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1.0 INTRODUCTION

This work plan presents the technical approach for conducting a Corrective Measures Study
(CMYS) for Solid Waste Management Units (SWMUs) 53 and 54, located at Naval Station
Roosevelt Roads (NSRR), Ceiba, Puerto Rico. This CMS work plan has been prepared under
contract to the Atlantic Division, Naval Facilities Engineering Command (LANTDIV), Contract
Number N62470-95-D-6007, Contract Task Order (CTO) 099. Thiswork plan was developed in
accordance with NSRR Final RCRA/HSWA Permit No. PR2170027203 dated October 29, 1994
(USEPA, 1994). Specifically Module 111 Appendix B Scope of Work for a Corrective Measures
Study at U.S. Naval Station Roosevelt Roads.

1.1 Site Background

The following subsections present a brief description and background on each of the two SWMUs
that are dealt with in this CMS work plan.

111 SWMU 53 -Building 64 (Malaria Control Building)

SWMU 53 islocated at NSRR as shown on Figure 1-1. The Malaria Control Building (Building
64) was built in 1942 and condemned in 1980. The building is presently unoccupied and lies on
approximately 1/8 acre. The building structure itself is 21 feet by 18 feet in dimension, and
occupies about 10 percent of the total SWMU 53 acreage. This SWMU is located on a gentle
dope (approximately 5-7% grade) from northeast (upgradient) to the southwest (downgradient)
approximately 200 feet away from Forrestal Drive. The building was utilized to store pesticides,
such as maathion, aldrin, and dichlorodiphenyltrichloroethane (DDT). It is not known if stocks
of pesticides were maintained in the building for the entire duration. Although no direct evidence
exigts, it is assumed that mixing and other preparation for pesticide use was a so performed at the
building. No wastes are known to have been disposed of at the unit and there are no known
releases related to this unit. No other use of the site was identified. The information gathered
from the visua site inspection by Baker Environmental, Inc. (Baker) and environmental staff at
NSRR revealed that there are no known wastes dumped at this facility, nor is there any evidence
of source contamination (Baker, 2000a). Baker observed signs of possible past leakage of
chemicals on the storage shelves inside the building, and identified migration pathways along the
floor leading to the outside. With this information, along with the activities known to have taken

place at this SWMU, a site characterization was performed to determine whether a release of
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hazardous waste including hazardous constituents has occurred, is likely to have occurred, or is

likely to occur.

The site characterization investigation, as well as the Resource Conservation and Recovery Act
(RCRA) Facility Investigation (RFI) conducted at the site indicated that the surface soil at this
site has been impacted by past site operations. These impacts are discussed further in Section 1.2.
This CMS work plan is designed to fill identified data gaps and to provide a guide for selecting

corrective measures to mitigate human health and ecological risks associated with contamination

related to site operations.
112 SWMU 54 — Building 1914 (Former Navy Exchange [NEX] Repair/Maintenance
Shop)

SWMU 54 is located at NSRR as shown on Figure 1-1. The Former NEX Repair/Maintenance
Shop (Building 1914) built in 1979, is currently unoccupied and lies on approximately 1 acre of
land in the Bundy Area of NSRR. The building structure and pavement covers approximately 40
percent of the total SWMU 54 acreage. This SWMU contains a slight slope to the west and a
small hill to the east approximately 100 feet in elevation. A small hill lies in the southern part of
this SWMU, which is approximately 50 feet in elevation. The building structure itself consists of
a small concrete block building with a center office area and open bays on either side. The
building was used to perform maintenance on vehicles including oil changes, lubrications, etc.
No wastes are known to have been disposed of at the unit and there are no known releases rel ated
to the unit. Site 510 isan underground storage tank (UST) site located south of Building 1914. A
4,000 galon UST associated with Building 510 was located south of Building 1914. The UST
was constructed of steel and used to store fuel for fueling operations conducted in the area. The
date of installation and the type of fuel stored is unknown, but is assumed to be gasoline. In
December 1992, the tank was removed from Site 510 (Blasland, Bouck, and Lee [BB&L], 1995).

The information gathered from the visua site inspection performed by CH2M Hill and
environmental staff at NSRR reveaed that there were several areas of oil stained soil around
NEX Building 1914 (CH2M Hill, 2000). For that reason, it was recommended that a sampling
program be performed to characterize the areas around several structures in the SWMU 54 area.
CH2M Hill also observed two open excavation locations south of the building containing algae
stained water. With this information, along with the activities (oil changes, lubrications, etc.)

known to have taken place at this SWMU, a site characterization was performed to determine
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whether a release of hazardous waste including hazardous constituents has occurred, is likely to

have occurred, or islikely to occur.

The RFI conducted at this site indicated that various environmental media were impacted by past
operations in the area. These impacts are discussed further in Section 1.2. This CMS work plan
is designed to provide a guide for selecting corrective measures to mitigate human health and

ecological risks associated with contamination related to site operations.

1.2 Investigative History & Basisfor the Work Plan

Building 64 (Maaria Control Building) and Building 1914 (Former NEX Repair/Maintenance
Shop) were first listed as SWMUs in the May 31, 2000 RCRA Quarterly Progress Report (Baker,
2000b). Attachments two and three of the aforementioned report contained the Phase |
Environmental Assessment Report for SWMUs 53 and 54, respectively. A Draft Sampling and
Analysis Plan (SAP) was submitted for SWMUSs 53 and 54 on August 4, 2000 (Baker, 2000c),
and was approved by the United States Environmental Protection Agency (USEPA) on October
10, 2000. The field investigation was conducted in December 2000 in accordance with the EPA
approved sampling and analysis plan. The Draft Sampling and Analysis Report for SWMUs 53
and 54 was submitted on April 11, 2001. The EPA commented on this report on July 5, 2001,
reguesting that a RFl work plan be submitted to further delineate contamination found at SWMUs
53 and 54, as well as the submission of a Fina Sampling and Analysis Report. The Final
Sampling and Analysis Report was submitted on August 27, 2001. The Final RFI Work Plan for
SWMUSs 53 and 54 was submitted on December 6, 2001 (Baker, 20014), and was approved by the
EPA on January 3, 2002. The field investigation was conducted in February and March 2002 in
accordance with the EPA approved RFI work plan. The Draft RFI Report for SWMUs 53 and 54
(Baker, 2002) was submitted on July 17, 2002 and subsequently approved by the EPA on
September 19, 2002 pending the performance of aCMS.

The EPA requested that the Navy submit a Draft CMS Work Plan within 60 days of receipt of
their letter for SWMUs 53 and 54. The CMS Work Plan for SWMU 53 is to incorporate the
delineation of the chlordane and heptachlor epoxide contamination in the surface soil, as well as
to present a proposal for the removal of chlordane, heptachlor epoxide, arsenic, lead, and 4,4-
DDT contaminated soil throughout the site. The development of this work plan has made it
apparent that additional sampling will be required to address potential ecological concerns at the
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site through development of the CMS. These issues with respect to the environment are outlined

in the following sections of thiswork plan.

The CMS Work Plan for SWMU 54 is to evaluate trichloroethene (TCE), benzene, ethylbenzene,
chloroform, and benzo(a)pyrene as a potentia chemical of concern (COC) for groundwater.
Although the Draft RFI Report for SWMUs 53 and 54 recommended no further action for surface
and subsurface soils at SWMU 54 (Baker, 2002), 1,2-Dibromo-3-chloropropane will be evaluated
as a potential COC in the subsurface soil as part of the CMS because of a detection above the
USEPA Region Il Residential Risk Based Concentration (RBC) during the RFI. Thiswork plan
is to present proposals for evaluating remedial alternatives for the above mentioned COCs at
SWMU 54.

121 Findingsof thelnvestigations

The following subsections present a summary of the findings for the sampling and analysis investigation
and the RFI investigation performed at SWMUs 53 and 54 mentioned above. A complete detailed
evaluation of the findings from the previous investigations at SWMUs 53 and 54 can be found in the EPA
approved Final Sampling and Analysis Report (Baker, 2001b) and the EPA approved Draft RCRA Facility
Investigation Report (Baker, 2002).

1211 SWMUS3

Based on results of the 2000 SAP and 2002 RFI field investigations, arsenic, lead, and 4,4-DDT,
the three primary COCs identified from the Sampling and Analysis Report (Baker, 2001b), were
successfully delineated at SWMU 53 during the 2002 field investigation (See Figures 1-2, 1-3,
and 1-4). Of these three constituents, only the metals, lead and arsenic had previously exceeded
the EPA Region Il Industrial RBC in the surface soil duringthe 2000 investigation. The results
from the 2002 investigation provided delineation of arsenic and lead, but no other exceedance of
the Industrial RBC for arsenic and lead was observed.

During the 2002 RFI, arsenic, chlordane, and heptachlor epoxide were found to exceed the EPA
Region |11 Residential RBCs in surface soil. Chlordane and heptachlor epoxide were found to
exceed the residential RBCs in sample 53SB14, located on the outer edge of the investigated area
during the 2002 RFI.Therefore these two congtituents were not delineated during the 2002 RFI,
however, further delineation of these constituents will be addressed in Section 3.0 of this

document. .
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As mentioned previoudly, the soil data from SWMU 53 was evaluated by Baker for
environmental concerns during the development of this CMS work plan. This evaluation
determined that in addition to the constituents to be delineated during the CM S investigation (i.e,
chlordane and heptachlor epoxide), copper, lead, and zinc are also to be added to that list based

on their previous detections as presented on Figure 3-2

1212 SWMUS4

Based on results of the 2000 SAP and 2002 RFI field investigations, TCE, benzene, chloroform,
benzo(a)pyrene, and ethylbenzene were all identified as potential COCs in groundwater. Figures
1-5 through 1-7 graphically present 2002 RFI investigation detections of TCE, benzene, and
ethylbenzene, repectively, from within the confines of SWMU 54. In addition to the above
mentioned constituents, chloroform exceeded the EPA Region Il Tap Water RBC in three of the
nine groundwater samples collected during the 2000 investigations, as well as nine of the 30
groundwater samples collected during the 2002 investigation. Benzo(a)pyrene exceeded both the
Federal MCL and EPA Region Il Tap Water RBC in three of the nine groundwater samples
collected during the 2000 investigation, while it was not detected during the 2002 investigation.
The results from the 2002 investigation provided delineation of the groundwater COCs.

One volatile organic compound (VOC) was identified as potential COC in soil. 1,2-Dibromo-3-
chloropropane was detected above the EPA Region Il Residentiad RBC in one of the five
subsurface soil samples collected during the 2002 investigation. This is likely indicative of a
benzene, toluene, ethylbenzene, and xylene (BTEX) plume located in the vicinity of sample
54TW15A. The 1,2-Dibromo-3-chloropropane was not detected during the 2000 investigation.
The results of the 2002 investigation provided delineation of the subsurface soil potential COC.

1.3 Organization of the CMSWork Plan

This CMS Work Plan is organized into seven sections. Section 1.0, the Introduction, is designed
to introduce the reader to the basis for the work plan and a summary of the site status. Section 2.0
provides the objectives and the corrective measure standards being utilized for this project. The
CMS Investigation to be performed at SWMU 53 is discussed in Section 3.0, with the
corresponding CMS Investigation reporting discussed in Section 4.0. The ecological risk
assessment to be performed is described in Section 5.0. Section 6.0 establishes the corrective
action objectives with the identification of COCs discussed in Section 7.0. The tasks to be
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accomplished as part of the Corrective Measure Study are described in Section 8.0. The project
scheduleis provided in Section 9.0. Section 10.0 provides the project organization. Section 11.0

provides the references cited in this report.
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2.0

CMSOBJECTIVESAND CORRECTIVE MEASURE STANDARDS

This section discusses the objectives of this CM S and the standards to assess the performance of

the selected corrective measure.

21

Objectives

The objectives of this CMS work plan are asfollows:

To identify those tasks required for the further delineation of two pesticides (chlordane
and heptachlor epoxide) within the surface soil at SWMU 53.

To identify those tasks required for the further delineation of three metals (lead, copper,
and zinc) within the surface soil at SWMU 53.

To identify those tasks required to evaluate lead, zinc, copper, arsenic, chlordane, 4,4-
DDT, and heptachlor epoxide as a potential COC for surface and subsurface soils at
SWMU 53.

To identify those tasks required to evaluate trichloroethene (TCE), benzene,
ethylbenzene, chloroform and benzo(a)pyrene as a potential COC for groundwater at
SWMU 54.

To identify those tasks required to evaluate 1,2-Dibromo-3-chloropropane as a potential
COC for subsurface soils at SWMU 54.

To identify those tasks required for assisting in screening applicable remedia
technologies for SWMUs 53 and 54.

This work plan documents the scope and objectives of a highly focused or streamlined CMS for
SWMU 53 and a full CMS for SWMU 54, as well as the activities required to implement the

program. The work plan serves as atool for assigning responsibilities and establishing the project

schedule and costs.
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A highly focused or streamlined CMS is appropriate for SWMU 53 since this site has
“straightforward remedial solutions’ where standard engineering solutions can be applied that
have proven effective in similar situations (USEPA 1994). This site has only one impacted
media soil. Because SWMU 53 is located on the idand of Puerto Rico, there are limited
technologies that are time and cost effective in treating the impacted media. Therefore, the
screening of clean-up technologies, normally conducted in a CMS, will not occur. The
anticipated remedial action for SWMU 53 is excavation and disposal off-site.

2.2 Corrective M easur es Standar ds

Corrective measure standards that may be applicable to SWMUs 53 and 54 will be developed as
part of the CMS “Task I” reporting effort. Once the possible corrective measures are selected for
applicability to these two sites, the appropriate standards will be devel oped.

The corrective measure standards to be considered will include the applicable Federal Maximum
Contaminant Levels (MCLSs) established under the Safe Drinking Water Act (SDWA) and Toxic
Substance Control Act (TSCA) regulations and the Puerto Rico Environmental Quality Board
(PREQB) standards. The Code of Federal Regulations (CFR) (40 CFR 264.100) will also be
reviewed for applicability to the sites. In addition, ecological risks will be considered in the
development of corrective measures standards by incorporating standards that are determined to

be protective of ecological receptors by the risk assessment process described in Section 5.0.

All of thisinformation to be considered for the corrective measure standards is taken into account
when the corrective action objectives for human health and the environment are developed as
discussed in Section 6.0.

The corrective measures standards correlate with the development of the corrective action

objectives. These standards are utilized in part for the selection of contaminants of potential

concern as described in Sections 5.0 and 6.0.

2-2



3.0 CMSINVESTIGATION (SWMU 53)

This section of the work plan describes the technical elements of the field investigation for
SWMU 53. The USEPA has approved a RFI Work Plan for the initial work at Roosevelt Roads
under the Corrective Action Program (Baker, 1995). The RFI Work Plan addressed al the

necessary technical elements including provisions of the following separate plans:

Project Management Plan

Data Collection Quality Assurance Plan
Data Management Plan, and

Health and Safety Plan

Together, these plans provided al the details regarding field investigation techniques, |aboratory
analyses, data validation and data evaluation needed to fulfill the requirements of the CMS
program. Since the above-mentioned document is in place and approved, it will form the basis of
this plan. All the investigation tasks described in subsequent sections of this plan will be
performed in accordance with the techniques and methodol ogies provided in the original USEPA
approved work plan. Therefore, only the work elements themselves are discussed in the sections
that follow.

The objectives of this CMS Investigation are as follows:
To delineate the chlordane and heptachlor epoxide concentrations at SWMU 53 detected
during the RFI investigation in February 2002 (Baker, 2002), as well as to delineate

previous detections of lead, copper, and zinc.

3.1 Surface Soil Sample L ocations

An additional eleven surface soil samples, including one duplicate sample, will be collected north
of Building 64 to address the detections of chlordane and heptachlor epoxide found in surface soil
sample 53SB14 during the RFI investigation (Baker, 2002). These samples will be analyzed for
pesticides only, specifically chlordane, heptachlor, and heptachlor epoxide. This additiona
sampling will assist in delineating the extent of contamination of the previoudy listed

constituents within the surface soil north of Building 64. The additional samples to be obtained
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and anayzed for pesticides during the CMS investigation are 53SS07 through 53SS16, as
depicted on Figure 3-1. Two of the ten additional surface soil samples collected (53SS07 and
53SS13) will also be analyzed for lead, zinc, and copper. This analysis will help to effectively

evaluate ecological concerns for these constituents during the CMS.

An additional 15 surface soil samples, including two duplicate samples, will be collected from
around, as well as down-gradient of Building 64 to evaluate ecological concerns dealing with
lead, zinc, and copper during the CMS. Two sample locations (53SS07 and 53SS13) will be
utilized for metals evaluation along with the pesticide analysis as mentioned above. This
additional sampling will assist in delineating the extent of contamination of the above-mentioned
metals within the surface soil at SWMU 53. The additional samples to be obtained and analyzed
for metals during the CMS investigation are 53SS07, 53SS13, 53SS17 through 53SS29, as
depicted on Figure 3-2.

All surface soil sampling locations will be flagged in the field and will be surveyed for horizontal

location utilizing a portable global positioning system (GPS) unit.

3.2 L aboratory Analyses

Eleven of the 26 surface soil samples collected from SWMU 53 will be submitted to a mainland
laboratory for analysis of Appendix IX pesticide constituents (chlordane, heptachlor, and
heptachlor epoxide) as presented in Table 3-1. The remaining 15 surface soil samples, along with
53SS07 and 53SS13 will be analyzed for lead, copper, and zinc.

Baker is requesting that the mainland laboratory extract all 26 surface soil samples at the same
time due to holding time requirements. However, of the samples requiring pesticide analysis, the
laboratory will be instructed to only analyze surface soil samples (53SS07 and 53SS08) to
determine whether the above-mentioned contamination is found at these locations. If these
locations do not have any chlordane, heptachlor, and heptachlor epoxide, then the analysis of the
remaining eight surface soil samples for pesticide analysis is not required. However, if these
samples contain detections of the above-mentioned pesticides above either the EPA Region 111
Residential RBCs and/or Ecological Screening values (See Figure 3-3), then the next five surface
soil samples (53SS09, 53SS10, 53SS11, 53SS12, and 53SS13) will be analyzed for the specified

congtituents. This analysis process will continue unless these congtituents are not detected.
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Figure 3-3 presents a laboratory analysis decision tree to further explain the decision process for

the analysis of the surface soil samples analyzed for pesticides at the mainland laboratory.

Baker is requesting that the mainland laboratory anayze all surface soil samples including
53SS07 and 53SS13 requiring metals analysis, to determine whether the above-mentioned metals

arefound at these locations.
The same firm will be retained for thisinvestigation that performed the laboratory analysis for the

previous RFI investigation. This will ensure a consistency of techniques for analysis of the

samples. Specific analytical methods are presented on Table 3-2.

33 Data Validation

All mainland laboratory data generated by the investigation will be subjected to independent,
third party, validation. The USEPA Region |l Data Vaidation Standard Operating Procedures
will be followed. The same firm will be retained for this investigation that performed data
validation for the previous RFI report. This will ensure a consistency of techniques and that an
equivalent review of the datais performed.

3.4 Field QA/QC

The collection of Quality Assurance/Quality Control (QA/QC) samples will be obtained during
these investigations. These will include the collection of equipment rinsate samples, field blanks,
field duplicates, and matrix spike/matrix spike duplicate (MS/MSD).

Equipment rinsate blanks will be collected daily during the sampling event. Initially, samples
from every other day should be analyzed. If analytes pertinent to the project are detected in any
equipment rinsate blank, the remaining rinsate blanks will be analyzed. The results from the
blanks will be used to verify that the disposable stainless steel spoons that will be used were
contaminate free to begin with. This comparison is made during data validation, and the
equipment rinsate blank is analyzed for the same parameters as the related samples. One
equipment rinsate will be collected per day of field sampling.

One field blank sample will be collected which will consist of lab grade deionized water (D.1.)
used in the collection of the equipment rinsate sample.
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Surface soil sample field duplicates will be homogenized and split and collected at a frequency of
ten percent.

Analysis of duplicate and blanks associated with surface soil sampling will include Appendix X
pesticide constituents (chlordane, heptachlor, heptachlor epoxide, lead, copper, and zinc).

MSMSD samples 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
(e.g., surface soil). MS/MSD samples will be collected at a frequency of five percent per media.
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4.0 CMSINVESTIGATION REPORT (SWMU 53)

A report will be prepared on the methodologies and findings of the surface soil sampling at
SWMU 53. A draft report will be submitted to the USEPA 42 days upon receipt of the validated

analytical data. The main elements of the document will consist of the following:

Introduction
Investigation Methodol ogies
Nature and Extent of Contamination

Conclusions and Recommendations
4.1 I ntroduction
The introduction will consist of a discussion of the historical background of the investigations
conducted at SWMU 53 and incorporate this CM S investigation in that context. The introduction
will aso provide a regulatory framework for Roosevelt Roads and SWMU 53, as well as a

discussion of current conditions.

4.2 | nvestigation M ethodologies

The investigation methodologies section will detail the investigation. The section will discuss
sample locations, sample collection and handling procedures, QA/QC procedures, and analytical

methods used. This section will aso discuss problems encountered and problem resolution.

4.3 Natur e and Extent of Contamination

The nature and extent of contamination section will present analytical results and interpretation of
the data. Data will be presented on tables and figures with textual explanation. Results of
QA/QC procedures will aso be presented.



4.4 Conclusions and Recommendations

Information from the nature and extent of contamination will be synthesized into conclusions
regarding site conditions. Recommendations will be made from these conclusions, which will
then be incorporated into the SWMU 53 CM S as appropriate.
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50 ECOLOGICAL RISK ASSESSMENT

This section presents the technical approach (described in general terms) for conducting an
ecological risk assessment (ERA) at SWMUs 53 (Building 64 - Malaria Control Building) and 54
(Building 1914 - Former NEX Repair\Maintenance Shop), located at Naval Station Roosevelt
Roads (NSRR), Ceiba, Puerto Rico.

The ERA process at SWMUs 53 and 54 will be 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 5-1) consists