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1.0 INTRODUCTION

This document presents the Basis of Design for the Interim Corrective Measure at Solid Waste
Management Unit (SWMU) 45 (former Installation Restoration Program Site 16), Naval Station
Roosevelt Roads, Puerto Rico. This document has been prepared by Baker Environmental, Inc.
(Baker) for presentation to the Department of the Navy (DoN), Naval Facilities Engineering
Command, Atlantic Division (LANTDIV), under Navy CLEAN Contract Number N62470 (Contract
Task Order 0296), and in accordance with LANTDIV's Scope of Work dated January 12, 1995. The
Remedial Action Contracts Delivery Order Requirements Package Guide, NEESA 20.2-062 dated
June 1992 was used as a guide in preparing this Basis of Design Report.

The DoN is implementing an Interim Corrective Measure remedial action at the SWMU 45 as part
of the Installation Restoration (IR) Program for Naval Station Roosevelt Roads. The goal of the
remedial action is to remove and remediate contaminated liquids and sludge from two underground
storage tanks (USTs), a cooling water intake tunnel, and a cooling water outflow tunnel. The intent
of the DoN and the station is to remediate the contaminated material to meet regulatory remediation
levels. This corrective measure addresses the contents of the USTs and tunnels only. Groundwater
and subsurface soils in the vicinity of these structures will be addressed under future IR work.
LANTDIV intends to use a Remedial Action Contractor (RAC) to implement this remedial action.

In this document, the terms "RAC" and "Contractor" are used interchangeably.

1.1 Purpose of the Basis of Design

The purpose of the Basis of Design is to present background data on the project, describe the
pri-mary elements of the remedial design, recommend design criteria, and present assumptions and
any special requirements that may affect the design. This document is not intended to be part of
construction plans or specifications to be utilized by the RAC for execution of the remedial action.
Baker assumes no responsibility for the use of this report for any purpose other than the intended

uses stated above.
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1.2 Organization of the Document

This Basis of Design document contains four main sections. Section 1.0 provides introductory
information. Section 2.0 presents background information for SWMU 45 including a site
description, a site history, a summary of previous investigations, and remediation levels for the
contaminated liquids and sludge in the tanks and tunnels. Section 3.0 presents a description of the
Interim Corrective Measure, the performance requirements for the corrective measure, and some
special considerations for implementing the corrective measure. Finally, Section 4.0 presents the
elements of the Interim Corrective Measure by Hazardous, Toxic, and Radiological Waste (HTRW)

account numbers.



2.0 BACKGROUND INFORMATION

This section provides background information for the Interim Corrective Measure. This information
includes a description of SWMU 45 and its history, a summary of previous investigations, and a
description of the remediation levels applicable to the contaminated liquids and sludge in the tanks

and tunnels.

2.1 SWMU 45 - Description and History

Former IR Site 16 consists of SWMUs 11 and 45. SWMU 11 is Building 38, the "Bomb-Proof
Power Plant,” and is not included in the scope of this Interim Corrective Measure. SWMU 45
consists of the area surrounding Building 38. The focus of this Interim Corrective Measure is two
50,000-gallon reinforced concrete USTs, the cooling water outflow tunnel that runs from
Building 38 to Ensenada Honda, and the two cooling water intake tunnels that connect Building 38

to Puerca Bay.

Figure 2-1 presents a site location map. SWMU 45 is located in the Forrestal Area of the station on
a peninsula surrounded by Ensenada Honda on the west and Puerca Bay on the east. The site is
located on the west side of the access road to the station's landfill off Forrestal Drive. The station's

landfill is south of Building 38.

Figure 2-2 shows the site features and the surrounding area. As shown, an abandoned incinerator,
a boiler shack, and the guardhouse for the landfill gate are located south of Building 38 along the
landfill access road. Although it is not shown on Figure 2-2, one of the station's wastewater
treatment plants, known as the Forrestal Sewage Treatment Plant (STP), is located southeast of
Building 38.

Figure 2-2 also shows the location of the USTs and the tunnels that are the focus of this Interim
Corrective Measure. The two 50,000-gallon reinforced concrete USTs lie under a concrete pad north
of Building 38. The cooling water intake tunnels run parallel to each other and are separated by
about one foot of concrete. Located north of Building 38 and east of the USTs, the tunnels extend
from Building 38 to Puerca Bay and can be easily tracked from access points (manholes) located at

regularly spaced intervals. The cooling water outflow tunnel that is reported to discharge into
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Ensenada Honda is located on the east side of Building 38. The exact route of this tunnel is not
currently known. However, the endpoint of the outflow tunnel was reportedly located by divers in
1992 and the approximate location was recorded using Global Positioning System (GPS) techniques.
The USTs and tunnels served Building 38 which was a 60-megawatt steam turbine facility that
reportedly operated from the early 1940s through 1949. Bunker C fuel was used to power the
facility and was stored in the two 50,000-gallon USTs.

From 1956 to 1964, Building 38 was used for transformer maintenance and storage. Transformers
were maintained on the northeast corner of the concrete pad which surrounds Building 38. Former

station employees have reported dumping transformer oil on the ground around the building.

In the 1970s Bunker C fuel oil was observed in manholes near Building 38 and on the Enlisted
Beach during heavy rainfalls. The fuel oil at the beach was attributed to the cooling water outflow
tunnel that reportedly discharges to Ensenada Honda. A cleanup contractor was contracted twice
to drain the tanks and clean up the spill. No records are currently available documenting the spill

cleanup operations or the amount of product recovered.

The sife has been subjected to numerous investigations in the intervening years. These
investigations prompted the station to perform a removal action (in 1994 and 1995) for
polychlorinated biphenyl (PCB) contaminated soil around Building 38, and to plan this Interim

Corrective Measure for the USTs and the cooling water tunnels.

2.2 Previous Investigations

This section summarizes the previous investigations that have been conducted at SWMU 45.
Figure 2-3 identifies sampling locations and some analytical results for the investigations conducted

after 1992. Previous investigations at SWMU 45 include:

) An Initial Assessment Study (IAS) was performed at Site 16 by Greenleaf/Telesca
in 1984. The IAS included a records review and personal interviews with station
employees who would have knowledge of the site. The IAS determined that there
was sufficient evidence that contamination may exist at Site 16 (SMW1J 45) to

warrant further investigations.
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Environmental Science and Engineering, Inc. (ESE) conducted a Confirmation
Study at Site 16 in May 1988. This study included surface soil and sediment
sampling. The results indicated that the soil and sediment around Building 38 were
contaminated with PCBs and lead. The tanks and tunnels were not sampled as part

of this investigation.

A Resource Conservation and Recovery Act (RCRA) Facility Assessment was
prepared by A. T. Kearney, and K. W. Brown and Associates in November 1988.
This report was compiled to summarize all operating, closed, or closing RCRA
regulated facilities on the station. SWMU 45 is described in this report as a
transformer maintenance area. An estimated 1,600 gallons of PCB laden
transformer oil were said to be poured on the ground at this site. Further soil
sampling and surface water sampling at the outflow tunnel outlet on the Enlisted

Beach were recommended.

Versar, Inc. (Versar) performed a Remedial Investigation/Feasibility (RI/FS) in
May 1992. The RI/FS was conducted to determine the extent of PCB and lead
contamination in the soils around Building 38 and to provide an evaluation of soil
treatment methods. The RI included surface water, sediment, and soil sampling.
Wipe and chip samples were also collected on the concrete surface and the manhole
entryways to the tunnels. The sampling results indicated that the soil and sediment
were contaminated with PCBs. The results also indicated that the surface water and
the interior of UST and tunnel manways were contaminated with PCBs and
recommended they be investigated and remediated as a separate operable unit. A
summary of the analytical results is provided in Table 2-1. The shaded blocks

indicate an exceedance of remediation levels.

In 1992, Baker conducted a supplemental investigation at the station. The purpose
was to verify the data obtained during the Confirmation Study, to collect
information necessary to adequately prepare RCRA Facility Investigation Work
Plans, and to attempt to remove some SWMUs from further consideration. The

Building 38 site was included in this supplemental investigation. Surface water
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from the intake tunnel and sediments located at the intake point were sampled. The
end of the outflow tunnel was located by divers and surveyed usiné GPS. Sediment
and surface water samples were collected from the outlet of the cooling water
outflow tunnel in Ensenada Honda. Water samples and sediment samples (where
sediment was present) were also taken from manholes in the intake and outflow

tunnels.

Analytical results showed that toxaphene in the surface water exceeded Ambient
Water Quality Criteria (AWQC) (marine acute and chronic) and Puerto Rico Water
Quality Standards (WQS) in one of seven samples. Endosulfan II also exceeded
AWQC (marine chronic) and Puerto Rico WQS in the same sample, 16SW184.
This sample is from a manhole in the outflow tunnel. In addition, two of the seven
surface water samples (16SW186 and 16SW187) exceeded Federal Maximum
Contaminant Levels (MCLs) for Aroclor-1260. These samples are from a manhole
in the intake tunnel. A summary of the analytical results from this investigation is
provided in Table 2-2.

In November 1993, Baker conducted a geophysical investigation to determine the
exact locations of the USTs and cooling water intake and outflow tunnels. Due to
the construction of the USTs and tunnels (very thick reinforced concrete), the
apparent depth of the tunnels, and other anomalies (buried debris), the geophysical

investigation was not successful.

In December 1993, Baker prepared a Pre-Investigation Corrective Measure
Screening Report to evaluate the SWMU s and the Areas of Concern (AOCs) that
would require further investigation under the station's RCRA Corrective Action
Permit. The report identified the potential corrective measure technologies that
may be used on-site or off-site for the containment, treatment, remediation, and/or
disposal of contaminated material. This report also identified future field data
requirements that would facilitate the evaluation and selection of the final
corrective measure. The report made the following conclusions: (1) surface soil had
been adequately characterized, (2) a groundwater investigation was contingent on

the results of the Interim Remedial Action (sbil removal), and (3) sediment had not
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been adequately characterized. Additional samples within the tunnels would be

required.

During an unrelated investigation in 1994, the outflow tunnel was breached by a
drill rig. One water and one product sample were collected by the station. The
analytical results of this sampling are shown in Table 2-1. Neither of these samples

exceeded any of the comparison criteria.

In March 1995, Baker conducted a site inspection, a review of existing drawings,
and a sampling of the contents of the two USTs and the cooling water outflow
tunnel. One aqueoils sample, one product sample, and one sludge sample were
collected from Tank No. 1; one aqueous sample and one sludge sample were
collected from Tank No. 2. Table 2-3 and the following paragraphs summarize the

analytical results from this sampling event.

Volatiles, including methylene chloride and chlorobenzene, were detected in a
majority of the samples. Methylene chloride was also detected in the laboratory
blanks, and was therefore not considered to be site related. One aqueous sample,

RR38A2, exceeded the Federal MCL for chlorobenzene.

Two semivolatiles (1,3- and 1,4-dichlorobenzene) were detected in Sample
RR38A2 at concentrations of 3J pg/L and 4J pg/L, respectively. 1,4-

dichlorobenzene did not exceed the maximum toxicity characteristic concentration.

Pesticides and herbicides were not detected in either of the sludge samples

collected. Aqueous samples were not analyzed for these parameters.

The PCB Aroclor-1260 was detected in four of the five samples collected. These
samples included RR38S1 (1,800 pg/kg), RR38S2 (1,700J pg/kg), RR38P1
(2.20 pg/L), and RR38A1 (0.41J pg/L). Aroclor-1260 was not detected in aqueous
sample RR38A2. The sludge samples exceeded industrial and residential risk based

criteria (RBCs). None of the samples exceeded the cleanup levels of 2 ppm in a



treated residue or 3 ppb in an aqueous stream, as discussed in the USEPA

"Guidance on Remedial Actions for Superfund Sites with PCB Contamination".

Six inorganics (arsenic, barium, lead, mercury, silver, and vanadium) were detected
at varying concentrations and frequencies among the four samples submitted for
analysis, which included all but the product layer sample in Tank No. 1 (RR38P1).

None of the samples exceeded the maximum toxicity characteristic concentrations.

Sludge sample RR38S2 had arsenic and lead concentrations that exceeded
residential RBCs. Aqueous sample RR38A1 had a mercury concentration above
AWQCs (marine chronic) and a silver concentration above AWQCs (marine
chronic and acute) and Puerto Rico WQS. Aqueous sample RR38A2 had lead and

mercury concentrations above AWQCs (marine chronic).

Three samples (RR38P1, RR38A1, and RR38A2) were submitted for total
petroleum hydrocarbon (TPH) analysis. Two of the three samples (RR38P1 and
RR38A1) contained measurable levels of TPH.

The two sludge samples (RR38S1 and RR38S2) were also submitted for analysis
of RCRA hazardous waste characteristics (ignitability, corrosivity, and reactivity).
Neither of the two samples exhibited any of these characteristics, as identified in
40 CFR Parts 261.21 through 261.23.

A specific gravity test was conducted on the sludge collected from the bottom of
the tanks. The specific gravity of the sludge was 1.03, which is slightly heavier

than water.
The potential for the tanks and tunnels to be a source of hazardous constituents to the environment

is a major concern. The intent of the Interim Corrective Measure is to remove the potential for these

structures to be a source of future or continuing hazardous constituent releases.
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23 Remediation Levels

Remediation levels are concentrations to which contaminated media must be treated or cleaned. For
SWMU 45, remediation levels were established for the contaminants of concern that were identified
in the tank and tunnel liquid. Remediation levels were also established for the concrete chip samples
that will be collected to determine the cleanliness of the tanks and tunnels.

Table 2-4 presents the remediation levels for liquid samples (these levels are shaded). As shown,
the most stringent Federal MCL, Puerto Rico WQS, or National Pollutant Discharge Elimination
System (NPDES) permit requirement was selected as the remediation level for each liquid
contaminant. All of these remediation levels meet the NPDES permit standards for acceptance of
the liquid at the Forrestal STP. If any liquid contaminant is detected that is not included in this list,
the most stringent federal standard, Commonwealth standard, or NPDES permit requirement will

be established as its remediation level.

For concrete chip samples, 50 ppm was selected as the remediation level for PCBs based on the
TSCA guidance. 100 ppm was selected as the remediation level for TPH based on guidelines for

petroleum contamination in other states in which LANTDIV performs remedial activities.
Remediation levels were not established for the tank and tunnel sludge since it will not be

remediated on-site. All sludge will be containerized and shipped to a permitted treatment or disposal

facility.
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3.0 DESCRIPTION OF THE INTERIM CORRECTIVE MEASURE, PERFORMANCE
REQUIREMENTS, AND SPECIAL CONSIDERATIONS

This section presents a description of the remedial actions that will be conducted under the Interim

Corrective Measure, and special considerations that will assist in implementing the measure.

31 escription of the Interim Corrective Measure and Performance Reguirements

The proposed Interim Corrective Measure involves cleaning the USTs and portions of the cooling
water tunnels, backfilling the USTs, sealing off manholes, and upgrading the Puerca Bay walkway
that extends over the intake tunnels. More specifically, the proposed Interim Corrective Measure

includes the following actions and performance requirements:

® Breaching then sealing the two intake tunnels at their intake points in Puerca Bay
and at their entrance to Building 38. Cast-in-place concrete will be used as the

sealing material and the seals will be water-tight.

L Breaching the outflow tunnel in three locations: near the boiler house, near the
former incinerator, and at the tunnel's entrance to Building 38. Sealing the outflow
tunnel in two breached locations: near the boiler house and at the tunnel's entrance
to Building 38. Cast-in-place concrete will be used as the sealing material and the

seal will be water-tight.

° Removing liquids and sludge from the USTs and from the sealed-off sections of the
tunnels. Liquids will be transported to an on-site treatment system. The treatment
system will be capable of remediating the liquids to the remediation levels specified
in Section 2.3. Sampling and analysis will be used to verify that remediation levels
have been met. Sludges will be transported to a permitted treatment or disposal

facility.

L Cleaning the concrete walls of the USTs and tunnels. Wash fluids may be sent
through the on-site treatment system. All by-products of the cleaning process will

be handled according to local, Commonwealth, and Federal regulations.
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® Backfilling the USTs with an inert lightweight material.
® Installing a water-tight cover on pump pit.

° Sealing the manway entrances to each UST and the manholes in the intake and
outflow tunnels. Before sealing occurs, the USTs' and tunnels' cleanliness will be
confirmed through sampling and analysis. The sealing material will be cast-in-

place concrete and the seals will be water tight.
° Repairing and upgrading the walkway that extends over the intake tunnels.

The outflow tunnel will be sealed prior to where it enters the Roosevelt Roads Landfill, near the
boiler house, to eliminate the hazard of excavating in the landfill. The one sediment sample at the
end of the outflow tunnel showed slight contamination (methoxychlor 0.39 J pg/kg). Therefore, the

entire outflow tunnel will not be addressed under this Interim Corrective Measure.

3.2 Special Considerations

This section presents special considerations, including engineering, logistical, and waste disposal

considerations, that apply to this Interim Corrective Measure.
3.2.1 Engineering Considerations

UST and Tunnel Construction: Building 38, the USTs, and the tunnels were designed in 1942 and
1943 to be bomb-proof. The tunnels are at least eight feet below the ground surface and are
constructed of one-foot thick reinforced concrete. The USTs are covered with a concrete apron.
There is a shock wave dissipation zone between the concrete apron and the top of the USTs. The
tops of the USTs are about nine feet below the ground surface and are constructed of one-foot thick

reinforced concrete.

Sealing Tunnels: Because the tunnels discharge into Puerca Bay and Ensenada Honda, it should be

assumed that they are tidally influenced and that sealing operations would be easier at low tide.
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Sealing will provide the contractor with a finite amount of potentially contaminated water to treat.
Sealing the tunnels will also prevent cleaning agents or loosened contaminants from entering the

surface water.

Cleaning: Cleaning the USTs and tunnels will require pumping and processing all of the liquid from
the structures through a system that is capable of separating out the coagulated Bunker C fuel. The
sludge was found to have a specific gravity of 1.03 which indicates that it will not float on or easily

separate from the water in the USTs and tunnels.

The sludge will also be removed from the USTs and tunnels and containerized. The structures will
then be cleaned by scraping, gritblasting, hydroblasting, or steam cleaning. All by-products of the
cleaning process will require proper handling according to local, Commonwealth, and Federal

regulations.

3.2.2 Logistical Considerations

Mangroves: There are protected mangroves along the shorelines of Ensenada Honda and Puerca
Bay. Disturbance to the mangroves must be minimized and any disruption or disturbance of the

mangroves would require Army Corps of Engineers approval.

Roadways: The cooling water intake tunnel runs under the landfill access road and the paved road
off Forrestal Drive. The landfill access road is used regularly by station refuse haulers. This road
also leads to the Forrestal STP. Access to the landfill and the STP must be maintained at all times.
The paved road off of Forrestal Drive leads to other facilities on the station and to area beaches and

also must remain open.

Utilities: The excavation of the tunnels will require locating and working around the existing

utilities which include overhead electric, water, sewage, and phone.

Waste Disposal: There is no RCRA or TSCA disposal facility on the island. Should any wastes
resulting from this Interim Corrective Measure require RCRA or TSCA disposal, they will have to
be processed and shipped to a permitted facility in the continental United States.
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3.2.3 Waste Disposal Requirements

EPA disposal criteria have been compared to the analytical results from the most recent field
investigation. Therefore, the recommended treatment methods for the liquid and sludge are as

folléws:

Liquid: Process liquid removed from the USTs and tunnels through a water treatment system capable
of treating the Bunker C fuel, PCBs, metals, and other detected contaminants. Transport the treated
liquid via tanker truck to the Forrestal STP. After discussions with the NSRR Water Pollution
Branch, it is anticipated that the STP will be able to accept the treated water because a temporary

variance to their existing NPDES permit will be submitted and approved prior to any discharge.

Sludge: Characterization testing will be performed when sludge is removed. The sludge could be
sent to an approved and permitted petroleum recycling facility on-island if it meets the facility's
requirements. Otherwise, the containerized sludge will be disposed of in an approved facility

(presumably off-island). The sludge will not be disposed of in the station's landfill.

Waste Concrete: Concrete, if removed from the excavated tunnels, should be washed using the same
procedures as the in situ USTs and tunnels. Once clean, the concrete should be disposed of in a

facility approved to receive construction debris, such as a concrete mixing facility.
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4.0 REMEDIAL ACTION WORK BREAKDOWN STRUCTURE

The folllowing sections of this Basis of Design present the elements of the remedial action by
Hazardous, Toxic, and Radiological Waste (HTRW) account numbers as defined in the Remedial
Action Contracts Delivery Order Requirements Package Guide, NEESA 20.2-062, June 1992. A
proposed construction schedule for the project is provided in Appendix A, and a construction cost

estimate is provided under a separate cover.

33.01 Mobilization and Preparatory Work

Mobilization involves the acquisition, delivery, and setup of equipment, material, and personnel to

the work site necessary to accomplish the remedial action.

In addition, during the mobilization period, the Contractor shall prepare all necessary pre-
construction submittals, as described in Section 01010, "General Paragraphs”, of the contract
specifications. These specifications allow the Contractor up to sixty (60) days to prepare and submit

the necessary pre-construction submittals. Several of the submittals are as follows:

Work Plan
Erosion Control Plan
Environmental Protection Plan

Site Health and Safety Plan

Sampling and Analysis Plan

The Contractor will provide temporary facilities, including an equipment staging/decontamination
area, a supply storage area, stockpile areas, a treatment facility, and temporary utilities, as necessary
to complete the work.

33.01.01.05 Permits

The Contractor will be required to coordinate and obtain any necessary construction permits (such

as temporary utility and excavation permits) and clearances prior to the start of construction. The



Contractor will also be responsible for coordinating all required inspections by the station's Public

Works Department.

33.02 Monitoring, Sampling. Testing, and Analysis

The Contractor will be required to submit to LANTDIV for approval a Sampling and Analysis Plan
(SAP) describing the proposed sampling, analytical, and quality control procedures for the chemical
data collected during the performance of work (see Section 01010, "General Paragraphs" of the
contract specifications). The SAP will ensure that all analytical data generated are scientifically
accurate and legally defensible. The SAP will describe the quantity, frequency, and location of

samples to be collected and analyses to be performed.

The type and quantity of air testing will be based on the requirements set forth in the specifications
(and the Contractor's Health and Safety Plan [HASP] and Air Monitoring Plan) and as required
during the project. All required testing, documentation, and submittal of test results will be the

responsibility of the Contractor.
33.02.03 Air Monitoring and Sampling

The Contractor shall develop and implement an Air Monitoring Plan to characterize site air and air
within confined work spaces with regard to personnel safety and off-site (perimeter of the active
work areas) migration of contaminants as a result of site activities. The Contractor shall perform
real-time monitoring for organic vapors with a photoionization detector (PID) or flameionization
detector (FID) type volatile organic detector and for explosive atmospheres with an explosimeter.
Action levels shall be identified in the Contractor's HASP and Air Monitoring Plan subject to the
approval of the Navy Technical Representative (NTR).

High-volume air sampling shall be used to quantify any release of toxic particulates with remedial
work at the project site in accordance with Occupational Safety and Health Administration (OSHA)

requirements for worker health and safety.
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33.02.05 Water Sampling

The Contractor shall collect water samples from the on-site treatment system to monitor the

performance of the treatment process. These samples will determine if the discharge requirements

~ are being met and if the equipment performance requirements are being met. One influent sample

~ shall be collected from the treatment system at startup, and every 10 hours of system operation

thereafter.

The effluent from the on-site water treatment plant will be sampled on a daily basis. The effluent
from the plant will be stored in temporary tanks. A composite sample will be collected from the
tanks each day for characterization. The treated water will be stored in the tanks until analytical

verification of treatment is received.
33.02.06 Sludge Sampling

The Contractor shall collect sludge samples for chemical analysis from sludge that is removed from
the tanks and tunnels during cleaning procedures and any solids generated by the water treatment
system. The samples will be analyzed for full toxicity characteristics leaching procedure (TCLP)
and RCRA characteristics. One composite sample will be collected from each container of sludge

that is generated. The results of these analyses will determine the disposal method.
33.02.09 Testing and Analysis

The walls of the USTs and tunnels will be tested to certify that they are clean. Confirmatory
sampling will be conducted using concrete chip samples as described in the technical specifications.
The chip samples will be analyzed for TPH using EPA SW-846 Method 418.1 and PCBs using EPA
SW-846 Method 8080. The analyses results for the concrete chip samples will be compared to the
remediation levels established for TPH and PCBs - 100 ppm and 50 ppm, respectively.

The Contractor shall perform laboratory testing of water and sludge samples collected during
remediation activities. The Contractor shall adhere to EPA chain-of-custody procedures during the
collection, transport, and analysis of all samples. Laboratory analyses of all samples shall conform

with accepted Quality Assurance (QA) requirements.
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For cost estimating purposes, it is assumed that water samples will be analyzed for the following

parameters:

*Note:

Volatile Organic Compounds (VOCs) - EPA SW-846 Method 8240
Semivolatile Organic Compounds (SVOCs) - EPA SW-846 Method 8270
Total Petroleum Hydrocarbons (TPHs) - EPA SW-846 Method 418.1
Pesticides/PCBs - EPA SW-846 Method 8080

Metals - EPA SW-846 Methods 6010

Total Organic Halogens (TOX) - EPA SW-846 Method 9020

Oil & Grease - EPA SW-846 Method 9070

Should lower detection limits be required, EPA SW-846 Method 7000 should be

used.

In addition, it is assumed that influent and effluent treatment plant water will be analyzed for Total
Suspended Solids (TSS), Biochemical Oxygen Demand (BOD), and Chemical Oxygen Demand

(COD).

For cost estimating purposes, it is assumed that sludge samples will be analyzed for the following

parameters:

TCLP Volatile Organic Compounds (VOCs) - EPA SW-846 Method 8240

TCLP Semivolatile Organic Compounds (SVOCs) - EPA SW-846 Method 8270
TCLP Pesticides/PCBs - EPA SW-846 Method 8080

TCLP Metals - EPA SW-846 Methods 6010

RCRA Characteristics: Ignitability Method SW-1010, Corrosivity (Method
SW-9045), Reactivity (Method SW-9010/9030), Toxicity (Method 6010)

TOX - EPA SW-846 Method 9020

33.03 Site Work

Site work includes, but is not limited to: 1) constructing temporary facilities such as the equipment

staging/decontamination area, supply storage area, stockpile areas, and treatment facility; 2) clearing
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and excavating soil above the tunnels; 3) sealing the cooling water tunnels with concrete;
4) delivering and installing the on-site treatment system; 5) pumping liquid and sludge from the
USTs and tunnels; 6) cleaning the USTs and tunnels; 7) backfilling the USTs with an inert
lightweight material; 8) sealing UST and tunnel manholes with concrete; 9) backfilling excavation
areas; 10) manifesting and shipping sludge off-site; 11) installing a water-tight cover on the pump

pit; 12) reconstructing the walkway over the cooling water intake tunnel; and 13) restoring the site.

In addition, the Contractor shall be required to install safety and erosion control (silt) fencing in
accordance with an approved Erosion Control Plan. The Contractor may dispose of cleared

vegetation by chipping and spreading.
33.05 Surface Water Collection and Control

The Contractor shall be required to provide devices or facilities as necessary to prevent surface water
from contacting contaminated materials (e.g., contaminated equipment, etc.) during construction
activities, and from flowing off-site. The Contractor shall be required to keep all excavated areas
dewatered during construction and to collect, sample, analyze, and dispose of any water accumulated

in the excavation and staging areas.

33.07 Air Pollution/Gas Collection and Control

The treatment plant may generate some VOC and SVOC emissions to the atmosphere. As a result,
a temporary air emissions permit from the Puerto Rico Environmental Quality Board (EQB) will be

required. This permit must be in place prior to operating the treatment system.

The excavation and backfilling activities will most likely generate some dust emissions. Soil, haul
roads, and other areas disturbed by operations shall be treated with dust suppressants, such as
potable water, to minimize emissions. Because the total area of surface disturbance is less than 900
square meters, a dust control permit is not required. Treated wastewater cannot be used for dust

control.
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33.08 Solids Collection and Containment

Soil excavation shall be performed with appropriate earth moving equipment, such as excavators,
bulldozers, and front-end loaders. It is estimated that approximately 1,000 cubic yards of soil will
be excavated at the site. Excavated soils will be temporarily stored adjacent to the excavation then

reused as backfill for the excavated areas.
33.09 Liquids/Sediment/Sludges Collection and Containment

The Contractor shall provide a decontamination pad at the site to collect liquids from the
decontamination of personnel, earth-moving equipment, transportation trucks, and sampling

equipment. The decontamination fluids will be treated at the on-site treatment facility.

Liquids within the tanks and tunnels shall be pumped to the on-site treatment facility. After
treatment, the liquids shall be transported by a tanker truck to the Forrestal STP. The Contractor
must coordinate with the Environmental Engineering Division of the Public Works Department for

the discharge of treated water into the Forrestal STP.

Sludges shall be removed from the tanks and tunnels by pumping, washing, and/or manual removal.
Sludge generated by the on-site treatment plant shall also be collected and removed. Segments of
sludge shall be removed and containerized individually to avoid mixing sludge from remote sections

of the tunnels. Sludges will be containerized in drums or an approved containing device.
Lightweight Flowable Fill Material for Tanks

The tank fill shall be inert, low density material that can be poured into the underground storage
tanks. The fill material shall have a low density so that future tank entry or removal will be possible.
When set, the fill material shall be insoluble; it shall not bleed when immersed in water. An
example of a suitable material is low density cellular concrete which is a mixture of cement, water

slurry, and a high stability foam (see appendix B). The material shall not be fly ash based.
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33.10 Drums, Tanks. and Miscellaneous Demolition and Disposal

No drums or tanks will be demolished. Top portions of the cooling water intake and outflow tunnels
will be demolished to provide access to the tunnels. The concrete will be washed and sent to a
facility permitted to accept construction debris, such as the off-station concrete mixer facility.
Personal protective equipment (PPE) shall be disposed in accordance with EPA Guidance (EPA
Publication 9345.3-03FS).

33.13 Physical Treatment

All wastewater, including the water removed from the USTs tunnels, and decontamination fluids,
will be sent to the temporary on-site treatment facility. The facility will be staged on the existing
concrete pad around Building 38. The treatment units will remove suspended fuel particles, PCBs,
and metals. The effluent from the treatment facility will be required to meet the NPDES

requirements for the Forrestal STP.

33.19 Disposal (Commercial)

Treated water from the treatment system shall be pumped to a tanker truck then transported to the
Forrestal STP. Baker and LANTDIV will jointly prepare the NPDES permit and submit it to the
EPA through the station.

Sludge removed during the cleaning of tanks and tunnels, and sludge generated at the on-site
treatment facility, shall be containerized and sampled. If sludge samples meet any local permitted
facility's requirements, the containerized sludge will be sent to the petroleum recycling facility. If
sludge samples do not meet the recycling facility's requirements, the sludge will be disposed in an

approved facility off-island. The sludge shall not be disposed in the station landfill.

Fluids generated during the construction activities shall be sent through the on-site treatment system
then transported to the Forrestal STP after treatment. The Contractor shall coordinate with the
Environmental Engineering Division of the Public Works Department for the modifications to the

NPDES permit that are required.
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Any rubble, including concrete, excavated during construction activities will be cleaned then
disposed at a facility approved to accept construction debris such as the off-site concrete mixer

facility.

Miscellaneous non-contaminated waste (e.g., refuse and spent PPE) shall be loaded onto trucks or
roll-off containers and transported to a permitted solid waste landfill or other appropriate facility

subject to LANTDIV and station acceptance.

The Contractor will supply the station with copies of all manifest and records regarding the disposal

activities at the completion of the project.
33.20 Site Restoration

The excavated areas shall be backfilled with the excavated soil regraded to the original contours.
Fill materials will be placed and compacted in accordance with the contract specifications. All

disturbed areas shall be regraded or reseeded to match original site conditions.

33.21 Demobilization

All temporary facilities, equipment, and supplies acquired for this contract shall be decontaminated

and removed from the site upon completion of the remedial action.

Post-construction submittals shall include: 1) a punch list showing correction of all listed items; 2) a
letter from the Contractor certifying completion of all contracted work in accordance with the
contract conditions, applicable regulations, and standards of practice; 3) a completed project current
condition with an as-built survey for the entire site; 4) submittals, in one collated document, of all
quality control daily reports, samples, results of the analysis of samples, corrective actions (if
required, taken to correct deviations from the plans and specifications that were pre-approved by
LANTDIV), and results of corrective actions; and, 5) submittal, in one collated document, of all
quality assurance sample results, and corrective actions (if required, taken to correct unacceptable

deviations from required quality standards).




The Contractor shall submit to LANTDIV a detailed report summarizing the remedial action, lessons

learned, and recommendations for inclusion in future similar contracts.
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TABLE 2-1

SURFACE WATER SAMPLE RESULTS
SAMPLED BY VERSAR, 1991

SITE 16 - NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

VERSAR PCB Concentration, pg/m?
WATER
SAMPLE NO. 1016Q 1221Q 1232Q 1242Q 1248Q 1254Q 1260Q
RR165W01 05 U 05 U 05 U 05 U 05 U 05 U
RR16SW02 05 U 05 U 05 U 05 U 05 U 1 U
RR16SWO2D 05 U 05 U 05 U 05 U 05 U 1 U
RR17SW03 05 U 0.5 U los u 05 U 05 U 05 U
RR16TW01 5 U 5 U s U 5 U 5 U 10 U
NOTES:

U= IH\IDETECTED; NUMERICAL VALUE IS ONE-HALF THE DETECTION LIMIT

' SURFACE WATER AND OIL SAMPLE RESULTS

SAMPLED BY NSRR, MAY 1994

SITE 16 - NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

1 2
SAMPLE NO. Oil from Cooling Tunnel (ppm) | Water from Cooling Tunnel (ppm)
PCB 86 <0.002

ANALYSES CONDUCTED BY: CARIBTEC LABORATORIES, INC.
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TABLE 2-2
PESTICIDES/PCB COMPOUNDS DETECTED IN THE SEDIMENT AND SOIL
SAMPLED BY BAKER, NOVEMBER 1992
SITE 16 - NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
Sediment Surface Water
Sample ID 16SED 183 | 16SED 184 | 16SED 186 16SW183 1 16SWItd | 165W 86 16SW 187 165W 188 16 SW 191DUP 16SW 192
Units ne/kg ug/g ug/kg gL nL pgL ugL (49 /L ugL
BHC, aiphe- 28U 2% U 24U 00062 U} | 00062 UJ 0.0069 U 0065 U 0.0062 U1 0.0062 U 0.0066 U
BHC, bets- 28 U % U MU 00062 UJ | 0.0062 UJ 0.0069 U 0.065 U 0.0062 UJ 0.0062 U 0.0066 U
BHC, delta- 280U 2% U 24U AU AU 00062 U3 | 0.0062 UJ 0.0069 U 0.065 U 0.0062 U} 0.0062 U 0.0066 U
BHC, gamma- 2w 26 U 4 U 21U 49 U 00062 Us | 00062 U} 0.0069 U 0.065 U 0.0062 U) 0.0062 U 00066 U
Heptachlor 28 U) 2 W 24U 21U 9 U 00062 U} | 0.0062 U} 0.0069 U 0065 U 0.0062 U3 0.0062 U 0.0066 U
Aldrin 28 Us % U Uy 21 U 49 Us 49 U 00062 U1 | 0.0062 U2 0.0069 U 0065 U 0.0062 UJ 0.0062 U 0.0066 U
Heptachlor epoxide U 26 Ul u 00062 Us | 00062 Us 0.006% U 0.065 U 0.0062 U) 0.0062 U 0.0066 U
Endosulfen 28 U 2% U 00062 U3 | 0.0062 US 0.0069 U 0,063 U 00062 US 0.0062 U 0.0066 U
Dicldrin 55 U 50w 0012 UJ | o012 W 0014 U 013 U o012 Uy 0012 U oot3 U
DDE, 44- ss Ul 50 U u ‘ 0012 UJ | o012 U 0014 U 013 U 0012 US 0012 U 0013 U
Endsin ss u 0 U a7 u o U 96 U 96 U 6012 U1 { o012 Us 0014 U 013 U 0012 W 0012 U 0013 U
Endosulfan I 55 U 0 U ay 40 U 96 U 96 U 0012 : 0014 U 013 U 0012 V) 0012’ U 0013 U
DDD, 4,4- ss u 0 U a7 U 0 U 96 U 96 U 0012 Us 0012 U 0014 U 013 U 0012 U 0012 U 0013 U
Endosulfan sulfste sS U L] U 0 U 96 U 96 U 0012 U 0012 UJ 0014 U 013 U 0012 UJ 0012 U 0013 U
DDT, 44- LX) 50U a7 v o u 96 U 96 U 0012 U 0012 W 0014 U 013 U 0012 Ul 0012 U o