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1.0 INTRODUCTION

This report presents results from the Additional Data Collection Field Investigation performed in
August 2003 in support of the Screening Level Ecological Risk Assessment (ERA) and Step 3A
of the Baseline ERA for Solid Waste Management Unit (SWMU) 45 (Former Power Plant)
located at Naval Station Roosevelt Roads (NSRR), Ceiba, Puerto Rico. This Report also provides
the Screening Level ERA and Step 3A of the Baseline ERA utilizing the results from this
Additional Data Collection Field Investigation Report and the Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI) reports. This report has been prepared under
the Corrective Action provisions of the NSRR’s RCRA Permit No. PR2170027203. This report
has been prepared under contract to the Atlantic Division, Naval Facilities Engineering Command
(LANTDIV), Contract Number N62470-95-D-6007, Contract Task Order (CTO) 271.

1.1 Objective of the Additional Data Collection Field Investigation Report in Support of the
Ecological Risk Assessment

The objective of the Additional Data Collection Field Investigation was to perform additional
sampling of surface water and sediment at SWMU 45 to address the data gaps presented in the
Draft Screening Level Ecological Risk Assessment Problem Formulation (Step 1) and Exposure
Estimate for SWMU 45 (Baker, 2001a). This objective was met with the performance of the field
investigation conducted in August 2003.

The objectives of this report are as follows:

To present the data collected during the additional data collection field investigation, as well as to
present the revised Step 3A of the ERA incorporating the new data collected.

Make a determination whether or not this site will move forward to Step 3B of the ERA or
continue in the Corrective Measures Study (CMS) planning stage.

1.2 Facility and Site Description

This section contains a description of the physical layout of NSRR, as well as provides a
description of the physical layout of SWMU 45.

1.2.1 Facility Description

NSRR occupies over 8,600 acres on the northern side of the east coast of Puerto Rico, along
Vieques Passage with Vieques Island lying to the east about 10 miles off the harbor entrance.
The north entrance to NSRR is about 35 miles east along the coast road (Route 3) from San Juan.
The closest large town is Fajardo (population approximately 37,000), which is about 10 miles
north of NSRR off Route 3. Ceiba (population approximately 17,000) adjoins the west boundary
of NSRR (see Figure 1-1).

NSRR was commissioned in 1943 as a Naval Operations Base, and redesignated a Naval Station
in 1957. The current primary mission of NSRR is limited. NSRR is currently preparing for
operational closure.

1.2.2 SWMU 45 Description

SWMU 45 is comprised of the areas outside Building 38 (Former Power Plant). Building 38 is
located along an access road south of Forrestal Drive opposite Camp Moscrip, and north of
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SWMU 3 - Base Landfill (see Figure 1-2). The former power plant contained a 60-megawatt
steam turbine facility that operated from the early 1940s through 1949 (NEESA, 1984). The
facility used Bunker C fuel, which was stored in two 50,000-gallon reinforced underground
concrete tanks located directly northeast of the building (NEESA, 1984). Associated with
Building 38 are two underground tunnels used to transfer cooling water to and from the building.
A cooling water intake tunnel extends from Building 38 over one hundred feet out into a small
cove of Puerca Bay east-northeast of the building. The cooling water discharge tunnel originates
from the building’s east wall and parallels the access road to the landfill (SWMU 3). The
discharge tunnel terminates somewhere in the Ensenada Honda (to the south), however, the exact
location of the outflow has not been determined. The underground storage tanks (USTs), cooling
water intake and discharge tunnel, and the Puerca Bay cove are included as part of SWMU 45.

The additional data collection field investigation was designed to address the surface water and
sediment data gaps in the Open Water Marine Environment as presented in the Draft Screening
Level ERA Problem Formulation (Step 1) and Exposure Estimate for SWMU 45 (Baker, 2001a).

1.3 Regulatory Framework and Site Status

In 1943, NSRR was commissioned as a Naval Operations Base. NSRR continued in this status
until 1957 when it was redesignated a naval station with the mission of providing full support for
Atlantic Fleet weapons training and development activities. Until 1993 all environmental
operations, with the exception of USTs, were conducted under the Department of the Navy’s
(DoN) Installation Restoration (IR) Program, which followed a Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) pattern. Under the IR Program, a
Remedial Investigation (RI) was performed. PCB contamination was found in soils immediately
outside Building 38. An Interim Corrective Measure (ICM) was designed for the affected soils,
which included excavation of the contaminated soils, shipment off island for appropriate disposal,
and sampling the surrounding area to ensure that cleanup was achieved. The soil removal took
place in 1994, and a report entitled Final Closeout Report for Interim Remedial Action of PCB
Contaminated Soils, Sites 15 and 16 at Naval Station Roosevelt Roads, Puerto Rico was
submitted to the United States Environmental Protection Agency (USEPA) in May 1995 (OHM,
1995). [It is noted that the “Site 16 referenced in the report title is the IR Program designation
for what is now SWMU 45.]

Naval Station Roosevelt Roads submitted a RCRA Part B Permit application for the storage of
hazardous waste on the Base. RCRA regulations provide a procedure to investigate and
remediate areas that may have been affected by a release of hazardous wastes. The first steps for
investigating a site are the RCRA Facility Assessment (RFA) and the RFI. These assessments
and investigations are studies on a property to determine if there has been a release of hazardous
waste, and to quantify any releases that have occurred. If these studies determine that a release
has occurred, a CMS is performed to identify the most appropriate corrective measure for a given
site. Recognizing that corrective action would apply to unpermitted waste management units, the
Navy performed a Supplemental Site Investigation (SSI) at a variety of units (including SWMU
45) to provide additional site characterization information to the USEPA to assist in their
permitting decisions. Included in the investigation were the sediments of the Puerca Bay cove
and the cooling water tunnel interior. The investigations were reported in the report entitled Draft
Supplemental Investigation, Installation Restoration Program Activities, Naval Station Roosevelt
Roads, Ceiba, Puerto Rico (Baker 1993).

A RFA was performed in 1988 and updated in 1993 by A.T. Kearney, Inc. for the USEPA to
identify SWMUSs and AOCs, and to assess the potential for the release of hazardous constituents
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from any areas or units. The RFA identified 52 SWMUs and 4 AOCs, and recommended
additional investigation at 25 of the SWMUSs and three of the AOCs.

On October 20, 1994, a Final RCRA Part B permit was issued by the USEPA Region II to the
Defense Reutilization and Marketing Office (DRMO) of NSRR as RCRA/HSWA Permit No.
PR2170027203. The corrective action provisions of the permit contained specific requirements
for investigation, and potentially, remediation at SWMU 45, as well as required RFI activities at
25 SWMUs and 3 Areas of Concern (AOCs). Two additional SWMUs (53 and 54) were
identified during May of 2000 bringing the total to 27 SWMUs and 3 AOCs.

The RCRA Part B permit required a full RFI for SWMU 45. RFI Work Plans (Baker, 1995) were
developed for NSRR that included SWMU 45. The work plan provided the framework for site
characterization activities; its scope was guided by the results of the SSI. The field investigation
for SWMU 45 proposed in this work plan was conducted during November 1996 and
September/October 1997. The Draft RCRA Facility Investigation Report for Operable Unit (OU)
3/5 (including SWMU 45) was submitted in March 1998 (Baker, 1998). The report confirmed
the findings of the SSI, in that the USTs and cooling water tunnel represented a possible source of
continuing release. On the basis of this finding, the Navy decided to perform an ICM to eliminate
the potential for further release. The plans for the ICM, which were submitted to the EPA and
approved, called for the cleaning and abandonment in place of the USTs and tunnel. Inflow of
groundwater to the tunnel necessitated a field design change (approved by the EPA) that provided
for the filling of the USTs and sealing the tunnel with low density concrete. This approach
entombed and effectively immobilized any residual contamination (OHM, 1997).

During the ICM on the tunnel, an excavation was made at a point along the outside of the tunnel
in an attempt to ascertain how groundwater was entering the tunnel. Soils contaminated with
petroleum were observed. A work plan to investigate the outside of the tunnel was submitted to
and subsequently approved by the EPA. The work was performed and the results were presented
in the Revised Draft RCRA Facility Investigation Report for Operable Unit 3/5 (Baker 1999),
which was approved by the EPA on September 28, 1999. This report (and/or its precursor the
initial “draft” report) recommended a CMS for the Puerca Bay sediments and the soils
immediately adjacent to the cooling water tunnel.

Based on the recommendations presented in the Revised Draft RFI Report for OU 3/5 (Baker,
1999), a Revised Final II CMS Work Plan was submitted on July 14, 2000 (Baker, 2000), and
EPA approved on May 4, 2001. A Draft Screening-Level Ecological Risk Assessment Problem
Formulation (Step 1) and Exposure Estimate, as well as the Draft Additional Data Collection
Work Plan in Support of Ecological Risk Assessment for SWMU 45 were submitted on August
10, 2001 (Baker, 2001a). EPA approved the above documents in their letter dated October 4,
2001. The Navy submitted a letter to the EPA stating the lack of funding to perform the work
associated with SWMU 45. The Navy submitted a response to EPA’s comment letter dated
October 4, 2001, as well as submitted an Addendum to the Draft Screening Level ERA Problem
Formulation (Step 1) and Exposure Assessment for SWMU 45 on May 22, 2003. The EPA
approved the above addendum on June 10, 2003. The field investigation associated with the
above-mentioned EPA approved Screening Level ERA plan was initiated and completed in
August 2003. This additional data collection report and Step 3a of the Baseline ERA focus on the
objectives found in Section 1.1 of this report.

1.4 Previous Investigations

The 1988 Confirmation Study (CS) conducted by Environmental Science and Engineering, Inc.
(ESE) included the collection of 38 soil samples from the site (9 samples in Round 1 and 29
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samples in Round 2). The analytical results indicated the presence of PCB and lead
contamination at the site. Lead concentrations were less than the EP toxicity standard. Based on
USEPA Region II review, the quality of the data obtained during the CS is questionable due to
the unknown level of laboratory data quality objectives and the apparent lack of independent,
third party data validation. Therefore, no conclusions regarding conditions at the site were drawn
on the basis of this information.

A Remedial Investigation/Feasibility Study (RI/FS) conducted by Versar in 1992 determined that
concrete surfaces, sediments, and soil surrounding Building 38 were contaminated with PCBs at
levels exceeding applicable, relevant, and appropriate regulations (ARARs). Additionally,
surface water and wipe samples collected from the cooling water tunnel and underground storage
tank manways were contaminated and required further investigation as separate operable units
(designated IR Site 16). Contamination was reported to a depth of at least one foot; however, the
presence of coral prevented deeper sampling. The RI/FS focused on the soil/sediment operable
unit.

Three alternatives were proposed in the Feasibility Study (FS): soil excavation, shipment, and
off-site incineration; soil excavation, shipment, and off-site landfill; and, soil excavation and on-
site incineration. Of these three, soil excavation, shipment, and off-site landfill were accepted as
the most feasible. Soils outside Building 38 have been remediated and a project close-out report
has been submitted (OHM, 1995).

During the Supplemental Investigation (Baker, 1993), seven surface water and six sediment
samples were collected. Organic contaminants including toxaphene, endosulfan II, and Aroclor
1260 were detected in both media.

An Interim Corrective Measure (ICM) was performed for SWMU 45 to address the reported
discharges of product from the cooling water tunnels. These actions included the breaching and
sealing of the intake and discharge cooling water tunnels with cast-in-place concrete, removal of
liquids and sludge from the underground storage tanks and tunnels, backfilling the storage tanks
with concrete, and the sealing of manway entrances to the storage tanks and cooling water
tunnels. Remediation at the site was performed by the Remedial Action Contractor (RAC) OHM,
Inc. Work began in May 1996 and was completed in November 1996.

In 1996 and again in 1997, a RFI field investigation was conducted at SWMU 45 as mentioned in
the Draft Screening Level ERA Problem Formulation (Step 1) and Exposure Estimate (Baker,
2001a). Environmental media collected during the various field investigations at SWMU 45
included surface soil, subsurface soil, groundwater, and sediment as presented in Table 1-1. The
field investigations and associated analytical data for SWMU 45 were presented and discussed in
the EPA-approved Revised Draft RFI for OU 3/5 (Baker, 1999). The reader is referred to these
documents for a detailed description of sampling activities and analytical data.

1.5 Current Site Conditions

The following is a description of the site conditions identified during the August 2003 field
investigation. The area of SWMU 45 sampled during the additional data collection investigation
consisted of the small cove within Puerca Bay. A small pier was observed running from the shore
within the small cove of SWMU 45 to a length of approximately 100 feet out into the water.
Sea grass was encountered at many sampling locations within the small cove at SWMU 45.
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1.6 Report Organization

This Additional Data Collection Report in Support of the ERA at SWMU 45 is organized into six
sections. Section 1.0, the Introduction, is designed to introduce the reader to the objective of the
additional data collection investigation, a description of the base and SWMU 45, a regulatory
framework established at the base and at this site, a discussion of the previous investigations, as
well as current site conditions at SWMU 45. Section 2.0 provides the methodologies utilized
during the field investigation, while Section 3.0 describes the investigation results from the
samples collected during the field investigation. The refined Screening Level ERA and Step 3a
of the Baseline ERA is described in Section 4.0. Section 5.0 provides the conclusions and
recommendations based on the results obtained from the additional data collection investigation,
and findings presented in the refined ERA. Section 6.0 provides the references cited in this
report.
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TABLE 1-1

SUMMARY OF HISTORICAL SAMPLING AND ANALYTICAL PROGRAM
SWMU 45 - FORMER POWER PLANT
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Sample Depth
Sample Media RFI Phase | Sample Designation (ft bgs) Sample Date Analytical Parameters Comments
Surface Sail | 45MW01-00 0.0-10 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45MW02-00 0.0-10 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45MW03-00 0.0-10 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45MW04-00 0.0-10 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45MW04-00D 0.0-10 11/22/1996 VOC, SVOC, PCB, RCRA Metds Duplicate
Subsurface Soil | 45MW01-02 4.0-6.0 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45MW01-03 6.0-8.0 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45MW02-01 2040 11/21/1996 VOC, SVOC, PCB, RCRA Metds
45MW02-02 4.0-6.0 11/21/1996 VOC, SVOC, PCB, RCRA Metds
45MW03-03 6.0-8.0 11/21/1996 VOC, SVOC, PCB, RCRA Metds
45MWO03-03D 6.0-8.0 11/21/1996 VOC, SVOC, PCB, RCRA Metds Duplicate
45MW03-04 8.0-10.0 11/21/1996 VOC, SVOC, PCB, RCRA Metds
45MW04-01 2040 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45MW04-02 4.0-6.0 11/22/1996 VOC, SVOC, PCB, RCRA Metds
I 11SB01-02 2080 9/17/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB04-01 2040 9/24/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB04-01D 2040 9/24/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO Duplicate
11SB05-02 2080 9/17/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB06-02 2080 9/18/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB07-02 2080 9/18/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB08-02 2080 9/18/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB09-02 2080 9/19/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB11-02 2080 9/19/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB11-02D 2080 9/19/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO Duplicate
11SB14-01 2040 9/19/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB15-02 2040 9/19/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB16-04 4.0-80 9/19/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB18-02 2.0-6.0 9/20/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB19-04 6.0-10.0 9/20/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB22-04 7595 9/21/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB22-06 115135 9/21/1997 PCB
11SB23-03 4.0-6.0 9/21/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB26-01 0.0-20 9/21/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SB27-04 6.0-10.0 9/21/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
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TABLE 1-1

SUMMARY OF HISTORICAL SAMPLING AND ANALYTICAL PROGRAM
SWMU 45 - FORMER POWER PLANT
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Sample Depth
Sample Media RFI Phase | Sample Designation (ft bgs) Sample Date Analytical Parameters Comments
Groundwater I 45MW01 NA 11/25/1996 VOC, SVOC, PCB, RCRA Metds
45MWO01D NA 11/25/1996 VOC, SVOC, PCB, RCRA Metds Duplicate
45MW02 NA 11/25/1996 VOC, SVOC, PCB, RCRA Metds
45MW03 NA 11/25/1996 VOC, SVOC, PCB, RCRA Metds
45MW04 NA 11/25/1996 VOC, SVOC, PCB, RCRA Metds
45HPO1 NA 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45HP02 NA 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45HP03 NA 11/22/1996 VOC, SVOC, PCB, RCRA Metds
45HPO4 NA 11/22/1996 VOC, SVOC, PCB, RCRA Metds
I 11GW01 NA 9/18/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GW02 NA 9/22/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GWO05 NA 9/19/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GWO07 NA 9/19/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GWO08 NA 9/19/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GW10 NA 9/20/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
116w NA 9/20/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GW12 NA 9/20/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GW13 NA 9/20/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GW16 NA 9/20/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GW16D NA 9/20/1997 VOC, SVOC, PCB, App IX Metdls, GRO, DRO, TOC | Duplicate
11GW18 NA 9/21/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GW1S8 NA 9/21/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GW24 NA 9/22/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
11GW24D NA 9/22/1997 VOC, SVOC, PCB, App IX Metdls, GRO, DRO, TOC | Duplicate
11GW25 NA 9/22/1997 VOC, SVOC, PCB, App IX Metals, GRO, DRO, TOC
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TABLE 1-1

SUMMARY OF HISTORICAL SAMPLING AND ANALYTICAL PROGRAM
SWMU 45 - FORMER POWER PLANT
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Sample Depth
Sample Media RFI Phase | Sample Designation (ft bgs) Sample Date Analytical Parameters Comments
Sediment I 11SD01 0.0-0.25 9/19/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SD01D 0.0-0.25 9/19/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO Duplicate
11SD02 0.0-0.25 10/2/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SD03 0.0-0.25 10/2/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SD03D 0.0-0.25 10/2/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO Duplicate
11SD04 0.0-0.25 10/2/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SD05 0.0-0.25 10/2/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SD06 0.0-0.25 10/2/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SD07 0.0-0.25 10/2/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SD08 0.0-0.25 10/2/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
11SD09 0.0-0.25 10/2/1997 VOC, SVOC, PCB, App IX Metas, GRO, DRO
Notes:
ft bgs - feet below ground surface. GRO - Gasoline Range Organics.
VOCs- Volatile Organic Compounds. TOC - Total Organic Carbon.
SVOCs - Semivolatile Organic Compounds. NA - Not Applicable.
PCB - Polychlorinated Biphenyls.
DRO - Diesel Range Organics.
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2.0 INVESTIGATION METHODOLOGIES

The additional data collection field investigation at SWMU 45, consisted of the collection of
surface water and sediment for the purpose of addressing data gaps presented in the Draft
Screening Level ERA Problem Formulation (Step) 1 and Exposure Estimate for SWMU 45
(Baker, 2001a). The methods and procedures utilized during the field investigation are presented
in the following subsections.

Although not collected during the above mentioned investigation, base background open water
surface water and sediment samples were collected at NSRR during the additional data collection
investigation for the Tow Way Fuel farm (TWFF) in January 2002 in accordance with the Draft
Additional Data Collection Work Plan in Support of Ecological Risk Assessment at SWMU 45
(Baker, 2001b). These samples were collected during this earlier sampling event due to the need
of the base background data for other sites undergoing ecological risk assessments.

A total of nine base background open water surface water and sediment samples were collected
during this investigation with their locations presented on Figure 4-13 of this report. Each base
background surface water sample was analyzed for VOCs, SVOCs, low level PAHs,
pesticides/polychlorinated biphenyls (PCBs), chlorinated herbicides, dioxins/furans, and the
Appendix IX total and dissolved metals list along with cyanide. The base background sediment
samples were analyzed for Appendix IX VOCs, SVOCs, low level PAHs, pesticides/PCBs,
chlorinated herbicides, dioxins/furans, total organic carbon (TOC), and the Appendix IX total
metals including cyanide.

The base background open water surface water and sediment samples are discussed in Section 4.0
of this report. A detailed description and corresponding results of the open water background
surface water and sediment samples were previously presented in the document entitled Final
Additional Data Collection Investigation Report for the Tow Way Fuel Farm (Baker, 2003a).

2.1 Sampling Procedures

All the investigation tasks described in subsequent sections of this report were performed in
accordance with the techniques and methodologies provided in the original USEPA approved
work plan (Baker, 1995). Therefore, only the work elements themselves are discussed in the
sections that follow.

Due to the depth of water within the investigation area of Puerca Bay, a boat was used to access
the sample locations collected during the investigation.

2.1.1 Surface Water

The surface water samples were collected using the direct dip method where possible with a
sample container. Because the surface water samples were to be collected one to two feet above
the sediment, a Wildco Beta Plus horizontal water bottle was used in the collection of surface
water in areas were the depth of water was too deep for the direct dip method. A dedicated non
pre-preserved sample container was utilized to collect and pour the surface water into the
laboratory prepared sample containers where the direct dip method was used. At the locations
where the Wildco Beta Plus horizontal water bottle was used, the surface water was poured
directly out of the sampling device into the laboratory prepared sample containers. The sample
containers were labeled and kept in coolers on ice and under strict chain-of-custody until
delivered to the laboratory. Chain-of-custody forms for the samples collected are provided as
Appendix A. The following surface water field parameters: pH, dissolved oxygen, temperature,

2-1



Revised: September 22, 2004

specific conductance, conductivity, reduction/oxidation potential (REDOX), and salinity as
presented in Table 2-1.The surface water field parameters were collected by lowering the
multimeter over the side of the boat to a depth of approximately five feet below the surface of the
water. The field notes taken during this investigation are provided in Appendix B.

Surface water samples were shipped to a fixed based laboratory for analysis of Appendix IX
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), polychlorinated
biphenyls (PCBs), low level polyaromatic hydrocarbons (PAHs), total and dissolved metals, and
cyanide as presented in Table 2-2.

2.1.2 Sediment

Sediment samples were obtained using an Eckman Ponar dredge which collects a sample from
approximately the top six inches of sediment. The sediment sample was then removed from the
dredge using a stainless steel spoon and placed on an aluminum pie pan. Once ample quantity of
sediment was collected using the ponar dredge, the sediment was then transferred out of the
aluminum pie pan into the laboratory supplied sample container using a stainless steel spoon.
Care was taken to remove any rocks or twigs, if present, prior to the placement of the sample into
the laboratory supplied container. Samples were labeled and kept in coolers on ice and under
strict chain-of-custody until delivered to the laboratory. Chain-of-custody forms for the samples
collected are provided as Appendix A, and the field notes taken during this investigation are
provided in Appendix B.

Sediment samples were shipped to a fixed based laboratory for analysis of Appendix IX VOCs,
SVOCs, total organic carbon (TOC), low level PAHs, grain size, total metals, cyanide, and/or
PCBs as presented in Tables 2-2. All of the sediment samples proposed in the EPA approved
Additional Data Collection Investigation Work Plan (Baker, 2001b) were also analyzed in the
field for PCBs using a PCB Ensys® 12T Soil Test System Kit. If the field screening samples
indicated the presence of PCBs, then additional samples were to be collected further into the
Puerca Bay, and analyzed by the fixed base laboratory for PCBs only. This process was to occur
until adequate delineation of PCBs had occurred.

2.1.3  Quality Assurance/Quality Control Samples

Quality Assurance/Quality Control (QA/QC) samples were collected during the additional data
collection investigation. These samples were obtained to:

(1 ensure that the new stainless steel spoons were free of contamination (i.e.,
equipment rinsate blank);

2) Establish field background conditions (i.e., field blanks);

3) evaluate field methodology (i.e., duplicate samples); and,

4) Evaluate whether cross-contamination occurred during sampling and/or shipping
(i.e., trip blanks).

Several types of field QA/QC samples were collected and analyzed including duplicate samples,
equipment rinsate samples, field blank, trip blanks, and matrix spike/matrix spike duplicate
(MS/MSD).

These QA/QC samples are defined below:

) Duplicate Sample (D): Two samples collected simultaneously into separate
containers from the same source under identical conditions. One duplicate
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sample was collected for every 10 environmental samples collected for each
media type.

. Equipment Rinsate Sample (ER): Sample obtained by running laboratory
supplied deionized water over/through sample collection equipment after it was
decontaminated and/or new disposable equipment. Two equipment rinsate
samples (45ERO1 and 45ER02) were taken by running deionized water over a
new disposable stainless steel spoon and through the Eckman Dredge,
respectively. These samples were collected to determine if the sampling
equipment was free of contamination.

. Field Blank (FB): Sample obtained from each water source utilized during the
field program. The water source used during the field program included
laboratory supplied deionized water utilized to collect equipment rinsate blanks.

o Trip Blank (TB): Trip blanks were prepared at the laboratory and shipped with
the sample containers. Trip blanks were packaged for shipment with the other
VOC samples and sent for analysis. At no time after preparation were the trip
blank sample containers opened before they reached the laboratory. At least one
trip blank per shipping cooler containing samples requiring VOC analysis was
sent to the laboratory for VOC analysis.

° Matrix Spike/Matrix Spike Duplicate: MS/MSDs are not field samples but are
laboratory derived, and are collected to evaluate the matrix effect of the sample
upon the analytical methodology. An MS and MSD must be performed for each
group of samples of a similar matrix. MS/MSD samples were collected at a
frequency of five percent.

2.2 Surface Water Investigation

The surface water investigation conducted during the Additional Data Collection Investigation
consisted of the collection of surface water from the Open Water Marine environment of SWMU
45. All surface water samples collected during this investigation were identified in the field using
a global positioning system (GPS) unit. All surface water samples were collected prior to
sediment sample collection from the same site location.

A total of nine surface water samples (110WSWI10 through 110WSW18) and one duplicate
sample (110WSW11D), were collected from nine sample locations (11SD10 through 11SD18)
during the August 2003 field investigation as presented on Figure 2-1. A set of field parameters,
as mentioned in Section 2.1.1, were measured in-situ at each surface water location in this area as
presented in Table 2-1.

2.3 Sediment Investigation

The sediment investigation conducted during the Additional Data Collection Investigation
consisted of the collection of sediment from the Open Water Marine Environment of SWMU 45.
All sediment samples collected during this investigation were identified in the field using a GPS
unit.

Although the EPA approved Additional Data Collection Work Plan (Baker, 2001b) proposed the

collection of nine sediment samples, a total of fourteen sediment samples (110WSD10 through
11O0WSD18, and 110WSD20 through 110WSD24), and one duplicate sample (110WSD11D),
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were collected from fourteen sample locations (11SD10 through 11SD18, and 11SD20 through
11SD24), during the August 2003 field investigation as presented on Figure 2-1. The rationale
for the collection of additional sediment samples is discussed in the paragraph that follows. All
fourteen sediment samples were collected using an Eckman Dredge along with a stainless steel
spoon.

After collection of the proposed nine sediment samples as presented in the EPA approved
Additional Data Collection Work Plan (Baker, 2001b), these samples were field analyzed for
PCBs as mentioned in Section 2.1.2, and as presented in Table 2-3. The work plan, developed
after consultation with the manufacture, indicated that the EnSys PCB kits would be used to field
screen the sediment samples at levels consisting of 0.1 parts per million (ppm), 1 ppm, and 10
ppm. However, after ordering and upon receipt of the PCB kits, the Baker field crew was told by
the manufacturer that the kits cannot detect a PCB concentration at a level of 0.1 ppm. Therefore,
the sediment samples were field analyzed for PCBs at levels of 1 and 10 ppm. The results of the
field analysis indicated that PCB concentrations in all the sediment samples analyzed were less
than 1 ppm. Since the lowest detection level was 1 ppm instead of 0.1 ppm it was determined in
the field that all of the sediment samples needed to be submitted to the fixed base laboratory for
analysis of PCBs to obtain data that is useable for the ERA. Therefore, to be proactive in the
delineation of PCBs in Puerca Bay, the Baker field crew collected five additional sediment
samples at five new sediment sample locations (11SD20 through 11SD24) further out into Puerca
Bay from sample locations 11SD11, 11SD12, and 11SD14, as presented on Figure 2-1 to ensure
that the delineation of PCBs in the sediment was accomplished. These samples were sent to the
fixed base laboratory with instructions to extract and hold for analysis.

24 Quality Assurance/Quality Control Samples

Two equipment rinsate samples (45ER01 and 45ER02) were collected during this investigation
by running lab grade deionized water over a stainless steel spoon, as well as an Eckman Dredge.
These samples were analyzed for Appendix IX VOCs, SVOCs, PCBs, low level PAHs, total
metals, and cyanide as presented in Table 2-4.

Two trip blank samples (45TB0O1 and 45TB02) were sent to the laboratory and analyzed for
Appendix IX VOCs as presented in Table 2-4.

One field blank sample (2003FB01) was obtained during this investigation and analyzed for
Appendix IX VOCs, SVOCs, PCBs, low level PAHs, total metals, and cyanide as presented in
Table 2-4. The field blank sample consisted of lab grade deionized water supplied by the
analytical laboratory and used in the collection of 45SER01 and 45ER02.

2.5 Laboratory Analyses

Surface water and sediment samples were submitted to the mainland laboratory for the analysis
mentioned in the above sections. The same firm (STL Savannah Laboratories) was retained for
this investigation that performed the laboratory analysis for the majority of the field
investigations that have taken place at NSRR. This ensured a consistency of techniques for
analysis of the samples. Specific analytical methods utilized in the analysis process are
presented in Table 2-5.

2.6 Data Validation

All mainland laboratory data generated by the investigation was subjected to independent, third
party, validation. The USEPA Region II Data Validation Standard Operating Procedures were
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followed. The same firm (Heartland Environmental Services, Inc.) was retained for this
investigation that performed data validation for many of the previous investigations that have
taken place at NSRR. This ensured a consistency of techniques and that an equivalent review of
the data were performed.
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FIELD PARAMETER RESULTS OF SURFACE WATER
OPEN WATER MARINE - SWMU 45
ADDITIONAL DATA COLLECTION INVESTIGATION

TABLE 2-1

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Specfic

Temperature | Conductance | Conductivity pH Salinity D.O. ORP
Sample ID Date Time (OC) (mS/em®) (mS/cm) (S.U.) (ppt) (mg/L) (mV)

Open Water Marine
11sD17 08/05/03 0957 30.2 41.22 45.18 7.92 26.36 7.10 -30.7
11SD18 08/05/03 1020 29.4 42.23 45.82 7.94 27.04 5.25 -27.6
11SD15 08/05/03 1100 29.8 42.33 46.24 8.09 27.06 6.45 -20.4
11SD16 08/05/03 1145 29.9 42.35 46.31 8.09 27.07 6.42 -18.9
11SD10 08/05/03 1235 29.9 42.40 46.37 8.13 27.12 6.97 -21.1
11SD11 08/06/03 0730 29.1 42.40 45.75 8.07 27.13 6.02 10.0
11SD12 08/06/03 0932 29.1 42.36 45.76 8.05 27.09 6.38 -3.8
11SD13 08/06/03 0950 29.2 42.30 45.76 8.00 27.00 6.24 -6.6
11SD14 08/06/03 1023 29.2 42.30 45.67 8.06 27.05 6.53 -5.4

Notes:

°C - Degrees Celsius.
S.U. - Standard Unit.
mS/cm - milli semens per centimeter.
ppt - parts per thousand.

mg/L - milligrams per liter.

mV - millivolts.
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TABLE 2-2

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Fixed Base Laboratory
Appendix 1X Parameters Non App IX Param
~ —~ c
g 8 < 8
Sample ' S S n EEN I
SJ;?I: Environment Sample ID Depth 8 é g g 5 % ’g g é‘ .g é 3 Comments
(@] ~ |
o2 5 B SRRl aBl
~X X =] ~| © < o
28282538 2838553228
SIS SIS0 565 LT
110WSD10 0.0-05| X X | X X X | X| X X
110wsD11 00-05| X | X | X | X X [ X] X X
110WSD11D 0.0-05| X X | X X X | X X Duplicate
110WSD1IMS/MSD[ 0.0-05| X | X | X | X X | X Matrix SpikeMatrix Spike Duplicate
110WSD12 0.0-05| X X | X X X | X| X X
110wWsD13 00-05| X | X | X | X X [ X] X X
110WSD14 0.0-05| X X | X X X | X| X X
. ' 110wWSD15 00-05| X | X | X | X X [ X] X X
Sediment) Open Weter Marine | 1 5vsp16 [00-05] X | X | X | X X | x| x| x
110wWsD17 00-05| X | X | X | X X [ X] X X
110WSD18 0.0-05| X X | X X X | X| X X
110WsD20 0.0-05 X
110WSD21 0.0- 0.5 X
110wWsb22 0.0-05 X
110wWsD23 0.0-05 X
110WsSD24 0.0-05 X
110WSW10 NA X X | X X X X | X
110WsSw11 NA X | X | X | X X X | X
110WSW11D NA X X | X X X X | X Duplicate
110WSW11MS NA X | X | X | X X X | X Matrix Spike
110WSW11IMSD NA X X | X X X X | X Matrix Spike Duplicate
Surface Open Water Marine 110WSw12 NA X | X | X | X X X | X
Water 110WSW13 NA X X | X X X X | X
110Wsw14 NA X | X | X | X X X | X
110WSW15 NA X X | X X X X | X
110WSW16 NA X | X | X | X X X | X
110WSW17 NA X X | X X X X | X
110WSw18 NA X | X | X ]| X X X | X

Notes:

ft bgs - feet below ground surface.

NA - Not Applicable.
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TABLE 2-3

ENSYSPCB RisC IN SOIL TEST KIT RESULTS
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Optical Density I nterpretation

-c% = = Conc. Laboratory

c‘éﬁ £ 2 £ S | Rangein | Confirmation Result
Sample ID Date Time | & oy S oy S ppm (ppm)
110wWSsD11 08/06/03 0730 | -0.00 | 0.35 | 0.37 - - <1 0.150
110wWsD12 08/06/03 0932 | -0.00 | 042 | 041 - - <1 0.035J
110wsD14 08/06/03 1023 | -0.00 | 0.39 | 0.43 - - <1 0.077U
110wWSD10 08/05/03 1235 | -0.08 | 0.31 | 0.32 - - <1 0.018J
110wWSD13 08/06/03 0950 | -0.08| 0.33 | 041 - - <1 0.022]
110WsSD17 08/05/03 0957 | -0.08 | 0.39 | 0.40 - - <1 0.026J
110wWSD15 08/05/03 1100 | -0.25 | 0.36 | 0.34 - - <1 0.035J
110WSD16 08/05/03 1145 | -0.25 | 0.38 | 0.39 - - <1 0.025J
110WSD18 08/05/03 1020 | -0.25 | 0.39 | 041 - - <1 0.038J

Note:

ppm - parts per million.
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TABLE 2-4

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - QA/QC

SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Fixed Base L aboratory
App IX Param | Non App I X Param
/ | % g %8\
QA/QC Sample SampleID | 7|« 9?’ = £ g Comments
Type 0 |Q n |2~ < o
8 O m g § a 2
Sle Bl= = _g 8
X X o X |x<| § o o
a2la Rl 2|al] =R &
T2 88 98 &

. 45TBO1 | X Lab Prepared
TripBlanks 1= cre00 | x Lab Prepared
Equipment | 45EROL [ X | X | X | X X X Stainless Steel Spoon

Rinsates 45ER02 [ X | X | X | X X X Eckman Dredge
Field Blank [2003FBO1| X | X | X | X X X Lab Grade DI
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TABLE 2-5

METHOD PERFORMANCE LIMITS

APPENDIX IX COMPOUND LIST AND CONTRACT

REQUIRED QUANTITATION LIMITS (CRQL)

Quantitation Limits*
Water Low Sail
Volatiles (mg/L) (ng/kg) Method Number
Acetone 50 50 8260
Acetonitrile 200 200 8260
Acrolein 100 100 8260
Acrylonitrile 100 100 8260
Benzene 5.0 5.0 8260
Bromodichloromethane 5.0 5.0 8260
Bromoform 5.0 5.0 8260
Bromomethane 10 10 8260
Carbon Disulfide 5.0 5.0 8260
Carbon Tetrachloride 5.0 5.0 8260
Chlorobenzene 5.0 5.0 8260
Chloroethane 10 10 8260
Chloroform 5.0 5.0 8260
Chloromethane 10 10 8260
Chloroprene 5.0 3.0 8260
3-Chloro-1-propene 5.0 5.0 8260
1,2-Dibromo-3-chloropropane 5.0 10 8260
Dibromochloromethane 5.0 5.0 8260
1,2-Dibromoethane 5.0 5.0 8260
Dibromomethane 5.0 5.0 8260
trans-1,4-Dichloro-2-butene 10 10 8260
Dichlorodifluoromethane 10 5.0 8260
Dibromomethane 5.0 5.0 8260
1,1-Dichloroethane 5.0 5.0 8260
1,2-Dichloroethane 5.0 5.0 8260
trans-1,2-dichloroethene 5.0 5.0 8260
1,1-Dichloroethene 5.0 5.0 8260
Methylene Chloride 5.0 5.0 8260
1,2-Dichloropropane 5.0 5.0 8260
cis-1,3-Dichloropropene 5.0 5.0 8260
trans-1,3-Dichloropropene 5.0 5.0 8260
Ethyl benzene 5.0 5.0 8260
Ethyl methacrylate 5.0 5.0 8260
2-Hexanone 25 25 8260
lodomethane 5.0 5.0 8260
| sobutanol 200 200 8260
Methacrylonitrile 100 100 8260
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TABLE 2-5

METHOD PERFORMANCE LIMITS
APPENDIX IX COMPOUND LIST AND CONTRACT
REQUIRED QUANTITATION LIMITS (CRQL)

Quantitation Limits*
Water Low Sail
Volatiles (ng/L) (mg/kg) Method Number
2-Butanone 25 25 8260
Methyl methacrylate 5.0 5.0 8260
4-Methyl-2-pentanone 25 25 8260
Pentachloroethane 25 25 8260
Propionitrile 100 100 8260
Stryene 5.0 5.0 8260
1,1,1,2-Tetrachloroethane 5.0 5.0 8260
1,1,2,2-Tetrachloroethane 5.0 5.0 8260
Tetrachloroethene 5.0 5.0 8260
Toluene 5.0 5.0 8260
1,1,1-Trichloroethane 5.0 5.0 8260
1,1,2-Trichloroethane 5.0 5.0 8260
Trichloroethene 5.0 5.0 8260
Trichlorofluoromethane 5.0 5.0 8260
1,2,3-Trichloropropane 5.0 5.0 8260
Vinyl Acetate 10 10 8260
Vinyl Chloride 10 10 8260
Xylene 10 10 8260

* Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis, will be higher.

K:\CH2M Hill CLEAN INCTO 271 (100309)\Draft Additiona Data Collection Investigation Report SWMU 45\Section 2 Tables.xls 2-5 Page2 of 7




TABLE 2-5

METHOD PERFORMANCE LIMITS

APPENDIX IX COMPOUND LIST AND CONTRACT

REQUIRED QUANTITATION LIMITS (CRQL)

Quantitation Limits*
Water L ow Soil
Semivolatiles (mg/L) (ng/kg) Method Number
Acenaphthene 10 330 8270
Acenaphthylene 10 330 8270
Acetophenone 10 330 8270
2-Acetylaminofluorene 10 330 8270
4-Aminobipheny! 20 330 8270
Aniline 20 330 8270
Anthracene 10 330 8270
Aramite 10 330 8270
Benzo(a)anthracene 10 330 8270
Benzo(b)fluoranthene 10 330 8270
Benzo(k)fluoranthene 10 330 8270
Benzo(g,h,i)perylene 10 330 8270
Benzo(a)pyrene 10 330 8270
Benzyl alcohol 10 330 8270
Bis(2-chloroethoxyl)methane 10 330 8270
Bis(2-chloroethyl)ether 10 330 8270
Bis(2-ethylhexyl)phthal ate 10 330 8270
4-Bromopheny! phenyl ether 10 330 8270
Butylbenzylphthalate 10 330 8270
4-Chloroaniline 20 660 8270
4-Chloro-3-methylphenol 10 330 8270
2-Chloronaphthalene 10 330 8270
2-Chlorophenol 10 330 8270
4-Chloropheny! phenyl ether 10 330 8270
Chrysene 10 330 8270
3& 4 Methylphenol 10 330 8270
2-Methylphenol 10 330 8270
Diallate 10 330 8270
Dibenzofuran 10 330 8270
Di-n-butyl phthalate 10 330 8270
Dibenzo(a,h)anthracene 10 330 8270
o-Dichlorobenzene 10 330 8270
m-Dichlorobenzene 10 330 8270
p-Dichlorobenzene 10 330 8270
3,3-Dichlorobenzidine 20 660 8270
2,4-Dichlorophenaol 10 330 8270
2,6-Dichlorophenal 10 330 8270
Diethylphthalate 10 330 8270
p-(Dimethylamino)azobenzene 10 330 8270
7,12-Dimethyl benz(a)anthracene 10 330 8270
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APPENDIX IX COMPOUND LIST AND CONTRACT
REQUIRED QUANTITATION LIMITS (CRQL)

TABLE 2-5

METHOD PERFORMANCE LIMITS

Quantitation Limits*
Water L ow Soil
Semivolatiles (mg/L) (ng/kg) Method Number
3,3-Dimethyl benzidine 20 1,700 8270
2,4-Dimethylphenol 10 330 8270
alpha, apha-Dimethylphenethylamine 2,000 67,000 8270
Dimethyl phthalate 10 330 8270
m-Dinitrobenzene 10 330 8270
4,6-Dinitro-2-methylphenol 50 1,700 8270
2,4-Dinitrophenal 50 1,700 8270
2,4-Dinitrotoluene 10 330 8270
2,6-Dinitrotoluene 10 330 8270
Di-n-octylphthalate 10 330 8270
1,4-Dioxane 10 330 8270
Dinoseb 10 330 8270
Ethylmethanesulfonate 10 330 8270
Fluoranthene 10 330 8270
Fluorene 10 330 8270
Hexachlorobenzene 10 330 8270
Hexachl orobutadiene 10 330 8270
Hexachlorocyclopentadiene 10 330 8270
Hexachloroethane 10 330 8270
Hexachlorophene 5,000 170,000 8270
Hexachloropropene 10 330 8270
Indeno(1,2,3-cd)pyrene 10 330 8270
| sophorone 10 330 8270
I sosafrole 10 330 8270
Methapyrilene 2,000 67,000 8270
3-Methylcholanthrene 10 330 8270
Methyl methanesulfonate 10 330 8270
2-Methylnaphthalene 10 330 8270
Naphthalene 10 330 8270
1,4-Naphthoquinone 10 330 8270
1-Naphthylamine 10 330 8270
2-Naphthylamine 10 330 8270
2-Nitroaniline 50 1,700 8270
3-Nitroaniline 50 1,700 8270
4-Nitroaniline 50 1,700 8270
Nitrobenzene 10 330 8270
2-Nitrophenol 10 330 8270
4-Nitrophenol 50 1,700 8270
4-Nitroquinoline-1-oxide 20 3,300 8270
n-Nitrosodi-n-butylamine 10 330 8270
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TABLE 2-5

METHOD PERFORMANCE LIMITS

APPENDIX IX COMPOUND LIST AND CONTRACT

REQUIRED QUANTITATION LIMITS (CRQL)

Quantitation Limits*
Water L ow Soil
Semivolatiles (mg/L) (ng/kg) Method Number
n-Nitrosodiethylamine 10 330 8270
n-Nitrosodimethylamine 10 330 8270
n-Nitrosodiphenylamine NA 330 8270
n-Nitrosodi-n-propylamine 10 330 8270
n-Nitrosomethylethylamine 10 330 8270
n-Nitrosomorpholine 10 330 8270
n-Nitrosopiperidine 10 330 8270
n-Nitrosopyrrolidine 10 330 8270
5-Nitro-o-toluidine 10 330 8270
bis-(2-chl oroi sopropyl)ether 10 330 8270
Pentachlorobenzene 10 330 8270
Pentachl oronitrobenzene 10 330 8270
Pentachl orophenol 50 1,700 8270
Phenacetin 10 330 8270
Phenanthrene 10 330 8270
Phenol 10 330 8270
1,4-Phenylenediamine 2,000 1,700 8270
2-Picalin 10 330 8270
Pronamide 10 330 8270
Pyrene 10 330 8270
Pyridine 50 330 8270
Safrole 10 330 8270
1,2,4,5-Tetrachlorobenzene 10 330 8270
2,3,4,6-Tetrachlorophenol 10 330 8270
o-Toluidine 10 330 8270
1,2,4-Trichlorobenzene 10 330 8270
2,4,5-Trichlorophenol 10 330 8270
2,4,6-Trichlorophenol 10 330 8270
1,3,5-Trinitrobenzene 10 330 8270
* Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis, will be higher.
NA = Not Available
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TABLE 2-5

METHOD PERFORMANCE LIMITS
APPENDIX IX COMPOUND LIST AND CONTRACT
REQUIRED QUANTITATION LIMITS (CRQL)

Quantitation Limits*
Water Low Sail
PCBs (mg/L) (mg/kg) M ethod Number
Aroclor-1016 1.0 33 8082
Aroclor-1221 2.0 67 8082
Aroclor-1232 1.0 33 8082
Aroclor-1242 1.0 33 8082
Aroclor-1248 1.0 33 8082
Aroclor-1254 1.0 33 8082
Aroclor-1260 1.0 33 8082

* Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis, will be higher.

Quantitation Limits
Field Reading Water
Parameter s (ng/L) M ethod Number
Dissolved Oxygen (DO) 50 DO Meter (Field)
Salinity parts per trillion Salinity Meter (Field)
pH unitless pH Meter (Field)
Temperature degrees C Conductivity Meter (Field)
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TABLE 2-5

METHOD PERFORMANCE LIMITS
APPENDIX IX COMPOUND LIST AND CONTRACT
REQUIRED QUANTITATION LIMITS (CRQL)

Quantitation Limits*
Method Water L ow Soil
I nor ganics Number (mg/L) (mg/kg) Method Description
Antimony 6010 20 2.0 Inductively Coupled Plasma
Arsenic 6010 10 1.0 Inductively Coupled Plasma
Barium 6010 10 1.0 Inductively Coupled Plasma
Beryllium 6010 4.0 0.4 Inductively Coupled Plasma
Cadmium 6010 5.0 0.5 Inductively Coupled Plasma
Chromium 6010 10 1.0 Inductively Coupled Plasma
Cobalt 6010 10 1.0 Inductively Coupled Plasma
Copper 6010 20 2.0 Inductively Coupled Plasma
Lead 6010 5.0 0.5 Inductively Coupled Plasma
Mercury 7470/7471 0.2 0.02 Cold Vapor AA
Nickel 6010 40 4.0 Inductively Coupled Plasma
Selenium 6010 10 1.0 Inductively Coupled Plasma
Silver 6010 10 1.0 Inductively Coupled Plasma
Thallium 6010 10 1.0 Inductively Coupled Plasma
Tin 6010 10 5.0 Inductively Coupled Plasma
Vanadium 6010 10 1.0 Inductively Coupled Plasma
Cyanide 9012 0.010 1.0 Colorimetric
Sulfide 9030 1.0 25 Titrimetric, lodine
Zinc 6010 20 2.0 Inductively Coupled Plasma

* Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits cal culated
by the laboratory for soil/sediment, calculated on dry weight basis, will be higher.
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3.0 INVESTIGATION RESULTS

This section presents an overview of chemical analytical results obtained from samples taken
during the Additional Data Collection Field Investigation at SWMU 45. The data presented
below was obtained through sample collection and analysis of surface water and sediment
samples. The analytical results for environmental and QA/QC samples also are included in this
section. Appendix C contains the complete set of analytical results obtained from this
investigation, including sediment and surface water, as well as the QA/QC results. Appendix D
provides the data validation report narratives for the analytical results provided in this section.

The PAHSs reported in the SVOC analysis were not presented in this report in favor of the low
level PAH analysis. The detection levels for the low level PAHs were lower than the detection
levels for the same constituents under the SVOC analysis.

The data reported for SWMU 45 was not screened against any criteria in this section of the report.
However, this data was screened against criteria in the Refined Screening Level Ecological Risk
Assessment and Step 3A of the Baseline Ecological Risk Assessment section of this report
(Section 4.0). Please refer to Section 4.0 for any risks associated with the detections that will be
mentioned in the subsections that follow.

Although the base background open water surface water and sediment samples were not collected
during the additional data collection investigation at SWMU 45 as mentioned in Section 2.0,
these results are utilized in Section 4.0 of this report. A detailed description and corresponding
results for the open water background surface water and sediment samples can be found in the
Final Additional Data Collection Investigation Report for the Tow Way Fuel Farm (Baker,
2003a).

3.1 Surface Water

A total of nine surface water samples along with one duplicate sample were collected from the
Open Water Marine Environment of SWMU 45 during the Additional Data Collection
Investigation as presented in Table 2-2. Of the analysis requested, only positive detections of
VOCs and metals (total and dissolved fractions) were present.

A total of five volatiles: 2-Butanone (Methyl ethyl ketone), toluene, ethylbenzene, styrene, and
xylenes (Total) were positively detected at low levels below the reporting limits in the surface
water samples collected as shown in Table 3-1. Of the ten samples collected, only four samples
(1TOWSW12, 110WSW13, 110WSW14, and 110WSW17) contained detections of at least one
of the listed volatiles above. 2-Butanone was detected in two of the three locations (11SD13 and
11SD14) containing detections of the samples ranging in concentrations of 0.75J to 0.79J)
micrograms per liter (ug/L), respectively. Toluene was present in only one of the four locations
(11SD17) containing positive detections, with a result of 0.17J pg/L in sample 110WSW17.
Ethylbenzene was present in only one of the four samples, with a result of 0.13J pg/L in sample
110WSW12. Styene was detected in two of the four locations (11SD12 and 11SD13) containing
detections of the samples ranging in concentrations of 0.45J to 0.57J pg/L, respectively. Xylenes
(Total) was present in only one of the three locations (11SD12) containing positive detections,
with a result of 0.44J pg/L in sample 110WSW12, as presented in Table 3-1. The locations of
these detections can be found on Figure 2-1.

There were no detections listed for the remaining analysis requested including: semivolatiles,
low level PAHs, and PCBs.
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A total of fourteen different metals were detected in the total fraction of the surface water samples
as shown in Table 3-2, including antimony, arsenic, barium, chromium, cobalt, copper, lead,
nickel, selenium, silver, thallium, tin, vanadium, and zinc. A majority of the maximum detections
in the total metals fraction were from sample 110WSW13. This sample was collected at sample
location 11SD13, located northeast of sediment location 11SD09, and due north of the enlisted
personnel beach along Forrestal Drive, as presented on Figure 2-1. The remaining maximum
detections were found in samples 110WSW10 (antimony and silver), IIOWSW11 (selenium -
Also located at 11OWSW13), and 11OWSW 15 (thallium and tin).

A total of twelve different metals were detected in the dissolved fraction of the surface water
samples as shown in Table 3-3, including antimony, arsenic, barium, chromium, cobalt, copper,
nickel, selenium, thallium, tin, vanadium, and zinc. All of the metals detected in the total fraction
were detected in the dissolved fraction except for lead and silver. The maximum detections of the
metals in the dissolved fraction were found in samples 110WSW15 (antimony), 110WSW13
(arsenic, barium, vanadium, and zinc), 11OWSWI11D (chromium, cobalt, thallium, and tin),
11OWSW16 (copper), I1OWSWI18 (nickel), 11OWSW17 (selenium), 110WSW12 (zinc), and
110WSW14 (zinc). The maximum detections of all the dissolved fraction of metals, with the
exception of thallium and tin, were less than the maximum detections for the same metals within
the total fraction of metals. The dissolved detections of thallium and tin were slightly above the
corresponding levels for the total fraction.

32 Sediment

A total of fourteen sediment samples along with one duplicate sample were collected from the
Open Water Marine Environment of SWMU 45 during the Additional Data Collection
Investigation as presented in Table 2-2. As mentioned in Section 2.3 of this report, five
additional sediment samples were collected at SWMU 45 during this investigation for delineation
purposes of PCBs. These sediment samples were sent to the laboratory with instructions to
extract and hold for analysis. After a thorough review of the initial PCB sample results from the
originally proposed sample locations, along with the high detection levels with the EnSys PCB
Kit as mentioned in Section 2.3, it was decided that these additional samples (110WSD20
through 110WSD24) should be analyzed for PCBs only to aide in the delineation of PCBs in the
sediment and the Refined Screening Level Ecological Risk Assessment and Step 3A of the
Baseline Ecological Risk Assessment. Of the analysis requested for the ten samples originally
proposed in the EPA approved work plan (Baker, 2001b), positive detections of VOCs, SVOCs,
low level PAHs, PCB, and metals were present. The TOC and grain size values for these samples
are also provided in this section. Five of the fifteen sediment samples collected during this
investigation were only analyzed for PCBs. Figure 2-1 presents the locations of the sediment
samples obtained from SWMU 45 during the Additional Data Collection Investigation.

A total of five volatiles: acetone, 2-butanone (methyl ethyl ketone), toluene, 2-hexanone, and
ethylbenzene were detected in all ten of the originally proposed sediment samples collected at this
site as presented in Table 3-4. Acetone was detected in every sample, and is most likely
attributed to the analytical laboratory. 2-butanone was also present in all ten sediment samples,
with concentrations ranging from 14J micrograms per kilogram (pg/kg) (110WSD10) to 85J
pug/kg (11O0WSD15). Toluene was only detected in two of the ten samples collected, with
concentrations of 2.1J pg/kg in sample 110WSD17, and 2.5] pg/kg in sample 110WSD18. 2-
hexanone was detected in one sample at a concentration of 230J pg/kg in sample 110WSD15 and
ethylbenzene was also detected in one sample at a concentration of 0.78] pg/kg in sample
110WSD14.
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Two SVOCs: di-n-butylphthalate, and bis(2-ethylhexyl)phthalate were detected in one of the
nine sediment sample locations originally proposed in the work plan, as presented in Table 3-4.
The location of the detection for both of the above listed SVOCs was found in sample
110WSDI11, with concentrations of 170J ug/kg, and 300J ug/kg, respectively. Sample location
110WSD11 was positioned just south of the land point north of the cove in Puerca Bay.

Seventeen low level PAHs were detected in the originally proposed sediment samples collected
during this investigation as presented in Table 3-4. The maximum detections of the low level
PAH constituents detected, were found at sample location 11SDI11, with the exception of
benzo(k)fluoranthene located at 11SD18. Sample location 11SD11 was located just south of the
land point north of the cove in Puerca Bay, while sample location 11SD18 was located just south
of the water cooling tunnel which runs into the cove in Puerca Bay, as presented on Figure 2-1.
Eight of the seventeen low level PAHs detected were found in all nine sediment samples,
including phenanthrene, anthracene, fluoranthene, pyrene, benzo(a)pyrene, chrysene,
indeno(1,2,3-cd)pyrene, and benzo(g,h,I)perylene.

One PCB (Aroclor-1260) was detected in ten of the fourteen sediment sample location as shown
in Table 3-4. The detections of Aroclor-1260 ranged from 12J ug/kg in sample 110WSD21, to
150 pg/kg in sample 110WSD11. This sample was collected from location 11SD11, positioned
just south of the land point north of the cove in Puerca Bay. As mentioned in the above
paragraph of this section, five additional sediment samples (11SD20 through 11SD24) were
collected and analyzed for PCBs only to assist in the delineation of PCBs within the embayment
of Puerca Bay . Table 3-4 contains the PCB results for those sediment samples along with the ten
original sediment samples collected. The five additional samples were obtained to assist in
delineating the contamination out from the cooling water intake tunnel. The five samples made
up two additional lines of samples at the mouth of the embayment. 11SD20 and 11SD21 were at
the first line while 11SD22, 11SD23, and 11SD24 were the final line of samples collected from
the embayment. As shown on Table 3-4 only two of the five samples (11SD20 and 11SD21)
positively detected PCBs. These samples were collected from the first line. The remaining other
three samples provide the delineation of Aroclor 1260 away from the cooling water intake tunnel.

The TOC in the nine sediment sample locations collected from the Open Water Marine
Environment of SWMU 45 ranged from 17,000 milligrams per kilogram (mg/kg) in sample
110WSD11, to 34,000 mg/kg in sample 110WSD18.

A total of seventeen different inorganics were detected in the sediment samples as shown in Table
3-5, including antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead,
mercury, nickel, selenium, silver, thallium, tin, vanadium, and zinc. All of the inorganics
detected, except for mercury in sample 110WSDI15, were detected in all of the sediment samples
collected. The inorganics detected in the sediment samples from SWMU 45 were consistently
detected across the site. More than half of all the location of maximum detections for the
inorganics were found in sample 11OWSDI18. This sample was collected from sample location
11SD18, positioned just south of the water cooling tunnel which runs into the cove in Puerca Bay,
as presented on Figure 2-1.

One sample was obtained from the nine original sample locations to determine the grain size from
the SWMU 45 Open Water Marine Environment. The makeup of the sediments in this
environment consists of 54.5% fines, 45.2% sands, and 0.3% gravel on average for the nine
samples collected. The results from each sample, along with the ranges of the soil classification
by percent of total sample are presented in Table 3-6. As presented on this table, it appears that
the nine sediment samples can be grouped into two distinct soil classification categories. The
first category consists of four sediment samples (110WSD10, 110WSD12, 110WSD13, and
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110WSD18) with a soil make up of predominantly fines (60.3% to 80.2%). The second category
consists of five sediment samples (110WSD11, 110WSD14, 110WSD15, 110WSD16, and
110WSD17) with a soil make up of predominantly sands (51.8% to 67.4%). Appendix C
presents the entire grain size data package.

33 QA/QC Samples

A total of five QA/QC samples including two trip blanks (45TB01 and 45TB02), two equipment
rinsate samples (45ER0O1 and 45ER02), and one field blank sample (2003FB01) were collected
during the Additional Data Collection Investigation for SWMU 45 as presented in Table 2-4.

A total of two VOCs were detected in one of the two trip blank samples collected, including
ethylbenzene and styrene. The concentrations ranged from 0.11J pg/L and 0.93)J pg/L,
respectively from sample 45TBO01, as presented in Table 3-7. It should be noted that the
corresponding samples (110WSW10, 110WSW15, 110WSW16, 110WSW17, 110WSW18,
110WSD10, 110WSD15, 110WSD16, 110WSD17, 110WSD18, 45ER01, and 45ER02)
shipped in the same cooler as 45TB01, did not contain any detections of the above mentioned two
VOCs. No detections of VOCs were identified in either of the two equipment rinsate samples, or
the field blank sample (2003FBO1).

There were no detections in the remaining organic analysis requested for the equipment rinsate
samples and the field blank sample (SVOCs, low level PAHs, and PCBs).

Of the inorganic (total) analysis requested, a total of seven constituents were positively detected,
including antimony, barium, copper, lead, nickel, tin, and zinc as presented in Table 3-7. The
constituents mentioned above are most likely related to the lab grade deionized water that was
used to collect the equipment rinsate samples. All but one of the metals from the equipment
rinsate samples were detected in the field blank sample) as presented in Table 3-7.
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TABLE 3-1

SUMMARY OF ORGANIC DETECTIONSIN OPEN WATER MARINE SURFACE WATER
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID 11SD10 11SD11 11SD11 11SD12 11SD13 11SD14
Sample 1D 110WSwW10 110wsSwi1i  110wWSwi1iD  110WSW12 110WSW13 110WSw14
Sample Date 08/05/03 08/06/03 08/06/03 08/06/03 08/06/03 08/06/03

Volatiles (ug/L)

2-Butanone (Methyl ethyl ketone) m0ou m0ou m0ou m0ou 0.79 J 0.75J
Toluene 1U 1U 1U 1U 1U 1U
Ethylbenzene 1U 1U 1U 0.13J 1U 1U
Styrene 1U 1U 1U 0.57J 0.45J 1U
Xylenes, Tota 2U 2U 2U 044 J 2U 2U

Semivolatiles (ug/L)
Not Detected

Low Level PAHs (ug/L)
Not Detected

PCBs (ug/L)
Not Detected

Notes:

U - Not Detected.

J - Estimated Vaue.

UJ - Reported quantitation limit
isqualified as estimated.

ug/L - micrograms per liter.
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11SD15
110WSW15
08/05/03

10U
1U
(V)
1UJ
2U
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TABLE 3-1

SUMMARY OF ORGANIC DETECTIONSIN OPEN WATER MARINE SURFACE WATER
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SitelD 11SD16 11SD17 11SD18 Number Range
Sample ID 110WSW16 110WsSwW17 110WSW18  of Postive  of Positive
Sample Date 08/05/03 08/05/03 08/05/03 Detections  Detections

Volatiles (ug/L)

2-Butanone (Methyl ethyl ketone) 0ou 0ou 0ou 2/10 0.75J-0.79J
Toluene 1U 0.17J 1U /10 0.17J-0.17J
Ethylbenzene 1U 1U 1U 1/10 0.13J-0.13J
Styrene 1U 12U 1U 2/10 0.45J- 0.57J
Xylenes, Tota 2U 2U 2U 1/10 0.44J-0.44J

Semivolatiles (ug/L)
Not Detected

Low Level PAHs (ug/L)
Not Detected

PCBs (ug/L)
Not Detected

Notes:

U - Not Detected.

J - Estimated Vaue.

UJ - Reported quantitation limit
isqualified as estimated.

ug/L - micrograms per liter.
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L ocation of
Maximum
Detection

110WSW13
110WSW17
110WSw12
110WSW12
110WSw12
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TABLE 3-2

SUMMARY OF INORGANIC (TOTAL) DETECTIONSIN OPEN WATER MARINE SURFACE WATER

SiteID 11sSD10
Sample ID 110WSW10
Sample Date 08/05/03

Inorganics (Total) mg/L

Antimony 0.0018 J
Arsenic 0.002 J
Barium 0.0086
Chromium 0.0009 J
Cobalt 0.00072 J
Copper 0.0039 J
Lead 0.00038 J
Nickel 0.00036 J
Selenium 0.00019 J
Silver 0.000076 J
Thallium 0.00032 J
Tin 0.00024 J
Vanadium 0.0031 J
Zinc 0.0091 J
Notes:

U - Not Detected.

J - Estimated Vaue.
mg/L - milligrams per liter.
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SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

11SD11
110WSw11
08/06/03

0.00049 J
0.0017 J
0.0084

0.00077 J

0.00089 J

0.00077 J

0.00027 J

0.00023 J
0.0003 J

0.005 U

0.00028 J

0.00019 J
0.0028 J
0.0096 J

11SD11
110WSwW11D
08/06/03

0.00048 J
0.0018 J
0.0076

0.00094 J

0.00085 J

0.00076 J

0.00015 J

0.00027 J

0.00029 J

0.005 U
0.0004 J

0.00062 J

0.0034 J
0.01

11SD12

110WSw12

08/06/03

0.00049 J
0.0016 J
0.0078

0.00081 J

0.00087 J

0.00098 J

0.00009 J

0.00015 J

0.00019 J

0.005 U
0.001 U

0.00047 J

0.0027 J
0.01

11SD13
110WSW13
08/06/03

0.00044 J
0.0022 J
0.0093
0.0024 J
0.0012 J

0.005 J
0.0012 J

0.00083 J

0.0003 J
0.005 U
0.001 U

0.00056 J

0.0069
0.014

11SD14
110WSwW14
08/06/03

0.00041 J
0.0018 J
0.0084

0.00085 J
0.0009 J
0.0007 J

0.000097 J
0.00036 J
0.00024 J

0.005 U
0.001 U

0.00026 J

0.0029 J
0.011

11SD15
110WSW15
08/05/03

0.0013 J
0.0017 J
0.0082
0.00098 J
0.00075 J
0.0013J
0.00014 J
0.00029 J
0.00019 J
0.005 U
0.00045 J
0.00072 J
0.0027 J
0.008 J

11SD16
110WSW16
08/05/03

0.0012 J
0.0019 J
0.0083
0.005 U
0.00075 J
0.0022 J
0.00024 J
0.00034 J
0.00023 J
0.005 U
0.001 U
0.00043 J
0.0026 J
0.0092 J
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TABLE 3-2

SUMMARY OF INORGANIC (TOTAL) DETECTIONSIN OPEN WATER MARINE SURFACE WATER

SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID 11SD17 11SD18 Number Range
Sample ID 110WSw17 110WSW18  of Positive of Positive
Sample Date 08/05/03 08/05/03 Detections Detections

Inorganics (Total) mg/L

Antimony 0.0011 J 0.0011 J 10/10 0.0004J - 0.0018J
Arsenic 0.0018 J 0.0018 J 10/10 0.0016J - 0.0022]
Barium 0.0087 0.0086 10/10 0.0076 - 0.0093
Chromium 0.005 U 0.00089 J 8/10 0.00077J- 0.0024J
Cobalt 0.00075 J 0.00082 J 10/10 0.00072J3- 0.0012J
Copper 0.0028 J 0.0024 J 10/10 0.0007J - 0.005J
Lead 0.00037 J 0.00051 J 10/10 0.00009J - 0.0012J
Nickel 0.00021 J 0.00053 J 10/10 0.00015J - 0.00083J
Selenium 0.00026 J 0.0002 J 10/10 0.00019J - 0.0003J
Silver 0.005 U 0.005 U 1/10 0.000076J - 0.000076J
Thallium 0.001 U 0.001 U 4/10 0.00028J - 0.00045J
Tin 0.00038 J 0.00037 J 10/10 0.00019J - 0.00072J]
Vanadium 0.0028 J 0.003 J 10/10 0.0026J - 0.0069
Zinc 0.0093 J 0.013 10/10 0.008J- 0.014
Notes:

U - Not Detected.

J - Estimated Value.
mg/L - milligrams per liter.

K:/CH2M Hill CLEAN I1/CTO 271 (100309)/Draft Additional Data Collection Report SWMU 45/Section 3 Tablesxls 3-2

L ocation of
Maximum
Detection

110WSW10
110WSW13
110WSW13
110WSW13
110WSW13
110WSW13
110WSW13
110WSW13
110WSW11,110WSW13
110WSW10
110WSW15
110WSW15
110WSW13
110WSW13
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TABLE 3-3

SUMMARY OF INORGANIC (DISSOLVED) DETECTIONSIN OPEN WATER MARINE SURFACE WATER
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SitelD 11SD10 11SD11 11SD11 11SD12 11SD13 11SD14 11SD15 11SD16
Sample ID 110WSwW10 110wWswi1 110wSw11D  110WSW12  110WSw13 110WSw14 110WSW15  110WSW16
Sample Date 08/05/03 08/06/03 08/06/03 08/06/03 08/06/03 08/06/03 08/05/03 08/05/03

I norganics (Dissolved) mg/L

Antimony 0.00081 J 0.00044 J 0.00039 J 0.00042 J 0.00041 J 0.0004 J 0.00094 J 0.00087 J
Arsenic 0.0015 J 0.0016 J 0.0018 J 0.0018 J 0.0019 J 0.0016 J 0.0016 J 0.0017 J
Barium 0.0075 0.0081 0.0081 0.0081 0.0085 0.0082 0.0079 0.0076
Chromium 0.005 U 0.00073 J 0.00082 J 0.00079 J 0.00072 J 0.00077 J 0.005 U 0.005 U
Cobalt 0.00069 J 0.00083 J 0.00087 J 0.00085 J 0.00084 J 0.00085 J 0.00071 J 0.00068 J
Copper 0.00052 J 0.0005 J 0.00045 J 0.0004 J 0.00041 J 0.00061 J 0.0004 J 0.00088 J
Nickel 0.00023 J 0.00016 J 0.00019 J 0.00014 J 0.00018 J 0.00016 J 0.00021 J 0.00017 J
Selenium 0.00018 J 0.0002 J 0.00021 J 0.00021 J 0.00014 J 0.0025 U 0.00023 J 0.00018 J
Thallium 0.001 U 0.001 U 0.00046 J 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Tin 0.00027 J 0.00019 J 0.00078 J 0.00046 J 0.0004 J 0.00028 J 0.00038 J 0.00023 J
Vanadium 0.0021 J 0.0025 J 0.0024 J 0.0025 J 0.0026 J 0.0023 J 0.0022 J 0.0022 J
Zinc 0.0081 J 0.01 0.01 0.011 0.011 0.011 0.0083 J 0.0091 J
Notes:

U - Not Detected.

J - Estimated Value.
mg/L - milligrams per liter.

K:/CH2M Hill CLEAN II/CTO 271 (100309)/Draft Additional Data Collection Report SWMU 45/Section 3 Tablesxls 3-3 Page 1 of 2



TABLE 3-3

SUMMARY OF INORGANIC (DISSOLVED) DETECTIONSIN OPEN WATER MARINE SURFACE WATER
SWMU 45 - FORMER POWER PLANT

ADDITIONAL DATA COLLECTION INVESTIGATION

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID 11SD17
Sample ID 110WSsw17
Sample Date 08/05/03

I norganics (Dissolved) mg/L

Antimony 0.00085 J
Arsenic 0.0018 J
Barium 0.0083
Chromium 0.005 U
Cobalt 0.00075 J
Copper 0.00081 J
Nickel 0.00021 J
Selenium 0.00028 J
Thallium 0.001 U
Tin 0.00026 J
Vanadium 0.0024 J
Zinc 0.0099 J
Notes:

U - Not Detected.
J- Edtimated Value.
mg/L - milligrams per liter.

11SD18
110WSwW18
08/05/03

0.00067 J
0.0018 J
0.0079

0.005 U

0.00072 J

0.00071 J

0.00024 J

0.00022 J

0.001 U
0.005 U
0.0023 J
0.0091 J

Number
of Positive
Detections

10/10
10/10
10/10
5/10
10/10
10/10
10/10
9/10
110
9/10
10/10
10/10

Range
of Positive
Detections

0.00039J - 0.00094J
0.0015J - 0.0019J
0.0075 - 0.0085
0.00072J - 0.00082J
0.00068J - 0.00087J
0.0004J - 0.00088J
0.00014J - 0.00024J
0.00014J - 0.00028J
0.00046J - 0.00046J
0.00019J - 0.00078J
0.0021J - 0.0026J
0.0081J- 0.011
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L ocation of
Maximum
Detection

110WSW15
110WSW13
110WSW13
110WSW11D
110WSwW11D
110WSW16
110WSwW18
110WSW17
110WSwW11D
110WSW11D
110WSW13
110WSW12,110WSW13,110WSW14
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TABLE 3-4

SUMMARY OF ORGANIC DETECTIONSIN OPEN WATER MARINE SEDIMENT
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID 11SD10 11SD11 11SD11 11SD12 11SD13 11SD14 11SD15 11SD16
Sample D 110WSD10  110WsSDil  110WSD11D  110wWSD12  110wSD13  110WSD14  110WSD15  110WSD16
Sample Date 08/05/03 08/06/03 08/06/03 08/06/03 08/06/03 08/06/03 08/05/03 08/05/03
Sample Depth (ft bgs) 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05

Volatiles (ug/kg)

Acetone 30J 40J 80J 40J 57 J 67 J 320J 68 J
2-Butanone (Methyl ethyl ketone) 14 18J 19J 19J 19J 22] 85 22
Toluene 0ou 12U 12U 1u 1u 12U 19U 1 u
2-Hexanone 50 UJ 62 UJ 60 UJ 56 UJ 54 UJ 59 UJ 230 J 55 UJ
Ethylbenzene ou 12U 12U 1u 1u 0.78 J 9u 1u
Semivolatiles (ug/kg)

Di-n-butylphthalate 3,200 U 170 J 110J 7,500 U 7,500 U 770 U 5,900 U 8,200 U
bis(2-Ethylhexyl)phthalate 3,200 U 300 J 120 J 7,500 U 7,500 U 770 U 5,900 U 8,200 U
Low Level PAHs (ug/kg)

Naphthalene 13U 64 UJ 16J 15U 15U 16U 24 U 17U
2-Methylnaphthalene 13U 327 10J 15U 15U 16U 2517 1513
1-Methylnaphthalene 13U 24 ] 821 15U 15U 16U 24 U 141
Acenaphthylene 13U 64 U 351 15U 15U 16U 24 U 17U
Acenaphthene 41 220 J 70J 15U 15U 16U 13 11
Fluorene 281 220 J 62 J 15U 15U 16U 14 11
Phenanthrene 46 2,400 J 720 J 25 23 16U 190 150
Anthracene 96 540 J 140 J 6.3J 53 16U 41 33
Fluoranthene 87 2,600 J 920 J 56 51 6.5J 230 210
Pyrene 76 2,100 J 760 J 50 46 6.1J 200 190
Benzo(a)anthracene 50 1,200 J 480 J 32 30 47 120 110
Chrysene 52 1,000 J 430 J 35 32 5] 110 100
Benzo(b)fluoranthene 120 1,200 J 720 J 65 62 13 160 160
Benzo(k)fluoranthene 13U 64 U 14 U 15U 15U 16U 24 U 17 U
Benzo(a)pyrene 60 790 J 420 ] 39 35 7317 93 95
Indeno(1,2,3-cd)pyrene 17 370 J 73] 16 14 321J 19J 14
Benzo(g,h,i)perylene 23 340 J 100 J 22 17 48] 27 31
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TABLE 3-4

SUMMARY OF ORGANIC DETECTIONSIN OPEN WATER MARINE SEDIMENT
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID 11sSD10 11sb11 11sb11 11SD12 11SD13 11sDi4 11sD15 11sD16
Sample ID 110WSD10 110wWsSD11 110WSD11D 110WSD12 110WSD13 110WwsD14 110wWsDh15 110wWsDh16
Sample Date 08/05/03 08/06/03 08/06/03 08/06/03 08/06/03 08/06/03 08/05/03 08/05/03
Sample Depth (ft bgs) 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05
PCBs (ug/kg)

Aroclor-1260 18 150 48 J 35J 22] 77 U 357J 257

Miscellaneous Par ameter s
Tota Organic Carbon (mg/kg) 22,000 17,000 27,000 29,000 24,000 22,000 31,000 27,000

Notes:
U - Not Detected.
J- Estimated Value.

UJ - Reported quantitation limit
isqudified as estimated.
ug/kg - micrograms per kilogram.
mg/kg - milligrams per kilogram.

NA - Not Applicable.
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TABLE 3-4

SUMMARY OF ORGANIC DETECTIONSIN OPEN WATER MARINE SEDIMENT
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Site ID 11SD17 11SD18 11SD20 11SD21 11SD22 11SD23 11SD24
SampleID 110WSD17  110wSD18  110WSD20  110wWSD21  110WSD22  110WSD23  110WSD24
Sample Date 08/05/03 08/05/03 08/06/03 08/06/03 08/06/03 08/06/03 08/06/03
Sample Depth (ft bgs) 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05

Volatiles (ug/kg)

Acetone 42 ] 93] NA NA NA NA NA
2-Butanone (Methyl ethyl ketone) 19J 27 J NA NA NA NA NA
Toluene 217 257 NA NA NA NA NA
2-Hexanone 60 UJ 66 UJ NA NA NA NA NA
Ethylbenzene 12U 13U NA NA NA NA NA
Semivolatiles (ug/kg)

Di-n-butylphthalate 7,500 U 8,700 U NA NA NA NA NA
bis(2-Ethylhexyl)phthal ate 7,500 U 8,700 U NA NA NA NA NA
Low Level PAHs (ug/kg)

Naphthalene 4.8 J 18U NA NA NA NA NA
2-Methylnaphthalene 267 18U NA NA NA NA NA
1-Methylnaphthalene 18 18U NA NA NA NA NA
Acenaphthylene 15U 18U NA NA NA NA NA
Acenaphthene 117 18U NA NA NA NA NA
Fluorene 9.1 18U NA NA NA NA NA
Phenanthrene 140 20 NA NA NA NA NA
Anthracene 33 82J NA NA NA NA NA
Fluoranthene 190 150 NA NA NA NA NA
Pyrene 180 180 NA NA NA NA NA
Benzo(a)anthracene 110 52 NA NA NA NA NA
Chrysene 99 71 NA NA NA NA NA
Benzo(b)fluoranthene 180 18U NA NA NA NA NA
Benzo(k)fluoranthene 15U 110 NA NA NA NA NA
Benzo(a)pyrene 93 18U NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 9.2 7513 NA NA NA NA NA
Benzo(g,h,i)perylene 25 22 NA NA NA NA NA
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TABLE 3-4

SUMMARY OF ORGANIC DETECTIONSIN OPEN WATER MARINE SEDIMENT
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID 11SD17 11SD18 11SD20 11sb21 11SD22 11SD23 11SD24
Sample ID 110WSD17 110WSD18 110WSD20 110wWSD21 110WsD22 110wsDh23 110wsDh24
Sample Date 08/05/03 08/05/03 08/06/03 08/06/03 08/06/03 08/06/03 08/06/03
Sample Depth (ft bgs) 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05 0.0-05
PCBs (ug/kg)

Aroclor-1260 26 J 38J 24 ] 12 63 U 60 U 58 U

Miscellaneous Parameters
Total Organic Carbon (mg/kg) 19,000 34,000 NA NA NA NA NA

Notes:
U - Not Detected.
J- Edtimated Vaue.

UJ - Reported quantitation limit
isqualified as estimated.
ug/kg - micrograms per kilogram.
mg/kg - milligrams per kilogram.

NA - Not Applicable.
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TABLE 3-4

SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID

Sample 1D

Sample Date

Sample Depth (ft bgs)

Volatiles (ug/kg)

Acetone

2-Butanone (Methyl ethyl ketone)
Toluene

2-Hexanone

Ethylbenzene

Semivolatiles (ug/kg)
Di-n-butylphthalate
bis(2-Ethylhexyl)phthal ate

Low Level PAHs (ug/kg)
Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Benzo(g,h,i)perylene

Number

of Positive
Detections

10/10
10/10
2/10
1/10
1/10

2/10
2/10

2/10

5/10

4/10

1/10

6/10

6/10

9/10

9/10

10/10
10/10
10/10
10/10
9/10

1/10

9/10
10/10
10/10
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Range
of Positive
Detections

30J- 320
14J- 85
213-25]
230J - 230J
0.783-0.78J

1103- 170J
120J - 3003

4.83-16J
153-32]
1.43- 243
3.5J-3.5J
4.13-220J
2.8J- 220
20 - 2,400
5.3J- 540
6.5J- 2,600
6.1J- 2,100J
4.73- 1,200
5J-1,000J
13J- 1,200
110- 110
7.33-790J
3.23- 370
4.8]-340J

SUMMARY OF ORGANIC DETECTIONSIN OPEN WATER MARINE SEDIMENT

L ocation of
Maximum
Detection

110WSD15
110WSD15
110wWSD18
110WSD15
110wsb14

110WSDh11
110wWSD11

110WSD11D
110WSD11
110wWSDh11

110wWSD11D
110wWsSDh11
110wWSD11
110wWsSD11
110WSD11
110wWSDh11
110wWSD11
110wWsSDh11
110WSD11
110wWSDh11
110WSD18
110wWsSDh11
110WSD11
110wWSDh11
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TABLE 3-4

SUMMARY OF ORGANIC DETECTIONSIN OPEN WATER MARINE SEDIMENT
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID Number Range Location of
Sample 1D of Positive of Positive Maximum
Sample Date Detections Detections Detection
Sample Depth (ft bgs)

PCBs (ug/kg)

Aroclor-1260 11/15 12J- 150 110wWsD11

Miscellaneous Parameters
Total Organic Carbon (mg/kg) 10/10 17,000 - 34,000 110WSD18

Notes:
U - Not Detected.
J- Edtimated Vaue.

UJ - Reported quantitation limit
isqualified as estimated.
ug/kg - micrograms per kilogram.
mg/kg - milligrams per kilogram.

NA - Not Applicable.
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SiteID

Sample D

Sample Date

Sample Depth (ft bgs)

I norganics (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

Notes:

U - Not Detected.

J- Estimated Value.

mg/kg - milligrams per
kilogram.

TABLE 3-5

SUMMARY OF INORGANIC DETECTIONSIN OPEN WATER MARINE SEDIMENT
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

11SD10 11SD11 11SD11 11SD12 11SD13 11SD14
110WSD10 110WSD11 110WSD11D 110WSD12 110WSD13 110WSD14
08/05/03 08/06/03 08/06/03 08/06/03 08/06/03 08/06/03
0.0-05 0.0-05 00-05 0.0-05 0.0-05 0.0-05
024 0.65J 0273 021 021 027
59 7.1 7.3 6.6 6.8 5.3
17 27 25 21 18 17
0.064 J 0.097 J 0113 0.08 J 0.074 J 01J
013 02J 021 013 014 J 011
10 16 J 197 137 147 117
35 5 4.8 38 3.7 29
27 597 507 3517 3517 24 J
10 257 19J 127 10J 64J
0.031J 0.034 J 0.032 J 0.034 J 0.036 J 0.015J
3.6 56 6.6 4.8 4.7 39
0253 031J 043 0.38 J 0.36 J 0.39J
0.05J 0.079 J 0.074 J 0.05J 0.058 J 0.084 J
0.14J 0.094 J 0.07J 0.14J 0.083 J 0.046 J
3417 437 487 427 447 417
24 40 42 30 30 27
39 66 J 67J 47 J 44 J 26J
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11SD15
110WSD15

08/05/03

0.0-05

049
41
22
0.064 J
025
9.5
3.6
31
13
007 U
4.2
0.26 J
0.088 J
023J
64J
27
52
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TABLE 3-5

SUMMARY OF INORGANIC DETECTIONSIN OPEN WATER MARINE SEDIMENT
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID 11SD16 11SD17 11SD18 Number Range
SampleID 110WSD16  110WSD17  110WSD18  of Postive of Positive
Sample Date 08/05/03 08/05/03 08/05/03 Detections Detections
Sample Depth (ft bgs) 0.0-05 0.0-05 0.0-05

I norganics (mg/kg)

Antimony 0.32J 0.47J 0.71J 10/10 0.21J-0.71J
Arsenic 3.6 3.2 47 10/10 32-73
Barium 15 22 33 10/10 15-33
Beryllium 0.054 J 0.058 J 0.12J 10/10 0.054J-0.12]
Cadmium 0.17J 0.38J 13 10/10 0.11J-1.3
Chromium 6.8 11 17 10/10 6.8 - 19J
Cobalt 3.7 3.6 6.1 10/10 29-6.1
Copper 25 25 48 10/10 247 - 59
Lead 7.2 13 18 10/10 6.4]- 25J
Mercury 0.016 J 0.017 J 0.038 J 9/10 0.015J- 0.038J
Nickel 3.8 4 7.1 10/10 36-71
Selenium 0.25J 0.21J 0.37J 10/10 0.21J-0.4J
Silver 0.062 J 0.062 J 01J 10/10 0.05J- 0.1
Thallium 0.14J 0.11J 0.2 10/10 0.046J- 0.23J
Tin 417 3.8 517 10/10 3.4J-6.4]
Vanadium 21 25 43 10/10 21-43
Zinc 36 41 80 10/10 26J- 80
Notes:

U - Not Detected.

J- Edtimated Value.
mg/kg - milligrams per
kilogram.
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Location of
Maximum
Detection

110WsSD18
110wSD11D
110WsSD18
110wWSD18
110WsSD18
110wSD11D
110WsSDh18
110wWSD11
110WsSD11
110WSD18
110WsSD18
110wSD11D
110wWsD18
110WSD15
110WsSD15
110WSD18
110WsSD18
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TABLE 3-6

GRAIN SIZE SOIL CLASSIFICATION RESULTSIN OPEN WATER MARINE SEDIMENT
SWMU 45 - FORMER POWER PLANT
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SiteID 11SD10 11SD11 11Sb12 11SD13 11SD14 11SD15 11SD16 11SD17 11SD18
Sample ID 110wsSD10 110WSD11 110WSD12 110WSD13 110WSD14 110WSD15 110WSD16 110WSD17 110WSD18 Rangeof % of  Average % of
Sample Date 08/05/03 08/06/03 08/06/03 08/06/03 08/06/03 08/05/03 08/05/03 08/05/03 08/05/03 Total Sample  Total Sample

Sample Depth (ftbgs)  0.0-05  00-05 00-05 00-05 00-05 00-05 00-05 00-05 00-05

Soil Clasification
(% of total sample)

Gravel 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 00 - 27 0.3
Sand 39.7 61.2 19.8 26.3 51.8 67.4 66.7 52.6 215 198 - 674 45.2
Coarse Sand 0.0 0.0 0.0 0.0 0.0 0.0 4.3 0.0 0.0 00 - 43 0.5
Medium Sand 2.6 20.9 1.0 0.8 15.6 19.1 277 6.3 2.1 08 - 277 10.7
Fine Sand 371 40.3 18.8 255 36.2 48.3 34.7 46.3 194 188 - 483 34.1
Fines 60.3 38.8 80.2 73.7 48.2 32.6 30.6 47.4 78.5 306 - 80.2 54.5
Notes:

ft bgs - feet below ground surface.
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Sample ID
Sample Date

Volatiles (ug/L)
Ethylbenzene
Styrene

Semivolatiles (ug/L)
Not Detected

Low Level PAHs (ug/L)
Not Detected

PCBs (ug/L)
Not Detected

Inorganics (Total) mg/L
Antimony

Barium

Copper

Lead

Nickel

Tin

Zinc

Notes:

U - Not Detected.

J- Estimated Value.
NA - Not Applicable.

ug/L - micrograms per liter.

mg/L - milligrams per liter.

TABLE 3-7

SUMMARY OF DETECTIONSIN QA/QC SAMPLES
ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

2003FB01 45TB01 45TB02 45ERO01

07/28/03 08/05/03 08/07/03 08/05/03
1U 011J 1U 1U

1U 0.93J 1U 1U
0.0025 U NA NA 0.00059 J
0.0093 NA NA 0.0011J
0.0034 J NA NA 0.00086 J
0.00016 J NA NA 0.0015 U
0.00012 J NA NA 0.000069 J
0.00021 J NA NA 0.00024 J
0.0049 J NA NA 001U
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45ER02
08/05/03

1U
1U

0.00055 J
0.001J
0.0018 J
0.00015 J
0.005 U
0.00032 J
001U
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4.0 SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT AND STEP 3A OF THE
BASELINE ECOLOGICAL RISK ASSESSMENT

This section presents a screening-level ecological risk assessment (ERA) and Step 3a of the
baseline ERA for SWMU 45 (Areas Outside of Building 38), located at NSRR, Ceiba, Puerto
Rico. The ERA was conducted in accordance with the Chief of Naval Operations (CNO)
document entitled Navy Policy for Conducting Ecological Risk Assessments (CNO, 1999).

The Navy ERA process (see Figure 4-1) 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 screening-level ERA:

e Screening-level problem formulation and ecological effects evaluation (Step 1).
e Screening-level exposure estimate and risk calculation (Step 2).

Under Navy policy, if the results of Steps 1 and 2 (Tier 1 screening-level ERA) indicate that,
based on a set of conservative exposure assumptions, there are chemicals present in
environmental media that may pose a risk to receptor species/communities, the ERA process
proceeds to the baseline ERA. According to Superfund guidance (USEPA, 1997), Step 3
represents the problem formulation phase of the baseline ERA. Under Navy policy, the baseline
ERA 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 may also
include consideration of background data, chemical bioavailability, and the frequency of
detection. If the re-evaluation of conservative exposure assumptions does not support an
acceptable risk determination, the site continues through the baseline ERA process, starting with
Step 3b (baseline ERA problem formulation).

4.1 Environmental Setting

The sections that follow provide a brief description of the site. The habitats occurring within and
contiguous to SWMU 45 are also described, as well as the biota that may be present. The
description of habitats and biota relies primarily on literature-based information for Puerto Rico
and NSRR. This information is supplemented by observations recorded during a habitat
characterization conducted at SWMU 45 in May 2000 (upland habitats) and June 2000 (marine
habitats). The habitat characterization report, prepared by Geo-Marine, Inc (Plano, Texas), is
included as Appendix E.

4.1.1 Site History

NSRR occupies over 8,600 acres on the East Coast of Puerto Rico, along Vieques Passage (see
Figure 1-1), with Vieques Island lying approximately ten miles to the east. NSRR was
commissioned in 1943 as a Naval Operations Base and re-designated a Naval Station in 1957.
The current primary mission of NSRR is limited (NSRR is currently preparing for operational
closure).

SWMU 45 is comprised of the area outside Building 38 (Former power plant). Building 38 is
located along an access road south of Forrestal Drive opposite Camp Moscrip and north of
SWMU 3 (Base Landfill [see Figure 1-2]). The former power plant contained a 60-megawatt
steam turbine facility that operated from the early 1940s through 1949 (NEESA, 1984). The
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facility used Bunker C fuel, which was stored in two 50,000-gallon reinforced underground
concrete tanks located directly northeast of the building (NEESA, 1984). From 1956 to 1964,
transformer maintenance was performed at building 38. As part of the maintenance, transformer
oil was reportedly drained on the ground, in the immediate vicinity of the building.

Associated with Building 38 are two underground tunnels that were used to transfer cooling water
to and from the building. A cooling water intake tunnel extends from Building 38 out into a
small cove of Puerca Bay, east-northeast of the building. The cooling tower discharge tunnel
originates from the building’s east wall and parallels the access road to the landfill (SWMU 3).
Apparently, the discharge tunnel terminates somewhere in the Ensenada Honda (to the south);
however, the exact location of the outfall has not been determined. The underground storage
tanks (USTs), cooling water intake and discharge tunnel, and the Puerca Bay cove (embayment)
are included as part of SWMU 45.

SWMU 45 was initially addressed under the Navy’s Installation Restoration Program (IRP),
which followed a CERCLA pattern. Under the IRP, a Remedial Investigation (RI) was
performed. PCB contamination was found in soil immediately outside Building 38. An Interim
Corrective Measure (ICM) was designed for the affected soils, which included excavation of the
contaminated soils, shipment off island for appropriate disposal, and sampling of the surrounding
area to ensure that cleanup was achieved. The soil removal took place in 1994. A report entitled
Final Closeout Report for Interim Remedial Action of PCB Contaminated Soils, Sites 15 and 16
at Naval Station Roosevelt Roads, Puerto Rico was submitted to the USEPA in May 1995 (OHM,
1995). It is noted that the “Site 16” referenced in the report title is the IRP designation for what is
now SWMU 45.

NSRR submitted a RCRA Part B Permit application for the storage of hazardous waste on the
base. Recognizing that Corrective Action would apply to unpermitted waste management units,
the Navy performed a Supplemental Site Investigation (SSI) at a variety of units (including
SWMU 45) to provide additional site characterization information to the EPA to assist in their
permitting decisions. Included in the investigation were the sediments of the Puerca Bay cove
and the cooling water tunnel interior. The investigations were reported in the report entitled Draft
Supplemental Investigation, Installation Restoration Program Activities, Naval Station Roosevelt
Roads, Ceiba, Puerto Rico (Baker 1993).

The Resource Conservation and Recovery Act (RCRA) corrective action portion of the facility’s
permit (issued in October 1994) contained specific requirements for investigation and,
potentially, remediation at the site. To accomplish the goals of the permit, a RCRA Facility
Investigation (RFI) work plan was submitted to, and subsequently approved by the EPA. The
work plan provided the framework for site characterization activities; its scope was guided by the
results of the SSI.

An RFI at SWMU 45 was performed in 1996 in accordance with the work plan. The findings of
the RFI confirmed those of the SSI and indicated that USTs and cooling water tunnel represented
a possible source of continuing release. On the basis of this finding, the Navy decided to perform
an ICM to eliminate the potential for further release. The plans for the ICM, which were
submitted to the EPA and approved, called for the cleaning and abandonment in place of the
USTs and tunnel. Inflow of groundwater to the tunnel necessitated a field design change
(approved by the EPA), which provided for the filling of the USTs and sealing the tunnel with
low density concrete. This approach entombed and effectively immobilized any residual
contamination.
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During the ICM on the tunnel, an excavation was made at a point along the outside of the tunnel
in an attempt to ascertain how groundwater was entering the tunnel. Soils contaminated with
petroleum were observed. A work plan to investigate the outside of the tunnel was submitted to
and subsequently approved by the EPA. The work was performed and the results were presented
in the EPA-approved Revised Draft RCRA Facility Investigation Report for Operable Unit 3/5
(Baker 1999). This report (and/or its precursor the initial draft” report) recommended a CMS for
the Puerca Bay sediments and the soils immediately adjacent to the cooling water tunnel.

4.1.2 Terrestrial and Marine Habitats

A description of terrestrial habitats within and contiguous to SWMU 45, as well as a description
of the marine habitats occurring within the small cove of Puerca Bay is provided in the sections
that follow. As discussed in Section 4.1, the description of habitats relies primarily on literature-
based information for Puerto Rico and NSRR, and is supplemented by site-specific observations
recorded during the habitat characterization conducted at SWMU 45 in May 2000 (upland
habitats) and June 2000 (marine habitats).

4.1.2.1 Terrestrial Habitats

The upland habitat bounded by NSRR 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.),
Christmas tree (Randia aculeate), sweet acacia (Acacia famesiana), 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 the station’s undeveloped upland. The upland vegetative
community within and contiguous to SWMU 45 is classified as a coastal scrub forest community
(see Figure 4-2). Shrubs, including wild tamarind (Leucaena leucocephala), dwarf poinciana
(Caesalpinia pulcherrima), bottle wiss (Capparis flexusa), and prickly mampoo (Pisonia aculeate)
dominate the community. Maintained grasses, including Bothriochloa ischaemum, Chloris
barbata, and Digitaria sp., dominate areas immediately adjacent to road corridors. The fringe of
the cove has near 100 percent shrub cover with little herbaceous vegetation. The community is
dominated by seaside mahoe (Thespesia popuinea), with sparse coverage by black mangroves
(Stachytarpeta jamaicensis) and sea pusley (Hellotropium curassavicum).

Cobana negra (Stahlia monosperma), a federally threatened tree species, is known to occur
between the boundary of black mangrove communities and coastal upland forest communities.
This species is also known to occur in coastal forests of southeastern Puerto Rico (Little and
Wadsworth, 1964). However, this species has not been found to occur on NSRR by previous
surveys and was not observed at SWMU 45 during the May 2000 habitat characterization.

4.1.2.2 Marine Habitats

The marine environment surrounding NSRR includes mudflats, mangroves (black mangrove
[Avicenia germinans| and red mangrove [Rhizophora mangle] communities), and seagrass beds
(turtle grass [ Thalassia testudium] and manatee grass [ Syringodium filliformel]). The total area of
mudflats, mangroves, and sea grass 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. Seagrass beds represent grazing areas for the green sea turtle
(Chelonia mydas) and the West Indian manatee ( 7richechas manatus). The green sea turtle is a
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federally threatened species, and the West Indian manatee is a federally endangered species.
Both species have been reported from the marine environment surrounding NSRR.

The nearest open water habitat downgradient from SWMU 45 is the Puerca Bay cove. As
described in Section 4.1.1, a cooling water intake tunnel extends from Building 38 out into this
cove. A reconnaissance survey of the cove, conducted on June 19, 2000 as part of the habitat
characterization at SWMU 45, identified the following distinct habitats: (1) rocky subtidal zone
comprised of riprap extending from above Mean High Water (MHW) to approximately 3 feet
below Mean Low Water (MLW); (2) shallow subtidal shelf (3 to 10 feet below Mean Sea Level
[MSL]) characterized as a seagrass/algae bed dominated by turtle grass; (3) shelf slope (10 to 15
feet below MSL) devoid of seagrass and dominated by marine algae; and (4) unvegetated sand to
silty-sand bottom (15 to 20 feet below MSL) located within the interior of the cove from its
mouth with Puerca Bay to and around the cooling water intake structure. The concrete sidewalls
of the cooling tunnel intake structure also serves as habitat, supporting a hardbottom community
dominated by soft corals, marine algae, and sponges.

A map showing the spatial relationship of SWMU 45 to the embayment is provided as Figure 4-3.
Included on this figure are wetland units identified by the Cowardian Wetland Classification
System (Cowardian et al., 1979 [see Figure 4-4]). The wetlands depicted on Figure 4-3 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 Figures 4-2 and 4-3, there are no freshwater or marine
wetland units within or contiguous to SWMU 45.

4.1.3 Biota

A description of the biota occurring within Puerto Rico and the landmass encompassed by NSRR
is provided in the sections that follow. This description is supplemented by information
contained within the habitat characterization report included as Appendix E.

4.1.3.1 Mammals

A total of 22 terrestrial mammal species are known historically from Puerto Rico; however, all
mammals except bats (13 species) have been extirpated (United States Geological Society
[USGS], 1999). None of the bats found on Puerto Rico are exclusive to the island. The West
Indian manatee is known to occur in the marine environment surrounding NSRR. As depicted on
Figure 4-2 and discussed in Section 4.1.2.2, seagrass (i.e., turtle grass) occurs within the small
cove of Puerca Bay. The location of the seagrass (shallow subtital shelf 3 to 10 feet below MSL)
represents potential feeding habitat for this marine mammal.

Several terrestrial mammals have been introduced into Puerto Rico, including the black rat
(Rattus rattus), Norway rat (Rattus norvegicus), and mongoose (Herpestes javanicus). These
nonindigenous mammals have been implicated in the decline of native bird and reptile
populations (USGS, 1999 and United States Fish and Wildlife Service [USFWS], 1996a).

4.1.3.2 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
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bonariensis) and several parrot species, such as the budgerigar (Melopsittacus undulates), orange-
fronted parrot (Aratinga canicularis), and monk parrot (Myiopsitta monaqchus). 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 NSRR (Geo-Marine, Inc.,
1998). A list of bird species reported at NSRR or having the potential to occur is provided in
Table 4-1. 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 (7ringa melanoleauca), black-bellied
plover (Squatarola squatarola), clapper rail (Rallus longirostris), Royal tern (Thalasseus
maximus), sandwich tern (7halasseus 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 NSRR include the Puerto Rican lizard cuckoo
(Saurothera vieilloti), Puerto Rican flycatcher (Myiarchus antillarum), Puerto Rican woodpecker
(Malanerpes portoricensis), Puerto Rican emerald (Chlorostilbon maugaeus), and yellow-
shouldered blackbird (Agelaius xanthomus).

The yellow-shouldered blackbird is a federally endangered species. One of the principal reasons
for the status of this species is attributed to parasitism by the nonindigenous shiny cowbird, which
lays its eggs in blackbird nests and sometimes punctures the host’s eggs (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 NSRR was declared critical habitat for the yellow-shouldered blackbird in
1976; however, a 1980 agreement with the USFWS exempted certain areas from this
categorization (Geo-Marine, Inc., 1998). A study conducted by the Naval Facilities Engineering
Command (NFEC, 1996) reported that the mangrove forests surrounding NSRR should be
considered the most important nesting habitats for the yellow-shouldered blackbird. SWMU 45 is
outside the critical habitat designation for the yellow-shouldered blackbird; however, potential
feeding habitat (shrubland) is present at the site (Geo-Marine, inc., 2000). It is noted that only
seven sigh