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GM Groundwater Monitoring 
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HHRA Human health risk assessment 

HI Hazard Index 
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HSWA Hazardous and Solid Waste Amendment 
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IAS Initial Assessment Study 
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IR Installation Restoration 
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LTM Long-Term Management 

MCL Maximum Concentration Limit 
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NACIP Naval Assessment and Control of Installation Pollutants 
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NESO Naval Environmental Support Office 
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OSWER Office of Solid Waste and Emergency Response 

OU Operable Unit 

OVA Organic vapor analyzer 

PA Preliminary Assessment 

PAH Polynuclear aromatic hydrocarbon 

PCB Polychlorinated biphenyl 
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QA Quality Assurance 

QC Quality Control 

RA Remedial Action 
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RAO Remedial Action Objective 

RC Response Complete 
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TCL Target Compound List 
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TPH Total petroleum hydrocarbons 
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1.0  INTRODUCTION 

This Site Management Plan (SMP) for the Naval Submarine Base - New London (NSB-NLON), Groton, 

Connecticut was prepared for the United States Department of the Navy (Navy) by Tetra Tech NUS, Inc. 

(TtNUS) under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract, Contract 

Number N62467-94-D-0888, Contract Task Order (CTO) 0841.  The SMP serves as a management tool 

for planning, reviewing, and setting priorities for environmental investigative and remedial response 

activities to be conducted at NSB-NLON within the Navy's Installation Restoration (IR) Program.  

Ultimately, the SMP serves as the schedule for implementation of the IR Program at NSB-NLON.  The 

SMP is updated regularly to revise priorities and schedules of activities as additional information 

(including funding availability) becomes available.   

 

This version of the SMP presents the rationale for the sequence of future investigation and remediation 

activities and the estimated schedule for completion of these activities, with detailed schedules presented 

through Fiscal Year 2009.  The use of an SMP allows for adjustment of scheduled activities for reasons 

such as federal budgetary constraints, changes in scope of investigation/remediation activities, or other 

unanticipated events.  A Federal Facility Agreement (FFA) has been developed for NSB-NLON [United 

States Environmental Protection Agency (EPA), 1995].  The FFA establishes the roles and 

responsibilities of the Navy, EPA, and State of Connecticut Department of Environmental Protection 

(CTDEP) and serves as an Interagency Agreement (IAG) for the completion of all necessary investigation 

and remedial actions at NSB-NLON.   

 

1.1 NSB-NLON BACKGROUND 

As detailed in the FFA, NSB-NLON includes approximately 687 acres of real property located on the 

eastern bank of the Thames River in the Towns of Groton and Ledyard, Connecticut approximately 6 

miles north of Long Island Sound as depicted on Figure 8-1.  In addition, NSB-NLON includes the 

Nautilus Memorial and Navy family housing plans commonly known as Polaris Park, Nautilus Park, 

Trident Park, Conning Towers, and Dolphin Gardens.  These housing plans cover approximately 

534 additional acres in said towns. 

 

1.1.1 Base Description 

NSB-NLON is bounded on the east by Connecticut Route 12, on the south by Crystal Lake Road, and on 

the west by the Thames River.  The northern border is a low ridge that trends approximately east-

southeast from the Thames River to Baldwin Hill. 
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NSB-NLON currently provides a base command for submarine activities in the Atlantic Ocean.  It also 

provides housing for Navy personnel and their families, support submarine training facilities, military 

offices, medical facilities, and facilities for submarine maintenance, repair, and overhaul. 

 

Currently, NSB-NLON consists of over 300 buildings on 687 acres of land.  The density of buildings is 

high a long the central bedrock high, in the southern valley, and along the Thames River.  In the northern 

valley are streams, a wetland, and a golf course.  The northern bedrock high is not heavily developed 

except along the southern face at the Area A Weapons Center and Torpedo Shops.  The areas on top of 

northern ridges are wooded and undeveloped.   

 

Land use adjacent to the base is residential and commercial.  Residential development along Military 

Highway, Sleepy Hollow, Long Cove Road, and Pinelock Drive borders the site to the north and extends 

northward into the Gales Ferry section of Ledyard.  Property along Route 12 east of the base consists of 

widely spaced private homes and open, wooded land.  Development is mixed commercial and residential 

farther south on Route 12.  This area includes a church, automobile sales and repair facilities, 

convenience stores, restaurants, and a gas station.  Private residences, an automobile service station, 

and a former dry cleaner are located along the southern side of Crystal Lake Road.  Housing for Navy 

personnel exists farther south of Crystal Lake Road.   

 

1.1.2 Base History 

In 1867, the State of Connecticut donated a 112-acre parcel of land on the eastern bank of the Thames 

River to the Navy.  The Navy did not use the property until 1868 when it officially designated the property 

a Navy Yard.  The site was then used to moor small craft and obsolete warships, and served as a coaling 

station for the Atlantic fleet.  The Department of the Navy designated the site a Submarine Base in 1916.  

During World War I, facilities at the base were expanded extensively; 6 piers and 81 buildings were 

added.  In 1917, a submarine school was established, and in 1918 the Submarine Medical Center was 

founded.  

 

NSB-NLON underwent another period of growth during World War II.  Between 1935 and 1945, the Navy 

built in excess of 180 buildings and acquired adjacent land to expand NSB-NLON from 112 to 497 acres.  

The growth of NSB-NLON continued after World War II.  A Medical Research Laboratory was established 

at the base in 1946. 

 

In 1968, the status of the Submarine School was changed from an activity to a command and became the 

largest tenant on the base.  The Naval Submarine Support Facility was established in 1974, and the 

Naval Undersea Medical Institute was established the following year. 
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1.1.3 Environmental History 

The Navy initiated the Naval Assessment and Control of Installation Pollutants (NACIP) Program on 

September 11, 1980 to identify and control environmental contaminants from past use and disposal of 

hazardous substances.  Subsequently, the Initial Assessment Study (IAS), [Envirodyne Engineers, Inc. 

(Envirodyne), 1983], completed in March 1983, identified several potential disposal areas.  The results of 

the IAS lead to the inclusion of NSB-NLON on the Federal Agency Hazardous Waste Compliance Docket 

on February 12, 1988, the formation of a Technical Review Committee, EPA's proposal for inclusion of 

NSB-NLON on the National Priorities List (NPL) on October 25, 1989, and finally, the placement of NSB-

NLON on the NPL on August 30, 1990. 

 

Previous investigations and enforcement histories for NSB-NLON are summarized as follows: 

 

• Final IAS (Envirodyne, 1983).  The purpose of the IAS was to identify and evaluate past waste 

disposal practices at NSB-NLON and to assess the potential for environmental impacts. 

 

• IR Program, 1986.  In response to the growing awareness of the potential effects of hazardous 

materials on human health and the environment, the United States Department of Defense (DOD) 

developed the IR Program to investigate and clean up potential problem areas created by past events 

at federal facilities.  The IRP was the catalyst for environmental investigations at the NSB-NLON. 

 

• Verification Study, [Wehran Engineering, Inc. (Wehran), 1988].  The purpose of the Verification Study 

was to determine whether toxic and hazardous materials identified in the IAS were present on site 

and to recommend whether additional study was warranted. 

 

• Placement of NSB-NLON on the NPL by the EPA, 1990. 

 

• Phase I Remedial Investigation (RI) NSB-NLON [Atlantic Environmental Services, Inc. (Atlantic), 

1992].  In May 1990, Atlantic initiated an IR study of NSB-NLON for the Navy.  The scope of work for 

this IR study included a Phase I Remedial Investigation (RI) of the following 11 sites located at NSB-

NLON: 

 

Site 1 - Construction Battalion Unit (CBU) Drum Storage Area 

Site 2 - Area A (Area Landfill, Area A Wetland, and Area A Downstream Watercourses) 

Site 3 - Over Bank Disposal Area (OBDA) 

Site 4 - Rubble Fill at Bunker A-86 

Site 6 - Defense Reutilization and Marketing Office (DRMO) 

Site 7 - Torpedo Shops  
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Site 8 - Goss Cove Landfill 

Site 13 - Lower Subase 

Site 14 - Over Bank Disposal Area Northeast (OBDANE) 

Site 15 - Spent Acid Storage and Disposal Area (SASDA) 

Site 18 - Former Gasoline Station 

 

 The sites were initially identified and assigned site numbers in the IAS (Envirodyne, 1983).   

 

 Elements of this RI report included a review of the physical characteristics of each study area, a 

characterization of the nature and extent of contamination within each study area, a characterization 

of contaminant fate and transport within each study area, and human health and ecological risk 

assessments of contaminants contained within each of the 11 sites. 

 

• Supplement to IAS (SIAS) (Draft Final) [Naval Facilities Engineering Service Center (NFESC), 1995].  

The IAS, prepared for the Naval Energy and Environmental Support Activity (NEESA) by Envirodyne, 

investigated potential hazardous substance release sites at NSB-NLON (Envirodyne, 1983).  An SIAS 

was prepared in April 1995 by the NFESC following completion of the Phase I and Phase II RIs and a 

Verification Study (NFESC, 1995).  The purpose of the SIAS was to update the IAS for the period 

between 1983 and 1995.  The scope of the SIAS included identification of all hazardous waste 

storage areas and all releases of hazardous substances within NSB-NLON. 

 

The field team for the SIAS used on-base record searches, site visits, and employee interviews to 

develop information for the report.  The following sites were included in the evaluation: 

 

DRMO, Building 355 

Building 450, OTTO Fuel Wastewater Tank 

Building 450, Drum Storage Area 

Pesticide Use: Golf Course 

Pesticide Use: Public Works 

Transformer at Building 157, Vault 31 

Paint Residue from Repainting Potable Water Tank 99 

Paint Residue from Repainting Potable Water Tank 326 

Paint Residue from Repainting Potable Water Tank 444 

Paint Residue from Repainting Potable Water Tank 452 

Paint Residue from Repainting Potable Water Tank 480 

DRMO Scrap Metal Storage Area 

Hazardous Waste Accumulation Areas 
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• FFA for NSB-NLON (EPA, 1995).  The Navy entered into an FFA with EPA and the CTDEP regarding 

the cleanup of environmental contamination at NSB-NLON.  The document was signed by all three 

parties and became effective on January 11, 1995.  The FFA established the roles and 

responsibilities of each agency, set deadlines for the investigation and cleanup of hazardous waste 

sites, and established a mechanism for the resolution of disputes among the agencies. 

 

• Phase II Remedial Investigation [B&R Environmental (B&RE), 1997b].  A Phase II RI of 13 sites at 

NSB-NLON was completed by B&RE for the Navy.  The sites included in the RI were 10 of the 11 

sites investigated during the Phase I RI, the Thames River, and the Area A Weapons Center (Site 

20).  Site 18, the Former Gasoline Station, was not investigated in the Phase II RI, but it was 

generally discussed for informational purposes.  According to the Navy, the designation for Site 18 

was changed to refer to the Solvent Storage Area (Building 33), as presented in the Phase II RI 

Report (B&RE, 1997b), and not to the Former Gasoline Station, as presented in the Phase I RI 

Report (Atlantic, 1992). 

 

The Phase II RI was conducted to further develop the elements of the Phase I RI, including the 

physical characteristics, nature and extent of contamination, contaminant fate and transport, and risk 

assessments (human health and ecological) for each of the sites.  Remedial action objectives were 

identified for each of the sites in the Phase II RI Report.  These objectives were used to support No 

Further Action (NFA), further characterization, or Feasibility Study (FS) recommendations for sites. 

 

• Lower Subase RI (TtNUS, 1999c).  The Lower Subase RI was completed by TtNUS for the Navy on 

seven distinct zones of the Lower Subase at NSB-NLON.  Each zone included various IR Program 

sites.  The zones and sites included in the investigation are as follows:   

 

- Zone 1: Site 10 - Fuel Storage Tanks and Tank 54-H; Site 11 - Power Plant Oil Tanks; Building 

89 UST; and the Fuel Pipeline and Steam and Condensate Lines 

 

- Zone 2: Fuel Pipeline and Steam and Condensate Lines  

 

- Zone 3: Site 17 - Hazardous Materials/Solvent Storage Area (Building 31) and the Fuel Pipeline 

and Steam and Condensate Lines  

 

- Zone 4: Site 13 - Building 79 Waste Oil Pit; Site 19 - Solvent Storage Area (Building 316); the 

Quay Wall Study Area; and the Fuel Pipeline and Steam and Condensate Lines 
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- Zone 5: Site 22 - Pier 33, Building 175 (Battery Acid Aboveground Storage Tanks), and adjacent 

property 

 

- Zone 6: Site 24 - Central Paint Accumulation Area (Building 174) 

 

- Zone 7: Site 21 - Berth 16; Site 25 - Classified Materials Incinerator; Transformers at Building 

157, Vault 31.   

 

The objectives of the investigation, performed in October and November 1997, were to characterize 

the subsurface conditions at the Lower Subase, to further characterize the quality of the sediment in 

the Thames River adjacent to the Lower Subase, and to provide data pertinent to identifying site-

specific remedial alternatives.   

 

The data collected during this RI, in conjunction with data collected from previous investigations, were 

used to identify sources of soil and groundwater contamination, define major contaminant migration 

pathways, define the nature and extent of contamination within the groundwater and soils at seven 

zones of investigation within the Lower Subase, define the nature and extent of contamination in the 

sediments of the adjacent Thames River, provide supplemental data to develop a revised human 

health risk assessment, provide supplemental data to develop a revised ecological risk assessment 

for the Thames River, and provide sufficient information to identify proper recommendations for future 

action at each zone under the IR Program. 

  

• Basewide Groundwater Operable Unit RI (BGOURI) (TtNUS, 2002a).  The BGOURI was conducted 

by TtNUS for the Navy.  Ten IR Program sites (i.e., Sites 2, 3, 7, 8, 14, 15, 16, 18, 20, and 23) were 

included in the BGOURI, and the fieldwork for the BGOURI was conducted from June to August 

2000.  The objectives of the investigation were to further characterize the nature and extent of 

contamination and hydrogeologic conditions within the groundwater aquifers at each site, further 

characterize the nature and extent of contamination within the soil at Site 7, perform preliminary 

investigations at two sites (i.e., Sites 16 and 18), determine background groundwater conditions, 

determine human health risks associated with each site, identify and evaluate the factors affecting 

organic and inorganic contaminant migration, and provide data pertinent to identifying potential site-

specific remedial alternatives (e.g., natural attenuation). 

 

The following recommendations were made in the BGOURI Report:  
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- NFA is required for Sites 7 (soil), 16, and 18.   

- An FS should be completed for the groundwater at Sites 3, 7, 14, 15, and 20. 

- The existing groundwater monitoring programs for Sites 2, 8, and 23 should continue until 

sufficient data are collected to characterize the sites. 

 

• BGOURI Update / FS (TtNUS 2004). A data gap investigation (DGI) was conducted by TtNUS for the 

Navy in October 2002 at Sites 3, 15, and 20 prior to proceeding with FSs for these and other sites.  

One objective of the DGI was to collect additional data to address unresolved nature and extent of 

contamination issues identified in the BGOURI.  Another objective was to characterize Site 3 - New 

Source Area (NSA), a new site identified during the remediation of contaminated sediment in Stream 

5 of the Area A Downstream Watercourses. 

  

The results of the DGI, reported in the BGOURI Update/FS Report (TtNUS, 2004), indicated that 

there was no need to modify the existing RODs that are in place for the soil at Sites 15 and 20.  In 

addition, the report recommended NFA for the groundwater at Sites 14, 15, and 20, preparation of 

FSs for the soil at Site 3 - NSA and Site 7, and preparation of an FS for the groundwater associated 

with Sites 3 and 7.     

 

In addition to these investigation documents, numerous other documents have been generated for the IR 

Program.  Because of the large number of documents, they are not discussed in detail in this section.  

The appropriate references to these additional documents are provided in Sections 2.0 and 7.0. 

 

1.2 SMP SITES 

Although various site designation numbers have been used in the past, an updated site designation list 

has been established for NSB-NLON.  These designations were originally defined during the Phase II RI 

and have been used during subsequent activities including this SMP.  The site number does not imply 

that the site is an Area of Concern (AOC).  The following sites are addressed in this SMP: 

 

Site 1 - CBU Drum Storage Area 

Site 2 - Area A Landfill and Area A Wetland 

Site 3 - Area A Downstream Water Courses/OBDA Pond and OBDA  

Site 4 - Rubble Fill Area at Bunker A-86 

Site 6 - DRMO 

Site 7 - Torpedo Shops  

Site 8 - Goss Cove Landfill  

Site 9 - Oily Wastewater Tank (OT-5) 

Site 10 - Lower Subase - Fuel Storage Tanks and Tank 54-H  
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Site 11 - Lower Subase - Power Plant Oil Tanks  

Site 13 - Lower Subase - Building 79 Waste Oil Pit 

Site 14 - OBDANE 

Site 15 - SASDA 

Site 16 - Hospital Incinerators  

Site 17 - Lower Subase - Hazardous Materials/Solvent Storage Area (Building 31) 

Site 18 - Solvent Storage Area (Building 33) 

Site 19 - Lower Subase - Solvent Storage Area (Building 316) 

Site 20 - Area A Weapons Center  

Site 21 - Lower Subase - Berth 16  

Site 22 - Lower Subase - Pier 33 

Site 23 - Fuel Farm  

Site 24 - Lower Subase - Central Paint Accumulation Area (Building 174) 

Site 25 - Lower Subase - Classified Materials Incinerator  

 

Site 5 (Hazardous Waste Storage Facility at Bunker A-85) is not addressed in this SMP because activities 

at the site were conducted under the Resource Conservation and Recovery Act (RCRA) Part A Permit for 

NSB-NLON.  Site 12 (Building 428 Gas Tanks) is also not addressed in this SMP because it is not a 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) site and was 

evaluated under the CTDEP's RCRA Underground Storage Tank (UST) Program.   

 

The soil and groundwater at Site 23 (Fuel Farm) are addressed in Section 2.0 of this SMP.  However, the 

soil was investigated and remediated under CTDEP’s RCRA UST Program and is not discussed in the 

subsequent sections of this SMP.  The groundwater at Site 23 was investigated under CERCLA as part of 

the BGOURI and is therefore included in the remaining sections of this SMP.  The groundwater at Site 9, 

which is located within Site 23, is being collectively investigated with the Site 23 groundwater.  

 

Operable units (OUs) have also been defined for the media at the IR Program sites.  The medium-specific 

OUs that have been defined are provided in Table 1-1. 

 

Because of the investigations and remedial actions completed at NSB-NLON under the IR Program, the 

sites are in various phases of the Site Closeout process [e.g., NFA, Remedy in Place (RIP), or Response 

Complete (RC)].  Further explanation of the RIP and RC categories is provided in Section 4.1.  The Site 

Closeout phase for each IR Program site is provided in Table 1-1. 
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1.3 REPORT ORGANIZATION 

The SMP is organized as follows:   

 

• Section 1.0 consists of this introduction. 

• Section 2.0 describes the history and status of each site at NSB-NLON. 

• Section 3.0 provides a description of the CERCLA remedial process. 

• Section 4.0 provides a description of the ranking procedure and a summary of ranking results. 

• Section 5.0 presents the sequence of activities and target dates for primary and secondary 

documents along with a discussion of their development. 

• Section 6.0 provides the names and responsibilities of cleanup team members. 

• Section 7.0 provides the most recent Administrative Record Index for NSB-NLON. 

• Section 8.0 provides site maps and figures.   

 

• References for in-text citations are provided in the reference section following Section 8.0. 

 

The Appendices are as follows:   

 

• Appendix A presents the Summary and Detailed Schedules. 

 

• Appendix B presents the Administrative Record Index. 

 

• Appendix C presents responses to EPA’s comments on the draft 2004 SMP (to be provided in the 

final SMP). 

 

• Appendix D presents responses to CTDEP’s comments on the draft 2004 SMP (to be provided in the 

final SMP). 

 



TABLE 1-1 
 

SITE CLOSEOUT STATUS OF IR PROGRAM SITES 
2004 SITE MANAGEMENT PLAN 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

 
Site/Zone Medium Operable 

Unit 
Site Closeout Phase 

Site 1 – CBU Drum Storage Area Soil OU1 RC, NFA 
Soil OU1 RIP, LTM 
Groundwater OU9 RI, GM 

Site 2 – Area A Landfill and Wetland 

Sediment OU12 RI/FS 
Soil and Sediment OU3 RC 
NSA Soil OU3 FS, ROD 

Site 3 – Area A Downstream 
Watercourses and OBDA 

Groundwater OU9 FS, ROD 
Site 4 – Rubble Fill at Bunker A-86 Soil OU10 RC, NFA 

Soil  OU2 RIP, LTM Site 6 – DRMO 
Groundwater OU2 RIP, LTM 
Soil OU8 RI/FS, ROD Site 7 – Torpedo Shops 
Groundwater OU9 RI/FS, ROD 
Soil OU5 RIP, LTM 
Sediment and  
Surface Water 

OU5 RC, NFA 
Site 8 – Goss Cove Landfill 

Groundwater OU5 RI, GM 
Soil TBD RC Site 9 – Oily Wastewater Tank OT-5 
Groundwater OU9 RI, GM 
Soil OU4 RI/FS 
Groundwater OU4 RI/FS 

Site 10/Zone 1 – Lower Subase – Fuel 
Storage Tanks and Tank 54-H 

Thames River Sediment OU4 RI/FS 
Soil OU4 RI/FS 
Groundwater OU4 RI/FS 

Site 11/Zone 1 – Lower Subase – 
Power Plant Oil Tanks 

Thames River Sediment OU4 RI/FS 
Soil OU4 RI/FS 
Groundwater OU4 RI/FS 

Site 13/Zone 4 – Lower Subase – 
Building 79 Waste Oil Pit 

Thames River Sediment OU4 RI/FS 
Soil OU8 NTCRA, ROD Site 14 – OBDANE 
Groundwater OU9 RI, ROD 
Soil OU6 RC, NFA Site 15 – SASDA 
Groundwater OU9 RI, ROD 

Site 16 – Hospital Incinerators Soil OU11 RI, ROD 
Soil OU4 RI/FS 
Groundwater OU4 RI/FS 

Site 17/Zone 3 – Lower Subase – 
Hazardous Materials/Solvent Storage 
Area (Building 31) Thames River Sediment OU4 RI/FS 



TABLE 1-1 
 

SITE CLOSEOUT STATUS OF IR PROGRAM SITES 
2004 SITE MANAGEMENT PLAN 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

 
Site/Zone Medium Operable 

Unit 
Site Closeout Phase 

Soil OU11 RI, ROD Site 18 – Solvent Storage Area 
(Building 33) Groundwater OU9 RI, ROD 

Soil OU4 RI/FS 
Groundwater OU4 RI/FS 

Site 19/Zone 4 – Lower Subase – 
Solvent Storage Area (Building 316) 

Thames River Sediment OU4 RI/FS 
Soil and Sediment OU7 RC Site 20 – Area A Weapons Center 
Groundwater OU9 RI, ROD 
Soil OU4 RI/FS 
Groundwater OU4 RI/FS 

Site 21/Zone 7 – Lower Subase – 
Berth 16 

Thames River Sediment OU4 RI/FS 
Soil OU4 RI/FS 
Groundwater OU4 RI/FS 

Site 22/Zone 5 – Lower Subase – Pier 
33 

Thames River Sediment OU4 RI/FS 
Site 23 -  Fuel Farm Groundwater OU9 RI, GM 

Soil OU4 RI/FS 
Groundwater OU4 RI/FS 

Site 24/Zone 6 – Lower Subase – 
Central Paint Accumulation Area 
(Building 174) Thames River Sediment OU4 RI/FS 

Soil OU4 RI/FS 
Groundwater OU4 RI/FS 

Site 25/Zone 7 – Classified Materials 
Incinerator 

Thames River Sediment OU4 RI/FS 
 
FS – Feasibility Study 
GM – Groundwater Monitoring 
LTM – Long-Term Management 
NFA – No Further Action 
NTCRA – Non-Time-Critical Removal Action 
OU – Operable Unit 
RC – Response Complete 
RI – Remedial Investigation 
RIP – Remedy In Place 
ROD – Record of Decision 
TBD - To Be Determined 
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2.0  SITE DESCRIPTIONS AND GROUPINGS 

This section presents a brief history and status for each site addressed in this SMP.  Site-specific 

information is provided in both text and tabular form.  The site-specific summary of findings tables 

included in this section provide a description of the site, remedial activities conducted or ongoing at the 

site, the nature and extent of contamination, potential migration pathways, toxicity and persistence of 

contaminants, and potential for adverse impact to the environment.  Figure 8-2 presents the locations of 

the sites. 

 

2.1 SITE DESCRIPTIONS 

2.1.1 Site 1 - Construction Battalion Unit Drum Storage Area 

The CBU Drum Storage Area was an unpaved area located in the northern section of NSB-NLON, 

adjacent to the deployed personnel parking lot and within the boundary of the Area A Landfill.  Figure 8-3 

provides the general arrangement of the previous site location.  The previous site location with respect to 

other IR sites at NSB-NLON is shown on Figure 8-2.  The site was situated on a flat, open area at the 

base of a wooded hillside that sloped to the northeast toward the site at a 25 percent grade.  The site was 

approximately 15 feet in width by 30 feet in length. 

 

Twenty-six 55-gallon drums of waste oil, lube oil, and paint materials were observed at the site during the 

1982 IAS (Envirodyne, 1983).  Some of the drums were reportedly leaking at that time.  The IAS report 

concluded that the site had not been used for several years.  The site was inspected on October 20, 1988 

and two 55-gallon drums labeled as engine oil were observed.  No surface soil staining or stressed 

vegetation was evident.  The drums noted in the IAS report were reportedly removed and properly 

disposed by the Navy; the two drums observed in 1988 were subsequently removed. 

 

Two RIs, Phase I and Phase II, were conducted at Site 1.  During the Phase II RI (B&RE, 1997b), it was 

determined that soil and groundwater samples collected in the vicinity of the site yielded relatively low 

concentrations of contaminants.  Volatile organic compounds (VOCs) were detected in soil samples at 

concentrations less than or equal to 380 micrograms per kilograms (µg/kg).  Only two VOCs 

(chlorobenzene and total xylenes) were detected in groundwater at concentrations of 12 and 24 

micrograms per liter (µg/L), respectively.  All semivolatile organics compounds (SVOCs) in groundwater 

were detected at concentrations less than or equal to 31 µg/L. 

 

The human health risk assessment (B&RE, 1997b) concluded that the risks for the stated exposure 

scenario did not exceed the EPA acceptable risk range for Incremental Cancer Risk (ICR) (1x10-4 to 
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1x10-6).  The evaluation of noncarcinogenic risk potential revealed that for the stated exposure scenarios, 

adverse effects were unlikely. 

 

It was also determined during the Phase II RI that the potential for this site to impact ecological receptors 

was low.  Although the Ecological Risk Assessment (ERA) (B&RE, 1997b) concluded that contaminants 

associated with this site could adversely impact terrestrial vegetation, soil invertebrates, and terrestrial 

vertebrates, the calculations were performed using highly conservative estimates.  Furthermore, the site 

was relatively small in areal extent and was characterized by compacted soil that supports limited 

vegetation and terrestrial species.  Therefore, Site 1 did not provide a significant habitat for ecological 

receptors. 

 

Historically, surface drainage from the CBU Drum Storage Area flowed northeast across the unpaved 

deployed parking lot (which covered a portion of the Area A Landfill) and into the Area A Wetland via a 

catch basin and storm sewer located approximately 40 feet northeast of the CBU Drum Storage Area 

(B&RE, 1997b).  Groundwater in this area flows in a northeasterly direction toward Area A Wetland 

(B&RE, 1997b).  Because of the relatively low concentrations of detected contaminants, the immobile 

nature of these contaminants within the soil matrix, and the lack of contamination detected in the 

groundwater, NFA was recommended for this site.  This site was included in the Phase II RI and a 

summary of findings table is included as Table 2-1.  The groundwater OU at this site was investigated as 

part of the Area A Landfill Groundwater Monitoring Program and the BGOURI. 

 

An NFA Decision Document for this site was signed by the Navy and regulators and distributed on 

September 19, 1996 (EPA, 1996).  This document removed the CBU Drum Storage Area from further 

consideration under the IR Program process and changed the status of this site to RC.  Although no 

Remedial Actions (RAs) were implemented specifically for Site 1, Site 1 was covered by a low-permeable 

cap that was constructed over the Area A Landfill, which encompasses Site 1.  Construction of this cap 

system was completed in September 1997; therefore, the area associated with the former Site 1 is 

currently capped. 

 

2.1.2 Site 2 - Area A Landfill and Area A Wetland 

Site 2 - Area A Landfill 

The Area A Landfill is a relatively flat area bordered by a steep, wooded hillside that rises to the south, a 

steep wooded ravine to the west, and the Area A Wetland to the north.  Figure 8-4 shows the location of 

the Area A Landfill.  The location of Site 2 relative to other IR sites is shown on Figure 8-2.   
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According to the IAS Report (Envirodyne, 1983), the landfill opened sometime before 1957.  However, a 

1957 aerial photograph shows no apparent landfilling, which may indicate a somewhat later start-up date.  

All combustible materials generated by base operations that were not salvageable were incinerated, and 

the residues were disposed in the DRMO, Goss Cove, and Area A Landfills.  The base incinerator, which 

was located in the Lower Subase along the waterfront at the present location of Building 478, ceased 

operation in 1963.  From 1963 to 1973, refuse and debris were disposed in the Area A Landfill.  

Landfilling operations ceased in 1973.  The thickness of the landfill materials is estimated to range from 

10 to 20 feet based on test boring data. 

 

The area fill method was reportedly used in landfill operations.  New refuse was dumped along the face of 

previously deposited refuse and covered with earth.  The cover material used on the landfill was sand and 

gravel obtained from the Groton water supply reservoir.  After closure, a concrete pad was constructed in 

the southwestern portion of the landfill, adjacent and to the northeast of Building 373, for above-ground 

storage of industrial wastes.  Up to the time of the RA at the Area A Landfill, the pad was still in existence.  

In the early 1980s, 42 steel drums, 87 transformers [mineral oil and polychlorinated biphenyls (PCB)], and 

60 to 80 electrical switches were found to be stored on the pad.  Two transformers and several electrical 

switches were reportedly leaking.  Past leakage of oil was also evident.  Most drums were stacked on 

wooden pallets, and those having PCB labels were covered and bound with plastic sheeting.  All these 

materials were subsequently properly disposed off site. 

 

The IAS Report indicated that refuse, including steel drums, oxygen candles, wood and metal scrap, 

concrete, and tires, was exposed at the edge of the landfill adjacent to the wetland.  The IAS Report also 

stated that petroleum compounds had recently been poured from containers at two locations in the 

northwestern portions of the landfill and had flowed into the Area A Wetland.  According to the report, 

when batteries were overhauled, spent sulfuric acid solution was transferred to barrels and transported to 

the Area A Landfill for disposal.  The acid was poured into trenches dug with a bulldozer and 

subsequently covered with soil.  Based on records, established policy, and interviews, the potential for 

radioactive material having been disposed on site is considered to be effectively zero. 

 

During a 1988 inspection of the site, iron floc was observed along the toe of the slope of the landfill, 

extending from the dike to the eastern end of the deployed parking lot.  Iron floc occurs when 

groundwater with high concentrations of iron discharges to an oxygen-rich environment.  Bacteria use the 

iron and oxygen to form the orange iron floc.  The slope of the landfill had been covered with fill, and 

material in the landfill was not visible.  Sand bags, salt, supplies, and equipment were stored on top of the 

landfill.  Several transformers, USTs, crane weights, and other equipment were previously stored on the 

concrete pad in the southwestern portion of the landfill.  
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A two-phase RI was conducted to determine the nature and extent of contamination at the Area A 

Landfill.  The Phase I RI field investigation was conducted from 1990 to 1992 (Atlantic, 1992).  The 

Phase I RI of the Area A Landfill consisted of test borings, monitoring well installation, and soil and 

groundwater sampling.  Landfill materials encountered included glass, brick, wood, plastic, and ash 

intermixed with sand and gravel material used as cover.  The Phase I RI concluded that several risk 

exposure scenarios exceeded acceptable regulatory levels and that a FS should be performed for the 

Area A Landfill site. 

 

The Phase II RI field investigation was conducted from 1993 to 1995 (B&RE, 1997b).  The Phase II RI of 

the Area A Landfill consisted of test borings, monitoring well installation, and soil and groundwater 

sampling.  The Phase II RI concluded that shallow groundwater contamination (i.e., VOCs, PCBs, and 

inorganics) exists at the site, the landfill soil may pose a threat to human receptors due to concentrations 

of PCBs, and chemicals in the soil could adversely impact ecological receptors.  The Phase II RI 

recommended that, in addition to the installation of the landfill cover system, institutional controls 

including access/use restrictions and groundwater monitoring should be implemented at the site.  

 

A Focused FS (FFS) for the Area A Landfill (Atlantic, 1995c) was completed in response to the 

recommendations of the Phase I and Phase II RIs. The FFS evaluated several remedial alternatives.  The 

FFS concluded that the off-site disposal and off-site incineration alternatives would provide superior 

protection of the environment but that the capping alternative would be more cost effective than the 

incineration alternative.  The capping alternative was selected as the preferred remedial alternative for the 

Area A Landfill soil OU.  The alternative was presented in the Proposed Plan for the Area A Landfill soil 

OU in June 1995 (Atlantic, 1995d) and was formally selected in the Record of Decision (ROD) that was 

signed in September 1995 (Atlantic, 1995e). 

 

An RA, which involved the construction of a low-permeability cover system over the landfill area, was 

performed at the Area A Landfill.  The final cover system was constructed from March 3 through 

September 5, 1997 (B&RE, 1996b and 1998b).  The CBU Drum Storage Area (Site 1) and the Rubble Fill 

Area at Bunker A-86 (Site 4) were also addressed during the RA at the Area A Landfill.  Site 1, formerly 

located within the boundary of the Area A Landfill, was capped at the same time as the landfill.  Site 4 

was located along the southern boundary of the Area A Landfill.  Construction debris and contaminated 

soil and sediment from the site were removed as part of a time-critical removal action (TCRA) and 

incorporated into the Area A Landfill subgrade.  The status of Area A Landfill is considered RIP.  A 

majority of the Area A Landfill is paved and is currently used for storage of equipment and vehicles.   

 

Operations and maintenance (O&M) of the cover system is being performed in accordance with the draft 

final O&M Manual for IR Program sites (TtNUS, 2002c).  The groundwater at the Area A Landfill is 

060401/P 2-4 CTO 0841 



REVISION 0 
JUNE 2004 

currently being monitored in accordance with the Groundwater Monitoring Plan (TtNUS, 1999a).  Three 

years of groundwater monitoring have been conducted and reported to date. The fourth year of 

monitoring is ongoing.  The monitoring results do not indicate that any significant contaminant migration 

from the landfill to the groundwater is occurring.  The analytical results from Year 1, Round 4 of the 

monitoring program were evaluated in the BGOURI Report (TtNUS, 2002a) and the RI recommended that 

the monitoring program be continued to gather data to evaluate long-term trends in contaminant 

concentrations and that the decision to proceed to an FS should be made after sufficient data have been 

collected and evaluated.  A summary of findings for the Area A Landfill is included as Table 2-2. 

 

Site 2 - Area A Wetland 

The Area A Wetland is located north of the Area A Landfill (see Figures 8-2 and 8-5).  The location of the 

Area A Wetland was undeveloped, wooded land and possibly wetland until the late 1950s.  In the late 

1950s, dredge spoils from the Thames River were pumped to this area and contained within an earthen 

dike that extends from the Area A Landfill to the southern side of the Area A Weapons Center.   

 

The Area A Wetland is underlain by dredge spoils that consist of silt and clay with traces of fine sand and 

shell fragments.  The thickness of dredge spoils ranges from 25 to 35 feet on the southern side of the 

wetland, adjacent to the landfill, and from 10 to 15 feet on the northeastern side of the wetland.  The total 

volume of dredged material in the wetlands is approximately 1.2 million cubic yards. 

 

A small pond is located at the southern portion of the wetland, within which 1 and 3 feet of standing water 

is present during all seasons.  Phragmites is the predominant type of vegetation.  It was reported that 

pesticide "bricks" were placed on the wetland ice during winter and allowed to dissolve as a mosquito 

control measure.  These "bricks" consisted of formulated (water-soluble) 1,1,1-trichloro-2,2-bis(4-

chlorphenyl)ethane (DDT) and were used in the 1960s, prior to the 1972 ban on 4,4’-DDT.   

 

A two-phase RI was conducted to determine the nature and extent of contamination at the Area A 

Wetland.  The Phase I RI field investigation was conducted from 1990 to 1992 (Atlantic, 1992).  The 

Phase I RI of the Area A Wetland consisted of test borings, monitoring well installation, and soil, 

sediment, and groundwater sampling.  The Phase I RI concluded that several risk exposure scenarios 

exceeded acceptable regulatory levels and that an FS should be performed for the Area A Wetland site. 

 

The Phase II RI field investigation was conducted from 1993 to 1995 (B&RE, 1997b).  The Phase II RI of 

the Area A Wetland consisted of test borings, monitoring well installation, and sediment, surface water, 

and groundwater sampling.  The Phase II RI concluded that little evidence of surface water or 

groundwater contamination exists at the site, the site may pose a risk to a construction worker due to 

potential exposure to manganese in the groundwater, and significant pesticide, PCB, and Polynuclear 
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Aromatic Hydrocarbons (PAH) concentrations exist in site soil and sediments (see Table 2-3).  The 

recommendations in the Phase II RI indicated that an FS should be conducted for this site that evaluates 

a limited action alternative, and it was indicated that the alternative should include groundwater 

monitoring and access/use restrictions.   

 

The groundwater at the Area A Wetland is currently being monitored under the Area A Landfill long-term 

groundwater monitoring program.  Three years of monitoring have been conducted and reported to date.  

The analytical results from Year 1, Round 4 of the monitoring program were evaluated in the BGOURI 

Report (TtNUS, 2002a) and the RI recommended that the monitoring program be continued to gather 

data to evaluate long-term trends in contaminant concentrations and the decision to proceed to an FS 

should be made after sufficient data have been collected and evaluated. 

 

2.1.3 Site 3 - Area A Downstream Watercourses and Over Bank Disposal Area 

Site 3 - Area A Downstream Watercourses/OBDA Pond 

The Area A Downstream Watercourses receive surface water and groundwater recharge from the Area A 

Landfill, Area A Wetland, Torpedo Shops, OBDA, OBDANE, and surrounding areas and convey them to 

the Thames River.  The Area A Downstream Watercourses include North Lake and several small ponds 

(Upper Pond, Lower Pond, and OBDA Pond) and interconnected streams (Streams 1 through 6).  The 

general configuration of the Area A Downstream Watercourses and adjacent areas is shown on 

Figure 8-6.  The location of this site relative to other IR sites at NSB-NLON is shown on Figure 8-2.  

 

The primary water discharge point from the Area A Wetland to the Area A Downstream Watercourses is 

through four 24-inch-diameter metal culvert pipes located within the dike that separates the Area A 

Wetland from the Area A Downstream Watercourses.  The discharge from these culverts forms a small 

stream (Stream 4) that flows westward for approximately 200 feet into Upper Pond.  Upper Pond 

discharges to Stream 3, which flows northward and then westward toward Triton Avenue (past the 

OBDANE site) to the entrance of the Torpedo Shops.  At this location, it meets the drainage channel from 

the Torpedo Shops and forms Stream 5.  Stream 5 flows westward along Triton Avenue through the 

Small Arms Range and under Shark Boulevard and eventually discharges to the Thames River at the 

DRMO outfall.  A second pond (Lower Pond), northwest of Upper Pond, is a natural depression and is 

recharged by groundwater inflow.  The outlet of the pond forms Stream 2, which enters a storm sewer 

and flows to the west around North Lake. 

 

Groundwater passing beneath the Area A Landfill/Wetland dike discharges to a small pond (the OBDA 

Pond) located at the base of the dike and the OBDA.  Stream 1 flows from this pond westward toward 

North Lake, a recreational swimming area for Navy personnel.  Under normal flow conditions, the stream 
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enters a culvert that by-passes North Lake and discharges to a stream (Stream 6) below the outfall of the 

lake.  Stream 6, which is formed by Stream 1, Stream 2, and the outflow of North Lake, flows westward 

under Shark Boulevard and through the golf course to the Thames River.  North Lake is filled with potable 

water every year and drained at the end of the season.  Surface water levels in North Lake do not appear 

to coincide with groundwater levels in adjacent monitoring wells, indicating little hydraulic connection 

between the surface water of North Lake and shallow groundwater. 

 

Most of the area is within designated Explosive Safety Quantity Distance (ESQD) arcs of the Area A 

Weapons Center; therefore, further development is not planned for this area.  Navy regulations prohibit 

construction of inhabited buildings or structures within these arcs and, although existing buildings operate 

under a waiver of these regulations, no further construction is planned. 

 

The main cause of contamination at the Area A Downstream Watercourses was the application of 

pesticides.  These pesticides were reportedly applied on the surface of water bodies to control mosquito 

proliferation adjacent to the nearby base recreational facilities (North Lake and golf course).  Additional 

contaminants are the inorganic constituents of the river dredge spoil and Area A Landfill material that 

have been carried over from adjacent sites.  Samples of surface soil and sediment contained mainly DDT, 

1,1-dichloro-2,2-bis(4-chlorphenyl)ethane (DDD), and 1,1-dichloro-2,2-bis(4-chlorphenyl)ethene (DDE), 

collectively referred to as DDTR, and small amounts of other pesticides such as dieldrin.  Samples of 

sediment also contained relatively high levels of several metals (such as arsenic, beryllium, cadmium, 

lead and zinc) compared to less contaminated reference areas outside the site.   

 

A two-phase RI/FS was conducted to investigate and determine appropriate remedial alternatives for 

Site 3.  The Phase I RI field investigation was conducted from 1990 to 1992 (Atlantic, 1992).  This 

investigation consisted of test borings, monitoring well installation, and soil, surface water, sediment, and 

groundwater sampling.  The RI concluded that several risk exposure scenarios exceeded acceptable 

regulatory levels and that an FS should be performed for the site.  A draft FFS (Atlantic, 1994c) was 

completed for the soil and sediments at the site.  Additional soil and sediment samples were collected 

and analyzed during the FFS to further define the extent of contamination.  The FFS concluded that off-

site landfilling and on-site thermal desorption provide superior protection of the environment and that the 

landfilling alternative would be more cost effective than the on-site thermal desorption alternative. 

 

The Phase II RI field investigation was conducted from 1993 to 1995 (B&RE, 1997b).  This investigation 

also included test borings, monitoring well installation, and soil, surface water, sediment, and groundwater 

sampling.  A soil gas survey and an extensive ecological investigation were also completed during the 

Phase II RI.  The Phase II RI concluded that VOCs were present in the groundwater at Site 3, the site 

poses noncarcinogenic risks to the site worker and older child trespasser, and notable concentrations of 
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pesticides exist in site soil and sediments.  The Phase II RI recommended that the FS for this site should 

be revisited to focus on pesticides in soil and sediment, that more sampling should be conducted to 

delineate pesticide contamination and determine the origin of VOCs in groundwater, and finally, that 

debris associated with the OBDA should be removed.   
 

Following the Phase II RI, an FS was completed in 1997 for soil and sediment at Site 3 (B&RE, 1997j).  

An alternative that included dredging, on-site dewatering, off-site disposal of sediment and soil, 

restoration of wetlands and waterways, and monitoring was selected for the site, and the selected remedy 

was documented in a ROD that was signed in March 1998 (B&RE, 1998c).  A Remedial Design (RD) was 

completed for the soil and sediment at Site 3 in 1998 and 1999 [Foster Wheeler Environmental 

Corporation (FWEC), 2000].  The RA for Site 3 soil and sediment was completed in 1999 and 2000 

(FWEC, 2001).  A monitoring program has been conducted since the end of construction in 2000 to verify 

the success of site restoration activities.  Wetlands functions and values and survival rates of vegetation 

are two of the key elements monitored.  Some replanting of vegetation has been conducted based on the 

recommendations of the monitoring program. 

 

A previously unknown source of petroleum contamination was detected during the RA at Site 3.  The 

source, found during the remediation of Stream 5, is located on the northern side of the stream just east 

of the Small Arms Range.  Petroleum product was discovered emanating from the northern side of the 

excavation.  Upon further investigation, a small disposal area (i.e., buried drums, cable, etc.) was 

discovered upgradient of the location where petroleum was discovered.  The site was named the Site 3 – 

NSA.  The Site 3 – NSA was not remediated at the time of the RA because the nature and extent of 

contamination were unknown; however, absorbent booms and hay bales were put in place during 

construction activities to minimize the migration of contamination downstream, and plastic sheeting was 

placed along the stream bank prior to backfilling to minimize further contaminant migration to Stream 5.   

 

Based on the recommendations of the Phase II RI, further investigation of the groundwater at Site 3 was 

completed during the BGOURI (TtNUS, 2002a).  The field work for the BGOURI was completed prior to 

the identification of the Site 3 – NSA.  The scope of the investigation included the installation of temporary 

monitoring wells and the sampling of groundwater in temporary and existing permanent monitoring wells.  

Chlorinated VOCs similar to those detected during the Phase II RI were detected at lower concentrations 

during the BGOURI.  It was hypothesized that the Site 3 – NSA or an upgradient source such as the 

leach fields at Site 7 may have been the source of the VOCs. 

 

A DGI was conducted at Site 3 in the fall of 2002 to investigate the NSA and to confirm the groundwater 

results of the BGOURI.  The results of the DGI were presented in the BGOURI Update/FS (TtNUS, 2004).  

The soil sampling program and a portion of the groundwater sampling program were concentrated on 
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determining the overall nature and extent of contamination at the Site 3 – NSA.  The remaining portion of 

the groundwater sampling program was focused on confirming the nature and magnitude of the 

groundwater contamination identified during the BGOURI.  Petroleum contamination was identified at the 

Site 3 – NSA during the DGI; however, no significant source of VOC contamination was identified at the 

Site 3 – NSA.  The groundwater data collected during the DGI indicated that the VOC contamination was 

originally released upgradient in the Site 7 area and is in the process of migrating through Site 3.  It is 

likely that the primary original compound released was trichloroethene (TCE).  There were detections of 

VOCs along Stream 5 from Site 7 to the Thames River.  Comparisons of results from the Phase II RI, 

BGOURI, and DGI show that the VOC concentrations in groundwater are decreasing steadily and that 

degradation products from the dechlorination of TCE have been detected, indicating natural attenuation is 

occurring.  A summary of findings for Site 3 is included as Table 2-4. 

 

An FS (TtNUS, 2004) was completed to identify and evaluate appropriate remedial alternatives for the soil 

at Site 3 – NSA and the groundwater at Site 3.  Separate Proposed Plans and RODs are currently being 

prepared to document the selected remedies for the Site 3 – NSA soil and Site 3 groundwater.  The 

anticipated remedies for the soil and groundwater are excavation and off-site disposal and institutional 

controls and monitoring, respectively. 

 

Site 3 - OBDA Debris 

The OBDA was located on the slope of the dike below and adjacent to the Area A Landfill (Figures 8-2 

and 8-6).  It was located on the southwestern end of the dike where the angle of the slope approaches 

45 degrees.  A small wetland at the base of the dike has been designated as the OBDA Pond.  The 

OBDA was used as a disposal site after the earthen dike was constructed in 1957.  The IAS Report 

(Envirodyne, 1983) indicated that the material had been there for many years.  The IAS Report also 

indicated that the materials were not covered and included 30 partially covered 200-gallon metal fuel 

tanks and scrap lumber.  The site was inspected in 1998, and it was observed that the tanks were still 

present at the site and old creosote telephone poles, several empty unlabeled 55-gallon drums, and rolls 

of wire were present at the site.  Orange iron floc was observed in the sediments in the area where water 

was discharging from the base of the dike embankment. 

 

The OBDA Pond, located downgradient of the OBDA, was investigated as part of the Area A Downstream 

Watercourses during the Phase I and II RIs and the FFS and FS for the site.  No investigative activities 

were completed within the limits of the disposal area.  All the debris from the OBDA area was removed 

and disposed off site as part of a non-time-critical removal action (NTCRA) in 1997.  This removal action 

was completed during the Area A Landfill RA because the sites are located adjacent to one another.  An 

Engineering Evaluation/Cost Analysis (EE/CA) and Action Memorandum were prepared in 1997 to 

document the decision process for the NTCRA (Navy, 1997b).  The soil resulting from the 
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decontamination of debris and concrete debris were incorporated into the subgrade of the Area A Landfill.  

Two gas cylinders were removed from the OBDA.  One of the tanks (i.e., acetylene) was disposed as 

hazardous waste.  All other debris was disposed off site as clean waste in permitted landfills or at metal 

recycling facilities.  Because the debris has been removed, the status of this site is RC.  A summary of 

findings for the OBDA is included as Table 2-5.  The groundwater for Site 3 is being addressed under the 

Area A Downstream Watercourses/OBDA Pond. 

 

2.1.4 Site 4 - Rubble Fill Area at Bunker A-86 

Site 4 was a 25-foot by 60-foot plot located in the north-central section of NSB-NLON, approximately 80 

feet west of Bunker A-86 and just south of the Area A Landfill.  The site map is included as Figure 8-7.  

The previous site location with respect to other IR sites at NSB-NLON is shown on Figure 8-2.  According 

to the IAS Report (Envirodyne, 1983), waste materials, including an electric motor, concrete, asphalt, tar 

buckets, wood, and gravel, were discarded at the site in the early 1970s.  In addition to wood and 

concrete construction debris, previous investigations located an empty 5-gallon container of 

monothanolanine (labeled as a corrosive), an empty 5-gallon container of thorite (labeled as nonshrinking 

compound for patching concrete), and a 55-gallon drum of lube oil that was approximately 10 percent full 

at the site (Atlantic, 1992).   

 

A low-permeability cover system was installed over the Area A Landfill in 1997.  In conjunction with the 

construction of this cover system, an interception trench was constructed into the hillside between the 

Area A Landfill and Site 4.  Grading required for the construction of the interception trench involved 

excavating the soil at Site 4 and the hillside between Site 4 and the Area A Landfill to a depth of 

approximately 8 feet.  This excavation constituted a TCRA for Site 4, and an Action Memorandum was 

written for this site in September 1997 (Navy, 1997d). 

 

The Site 4 soil and construction debris were excavated during the removal action and incorporated into 

the Area A Landfill subgrade, except wood debris, which was sampled and disposed off site (FWEC, 

1997a).  Following the excavation, verification sampling was conducted in an area of about 17,000 square 

feet to determine the extent of residual contamination.  The Verification Sampling Report (B&RE, 1997c) 

concluded that, if the human health risk assessment conducted for the Phase II RI were revised using the 

verification sampling data, the cumulative ICR would exceed the upper limit of the EPA target risk range 

(i.e., 1x 10-4).  Based on this information, the Navy decided to remove the remaining soil at Site 4, leaving 

only exposed bedrock.  The Navy prepared a risk evaluation memorandum in March 1998 to document 

the negligible remaining risks associated with the site.  An NFA Proposed Plan (Navy, 1998c) and ROD 

(Navy, 1998d) were prepared for this site.  The status of this site is considered to be RC.  The 

groundwater in this area is being monitored in conjunction with the Site 2 long-term groundwater 

monitoring plan.  A summary of findings for this site is included as Table 2-6.    
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2.1.5 Site 6 - Defense Reutilization and Marketing Office 

Site 6 is located adjacent to the Thames River in the northwestern section of NSB-NLON.  The site map is 

included as Figure 8-8.  The site’s location relative to other IR sites is located on Figure 8-2.  The site is 

located between a bedrock outcrop that runs roughly parallel to the Providence and Worchester Railroad 

to the east and the Thames River to the west.  The site covers approximately 3 acres of land gently 

sloping toward the Thames River.  A majority of the site is paved with an asphalt layer, and the site 

includes buildings, a weighing scale, and miscellaneous storage piles.  Currently, the DRMO is used as a 

storage and collection facility for items such as computers, file cabinets, and other office equipment to be 

sold during auctions and sales held periodically during the year. 

 

From 1950 to 1969, the DRMO was used as a landfill and waste-burning area.  Non-salvageable waste 

items including construction materials and combustible scrap were burned along the Thames River 

shoreline, and the residue was pushed to the shoreline and partially covered. 

 

During the review of archived aerial photographs of the DRMO area, the 1934 photographs show fill in the 

southern portion of the site.  Fill for bulkheads and docks south of the DRMO did not exist at that time.  

Aerial photographs from 1951 show the land in its present configuration, except for the northwestern 

portion, which was not filled at that time. 

 

During a site inspection on September 30, 1988, it was noted that metal and wood products were stored 

throughout most of the site.  Buildings 355 and Building 479 are located in the southern, paved portion of 

the site and are primarily used for storage.  A large scrap yard is located north of Building 479.  

Building 491, located in the northern, unpaved portion of the site was used to store miscellaneous items 

including batteries.  Metal scrap bailing operations are performed adjacent to Building 491 on a gravel 

surface.  Building 491 formerly housed a battery-acid-handling facility.  Submarine batteries were previously 

stored in the southeastern portion of the site, adjacent to the railroad tracks.  No evidence of leaks was 

observed.  An in-ground, rubber-lined tank and associated pumping facilities were noted on the plans.  

DRMO personnel indicated that the tank actually may have been installed directly adjacent to the building to 

the east. 

 

A Conforming Storage Facility Report [Goldberg-Zoino & Associates (GZA), 1988] for the DRMO was 

prepared in 1988 as a requirement for the siting of a hazardous waste storage facility in the northern portion 

of the DRMO.  The study performed for the report indicated the presence of PCBs and other contaminants 

at the DRMO. 

 

060401/P 2-11 CTO 0841 



REVISION 0 
JUNE 2004 

A two-phase RI was conducted to determine the nature and extent of contamination at the DRMO.  The 

Phase I RI field investigation was conducted from 1990 to 1992 (Atlantic, 1992).  The Phase I RI of the 

DRMO consisted of test borings, monitoring well installation, and soil, surface water, and groundwater 

sampling.  Some evidence of the former landfill was encountered during the drilling, including wood 

fragments, brick, and metal but predominately earth fill material.  The depth of the fill varied from 0 to 8 feet.  

Human health risks were determined for Navy workers due to exposure to PCBs, PAHs, and beryllium in the 

surface soil and due to elevated lead levels in soil at the northern portion of the site.  In addition, 

groundwater quality exceeded drinking water standards; however, no drinking water wells were within the 

affected area nor could they be due to the proximity of the brackish Thames River.  Risks to fish in the 

Thames River estuary were determined to be low from contaminants contained in the groundwater 

discharged from the site.  It was recommended that the site proceed to the FS phase.  It was also 

recommended that specific health and safety provisions be made for all subgrade construction projects at 

the site.  The risks were primarily related to incidental oral and dermal exposure of site workers to 

contaminated surface soils (Atlantic, 1992). 

 

A field investigation in support of the draft FFS was performed at the DRMO in October 1993 to better define 

the extent of soil contamination.  Surface and subsurface soil samples were collected from 17 borings, and 

one of the borings was completed as a monitoring well.  The soil borings indicated that the depth of fill 

ranged from approximately 1.5 to 20 feet.  Fill material consisted of wood, glass, and metal scrap in a 

predominately sand and gravel matrix (Atlantic, 1994a). 

 

A TCRA was completed at the site in January 1995.  The removal action was completed at generally the 

same time as the Phase II RI.  Initial activities at the site included pre-excavation sampling and analysis 

focused on better defining the limits of PCB-contaminated soils in the areas to be excavated.  Confirmatory 

soil sampling and analysis were conducted on the sidewalls of the excavations.  Human health and 

ecological risks associated with the soil left in place after the removal action were evaluated during the 

Phase II RI.  Approximately 2,500 cubic yards of lead-, PAH-, and PCB-contaminated soils were 

excavated from the northern portion of the DRMO as part of a TCRA (B&RE, 1997b).  The excavated 

area was backfilled with clean soil, and the excavated soil was transported off site to a RCRA landfill 

(B&RE, 1997b).  The backfilled area was then capped with woven geotextile liner, a geosynthetic clay 

liner, a nonwoven geotextile liner and approximately 9 inches of crushed stone, and 3 inches of asphalt.  

The remaining portion of the DRMO was repaved.  An Action Memorandum was prepared in March 1995 

(Atlantic, 1995b) to document the removal action completed at the DRMO.   

 

The Phase II RI field investigation was conducted from 1993 to 1995 (B&RE, 1997b) and consisted of the 

installation of five new monitoring wells, two rounds of groundwater sampling, and subsurface soil sampling.  

The Phase II RI concluded that the majority of contaminated soil had been removed, the groundwater was 
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not significantly affected, and there were relatively low human health and ecological risks associated with 

the DRMO.  The Phase II RI recommended NFA be conducted for the DRMO soil and groundwater and that 

groundwater monitoring be conducted to verify that significant contamination is not leaching to the 

groundwater.   

 

An FS (B&RE, 1997g) was completed for the soil and groundwater at the DRMO, and the selected 

remedial alternative (institutional controls and monitoring) was documented in an interim ROD (Navy, 

1998a).  The status of the site is RIP.   

 

O&M of the cover system at the DRMO is being performed in accordance with the draft final O&M Manual 

for Installation Restoration Program Sites (TtNUS, 2002c).  A groundwater monitoring program began at 

the DRMO in April 1998 in accordance with the Groundwater Monitoring Plan (B&RE, 1998a) and is 

ongoing.  The results of the program are being used to verify the effectiveness of the cap in reducing 

infiltration and leaching of contaminants and to confirm that contamination is not migrating from the soil to 

groundwater and eventually to the Thames River.  To date, the monitoring results have not shown any 

significant contaminant migration issues.  A final ROD for Site 6 will be prepared in the future.  A 

summary of findings for Site 6 is included as Table 2-7. 

 

2.1.6 Site 7 - Torpedo Shops 

The Torpedo Shops (Site 7) are located in the northern portion of NSB-NLON on the northern side of 

Triton Road.  Figure 8-9 shows the general site arrangement.  The site location with respect to other IR 

sites at NSB-NLON is shown on Figure 8-2.  The site covers approximately 7 acres and is bordered on 

the east and north by 60-foot-high bedrock cliffs.  The remainder of the site slopes to the southwest 

toward the Area A Downstream Watercourses (Site 3).  An earthen berm extends along the base of the 

eastern portion of the exposed rock face.  Three buildings (325, 450, and 477) exist at the site.   

 

Building 325 is a torpedo overhaul facility.  It was built in 1955 and had an on-site sanitary septic system 

until 1983, when all the building’s plumbing facilities were connected to sanitary sewers.  The original 

septic leach field for Building 325 is located southwest of the building, adjacent to Triton Road.  This leach 

field became clogged in 1975 and was abandoned.  A new leach field (south leach field) was constructed 

next to the original leach field and was used until sanitary sewers were installed in 1983.  

 

A visual inspection of Building 325 was performed on March 20, 1989.  According to interviews with on-

site personnel, a variety of fuels, solvents, and petroleum products have been used in the building.  Otto 

Fuel II [which is comprised of propylene glycol dinitrate (76 percent), 2-nitrodiphenylamine (1.5 percent), 

and di-n-butyl sebacate (22.5 percent) and produces hydrogen cyanide when burned], high-octane 

alcohol (190-proof grain alcohol), and TH-Dimer (jet rocket fuel) were observed in maintenance areas.  
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Solvents including mineral spirits, alcohol, and 1,1,1-trichloroethane, as well as petroleum products such 

as motor oil and grease, were used in this building.  A sink in one area was previously used for film 

development, and another sink was used for the overhaul of alkaline batteries.  These sinks drained into 

the on-site septic system until 1983.  A maintenance area has a shallow sump covered with a 

flush-mounted steel grating.  The area surrounding this sump was previously a washdown/blowdown area 

for weapons.  This sump drains to the storm sewer system on the western side of Building 325.  Two No. 

2 fuel oil USTs were located on the southern side of this building.  One of the tanks was closed in 1995.  

A third tank, which was located above ground adjacent to the building, was used for temporary storage of 

No. 2 fuel oil but, based on field reconnaissance, had been removed as of March 15, 1995.   

 

A smaller building attached to the eastern side of Building 325 was previously used as an assembly shop 

for torpedoes and as a paint shop.  During a previous inspection at the building, a storage closet was 

found to include containers of 1,1,1-trichloroethane and methyl ethyl ketone (2-butanone).  Drums and 

cylinders were stored outside on the eastern side of this building.  The vessels were labeled as containing 

propane, isobutane, 2-butanone, xylot, methylene chloride, propellant, and zinc chromate.  An addition to 

the northern side of Building 325 was under construction at the time of the 1989 inspection and has since 

been completed.  This addition is also used as a torpedo shop. 

 

Building 450 is the primary MK-48 torpedo overhaul/assembly facility.  It was built in 1974 and was served 

by its own septic system until 1983, when it was connected to sanitary sewers.  Only domestic 

wastewater from toilets, lavatories, and showers in Building 450 had been directed to the septic field 

(north leach field).  Torpedo overhaul/assembly operations of Building 450 generate fuels, solvents, and 

petroleum products as wastes.  An Otto fuel and seawater mixture is drained from the torpedoes, which 

are then replenished with fresh fuel.  The IAS report indicated that Building 450 generates approximately 

3,000 gallons of Otto fuel wastewater per month.  This building was constructed with a waste collection 

system that collected waste products from floor drains and discharged to an underground waste 

tank/sump with a capacity of approximately 1,500 gallons.  The waste tank was pumped periodically and 

the contents were disposed off site.  Otto fuel product was previously stored in a 4,000-gallon 

underground tank south of Building 450. 

 

Building 477, approximately 65 feet east of Building 450, was formerly used to store Otto fuel in drums.  

On-site personnel report that solvents including 1,1,1-trichloroethane, TCE, toluene, mineral spirits, 

alcohol, and bulk freon have been used at this facility.  Petroleum products including TL-250 motor oil and 

hydraulic fluid have also been used in this building for torpedo maintenance.  In the past, only domestic 

wastewater from toilets, lavatories, and showers in Building 450 was directed to the septic field (north 

system). 
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Atlantic performed a site inspection of Building 450 on March 20, 1989.  The former septic leach field is 

located southwest of this building in a flat, elevated area.  The hazardous waste sump was no longer in 

use and reportedly was decommissioned in 1987.  It was replaced with three 1,000-gallon above-ground 

tanks located south of the building.  The floor drains were sealed and replaced with a new system for 

pumping waste products to the new tanks.  A 4,000-gallon above-ground Otto fuel storage tank replaced 

the previous tank and is located south of the building.  No construction is planned for the immediate future 

at Building 450.  

 

The Phase I RI (Atlantic, 1992) for Site 7 focused primarily on subsurface soils because the sources 

being investigated at that time were the subsurface leach fields.  The investigation began with a soil gas 

survey of the area surrounding Buildings 450 and 325.  These results were used to guide the installation 

of monitoring wells and the collection of soil samples from the well and test borings.  The Phase I RI 

concluded that there were negligible health risks associated with the Torpedo Shops and that this site 

should proceed to Step II of the IR Program (i.e., Phase II RI). 

 

During the Phase II RI (B&RE, 1997b), minimal contamination was detected in each of the matrices 

sampled at the Torpedo shop (i.e., soil, groundwater, surface water, and sediment).  Contamination was 

detected in soil and groundwater at the site that required further characterization; however, relatively low 

human health and ecological risks are present at the site.  Minimal exceedances of State criteria were 

observed for sediment, and no chemicals detected in surface water exceeded the State human health 

Ambient Water Quality Criteria (AWQC) for the consumption of organisms and/or water and organisms. 

 

Phase II RI sampling results included notable detections of contamination in soil and groundwater near 

the abandoned leach field.  A human health risk assessment showed that non-cancer risks were less than 

acceptable levels except for the construction worker and future resident, and cancer risks were less than 

acceptable levels except for a hypothetical future resident.  The Phase II RI recommended that further 

characterization of the Torpedo Shops be completed before determining whether or not the site should 

proceed to the FS stage. 

 

A removal action was completed within the Site 7 along the southern side of Building 325 in December 

1995.  This action was completed under the CTDEP UST Program.  The focus of the effort was to remove 

soil contaminated with total petroleum hydrocarbons (TPH) in excess of the direct exposure remediation 

standard for residential use.  Approximately 12 cubic yards of soil were removed from the site and 

disposed at an approved landfill (B&RE, 1996a). 

 

The BGOURI (TtNUS, 2002a) was completed based on the recommendation of the Phase II RI.  The 

objectives of the BGOURI at Site 7 were to further characterize the nature and extent of soil and 
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groundwater contamination in the vicinity of the abandoned septic system and to quantify the risks to 

human receptors from the soil and groundwater.  Organic contaminant detections in soils were scattered 

and were primarily PAHs.  Metals detections were scattered and were in general only slightly greater than 

the background concentrations.  Groundwater sampling results from the BGOURI indicated that there are 

only sporadic, low concentrations of contaminants in the groundwater.  A small plume of chlorobenzenes 

was detected west of Building 325, but there were no other discernable contaminant plumes of any size, 

indicating that there are no significant sources leaching contamination to groundwater at Site 7.  Chemical 

concentrations [bis(2-ethylhexyl)phthalate and TCE] in several wells located within the western portion of 

Site 7 exceeded Maximum Contaminant Levels (MCLs); however, the exceedances varied from well to 

well.  The human health risk assessment showed that the risks posed from exposure to contaminated soil 

at Site 7 were generally low; however, the risks posed by two chemicals exceeded CTDEP’s target level 

for individual chemicals, and there were several chemicals detected at concentrations greater than 

CTDEP’s direct exposure criteria.  The risk assessment also determined that risks to current receptors 

from exposure to groundwater at Site 7 are within acceptable levels, but future residential groundwater 

usage could result in unacceptable risks.  A summary of findings for Site 7 is included as Table 2-8. 

 

An FS (TtNUS, 2004) was completed to identify and evaluate appropriate remedial alternatives for the soil 

and groundwater at Site 7.  Separate Proposed Plans and RODs are currently being prepared to 

document the selected remedies for the soil and groundwater.  The anticipated remedies for the soil and 

groundwater are excavation and off-site disposal and institutional controls and monitoring, respectively.   

 

2.1.7 Site 8 - Goss Cove Landfill 

The Goss Cove Landfill (Site 8) is located in the southwestern corner of NSB-NLON, adjacent to the 

Thames River.  It is west of Shark Boulevard and the intersection of Crystal Lake Road and Military 

Highway, east of the Thames River, and north of Goss Cove.  Figure 8-10 displays the general site 

arrangement.  The site location with respect to other IR sites at NSB-NLON is shown on Figure 8-2.  The 

landfill encompasses approximately 3.5 acres.  The Nautilus Museum and a paved parking lot are 

constructed directly over the site of the former landfill.  The Nautilus Museum is a submarine museum 

operated by the Navy and open to the public. 

 

The IAS Report (Envirodyne, 1983) indicated that the Goss Cove Landfill was operated from 1946 

through 1957.  Incinerator ash and inert rubble were disposed at the site in what was then the northern 

portion of Goss Cove.  It is not known if any other materials were disposed in the former landfill.  It has 

been reported that several large compressed gas cylinders were uncovered during the excavation of a 

utility trench in the parking area north of the Nautilus Museum building.  One of the cylinders was leaking 

propane, one was filled with ammonia, and the others were empty. 
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In a 1934 aerial photograph, the limits of Goss Cove appeared to be open water with no evidence of fill.  

Railroad tracks are shown in the photograph at the same location as they are currently, between the cove 

and the Thames River.  In 1951 aerial photographs, the fill extended to the south to approximately the 

location of an access driveway to the museum.  The 1965 aerial photographs show the landfill extending 

to the present limit of encroachment on Goss Cove.  Aerial photographs from 1965, 1970, 1975, and 

1980 show cars parked on the landfill surface.  In 1986 photographs, the Nautilus Museum is present on 

the southern limits of the landfill, and a paved parking area extends over the remaining portion of the 

landfill to the north.  Construction of the Nautilus Museum was completed in 1985.  Construction of an 

addition to the Nautilus Museum was completed in 2000. 

 

The boring logs generated during the construction of the Nautilus Museum indicated the presence of fill 

material consisting of cinders, metal, brick, glass, and sand and gravel to a depth of 15 feet.  Beneath the 

fill is a layer of organic silt that is approximately 10 to 15 feet thick.  This material is presumably the 

sediment bottom of the former cove.  The silt is underlain by fine sand to depths ranging from 25 to 

100 feet below the surface.  The thickness of overburden increases from east to west, toward the river. 

 

A two-phase RI was conducted to determine the nature and extent of contamination at the Goss Cove 

Landfill.  The Phase I RI field investigation, conducted from 1990 to 1992 (Atlantic, 1992), consisted of a 

soil gas survey, test borings, monitoring well installation, and soil, surface water, and groundwater 

sampling.  Overburden monitoring wells were installed within the former landfill, and groundwater 

samples were obtained.  One surface water sample was collected in the Thames River downstream of the 

landfill.  The RI recommended that the site proceed to Step I of the IR Program and additional 

investigations be conducted at the site. 

 

The Phase II RI field investigation was conducted from 1993 to 1995 (B&RE, 1997b).  This investigation 

included the collection of surface and subsurface soil samples from well borings.  Surface and subsurface 

soil samples were also collected from test borings.  Shallow and deep monitoring wells were installed.  

Groundwater samples were collected from the Phase I and Phase II monitoring wells during each of two 

rounds of sampling.  Surface water and sediment samples were also collected during the Phase II RI from 

the perimeter of Goss Cove.  Additional sediment sampling was conducted in Goss Cove to perform a 

supplemental Toxicity Identification Evaluation (TIE).  Three rounds of air sampling were performed.  Air 

samples were collected from within and around the Nautilus Museum.  

 

Full-time employees, older child trespassers, construction workers, and future residents were evaluated 

as potential human receptors in the site-specific Human Health Risk Assessment (HHRA) completed 

during the Phase II RI.  The results of the risk assessment showed that no unacceptable human health 

risks are associated with exposure to various media, based on exposure to average contaminant 
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concentrations.  All estimated Hazard Indices (HIs) for incidental ingestion, inhalation, and dermal contact 

with contaminated media are less than 1.0.  All estimated cancer risks for these exposure routes are 

within the EPA target risk range and less than the cumulative CTDEP target risk of 1x10-5.  Human health 

risks were also calculated under conditions involving exposure to maximum contaminant concentrations 

[i.e., the reasonable maximum exposure (RME) scenario] for all potential human receptors.  Estimated 

HIs for the construction worker, older child trespasser, and future resident exceeded 1.0.  Elevated risks 

for the construction worker were primarily attributable to tetrachloroethene (PCE) in groundwater, and 

risks for the future resident were primarily attributable to PCBs, arsenic, and antimony in soil.  Estimated 

cancer risks for the full-time employee, older child trespasser, construction worker, and future resident all 

exceeded Connecticut’s cumulative target cancer risk of 1x10-5.  Except for the construction worker, 

elevated risks were associated with soil ingestion resulting from exposure to PAHs and arsenic.  An 

additional exposure route of concern is dermal contact with groundwater for the construction worker.  

PCE is the main contributor to the carcinogenic risks for dermal contact with groundwater.  Quantitative 

risks associated with exposure to ambient air at the Nautilus Museum were calculated for a full-time 

employee under RME conditions only.  The estimated HI (0.28) was significantly less than unity for a full-

time employee.  The cumulative cancer risk (1x10-5) was within the EPA and CTDEP acceptable risk 

range. 

 

Results of the Phase II RI ERA, conducted on samples of surface water and sediments collected in the 

cove, indicated that several inorganics and organic compounds (i.e., metals and pesticides) were found at 

concentrations in excess of benchmark values protective of aquatic biota, suggesting that aquatic biota 

inhabiting the cove could be adversely impacted.  In response to the results of the studies conducted 

during Round I of the Phase II RI, additional sampling was conducted in Goss Cove during the 

supplemental ecological sampling round.  The results indicated that four Chemicals of Concern (COCs) 

(aluminum, copper, nickel, and heptachlor) were present in surface water at concentrations that represent 

a potential risk to aquatic biota.  A number of chemicals also had Hazard Quotients (HQs) greater than 

1.0, suggesting that benthic macroinvertebrates were potentially at risk.  The results of toxicity tests 

confirmed that chemicals present in this sample were biologically available in concentrations that could 

adversely impact aquatic biota. Results of the simultaneous extracted metals/acid volatile sulfide 

(SEM/AVS) analyses conducted to determine the biological availability of copper, cadmium, nickel, lead, 

and zinc demonstrated that these five metals are not biologically available.  

 

A DGI was conducted in January 1997 (B&RE, 1997e) to determine the source of the PCE contamination 

detected in the groundwater samples collected during the Phase II RI.  The DGI concluded that the 

source of PCE contamination detected in the groundwater is off site and upgradient of the site and is 

likely a neighboring dry cleaning establishment.  The CTDEP conducted a Phase I/II Environmental Site 

Assessment of the dry cleaners in 1998 (CTDEP, 1999).  The assessment involved interviewing the 
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operator of the dry cleaners and collecting medium-specific samples.  The results of the investigation 

conclusively showed that the dry cleaners released PCE to the environment.  This information indicates 

that the dry cleaner is the source of the PCE that was detected in the downgradient groundwater at the 

Goss Cove Landfill. 

 

An FS for the soil/waste and sediment at Site 8 (TtNUS, 1999c) was prepared in 1999.  Additional 

investigations conducted as part of the FS are as follows:  

 

• A desktop modeling effort was performed as part of the FS to evaluate the potential for migration of 

COCs from the former Goss Cove Landfill into Goss Cove.  Results of this modeling effort showed 

that migration of COCs is unlikely to occur in the future from the former Goss Cove Landfill to Goss 

Cove.   

 

• A Wetlands Functions and Values Assessment was completed to evaluate if the ecological stress in 

the Goss Cove water body was a result of natural conditions or due to migration from NSB-NLON 

sites.  This study evaluated the marginal cove vegetation in terms of its ecological functions and 

values and identified the wetland species associated with the fringing belt.  The results of this 

assessment were that the contrast between the Thames River and cove side is dramatic due to the 

lack of tidal flushing.  Although some tidal action occurs within the cove, it does not appear adequate 

to aid in supporting a rich, viable, intertidal algal population and invertebrate biota.  This may be 

related to water quality because it appears that estuarine organisms can and have become 

established in the cove in the past but have failed to thrive.   

 

• Because the Phase II RI ERA showed potential risks to ecological receptors from Goss Cove 

sediment, further investigation and evaluation of the sediment was completed.  An Evaluation of 

Chemical and Toxicological Data study was conducted in 1998 (SAIC, 1998) to evaluate chemical 

and toxicological relationships for sediments in Goss Cove.  The objective of the study was to 

establish toxicological response relationships to contaminants in Goss Cove sediments, describe the 

extent of ecological risks associated with chemical contaminants in Goss Cove sediments, and 

identify risks for biological effects.  Based on data needs, 10 stations were sampled for chemical, 

toxicological, and TIE.  The study supports the conclusion that a complete pathway does not exist 

between contaminants and observed ecological effects.  It may be possible to improve benthic habitat 

quality by reducing the hypoxic conditions in the cove, thereby reducing the ammonia concentrations 

that appear to cause the depauperate aquatic community. 

 

The investigations showed that the contaminant levels detected in the sediment and surface water in 

Goss Cove did not pose potential adverse risks to human health or the environment.  Based on these 
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findings, NFA was recommended for these media.  The two remedial alternatives evaluated for the 

soil/waste in the FS were no action and installation of an engineered control cap (presumptive remedy) 

with institutional controls and monitoring.  The capping alternative was selected for Site 8, and the ROD 

for this site was signed by the Navy and regulators in September 1999. 

 

The RD for the Site 8 soil began in October 1999.  Additional field work (i.e., field survey, geotechnical 

field investigation, and geotechnical laboratory testing program) was conducted to collect the necessary 

data to complete the design.  The RD was finalized in November 2000 (TtNUS, 2000b), and construction 

of the engineered cap system was completed in June 2001.   

 

The BGOURI was completed (TtNUS, 2002a) to further evaluate the potential risks identified in the Phase 

II RI associated with exposure to groundwater by human receptors.  The field work for the BGOURI was 

completed prior to construction of the engineered cap system.  Groundwater samples were collected from 

existing permanent monitoring wells to further characterize the site.  The analytical data from the RI 

indicate that sources of VOCs, SVOCs, and metals within the fill material are continuing to impact the 

shallow groundwater at the site.  It is likely that these chemicals are mobile and being transported in the 

groundwater to the Thames River.  However, the results of the human health risk assessment showed 

that all risks for construction workers exposed to groundwater at Site 8 were less than or within target risk 

ranges.  The BGOURI recommended that the Navy complete the RA for the soil, implement land use 

controls, and begin groundwater monitoring in accordance with the Groundwater Monitoring Plan (TtNUS, 

2001a) as soon as the action is finalized.  It was recommended that the decision for preparation of an FS 

for the groundwater at Site 8 be postponed until site conditions stabilize and the trends in groundwater 

contaminant concentrations are determined based on results of the groundwater monitoring program. 

 

O&M of the cap system at Site 8 is being performed in accordance with the draft final O&M Manual for IR 

Program Sites (TtNUS, 2002c).  The groundwater monitoring program for Site 8 began in 2001 (TtNUS, 

2001a) and is ongoing.  The results of the program are being used to verify the effectiveness of the cap in 

reducing infiltration and leaching of contaminants and to confirm that contamination is not migrating from 

the soil to groundwater and eventually to the Thames River.  The analytical results for the first year of 

groundwater monitoring at the Goss Cove Landfill showed exceedances of the primary monitoring criteria 

and the related site-specific background for several analytes (VOCs, SVOCs, and metals).  Phenanthrene 

concentrations appear to be increasing over time in the localized vicinity of shallow wells 8MW2S and 

8MW3.  Several compounds were also detected in upgradient wells at concentrations greater than 

downgradient wells indicating an upgradient source of these compounds.  A remedy for Site 8 

groundwater will be selected in the future.  A summary of findings for Site 8 is included as Table 2-9. 
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2.1.8 Site 9 - Oily Wastewater Tank (OT-5) 

Site 9, Waste Oil Tank (OT-5), was an underground, concrete storage tank located between Sculpin 

Avenue and Tang Avenue in the southern portion of NSB-NLON.  The investigations at Site 9 were 

conducted under the CTDEP RCRA UST Program.  The site map is included as Figure 8-11.  The site’s 

location relative to other IR sites is shown on Figure 8-2.  The tank had a diameter of approximately 

112 feet and was 11 feet deep.  The top of the tank was approximately 5 feet below the ground surface.  

The tank had a capacity of approximately 750,000 gallons. 

 

The tank was constructed in the 1940s and was used to store fuel oil.  In the late 1970s, the tank was 

converted to a storage tank for bilge water and other waste solutions.  Use of OT-5 stopped in 1993 and 

all tank contents including floating product and most of the settled sludge were removed (HNUS, 1994a).  

A residual sludge layer of approximately 2 to 3 inches was left in the tank during purging.  This sludge 

contained PCBs at concentrations exceeding 500 mg/kg [Halliburton NUS (HNUS), 1994a]. 

 

After OT-5 was emptied, groundwater infiltrated through cracks in the concrete surface and partially 

refilled the tank (HNUS, 1994a).  Subsurface contamination of the surrounding soil and groundwater may 

have been caused by draining of the infiltrated water through the cracks and into the surrounding media. 

 

In 1994, HNUS completed a removal action at OT-5.  The task included the removal and disposal of PCB-

contaminated sludge at OT-5.  Removal of the OT-5 waste materials from the frac trailers and roll-off 

containers and off-site disposal of these waste materials were initiated by the RAC on July 21, 1994 and 

concluded on August 16, 1994.  The waste stored inside the two frac trailers and the two roll-off 

containers was removed in accordance with the procedure described in the Removal Action Work Plan 

(HNUS, 1994b). 

 

The liquid portion of the waste was aspirated from the frac trailers and roll-off containers into a PCB-

dedicated vacuum trailer that was also used to ship the waste for off-site incineration and disposal at the 

Aptus facility located in Aragonite, Utah.  A total of seven vacuum trailer loads were removed from the 

frac trailers and roll-off containers and shipped to Aptus. 

 

The solid portion of the waste was consolidated into one of the two roll-off containers and shipped in that 

container for off-site incineration and disposal to the Aptus facility.  The empty roll-off container was then 

returned to the site for decontamination. 

 

Each waste load was weighed on site prior to departure and again upon arrival at the Aptus facility.  A 

Uniform Hazardous Waste Manifest and Notification of Waste Subject to Land Disposal Restriction were 

prepared for each waste shipment. 
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Following waste removal, the inside surfaces of the frac trailers and roll-off containers were 

decontaminated, and wipe samples were collected for verification purposes from inside surfaces.  The 

trailers and containers were decontaminated repeatedly until the PCB concentrations from the wipe 

samples were less than the required 10 µg per 100 cm2.  The Post Removal Action Report (HNUS, 

1994b) presents the results of the verification sampling and analysis procedures performed by HNUS to 

verify that clean-up standards were met for the decontamination of the containers used for the temporary 

on-site storage of the PCB-contaminated sludge removed from OT-5. 

 

After the contents of OT-5 were removed, the tank was cleaned and the top of the tank was crushed.  The 

tank was closed in place by filling it with inert material.  No further RA is necessary for soil to ensure 

protection of human health and the environment at Site 9.  The removal action eliminated the need to 

conduct additional RA.  The status of this site is considered to be RC.  A summary of findings for Site 9 is 

included as Table 2-10. 

 

Site 9 is located within the Fuel Farm (Site 23).  The groundwater at Site 23 was investigated under 

CERCLA during the BGOURI (TtNUS, 2002a).  Further discussion of the groundwater results for Site 23 

is provided in Section 2.1.21. 

 

2.1.9 Site 10 - Lower Subase-Fuel Storage Tanks and Tank 54-H 

Six former USTs, including Tank 54-H, are located at the Lower Subase at the corner of Corvina Road 

and Amber Jack Road.  The site map is included as Figure 8-12.  The location of Site 10 in relation to the 

other IR sites is shown on Figure 8-2.   

 

Concrete USTs E, F, and G each had 125,000-gallon capacities and were used to store diesel fuel from 

1942 to 1987.  Concrete USTs K and L each had 25,000-gallon capacities and were used to store 

lubrication and hydraulic oil from 1954 to 1989.  Tank 54-H had a 30,000-gallon capacity and was used 

as a reclamation tank for the other five tanks.  Tanks E, F, and G have been decommissioned, and new 

steel tanks have been installed within the concrete shells of Tanks K and L (EPA, 1995).  Tank 54-H has 

also been decommissioned.   

 

The IAS concluded that there was some measurable leakage from the tanks at Site 10 and recommended 

monitoring of the tank levels to see if the tanks were leaking (Envirodyne, 1983). 

 

In 1989, Fuss & O'Neill conducted a hydrogeologic investigation of two UST areas at NSB-NLON, one at 

the Tank Farm located southeast of the Lower Subase and the other in the Lower Subase (i.e., Site 10).  

The study was initiated as a result of subsurface soil contamination encountered during construction 
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activities in the two areas.  At Site 10, four monitoring wells (FOMW-13 through 16) were installed around 

Tank 54-H.  Soil samples were collected from each well and field screened with an organic vapor 

analyzer (OVA).  Groundwater samples from each of the monitoring wells were analyzed by a laboratory 

for volatile aromatic hydrocarbons and scanned for petroleum products. 

 

No. 2 fuel oil was detected in monitoring wells at Tank 54-H at concentrations ranging from 21 to 

1,100 milligrams per liter (mg/L).  In addition, low concentrations (less than 15 µg/L) of benzene and 

xylenes were detected in FOMW13.  Fuss & O'Neill concluded that petroleum contamination had 

impacted groundwater in the area. 

 

Sites 10 and 11 were evaluated collectively as Zone 1 in the Phase II RI (B&RE, 1997b) and Lower 

Subase RI (TtNUS, 1999b).  The Thames River adjacent to Zone 1 was also investigated during the 

Phase II RI and Lower Subase RI.  Because of this approach, the remainder of this section only 

discusses information in terms of Zone 1. 

 

The investigation found that significant amounts of petroleum contamination (No. 2 fuel oil and waste 

lubricating oils) remain in the soil of Zone 1; however, the historical sources of petroleum contamination 

have been eliminated.  Petroleum and lead contamination were also identified in the groundwater.  The 

HHRA showed that there are potential risks to receptors from exposure to contaminated site media under 

current and future scenarios. The ERA for the Thames River (sediment and surface water) adjacent to 

Zone 1 showed that the risks to ecological receptors are currently minor.   

 

The Lower Subase RI Report (TtNUS, 1999b) recommended that Zone 1 proceed to an FS for evaluation 

of appropriate remedial alternatives for soil and limited actions for groundwater.  Because of the extensive 

amount of underground utilities in Zone 1 and the nature of the activities conducted at this location 

(i.e., national security), it was recommended that the FS for this zone evaluate, to the extent possible, 

passive and/or in-situ remedial alternatives and the use of institutional controls.  In addition, it was 

suggested that “hot spot” removal actions, in lieu of full-scale excavation, should be evaluated in the Zone 

1 FS.  It was also recommended that the FS evaluate limited action scenarios for the groundwater and 

storm sewer system of Zone 1, in conjunction with the soil remedial alternatives.  The scenarios evaluated 

for the groundwater should include free-phase product removal from monitoring well 13MW18 and a 

monitored natural attenuation/tiered groundwater monitoring program.  The scenario for the storm sewer 

system should include cleaning and repair of the system.   

 

The Navy subsequently cleaned the Lower Subase storm sewer catch basins in August 2000.  Two Zone 

1 catch basins were cleaned by Fleet Environmental using a vacuum truck.  The material removed from 
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the catch basins was containerized, tested, and properly disposed off site.  The storm sewer lines were 

not surveyed or repaired during the effort.  A summary of findings for Site 10 is included as Table 2-11. 

 

An FS is currently being prepared for Zone 1 soil and groundwater.  The date for finalization of the FS for 

the Lower Subase zones has not been determined.  After the FS is finalized, a remedy for Zone 1 will be 

selected by the Navy, EPA, and CTDEP. 

 

2.1.10 Site 11 - Lower Subase - Power Plant Oil Tanks 

Site 11 consists of four former underground tanks (A, B, C, and D) located immediately east of Building 

29.  The site map is included as Figure 8-12.  The location of Site 11 in relation to the other IR sites is 

shown on Figure 8-2.  Concrete tanks A and B each had a capacity of 170,000 gallons and were used to 

store No. 6 grade fuel oil that was pumped from the Tank Farm located at the southern end of NSB-

NLON.  Concrete tanks C and D each had a capacity of 170,000 gallons.  Tank C was used to store 

diesel oil, and Tank D was used to store waste oil generated by the bilge water oil recovery system at the 

power plant.  The tanks were installed during World War II and were decommissioned in the mid-1980s.  

The old concrete tanks were repaired and are now used as containment structures for three new, 

150,000-gallon steel tanks. 

 

According to the IAS, there was leakage from the tanks and migration of petroleum to the groundwater, 

the steam and fuel pipeline tunnels, and the underground vaults.  The IAS recommended replacing the 

tanks at Site 11 and implementing oil recovery (Envirodyne, 1982). 

 

In 1987, Wehran Engineering Corporation completed a Final Site Investigation for subsurface oil 

contamination and identified an area within Site 11 that was contaminated with heavy oil.  This area, 

comprised of electrical conduits and manholes along Corvina Road, contained a mixture of No. 5 and No. 

6 fuel oils.  Wehran recommended that further review of the operation and distribution of oil in Building 29 

be conducted (Wehran, 1987). 

 

Sites 10 and 11 were evaluated collectively as Zone 1 in the Phase II RI (B&RE, 1997b) and Lower 

Subase RI (TtNUS, 1999b).  The Thames River adjacent to Zone 1 was also investigated during the 

Phase II RI and Lower Subase RI.  Because of this approach, the remainder of this section only 

discusses information in terms of Zone 1. 

 

The investigation found that significant amounts of petroleum contamination (No. 2 fuel oil and waste 

lubricating oils) remain in the soil of Zone 1; however, the historical sources of petroleum contamination 

have been eliminated.  Petroleum and lead contamination were also identified in the groundwater.  The 

HHRA showed that there are potential risks to receptors from exposure to contaminated site media under 
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current and future scenarios. The ERA for the Thames River (sediment and surface water) adjacent to 

Zone 1 showed that the risks to ecological receptors are currently minor.   

 

The Lower Subase RI Report (TtNUS, 1999b) recommended that Zone 1 proceed to an FS for evaluation 

of appropriate remedial alternatives for soil and limited actions for groundwater.  Because of the extensive 

amount of underground utilities in Zone 1 and the nature of the activities conducted at this location 

(i.e., national security), it was recommended that the FS for this zone evaluate, to the extent possible, 

passive and/or in-situ remedial alternatives and the use of institutional controls.  In addition, it was 

suggested that “hot spot” removal actions, in lieu of full-scale excavation, should be evaluated in the Zone 

1 FS.  It is also recommended that the FS evaluate limited action scenarios for the groundwater and 

storm sewer system of Zone 1, in conjunction with the soil remedial alternatives.  The scenarios evaluated 

for the groundwater should include free-phase product removal from monitoring well 13MW18 and a 

monitored natural attenuation/tiered groundwater monitoring program.  The scenario for the storm sewer 

system should include cleaning and repair of the system.   

 

The Navy subsequently cleaned the Lower Subase storm sewer catch basins in August 2000.  Two Zone 

1 catch basins were cleaned by Fleet Environmental using a vacuum truck.  The material removed from 

the catch basins was containerized, tested, and properly disposed off site.  The storm sewer lines were 

not surveyed or repaired during the effort.     

 

An FS is currently being prepared for Zone 1 soil and groundwater.  The date for finalization of the FS for 

the Lower Subase zones has not been determined.  After the FS is finalized, a remedy for Zone 1 will be 

selected by the Navy, EPA, and CTDEP.  A summary of findings for Site 11 is included as Table 2-12. 

 

2.1.11 Site 13 - Lower Subase-Building 79 Waste Oil Pit 

Site 13 consists of the waste oil pit located in the northwestern corner of Building 79 on the Lower 

Subase.  The site map is included as Figure 8-13.  Figure 8-2 shows the location of the site relevant to 

the other IR sites at NSB-NLON.  The pit was formerly used as a collection area for waste oil and solvents 

that were generated during the cleaning and servicing of diesel train engines.  The pit has been filled with 

concrete (Wehran, 1987), and a recovery well system was installed sometime around 1985.  The system 

operated for a period of several months but was determined to be ineffective and was later abandoned. 

 

Analytical results from soil samples collected from borings in the area of the waste oil pit indicate that 

subsurface contamination is primarily lubricating/motor oil [Naval Environmental Support Office (NESO), 

1979].  The oil was detected at a sample interval of 6 to 9 feet below the ground surface.  It is estimated 

that the saturated volume of contamination is approximately 50 feet by 50 feet by 4 feet deep. 
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In 1987, Wehran Engineering Corporation completed an investigation to identify and delineate the 

sources of heavy oils in the subsurface of the Lower Subase (Sites 10, 11, and 13).  Manholes and the 

area underneath the supporting platform in the vicinity of Building 79 (Site 13) contained No. 6 fuel oil 

older than 1 year and trace levels of waste oils.  Wehran recommended removal of the oil from the 

manholes near Building 79 using absorption pads and/or excavation of oil-laden soil and inspection of fuel 

lines within the trench and subsequent cleaning of the trench. 

 

During the Phase I RI, a brown, milky oil was identified west of Building 79.  The report indicated this oil 

potentially originated from the former waste pit in Building 79.  An old drawing shows the outlet from the 

waste oil pit 29 feet south of the northern side of Building 79 (Atlantic, 1992). 

 

The Quay Wall Study Area runs from approximately Pier 2 to Pier 6 (see Figure 8-13).  An investigation 

and removal action were completed in this area to address petroleum contamination.  The area was man-

made and consists of a wooden platform and quay wall constructed in 1940.  The wooden platform is 4 

inches thick and is supported by 10- to 12-inch-square wooden joists and 8-inch timber pilings.  A steel 

bulkhead along the Thames River was erected in 1952; it was constructed of steel sheet piling and 

supports.  During construction of the bulkhead, the quay wall and wooden platform were covered with 

approximately 6 to 7 feet of sand and gravel fill, and the area was paved for vehicular access along 

Albacore Road.  The quay wall is located approximately 4 feet east of the steel bulkhead, immediately 

beneath the paved surface.  Fill soil below the wooden platform and quay wall periodically wash out.  Void 

spaces of 3 to 8 feet exist discontinuously beneath the wooden platform.  Sand and gravel fill separate 

the void spaces, and the void spaces are filled with sand poured into a series of manholes along the 

length of Albacore Road.  Natural river deposits of silt and sand underlie the void spaces and sand fill.   

 

Zones of visible petroleum contamination were present in the soil immediately above the wooden platform 

and in the fill below the wooden platform.  Petroleum was found in the area around the storm sewer 

manhole northeast of Pier 4.  Globules of floating product were also present in the standing water in the 

void spaces below the wooden platform.  Releases of petroleum products and oily substances were 

observed in the Thames River in the vicinity of the storm sewer outfall just north of Pier 4 in November 

1994.  It was determined that the probable source of the releases was the storm sewer manhole near 

Pier 4 and Building 79.  An expandable rubber plug was placed in the storm sewer outfall in November 

1994, and the storm sewer pipe leading to the outfall was filled with sand in late December 1994.  These 

measures appear to have eliminated migration of petroleum product from this outlet because no visible 

release of petroleum product has been observed in the Thames River near the outlet. 

 

HNUS prepared a Removal Site Evaluation for the quay wall to summarize the removal actions performed 

in November and December 1994 to remedy petroleum product releases that occurred along the quay 
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wall of the Lower Subase.  Five subsurface soil samples were collected from five of the six borings.  Four 

of the soil samples (QW-2, QW-3, QW-4, and QW-5) were analyzed for benzene, toluene, ethylbenzene, 

and xylenes (BTEX) and TPH.  The fifth soil sample (QW-1) was analyzed for Target Compound List 

(TCL) organics, Target Analyte List (TAL) inorganics plus boron, TPH, and toxicity characteristic leaching 

procedure (TCLP) metals.  Lead was identified as the only COC.  Based on current and anticipated land 

use of the area, direct exposures to lead were not considered likely to occur except during construction 

activities.  Therefore, the Removal Site Evaluation recommended that no further removal action be 

performed at that time but that further site investigations should focus on lead concentrations.  It was 

estimated that no more than 800 gallons of petroleum were pumped from the void spaces. 

 

A majority of the site is paved or covered with buildings.  The site was included in Zone 4 for the Phase II 

RI and Lower Subase RI.  The Thames River adjacent to Zone 4 was also investigated during the Phase 

II RI and Lower Subase RI. Because of this approach, the remainder of this section only discusses 

information in terms of Zone 4. 

 

Lead contamination was identified in the shallow and deep soil and groundwater in Zone 4.  Widespread 

TPH contamination was identified in the deep soil at Zone 4.  Some petroleum contamination was also 

evident in the shallow soil and groundwater.  The HHRA showed that there are potential risks to receptors 

from exposure to contaminated site media under current and future scenarios. The ERA for the Thames 

River (sediment and surface water) adjacent to Zone 4 showed that the risks to ecological receptors were 

low to moderate. 

 

The Lower Subase RI recommended that Zone 4, which includes Site 13 - Building 79 Waste Oil Pit, 

Site 19 - Solvent Storage Area (Building 316), the Quay Wall Study Area, and the fuel distribution 

pipeline, proceed to an FS to evaluate appropriate remedial alternatives.  Because of the extensive 

amount of underground utilities in Zone 4 and the sensitive nature of the activities conducted at this 

location (i.e., national security), it was recommended that the FS for this zone focus, to the extent 

possible, on evaluation of alternatives that rely on institutional controls to limit exposure to contaminated 

soil and passive and/or in-situ remedial alternatives.  In addition, it was suggested that the Zone 4 FS  

consider “hot spot” removal actions in lieu of full-scale excavation.  A tiered groundwater monitoring 

program and cleaning and repair of the Zone 4 storm sewer system was recommended for evaluation 

during the FS.  The RI also recommended additional characterization of the sediment in the Thames 

River to provide the data necessary to refine the ERA prior to proceeding to an FS.    

 

The Navy subsequently cleaned the Lower Subase storm sewer catch basins in August 2000.  Seven 

Zone 4 catch basins were cleaned by Fleet Environmental using a vacuum truck.  The material removed 
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from the catch basins was containerized, tested, and properly disposed off site.  The storm sewer lines 

were not surveyed or repaired during the effort.   

 

An FS for Zone 4 soil and groundwater was under preparation, but it was put on hold until additional 

investigation of the Thames River adjacent to Zone 4 was completed to further refine the ERA.  The 

results of the investigation will be used to determine if the Thames River sediment should be included in 

the FS.  The date for finalization of the FS for the Lower Subase zones has not been determined.  After 

the FS is finalized, a remedy for Zone 4 will be selected by the Navy, EPA, and CTDEP.  A summary of 

findings for Site 13 is included as Table 2-13.  

 

2.1.12 Site 14 - Over Bank Disposal Area-Northeast 

The OBDANE site is located in a heavily wooded area on the edge of a ravine north of Stream 3 of the 

Area A Downstream, west of the Area A Weapons Center, and south of the Torpedo Shops.  At one time, 

miscellaneous wastes were apparently dumped over the bedrock edge.  The site is circular and 

approximately 80 feet in diameter.  A dirt road provides limited access to the wooded site.  Figure 8-14 

shows the general site arrangement.  The location of Site 14 in relation to the other IR sites is shown on 

Figure 8-2.  A nearly vertical 20-foot-high bedrock face is located at the eastern edge of the site.  The rest 

of the site slopes to the southwest. 

 

The IAS Report (Envirodyne, 1983) stated that the vegetation at the site indicated that no dumping had 

occurred within 10 years prior to the 1982 investigation.  The IAS report documented the presence of 

several empty fiber drums.  Atlantic personnel inspected the site on September 30, 1988 and verified that 

the drums were still present.  No visual staining or stressed vegetation was observed at this time.  No 

development of this area was planned. 

 

During the Phase I RI (Atlantic, 1992), surface soil samples were collected from within the limits of the 

identified disposal area.  Based on the sample results, the RI concluded that there was negligible risk 

associated with Site 14 and recommended that a supplemental Step I Investigation be performed.  During 

the Phase II RI (B&RE, 1997b), a single shallow monitoring well was installed downgradient of the site, 

and two rounds of groundwater samples were collected.  Six additional soil samples were also collected 

within the limits and downgradient of the disposal area.  The Phase II RI concluded that all human health 

risks were within or less than EPA’s target range; however, arsenic was found in surface soil samples at 

concentrations slightly exceeding State standards, and lead contamination was found in surface soil 

samples approximately 80 feet south of the site.  The RI Report recommended that further 

characterization of the surface soil with respect to arsenic and lead should be completed. 
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An Action Memorandum for an NTCRA was prepared for Site 14 by the Navy in 1999.  Removal and off-

site disposal of contaminated soil and debris at the site was the recommended alternative in the Action 

Memorandum.  A work plan for the removal action was prepared, and the removal action was completed 

in May 2001.  A post-removal action report was prepared to document the actions taken during removal 

action.  No significant risks from exposure to the soil remained at site after the NTCRA; therefore, the 

Navy is in the process of preparing a Proposed Plan and ROD to document an NFA decision for Site 14 

soil. 

 

The groundwater at Site 14 was further characterized during the BGOURI (TtNUS, 2002).  For the RI, Site 

3 and Site 14 were evaluated collectively because Site 14 falls within the boundary of Site 3, and any 

impacts from Site 14 would be detected in the groundwater beneath Site 3.  Twenty-six samples were 

collected from Site 3 wells, but only one groundwater sample from the single Site 14 well was collected 

during the BGOURI.  Groundwater results for Sites 3 and 14 indicated that the water quality was 

generally good, with only sporadic, low-concentration detections of VOCs and metals in site monitoring 

wells.  The VOCs were detected exclusively in Site 3 monitoring wells.  Seven metals were the only 

chemicals detected in the Site 14 groundwater sample, and all concentrations were less than background 

groundwater concentrations.  The HHRA determined that risks posed by exposure of construction 

workers to groundwater at Sites 3 and 14 are within EPA and CTDEP acceptable levels, assuming that 

the workers are exposed to the maximum observed concentrations of site contaminants.  The HHRA also 

determined that risks posed by exposure of hypothetical future residents to groundwater at Sites 3 and 14 

are outside of USEPA and CTDEP acceptable levels, assuming the residents are exposed to the 

maximum observed concentrations of site contaminants. Arsenic, benzo(a)pyrene, TCE, and vinyl 

chloride were the major contributors to the ICRs, and thallium was the major contributor to the HIs.  All of 

the chemicals that contributed significantly to the risks were detected in the Site 3 wells.  The BGOURI 

recommended that an FS be prepared to evaluate the groundwater associated with Sites 3 and 14.  A 

summary of findings at Site 14 is included as Table 2-14.   

 

Site 14 groundwater was further evaluated in the BGOURI Update/FS Report (TtNUS, 2004).  A 

supplemental HHRA evaluation was performed with the Site 14 groundwater data collected during the 

BGOURI, separate from the Site 3 groundwater data. The evaluation indicated that there are no 

significant risks to potential receptors from exposure to Site 14 groundwater.  Based on these results, 

NFA was recommended for Site 14 groundwater in the BGOURI Update/FS.  The Navy is currently 

preparing a Proposed Plan and ROD to document the NFA decision for Site 14 groundwater. 

 

2.1.13 Site 15 - Spent Acid Storage and Disposal Area 

The SASDA was located in the southeastern section of NSB-NLON, between the southern side of 

Buildings 409 and 410.  Figure 8-15 displays the general site arrangement.  Figure 8-2 shows the location 
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of the site relevant to the other IR sites at NSB-NLON.  The site consisted of a concrete storage pad and 

an UST. 

 

According to previous reports (Atlantic, 1994b), the area was used for storage and disposal of discarded 

batteries.  Acid was removed from the battery housings and temporarily stored in a 4- by 4- by 12-foot, 

rubber-coated, underground tank.  The acid was periodically emptied from the tank by a pumper truck 

and disposed off site.  The battery housings were temporarily stored on the adjacent concrete pad.  The 

former tank and the surrounding soils encompassed approximately 1,000 square feet. 

 

All battery acid and housing storage at the site was terminated.  According to documentation (Atlantic, 

1994b), the acid storage tank was filled with soil and covered by a concrete pad.  Future plans for this 

area included the demolition of Buildings 409 and 410 and the construction of a warehouse. 

 

Site 15 was investigated during the Phase I RI (Atlantic, 1992) and the FFS (Atlantic, 1994b).  Soil and 

groundwater samples were collected and analyzed during the investigations to characterize the site and 

to determine appropriate remedial alternatives.  The results of the RI and FFS suggested that a removal 

action should be completed to address the tank and associated contamination.  An Action Memorandum 

was prepared, and a TCRA was completed by OHM Remediation Services Corporation (OHM) in January 

1995.  The tank, 318 tons (200 cubic yards) of lead contaminated soil, contaminated pavement, and the 

tank contents were removed and disposed off site (OHM, 1995b). 

 

The site was further evaluated during the Phase II RI (B&RE, 1997b).  The Phase II RI field investigation 

included the collection and analysis of soil and groundwater samples from the site.  The field investigation 

was conducted prior to the TCRA, but the only data evaluated during the RI were data associated with 

sample locations that were not excavated during the TCRA.  This approach provided an assessment of 

post-TCRA conditions at the site.  The RI recommended that limited additional sampling be completed to 

verify that the remaining soil did not contain significant contaminant concentrations that would impact the 

groundwater beneath the site.  The RI also recommended that if the sampling results confirmed that the 

soil would not impact the groundwater, an NFA decision document should be pursued for soil. 

 

Based on the recommendations of the Phase II RI, the CTDEP completed additional sampling and 

analysis at the site in 1997.  The results of the program showed that remaining concentrations of 

inorganics in the soil did not present a contaminant migration concern from soil to groundwater.  Using 

these results, the Navy subsequently prepared an NFA Source Control ROD for the site.  The ROD was 

written and signed in September 1997 (Navy, 1997c). 
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The groundwater associated with this site was further characterized as part of the BGOURI (TtNUS, 

2002a).  The objective of the RI was to further characterize the nature and extent of groundwater 

contamination to determine if the TCRA was successful and to quantify the risks to potential human 

receptors associated with groundwater at the site.  Groundwater samples were collected from four 

existing groundwater monitoring wells, and the results indicated that residual contamination (i.e., metals 

in soil) from the former SASDA is impacting the groundwater.  Because the groundwater at the site was 

found to be relatively acidic, it was hypothesized that the lead and other metals that were detected in 

groundwater will be mobile and migrate from the site.  The data also indicated that a source of TCE that is 

unrelated to the site is impacting the Site 15 groundwater.  The HHRA results from the BGOURI indicated 

that Site 15 groundwater does not pose any significant risks to construction workers, but it does pose 

potential risks to hypothetical human receptors.  Carcinogenic risks for future adult residents exposed to 

Site 15 groundwater were less than or within acceptable risk levels, but noncarcinogenic risks for future 

adult residents exposed to Site 15 groundwater exceeded the acceptable level of 1.0 under the RME 

scenario.  Although not evaluated in the HHRA, potential risks to future child residents resulting from 

exposures to groundwater would also be expected to marginally exceed acceptable risk levels.  

Chromium and silver were the major contributors to the noncarcinogenic risks.  The BGOURI 

recommended that an FS be prepared for Site 15 groundwater to address contaminant migration issues 

and the potential risks to hypothetical residential users associated with metals. 

 

A DGI was completed at the site in the fall of 2002 to delineate the extent of the remaining source 

material and confirm the groundwater results from the BGOURI.  The results of the DGI were documented 

in the BGOURI Update/FS Report (TtNUS, 2004).  The results the investigation showed that there is no 

contamination remaining in the soil that is acting as a source of contamination to the groundwater and 

that there is no significant groundwater contamination at the site.  The HHRA and data screening results 

showed that there are no soil or groundwater COCs for Site 15.  Comparison of the Phase II RI and DGI 

analytical results to the BGOURI results indicate that the BGOURI results were anomalies and were not 

representative of site conditions.  The cause(s) of the anomalies may have been the field sampling 

methodology and/or laboratory issues.  Based on the results of the DGI, it was recommended that the 

existing NFA ROD for Site 15 soil did not need to be amended and that an NFA decision document 

should be prepared for Site 15 groundwater.  A Proposed Plan and ROD are currently being prepared for 

the groundwater at Site 15.  The status of this site is RC.  A summary of findings for Site 15 is included as 

Table 2-15.   

 

2.1.14 Site 16 - Hospital Incinerator 

Site 16 consists of the two former locations where the skid-mounted hospital incinerator was reportedly 

operated.  In the 1980s, the Naval Hospital Groton operated a skid-mounted waste incinerator at two sites 

adjacent to the base hospital.  The two sites (16-A and 16-B) are located west of Tautog Road, adjacent 
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to Building 449 and Building 452.  The site map is included as Figure 8-16.  The location of the site 

relevant to other IR sites is shown on Figure 8-2. 

 

According to the FFA, the incinerator was used to destroy medical records and medical waste 

contaminated with pathological agents.  Ash generated by the waste incinerator was transferred to 

dumpsters and disposed at the municipal landfill.  

 

Site 16 was evaluated during the IAS (Envirodyne, 1983) for NSB-NLON.  No sampling activities were 

conducted as part of the study.  The study’s recommendation for this site was that no further investigation 

was necessary because, at the time of the IAS study, the site was still operational.  As a result of this, no 

investigation of Site 16 was conducted during either the Phase I or the Phase II RIs.  The Navy has 

subsequently ceased operations of the incinerator at the hospital. 

 

The site was investigated during the BGOURI (TtNUS, 2002a) to determine the impact of the operation of 

the incinerator.  The BGOURI focused on soil at Site 16.  Surface and subsurface soil samples were 

collected for analysis during test boring activities.  Temporary groundwater monitoring wells were to be 

installed and sampled during the investigation, but they were not installed because no overburden 

groundwater was found before shallow bedrock was encountered.  The depth to bedrock at Site 16 was 

found to be less than 3 feet below the ground surface.  Additional efforts were not made to investigate the 

groundwater in the bedrock because of the following factors:    

 

• The source of contamination at Site 16 was a skid-mounted incinerator, and the contaminants at the 

site (i.e., dioxins/furans, PCBs, and metals) are not typically mobile in the dissolved phase. 

 

• The bedrock (granite) at NSB-NLON is relatively competent and would likely impede vertical 

contaminant migration.  In addition, regional hydrogeologic information suggests that the depth to 

groundwater in the bedrock is more than 70 feet below the ground surface. 

 

The nature and extent of contamination and HHRA results from the RI indicated that the past operation of 

the skid-mounted incinerator at Site 16 did not significantly impact the surrounding soil and that the site 

soils do not pose significant risks to any potential human receptors (i.e., all risks were within acceptable 

levels).  Risks to ecological receptors were not evaluated during this RI because the site does not provide 

suitable ecological habitat.   

 

In addition to the sampling and analytical program, interviews were conducted during the RI to obtain 

historical information about the incinerator.  Personnel at the Naval Groton Hospital (the Director of 

Records and the Regional Coordinator) and the NSB-NLON Public Works Department were contacted 
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regarding this issue.  None of the personnel knew of any historical information about the incinerator or 

could provide any insight into its operation. 

 

The results of the RI did not indicate that subsequent rounds of investigation were necessary to further 

characterize the site or that an FS was necessary for this site.  The RI recommended that an NFA 

decision document be prepared for this site.  A Proposed Plan and ROD for Site 16 soil are currently 

being prepared.   A summary of findings for Site 16 is included as Table 2-16. 

 

2.1.15 Site 17 - Lower Subase-Hazardous Materials/Solvent Storage Area (Building 31) 

Building 31 was constructed in 1917 and was originally used as a battery shop until the mid-1950s.  The 

site map is included as Figure 8-17.  The location of Site 17 relative to other IR sites is shown on Figure 

8-2.  Battery overhaul was one of the largest operations conducted at the Subase prior to use of nuclear 

power for the submarines.  Old diesel submarines containing approximately 100 batteries were routinely 

serviced in the Battery Overhaul Shop at Building 31.  Services ranged from charging batteries to 

complete battery overhaul.  Spent acid from the overhauled batteries was disposed in a spent acid tank 

located at Site 15 (Envirodyne, 1983). 

 

After World War II, the building was converted to a storage facility for hazardous materials.  Building 31 

has been used as the main hazardous/flammable materials warehouse for the base since the 1970s.  

Items such as sulfuric acid, methyl isobutyl ketone, potassium hydroxide, potassium tetraborate, 

hydrofluoric acid, and nitric acid were stored in containers of up to 55-gallon capacity.  In 1992, while the 

concrete floor of the building was being replaced to comply with RCRA regulations, a yellow discoloration 

was discovered in the soil beneath the floor slab.  Analysis of soil samples revealed elevated levels of 

lead.  As a result, an Action Memorandum was prepared (HNUS, 1993) to document the need to 

remediate lead-contaminated soil to a depth of 1 foot below the water table.  The TCRA was completed in 

1995 (HNUS, 1995a).  Figure 8-18 shows the cells within Building 31 that were remediated.  Some 

contaminated soil was left in place in the areas between Building 31 and the Thames River front because 

its removal would have interfered too much with Subase traffic.   

 

During subsequent investigations, Site 17 has been included in Zone 3 of the Lower Subase, which 

extends from Capelin Road along the southern end of Zone 2 to the southern side of Bullhead Road.  

Zone 3 includes Site 17, fuel oil distribution lines, and steam, condensate, and electrical ducts.  The 

Providence and Worcester Railroad borders the eastern edge of Zone 3, and the Thames River lies to the 

west of it.  Because of this approach, the remainder of this section only discusses information in terms of 

Zone 3. 
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Fuel oil distribution lines and utility ducts and trenches run through Zone 3.  In 1996, pressure leak testing 

was performed on the lines and valves in the fuel distribution system within Zone 3.  All sections of the 

line and various valves tested in the portion of the distribution system within Zone 3 passed the pressure 

testing procedures.   

 

The results of the Lower Subase RI (TtNUS, 1999b) indicated that lead is still a concern in the soil and 

groundwater at this site and that petroleum compounds are also of concern in the soil.  The Lower 

Subase RI recommended that Zone 3 proceed to an FS.  Because of the extensive amount of 

underground utilities in Zone 3 and the sensitive nature of the activities conducted at this location (i.e., 

national security), it was recommended that the FS for this zone focus on the evaluation of alternatives 

that rely on institutional controls to limit exposure to contaminated soil and a tiered groundwater 

monitoring program to verify that significant contaminant migration is not occurring.  It was also 

recommended that “hot spot” removal actions for the lead contamination and cleaning and repair of the 

Zone 3 storm sewer system should be evaluated during the FS.  The ERA for the Thames River adjacent 

to Zone 3 showed that the risks to ecological receptors in the sediment adjacent to Zone 3 are relatively 

low and that lead is not a significant threat to the ecological receptors.  In addition, the Thames River 

provides significant dilution and mixing, which minimizes the impact of any contaminant migration from 

Zone 3.   

 

The Navy subsequently cleaned the Lower Subase storm sewer catch basins in August 2000.  Two catch 

basins in Zone 3 were cleaned by Fleet Environmental using a vacuum truck.  The material removed from 

the catch basins was containerized, tested, and properly disposed off site.  The storm sewer lines were 

not surveyed or repaired during the effort.   

 

An FS is currently being prepared for Zone 3 soil and groundwater.  The date for finalization of the FS for 

the Lower Subase zones has not been determined.  After the FS is finalized, a remedy for Zone 3 will be 

selected by the Navy, EPA, and CTDEP.  A summary of findings for Site 17 is included as Table 2-17. 

 

2.1.16 Site 18 - Solvent Storage Area (Building 33) 

Site 18 consists of Building 33, which is located east of Grayback Avenue.  The site map is included as 

Figure 8-19.  Several 55-gallon drums containing solvents such as TCE and dichloroethene and some 

gas cylinders were stored in Building 33 (EPA, 1995).  The solvent storage area was identified during the 

IAS (Envirodyne, 1983) for NSB-NLON.  The site was identified as Study Area F in the FFA and is now 

identified as IR Program Site 18.  The location of Site 18 relative to other IR sites is shown on Figure 8-2. 

 

No sampling activities were conducted at Site 18 prior to the BGOURI (TtNUS, 2002a).  During the 

BGOURI, both soil and groundwater samples were collected at Site 18 to characterize the site.  One 
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objective of the RI was to perform an initial characterization of the nature and extent of contamination at 

the site because no sampling or analytical programs had been completed at the site in the past.  Another 

objective of the RI was to quantify the risks to human receptors associated with the site.  Ecological risks 

associated with the site were not evaluated because a majority of the site consists of a building and 

paved parking lot, which do not represent viable habitat. 

 

During the RI, both surface and subsurface soil samples were collected and analyzed.  Three temporary 

groundwater monitoring wells were installed; however, only two were sampled during the RI because one 

well was dry.  The nature and extent of contamination and HHRA results from the RI indicated that past 

storage of solvents at Building 33 did not significantly impact the surrounding media and that the site does 

not pose significant risks to any potential human receptors.  No significant concentrations of contaminants 

were detected in the groundwater at Site 18.  All carcinogenic risks from exposure to soil at Site 18 were 

less than or within acceptable risk levels, and all noncarcinogenic risks were less than the acceptable 

level of 1.0.   

 

The results of the BGOURI did not indicate that subsequent rounds of investigation were necessary to 

further characterize this site.  In addition, the results did not suggest that an FS was necessary for the 

site.  Therefore, the RI recommended that an NFA Decision Document be prepared for this site.  

Separate Proposed Plans and RODs for Site 18 soil and groundwater, respectively, are currently being 

prepared to document the NFA decisions.  A summary of findings for Site 18 is included as Table 2-18. 

 

2.1.17 Site 19 - Lower Subase-Solvent Storage Area (Building 316) 

Site 19 – Solvent Storage Area Building 316, is located in the Lower Subase, west of Pier 2.  The site 

map is included as Figure 8-13.  The location of Site 19 relative to other IR sites is shown on Figure 8-2.  

Several 5-gallon cans containing methyl ethyl ketone were stored in Building 316 (EPA, 1995).  Solvents 

are no longer stored in this facility. 

 

Soil and groundwater sampling and analysis were conducted at this site during the Lower Subase RI 

(TtNUS, 1999b).  This site was included in Zone 4, which includes Site 13 - Building 79 Waste Oil Pit, 

Site 19 - Solvent Storage Area (Building 316), the Quay Wall Study Area, and the fuel distribution 

pipeline, during the Lower Subase RI.  Because of this approach, the remainder of this section only 

discusses information in terms of Zone 4.   

 

Lead contamination was identified in the shallow and deep soil and groundwater in Zone 4.  Widespread 

TPH contamination was identified in the deep soil at Zone 4.  Some petroleum contamination was also 

evident in the shallow soil and groundwater.  The HHRA showed that there are potential risks to receptors 

from exposure to contaminated site media under current and future scenarios. The ERA for the Thames 
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River (sediment and surface water) adjacent to Zone 4 showed that the risks to ecological receptors were 

low to moderate. 

 

The Lower Subase RI recommended that Zone 4 proceed to an FS to evaluate appropriate remedial 

alternatives.  Because of the extensive amount of underground utilities in Zone 4 and the sensitive nature 

of the activities conducted at this location (i.e., national security), it was recommended that the FS for this 

zone focus, to the extent possible, on evaluation of alternatives that rely on institutional controls to limit 

exposure to contaminated soil and passive and/or in-situ remedial alternatives.  In addition, it was 

suggested that the Zone 4 FS  consider “hot spot” removal actions in lieu of full-scale excavation.  A 

tiered groundwater monitoring program and cleaning and repair of the Zone 4 storm sewer system was 

recommended for evaluation during the FS.  The RI also recommended additional characterization of the 

sediment in the Thames River to provide the data necessary to refine the ERA prior to proceeding to an 

FS.    

 

The Navy subsequently cleaned the Lower Subase storm sewer catch basins in August 2000.  Seven 

Zone 4 catch basins were cleaned by Fleet Environmental using a vacuum truck.  The material removed 

from the catch basins was containerized, tested, and properly disposed off site.  The storm sewer lines 

were not surveyed or repaired during the effort.   

 

An FS for Zone 4 soil and groundwater was under preparation, but it was put on hold until additional 

investigation of the Thames River adjacent to Zone 4 was completed to further refine the ERA.  The 

results of the investigation will be used to determine if the Thames River sediment should be included in 

the FS.  The date for finalization of the FS for the Lower Subase zones has not been determined.  After 

the FS is finalized, a remedy for Zone 4 will be selected by the Navy, EPA, and CTDEP.  A summary of 

findings for Site 19 is included as Table 2-19. 

 

2.1.18 Site 20 - Area A Weapons Center 

Site 20 is the Area A Weapons Center, which is located north of the terminus of Triton Road, adjacent to 

the Area A Wetland.  The site map is included as Figure 8-20.  The site's location relative to other IR sites 

is shown on Figure 8-2.  The site includes Building 524 and the northern and southern weapons storage 

areas.  Building 524 is used for administration, minor torpedo assembly, and storage of simulator 

torpedoes (B&RE, 1997b).  No weapons production takes place in this building.  Chemicals and chemical 

wastes, including cleaning and lubricating compounds, paints, adhesives, and liquid fuels, were stored in 

1-gallon to 5-gallon containers in seven metal storage cabinets located on a paved area south of the 

building.  Many of these materials are classified as corrosive or flammable.  Building 524 was constructed 

in 1990 and 1991.  Prior to construction, the area was primarily woodlands.  Portions of the site were 

blasted to remove bedrock during construction.   
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The northern and southern weapons storage bunkers are located southeast of Building 524.  The 

southern bunkers are first evident in photographs from 1969, and the northern area bunker is evident in 

photographs from 1974.  Weapons containing liquid fuels such as Otto fuel, JP-10, and TH-Dimer (jet 

rocket fuel), are stored in these bunkers.  Routine maintenance and security improvements planned for 

the Area A Weapons Center include grouting and waterproofing of bunkers, repaving of roads, regrading, 

and culvert installation.   

 

This site was investigated during the Phase II RI (B&RE, 1997b).  It was found that minimal contamination 

of surface water and groundwater exists and that the potential for substantial contaminant transport is 

low.  Therefore, limited action was recommended for this site in the Phase II RI.  Although Building 524 is 

part of Site 20, RA in this area is not expected because no impacted soil or sediment has been identified.   

 

A ROD was signed for the soil and sediment OU associated with Site 20 in June 2000.  A small (less than 

200 cubic yards) RA was conducted at the site in 2001 to address PAH and arsenic contamination in the 

soil and sediment.  The action was intended to mitigate direct exposures to soil and sediment and 

involved the excavation of soil and sediment with contaminant concentrations exceeding cleanup levels.  

Confirmatory soil and sediment samples were collected from the bottom and sidewalls of the excavation.  

Following verification of contaminated soil removal, the excavations were backfilled with clean soil, the 

drainage swales were regraded, and the disturbed asphalt was replaced.  Because the RA took place at 

Site 20, the site status is RC. 

 

The groundwater at Site 20 was further characterized during the BGOURI (TtNUS, 2002a).  The objective 

of the investigation was to further characterize the nature and extent of groundwater contamination and to 

quantify the risks to human receptors from the groundwater.  In general, organic and inorganic 

contaminants were detected infrequently and at low concentrations in the groundwater at Site 20.  TCE 

and benzo(a)pyrene were the only organic contaminants identified as significant contaminants in the 

groundwater.  Metals detected at significant concentrations in the groundwater included antimony, 

arsenic, nickel, silver, thallium, and zinc.  High levels of total suspended solids and total dissolved solids 

in one sample may be the reason for the elevated concentrations of two of the metals.  All the organic 

and inorganic contaminants were identified in samples from overburden monitoring wells. 

 

The HHRA determined that risks posed by exposure of construction workers to the maximum observed 

concentrations of site contaminants in groundwater at Site 20 are less than acceptable levels.  The HHRA 

also evaluated future residential groundwater usage, and calculated risks were greater than acceptable 

levels based on exposure to maximum contaminant concentrations.  Even though contaminant 
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concentrations were generally low and risks were acceptable under the current land use scenario, the RI 

recommended that an FS be prepared for the groundwater associated with Site 20.   

 

Prior to proceeding to an FS for the groundwater, a DGI was conducted at Site 20 to confirm the 

groundwater results of the BGOURI.  The results of the DGI were presented in the BGOURI Update/FS 

(TtNUS, 2004).  During the DGI, groundwater samples were collected from the two monitoring wells in 

which high silver concentrations were detected during the BGOURI.  The groundwater samples were 

analyzed for total and dissolved TAL inorganics.  Silver was not detected at concentrations greater than 

the detection limit (4.8 µg/L) in either well during the DGI.  These results indicate that the silver 

concentrations detected during the BGOURI were anomalies because they were not detected during the 

Phase II RI or the DGI.  Further data and risk evaluations were also conducted during the BGOURI 

Update.  The results of the evaluations showed that there is no significant contamination in Site 20 

groundwater and that there are no significant risks to human health associated with exposure to Site 20 

groundwater.  The BGOURI Update recommended that an FS not be prepared for Site 20 groundwater 

and that an NFA decision document be prepared for the groundwater.  A Proposed Plan and ROD are 

currently being prepared to document the NFA decision for Site 20 groundwater. A summary of findings 

for Site 20 is included as Table 2-20. 

 

2.1.19 Site 21 - Lower Subase-Berth 16 

Site 21, Berth 16, is located at the Lower Subase along the Thames River at the intersection of 

Amberjack Road and Albacore Road.  The site map is included as Figure 8-21.  The location of the site 

relative to other IR sites is shown on Figure 8-2.  The following structures are currently included in Berth 

16 (Atlantic, 1995a): 

 

Building Original Use Current Use 
103 
173 
106 
157 

456,478 

Instruction 
Substation 
Photolab and electronics 
Periscope Shop 
Maintenance Shop 

Instruction 
Electrical distribution 
Storage 
Optical Shop 
Maintenance Shop 

 

Berth 16 formerly included a refuse/classified materials incinerator, an underground, 250-gallon, diesel 

fuel storage tank, and an underground, diesel-fuel transfer line (Atlantic, 1995a).  The incinerator was 

located at the current site of Building 478.  The incinerator has been separated from Site 21 and is now 

designated as Site 25.  The UST was located adjacent to the northern wall of Building 157, and the 

underground fuel line extended along Pier 51, east of Building 173.  All these items have been 

decommissioned.   
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The area was investigated during the Pier 33 and Berth 16/Former Incinerator Site Investigation (Atlantic, 

1995a) and the Lower Subase RI (TtNUS, 1999b).  A geotechnical investigation for the replacement of 

the quay wall was also conducted at the site in 1989.  The results of the geotechnical investigation were 

presented in the Site Investigation Report. 

 

During the geotechnical investigation, a soil sample was collected and analyzed for metals, VOCs, TPH, 

oil type by fluorescence, pesticides, and PCBs, and a groundwater sample was collected and analyzed 

for VOCs.  No. 2 fuel oil was detected in subsurface soils in front of Building 175 during the investigation.  

Petroleum contamination was also evident based on odor and visual inspection.   

 

Following discovery of the petroleum contamination, the site was added to the IR Program.   Atlantic 

conducted a Site Investigation at the site to determine the presence and magnitude of specific 

contaminants and to determine if the results warranted an RI/FS.  The field investigation consisted of a 

soil gas survey, a utility-manhole inspection, soil boring installation, monitoring well installation, and soil, 

groundwater, and sediment sampling and analysis.  Petroleum and metal contamination was identified 

during the Site Inspection. 

 

Prior to proceeding to the Lower Subase RI, available data were collected and reviewed to identify data 

gaps that needed to be filled during the RI.  As a result of the review, further investigation of soil and 

groundwater containing petroleum constituents, contamination in storm sewer catch basins, extent of ash 

disposal in the vicinity of 20MW6, and any soils containing TCLP lead levels greater than 150 µg/L were 

recommended.  Also, testing of any UST and piping not recently tested was recommended to eliminate 

the possibility of an ongoing petroleum source.  Additional investigation of site operations and sediment 

analysis of the storm sewer system were also recommended to determine the extent and source of 

sediment contamination.  Removal and disposal of contaminated sediments and modification of any site 

operations identified as a contributor to the contaminated sediment were also recommended.   

 

Soil, groundwater, and sediment sampling (in the adjacent Thames River) and analysis were conducted 

at this site in conjunction with the Lower Subase RI (TtNUS, 1999b).  Sites 21 and 25 were evaluated 

collectively as Zone 7 during the Lower Subase RI.  Because of this approach, the remainder of this 

section only discusses information in terms of Zone 7.   

 

A large area of lead contamination was identified in the shallow and deep soil in Zone 7.  TPH 

contamination was also identified in two general areas.  Little organic contamination was identified in the 

groundwater; however, two areas of lead contamination were identified in Zone 7 groundwater.  The 

HHRA showed that there are potential risks to receptors from exposure to contaminated site media.  The 

ERA for the Thames River (sediment and surface water) adjacent to Zone 7 showed that the risks to 
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ecological receptors were low to moderate.  The evaluation indicated that there were potential risks to 

sediment-dwelling organisms from contaminants near Pier 17 but not near Pier 15.  However, most of the 

sediment near Piers 15 and 17 was subsequently dredged making interpretation of the results from 

historical studies difficult.   

 

The Lower Subase RI Report (TtNUS, 1999b) recommended additional characterization of the sediment 

in the Thames River to provide the data necessary to refine the ERA prior to proceeding to an FS.  The RI 

also recommended that Zone 7 soil and groundwater proceed to an FS for evaluation of appropriate 

remedial alternatives.  Because of the extensive amount of underground utilities in Zone 7 and the 

sensitive nature of the activities conducted at this location (i.e., national security), it was recommended 

that the FS for this zone focus, to the extent possible, on alternatives that rely on institutional controls to 

limit exposure to contaminated soil and passive and/or in-situ remedial alternatives.  “Hot spot” removal 

actions for the lead contamination were also recommended for evaluation during the FS.  In addition, it 

was recommended that the FS evaluate limited action scenarios for the groundwater and storm sewer 

system of Zone 7 in conjunction with the soil remedial alternatives.  A tiered groundwater monitoring 

program was recommended for evaluation during the FS.  

 

The Navy subsequently cleaned the Lower Subase storm sewer catch basins in August 2000.  Five catch 

basins in Zone 7 were cleaned by Fleet Environmental using a vacuum truck.  The material removed from 

the catch basins was containerized, tested, and properly disposed off site.  The storm sewer lines were 

not surveyed or repaired during the effort.   

 

An FS for Zone 7 soil and groundwater was under preparation, but it was put on hold until additional 

investigation of the Thames River adjacent to Zone 7 was completed to further refine the ERA.  The 

results of the investigation will be used to determine if the Thames River sediment should be included in 

the FS.  The date for finalization of the FS for the Lower Subase zones has not been determined.  After 

the FS is finalized, a remedy for Zone 7 will be selected by the Navy, EPA, and CTDEP.  A summary of 

findings for Site 21 is included as Table 2-21. 

 

2.1.20 Site 22 - Lower Subase - Pier 33 

Site 22 is located at the Lower Subase along the Thames River and includes Pier 33, Building 175, and 

approximately 800 feet of property in the area of Pier 33, Building 175, and Amberjack Road.  The site map 

is included as Figure 8-22.  The site's location relative to other IR sites is shown on Figure 8-2.   

 

Building 175 was originally used to house several above-ground battery acid storage tanks (Atlantic, 1995a).  

The building was completely filled with large above-ground storage tanks.  Transfer lines from the battery 

acid storage tanks extended along Amberjack Road in trenches to the piers.  These storage tanks and the 
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associated transfer piping have been removed.  There are no known or reported spills from the storage 

tanks or transfer system.  Building 175 is currently used for miscellaneous storage and administrative 

purposes.  No underground steam or fuel-oil utilities service Building 175. 

 

A 1,000-gallon, underground fuel storage tank was located adjacent to the southern side of Building 175.  

The age and type of the tank are unknown.  Based on a tank test performed on May 22, 1990, no leakage 

was identified.  Stained soil was observed around the fill pipe of the UST, and concentrations of TPH 

detected in shallow and deep soil samples collected in the vicinity of the UST exceeded State and federal 

criteria (Atlantic, 1995a).  This information indicated that the UST was the source of the TPH 

contamination; this tank has since been excavated, removed, and replaced by a new 1,000-gallon UST.  

A 250-gallon, underground diesel fuel storage tank is located adjacent to the northern side of Building 

175.  This tank services an emergency generator for the sewage lift station.  The age and type of this tank 

are unknown. 

 

Zone 5 consists of Site 22.  The area was investigated during the Pier 33 and Berth 16/Former Incinerator 

Site Investigation (Atlantic, 1995a) and the Lower Subase RI (TtNUS, 1999b).  A geotechnical 

investigation for the replacement of the quay wall was also conducted at the site in 1989.  The results of 

the geotechnical investigation were presented in the Site Investigation Report. 

 

During the geotechnical investigation, soil samples were collected and analyzed for metals, VOCs, TPH, 

oil type by fluorescence, pesticides, and PCBs.  No. 2 fuel oil was detected in subsurface soils in front of 

Building 175 during the investigation.  Petroleum contamination was also evident based on odor and 

visual inspection.   

 

Following discovery of the petroleum contamination, the site was added to the IR Program.  Atlantic 

conducted a Site Investigation at the site to determine the presence and magnitude of specific 

contaminants and to determine if the results warranted an RI/FS.  The field investigation consisted of a 

soil gas survey, a utility-manhole inspection, soil boring installation, monitoring well installation, and soil, 

groundwater, and sediment sampling and analysis. 

 

Prior to proceeding to the Lower Subase RI, available data were collected and reviewed to identify data 

gaps that needed to be filled during the RI.  It was recommended that additional investigation of the 

stained soil at the southwestern corner of Building 175, metal contaminants in storm sewer drains, and 

any TCLP lead levels greater than 150 µg/L be completed during the RI.  Additional investigation of site 

operations and sediment analysis of the storm sewer system were also recommended to determine the 

extent and source of sediment contamination.  Removal and disposal of contaminated sediment and 
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modification of any site operations identified as a contributor to the contaminated sediment were also 

recommended.   

 

Additional soil, groundwater, and sediment sampling (in the adjacent Thames River) were conducted at this 

zone in conjunction with the Lower Subase RI.  Petroleum compounds and lead were identified as the 

primary COCs for this site.  The petroleum contamination appears to be from an UST formerly located at the 

site.  The lead contamination, detected in the sediment collected from a catch basin between Zones 5 and 

6, appears to be related to the storage of lead ballast in this area and to surface water runoff.  The HHRA 

showed that there are potential risks from exposure to site media under a hypothetical future residential 

scenario.  The ERA for the Thames River adjacent to Zone 5 showed that the risks to ecological receptors 

in this area are relatively low. 

 

The Lower Subase RI Report (TtNUS, 1999b) recommended that Zone 5 proceed to an FS to evaluate 

appropriate remedial alternatives.  Because of the extensive amount of underground utilities in Zone 5 

and the sensitive nature of the activities conducted at this location (i.e., national security), it was 

recommended that the FS for this zone focus, to the extent possible, on alternatives that rely on 

institutional controls to limit exposure to contaminated soil and passive and/or in-situ remedial 

alternatives.  It was also recommended that a “hot spot” removal action for the petroleum contamination 

in the soil of Zone 5 should be included in one of the alternatives evaluated during the FS.  It was also 

recommended that the FS evaluate limited action scenarios for the groundwater and storm sewer system 

of Zone 5, in conjunction with the soil remedial alternatives.  The scenario for the groundwater should 

include a combination of monitored natural attenuation and a tiered groundwater monitoring program.   

 

The Navy subsequently cleaned the Lower Subase storm sewer catch basins in August 2000.  Two catch 

basins in Zone 5 were cleaned by Fleet Environmental using a vacuum truck.  The material removed from 

the catch basins was containerized, tested, and properly disposed off site.  The storm sewer lines were 

not surveyed or repaired during the effort.   

 

An FS is currently being prepared for Zone 5 soil and groundwater.  The date for finalization of the FS for 

the Lower Subase zones has not been determined.  After the FS is finalized, a remedy for Zone 5 will be 

selected by the Navy, EPA, and CTDEP.  A summary of findings for Site 22 is included as Table 2-22. 

 

2.1.21 Site 23 - Fuel Farm 

In the early 1940s, Crystal Lake was drained and dredged to allow for construction of the nine concrete 

USTs (see Figure 8-23).  When construction was complete, the former lake bed was reportedly filled with 

soils excavated from a small hill west of the Site 23 and graded to create a level surface for development 
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at NSB-NLON.  The location of Site 23 relative to the other IR sites is shown on Figure 8-2.  The Fuel 

Farm features include the following: 

 

• Nine former 110-foot-diameter, 11-foot-high USTs (OT-1 to OT-9) 

• A 30,000-gallon, double-walled UST (OT-10) 

• An oil/water separator (at OT-10) 

• A 10,000-gallon waste oil tank (at OT-10) 

• A fuel oil loading area adjacent to Building 482 

• A tanker truck dumping pad and trough (at OT-10) 

• Associated UST piping systems 

• The Morale, Welfare, and Recreation (MWR) Center (Building 461) 

• Buildings 310, 322, and O-831 

• Six baseball/softball fields 

• A restroom facility (Building 445) 

• An air sparging /soil vapor extraction (AS/SVE) facility for the Navel Exchange (NEX) service station 

• Two 150,000-gallon diesel above-ground storage tanks 

• Six baseball/recreational fields and a number of parking areas are located on top of the Fuel Farm. 

 

Each of the nine former USTs had a holding capacity of 750,000 gallons and was approximately 110 feet 

in diameter and 11 feet in depth.  Tank stability was obtained using a combination of a site-wide drainage 

system, a series of columns inside the tanks, and an underdrain system.  A site-wide stormwater 

drainage/dewatering system and french drains were installed around OT-1, OT-2, OT-3, OT-4, and OT-5.  

A series of 37 columns transmitted the weight of the tank roof and overlying fill to the floor of the tank. 

 

The Fuel Farm originally contained an extensive drainage system consisting of numerous catch basins, 

corrugated metal pipe, perforated corrugated metal pipe, vitrified clay pipe, and reinforced concrete pipe.  

According to NSB-NLON personnel, the drainage system served approximately one-third of the entire 

facility.  Portions of the drainage system were installed with perforated corrugated metal pipe to depress 

the water table in the Fuel Farm.  The surface water and groundwater collected by the storm sewer 

system ultimately discharge to a boomed area of the Thames River, adjacent to the Goss Cove Landfill.  

Based on known elevations of storm sewer catch basins, the elevation of the drainage system was below 

the process piping. 

 

No. 6 fuel oil was stored in tanks OT-1 through OT-3 from the date of construction until they were 

removed from service in the summer of 1991.  Tanks OT-7 through OT-9 were decommissioned in the 

summer of 1990 and were used exclusively for storage of diesel during all 48 years of service.  Product 

(No. 6 fuel oil or diesel fuel) was historically delivered via barge to a pier, where it was pumped via 
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pipelines to the Fuel Farm USTs through the Building 332 valve house.  Product was transferred via 

pipeline from the USTs to the power plant or the submarines at the Lower Subase on an as-needed 

basis.  The No. 6 fuel oil transfer lines were situated within concrete-lined trenches but were removed 

because No. 6 fuel oil was no longer used at NSB-NLON.  The trenches for the diesel lines were not 

lined.   

 

A reduced demand for diesel fuel at NSB-NLON in the mid-1970s led to the decommissioning and 

demolition of tank OT-6.  This reduced demand also led to the modification of tank OT-5 for waste oil 

storage purposes.  Tank OT-4 was used to store tank bottom wastes from OT-1.  Tank OT-5 was used as 

part of an oil/water separator system.  Tanks OT-4 and OT-5 were reportedly decommissioned after the 

installation of a new 30,000-gallon waste oil underground tank (OT-10) in 1990.  Tanks OT-1 through OT-

9 have been demolished and closed in place.  Tank closure was accomplished following RCRA closure 

requirements by cleaning the tanks, demolishing the tank roof supports, and allowing the roof to collapse 

into the tank.  The void was then filled with gravel, and the site was restored using soil and topsoil. 

 
A number of petroleum releases were documented by the Navy in the vicinity of the Fuel Farm at NSB-

NLON.  Investigations of the Fuel Farm conducted from 1989 through 1999 detected evidence of releases 

of petroleum products from these tanks and their associated piping and, possibly, from other nearby 

sources.  Both soil contamination and free-product were identified at Site 23 during the investigations.  

Petroleum hydrocarbons have been detected periodically at the outfall of the Fuel Farm storm sewer 

system.   

 

RAs were conducted to address free product and soil contamination at Site 23 in 1997.  The actions were 

conducted in accordance with the Corrective Action Plan contained in the Site Investigation Report 

(B&RE, 1997i).  Approximately 783 tons of petroleum-impacted soil were removed from Site 23 near OT-8 

and Tang Avenue during the removal actions. 

 

The Fuel Farm drainage system was rehabilitated in 2000.  The original combined groundwater and 

stormwater system was separated into a deep groundwater system and a new shallow stormwater system.  

The old deteriorated pipes in the groundwater collection system were slip-lined to improve their integrity and 

conductance.  The old tank ring-drains (french drains) were not rehabilitated but their connection with the 

groundwater collection system was maintained.  As part of the drainage system rehabilitation project, 

contaminated soil and free product were also remediated.  Contaminated soil and free product, which were 

previously identified during the Tank Farm Site Investigation Addendum (TtNUS, 1999d) in the vicinity of the 

former UST OT-3, were removed and disposed off site.  The Navy initiated a sampling program for the deep 

groundwater collection system after construction activities were completed. It was anticipated that the 

results would be used to determine if further action is required for groundwater. 
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Site 23 was further characterized during the BGOURI in 2000 (TtNUS, 2002a).  Groundwater samples 

were collected from monitoring wells completed in the overburden and bedrock aquifers.  Soil samples 

were collected to characterize the hydrogeologic properties of the overburden aquifer.  VOCs and SVOCs 

were detected infrequently in the groundwater samples collected during the BGOURI.  Metals were 

detected frequently in the groundwater samples, but the detections are likely related to the fill material 

used to construct the Fuel Farm.  The HHRA did not identify any significant risks to receptors from 

exposure to groundwater.  The RI recommended postponing any decisions on the groundwater at Site 23 

until a sufficient amount of data was available from the groundwater collection system monitoring program 

to properly characterize the groundwater.  The completion date of the monitoring program has not been 

determined.  A summary of findings for Site 23 is included as Table 2-23.   

 

2.1.22 Site 24 - Lower Subase-Central Paint Accumulation Area (Building 174) 

Site 24 - Central Paint Accumulation Area (Building 174) is located in the northern section of the Lower 

Subase along the Thames River, immediately east of Pier 32.  The site map is included as Figure 8-24.  

The location of Site 24 relative to other IR sites is shown on Figure 8-2. 

 

In 1982, Building 174 was refitted to allow boat anchor sandblasting and painting activities (EPA, 1995).  

Also in the late 1980s, the building was used as the primary paint storage facility for all paints used for 

boat maintenance activities.   

 

No investigations of the soil or groundwater at this site were conducted prior to the Lower Subase RI.  

Soil, groundwater, and sediment sampling (in the adjacent Thames River) were conducted at this site in 

conjunction with the Lower Subase RI (TtNUS, 1999b).  For investigation purposes, Site 24 and the 

surrounding area were identified as Zone 6.  Because of this approach, the remainder of this section only 

discusses information in terms of Zone 6. 

 

Petroleum compounds (TPH and PAHs) and several inorganics were identified as COCs for this zone.  

The source of the TPH and PAHs is not known.  The lead contamination, detected in the sediment 

collected from a catch basin between Zones 5 and 6, appears to be related to the storage of lead ballast in 

this area and to surface water runoff.  The HHRA showed that there are potential risks from exposure to site 

media under a hypothetical future residential scenario.  The ERA for the Thames River adjacent to Zone 6 

showed that the risks to ecological receptors in this area are relatively low. 

 

The Lower Subase RI Report (TtNUS, 1999b) recommended that Zone 6 proceed to an FS to evaluate 

appropriate remedial alternatives.  Because of the extensive amount of underground utilities in Zone 6 

and the sensitive nature of the activities conducted at this location (i.e., national security), it was 
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recommended that the FS for this zone focus, to the extent possible, on alternatives that rely on 

institutional controls to limit exposure to contaminated soil and passive and/or in-situ remedial 

alternatives.  It was also recommended that the FS evaluate limited action scenarios for the groundwater 

and storm sewer system of Zone 6, in conjunction with the soil remedial alternatives.  A tiered 

groundwater monitoring program was also recommended for evaluation during the FS.  

 

The Navy subsequently cleaned the Lower Subase storm sewer catch basins in August 2000.  Two catch 

basins in Zone 6 were cleaned by Fleet Environmental using a vacuum truck.  The material removed from 

the catch basins was containerized, tested, and properly disposed off site.  The storm sewer lines were 

not surveyed or repaired during the effort.   

 

An FS is currently being prepared for Zone 6 soil and groundwater.  The date for finalization of the FS for 

the Lower Subase zones has not been determined.  After the FS is finalized, a remedy for Zone 6 will be 

selected by the Navy, EPA, and CTDEP.  A summary of findings for Site 24 is included as Table 2-24. 

 

2.1.23 Site 25 - Lower Subase-Classified Materials Incinerator 

Site 25 consists of the former classified materials incinerator located on the Lower Subase, approximately 

300 feet east of Pier 17.  The site map is included as Figure 8-21.  The site's location relative to other IR 

sites is shown on Figure 8-2.   

 

It was reported that, between 1944 and 1963, facilities within former Building 97 (current Building 478) 

were used to burn classified materials and other solid wastes generated at NSB-NLON (EPA, 1995).  All 

materials generated by base operations that were not salvageable were incinerated at Site 25.  Residual 

ash produced by materials burning was disposed in the Goss Cove Landfill (EPA, 1995).  Adjacent to the 

incinerator was a dumpster-cleaning operation.  The incinerator became inoperable in 1963 and 

operations ceased.  The incinerator was demolished in 1979, and Buildings 456 and 478 were 

constructed.   

 

The area was investigated during the Pier 33 and Berth 16/Former Incinerator Site Investigation (Atlantic, 

1995a) and the Lower Subase RI (TtNUS, 1999b).  A geotechnical investigation for the replacement of 

the quay wall was also conducted at the site in 1989.  The results of the geotechnical investigation were 

presented in the Site Investigation Report. 

 

During the geotechnical investigation, a soil sample was collected and analyzed for metals, VOCs, TPH, 

oil type by fluorescence, pesticides, and PCBs, and a groundwater sample was collected and analyzed 

for VOCs.  No. 2 fuel oil was detected in subsurface soils in front of Building 175 during the investigation.  

Petroleum contamination was also evident based on odor and visual inspection.   
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Following discovery of the petroleum contamination, the site was added to the IR Program.  Atlantic 

conducted a Site Investigation at the site to determine the presence and magnitude of specific 

contaminants and to determine if the results warranted an RI/FS.  The field investigation consisted of a 

soil gas survey, a utility-manhole inspection, soil boring installation, monitoring well installation, and soil, 

groundwater, and sediment sampling and analysis.  Petroleum and metal contamination was identified 

during the Site Inspection. 

 

Prior to proceeding to the Lower Subase RI, available data were collected and reviewed to identify data 

gaps that needed to be filled during the RI.  As a result of the review, further investigation of soil and 

groundwater containing petroleum constituents, contamination in storm sewer catch basins, extent of ash 

disposal in the vicinity of 20MW6, and any soils containing TCLP lead levels greater than 150 µg/L were 

recommended.  Also, testing of any UST and piping not recently tested was recommended to eliminate 

the possibility of an ongoing petroleum source.  Additional investigation of site operations and sediment 

analysis of the storm sewer system were also recommended to determine the extent and source of 

sediment contamination.  Removal and disposal of contaminated sediments and modification of any site 

operations identified as a contributor to the contaminated sediment were also recommended.   

 

Soil, groundwater, and sediment sampling (in the adjacent Thames River) and analysis were completed 

at this site during the Lower Subase RI (TtNUS, 1999b).  Site 25 was evaluated collectively with Site 21 

and Transformers at Building 157, Vault 31 during the RI as Zone 7.  Because of this approach, the 

remainder of this section only discusses information in terms of Zone 7. 

 

A large area of lead contamination was identified in the shallow and deep soil in Zone 7.  TPH 

contamination was also identified in two general areas.  Little organic contamination was identified in the 

groundwater; however, two areas of lead contamination were identified in Zone 7 groundwater.  The 

HHRA showed that there are potential risks to receptors from exposure to contaminated site media.  The 

ERA for the Thames River (sediment and surface water) adjacent to Zone 7 showed that the risks to 

ecological receptors were low to moderate.  The evaluation indicated that there were potential risks to 

sediment-dwelling organisms from contaminants near Pier 17 but not near Pier 15.  However, most of the 

sediment near Piers 15 and 17 were subsequently dredged making interpretation of the results from 

historical studies difficult.   

 

The Lower Subase RI Report (TtNUS, 1999b) recommended additional characterization of the sediment 

in the Thames River to provide the data necessary to refine the ERA prior to proceeding to an FS.  The RI 

also recommended that Zone 7 soil and groundwater proceed to an FS for evaluation of appropriate 

remedial alternatives.  Because of the extensive amount of underground utilities in Zone 7 and the 

sensitive nature of the activities conducted at this location (i.e., national security), it was recommended 
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that the FS for this zone focus, to the extent possible, on alternatives that rely on institutional controls to 

limit exposure to contaminated soil and passive and/or in-situ remedial alternatives.  “Hot spot” removal 

actions for the lead contamination were also recommended for evaluation during the FS.  In addition, it 

was recommended that the FS evaluate limited action scenarios for the groundwater and storm sewer 

system of Zone 7, in conjunction with the soil remedial alternatives.  A tiered groundwater monitoring 

program was recommended for evaluation during the FS.  

 

The Navy subsequently cleaned the Lower Subase storm sewer catch basins in August 2000.  Five catch 

basins in Zone 7 were cleaned by Fleet Environmental using a vacuum truck.  The material removed from 

the catch basins was containerized, tested, and properly disposed off site.  The storm sewer lines were 

not surveyed or repaired during the effort.   

 

An FS for Zone 7 soil and groundwater was under preparation, but it was put on hold until additional 

investigation of the Thames River adjacent to Zone 7 was completed to further refine the ERA.  The 

results of the investigation will be used to determine if the Thames River sediment should be included in 

the FS.  The date for finalization of the FS for the Lower Subase zones has not been determined.  After 

the FS is finalized, a remedy for Zone 7 will be selected by the Navy, EPA, and CTDEP.  A summary of 

findings for Site 25 is included as Table 2-25.   

 

2.2 SITE GROUPINGS 

Several sites are located in the area of NSB-NLON referred to as the Lower Subase.  The Lower Subase 

site is bounded on the west by the Thames River and to the east by the Providence and Worcester 

Railroad.  The Lower Subase extends to and includes Pier 1 to the south and Pier 33 to the north.  The 

Lower Subase is the original Subase and therefore, the history of its use dates back to 1867.  Most of the 

construction at the Lower Subase took place in the early 1900s, with a major expansion from 1935 to 

1945.  Sites in the Lower Subase which were described in previous sections, have been grouped together 

to facilitate additional investigation.  The following sites are included in the Lower Subase: 

 

Site 10 - Lower Subase - Fuel Storage Tanks and Tank 54-H 

Site 11 - Lower Subase - Power Plant Oil Tanks 

Site 13 - Lower Subase - Building 79 Waste Oil Pit 

Site 17 - Lower Subase - Hazardous Materials/Solvent Storage Area (Building 31) 

Site 19 - Lower Subase - Solvent Storage Area (Building 316) 

Site 21 - Lower Subase - Berth 16 

Site 22 - Lower Subase - Pier 33 

Site 24 - Lower Subase - Central Paint Accumulation Area (Building 174) 

Site 25 - Lower Subase - Classified Materials Incinerator 



TABLE 2-1 
 

SUMMARY OF FINDINGS FOR SITE 1 - CBU DRUM STORAGE AREA 
2004 SITE MANAGEMENT PLAN 

NSB-NLON, GROTON, CONNECTICUT 
 

Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of 
Contamination 

Waste oils, lubricants, and paint solvents leaked from 55-gallon storage drums formerly located on the site. 

Analytical Parameters Atlantic, Phase I RI (1992)    B&RE, Phase II RI (1997b) 
Soils:        Soils and Groundwater: 
TCL organics (volatiles, semivolatiles,  TCL organics (volatiles, semivolatiles, 
pesticides/PCBs)      pesticides/PCBs) 
TAL inorganics and cyanide    TAL inorganics and boron and hardness 
Other TPH and TCLP metals and PCBs  Other TPH 

Historic Nature and 
Extent of 
Contamination 

Phase II RI - Soils: 
PAH contamination detected in subsurface soils up to a maximum concentration of 16,000 µg/kg.  Pesticides 
detected in surface soils up to a maximum concentration of 3,900 µg/kg (4,4'-DDD) and in the subsurface soils up to 
a maximum concentration of 2,100 µg/kg (4,4'-DDD).  Metals detected in soils at maximum concentrations exceeding 
background levels.  Highest detected contaminant concentrations occurred at soil depths between 5 and 8 feet below 
ground surface.  
 
Phase II RI - Groundwater: 
Various metals detected in filtered and unfiltered samples.  The maximum detected concentration of VOCs was 
24 µg/L (xylenes) and SVOCs was 31 µg/L (naphthalene). 

Recommended 
Remedial Alternative 

A NFA Decision Document for Site 1 was signed by the Navy and regulators and was distributed on September 19, 
1996.  This document removed Site 1 from further consideration in the IR Program process and changed the site’s 
status to RC.  The site was capped during construction of the Site 2 cover system.  Groundwater associated with 
Site 2 is currently being monitored under a long-term groundwater monitoring program.  A remedy for the 
groundwater will be selected in the future. 

 



TABLE 2-2 
 

SUMMARY OF FINDINGS FOR SITE 2 - AREA A LANDFILL 
2004 SITE MANAGEMENT PLAN 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

 
Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of Contamination Landfilling of refuse generated from on-base activities; leaks of transformer fluids, PCBs, and waste acids from drums 

stored at this site. 
Atlantic, Phase I RI (1992) 
Soil and Groundwater: 
TCL organics (volatiles, semi-
volatiles, pesticides/PCBs) 
TAL inorganics and cyanide 
Other TCLP metals and pesticides 
(soil), radiological (groundwater) 

Atlantic, FFS (1995c) 
Soil: 
TCL organics (volatiles, semi-
volatiles, pesticides/PCBs) 
TAL inorganics plus boron and 
cyanide 
Dioxin 
Engineering parameters 
TCLP (volatiles, semi-volatiles, 
pesticides/PCBs, herbicides, 
metals) 

B&RE, Phase II RI (1997b) 
Soil: 
Dioxin 
 
Groundwater: 
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics plus boron and hardness 
Radiological 

Analytical Parameters 

TtNUS, BGOURI (2002b) 
Groundwater: 
TCL organics (volatiles, 
semivolatiles, 
pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality 
parameters 

TtNUS, Annual Groundwater 
Monitoring Reports (2001b, 
2002d, and 2003a) 
Groundwater: 
TCL organics (volatiles, 
semivolatiles, 
pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality 
parameters 
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SUMMARY OF FINDINGS FOR SITE 2 - AREA A LANDFILL 
2004 SITE MANAGEMENT PLAN 

NSB-NLON, GROTON, CONNECTICUT 
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Nature and Extent of 
Contamination 

Phase II RI - Soil: 
Relatively high concentrations of various organic and inorganic chemicals were detected in a few soil samples.  
Ethylbenzene and xylenes were detected in the subsurface soil at maximum concentrations of 28,000 µg/kg, and 
140,000 µg/kg, respectively.  Chlorobenzene was detected in the surface and subsurface soil at maximum concentrations of 
4,500 µg/kg.  Aroclor-1254 was detected in the subsurface soil at a maximum concentration of 100,000 µg/kg.  Aroclor-1260 
was detected in the surface soil at a maximum concentration of 12,000 µg/kg.  In addition, several PAHs were detected in 
the soil, and several metals were detected in the surface soil at concentrations exceeding background. 
 
Phase II RI - Groundwater: 
BTEX contamination at maximum concentrations of 760 µg/L (total xylenes).  Chlorobenzene contamination at maximum 
concentrations of 1200 µg/L.  Aroclor-1260 contamination at a maximum concentration of 710 µg/L. 
 
Groundwater Monitoring Program – Groundwater: 
The results of Year 3 of the monitoring program showed low concentrations of total xylenes, bis(2-ethylhexyl)phthalate, 
arsenic, cadmium, chromium, copper, and zinc in groundwater along the downgradient edge of the landfill.  The results did 
not indicate any significant contaminant migration issues. 

Recommended Remedial 
Alternative 

A low-permeability cover system was installed at the site in 1997.    The status of the soil/landfill is considered to be RIP.  
O&M of the cover system is being completed by the Navy.  Groundwater monitoring is being conducted at the site as part of 
a long-term groundwater monitoring program.  A remedy for the groundwater will be selected in the future. 

 
BTEX - Benzene, toluene, ethylbenzene, and xylenes. 



TABLE 2-3 
 

SUMMARY OF FINDINGS FOR SITE 2 - AREA A WETLAND 
2004 SITE MANAGEMENT PLAN 

NSB-NLON, GROTON, CONNECTICUT 
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Objective Determine the nature and extent of contamination in the site soils, sediments, surface water, and groundwater. 
Source of 
Contamination 

Pesticide bricks used for mosquito control.  Drainage from adjoining sites.  Placement of Thames River dredge spoils in site. 

Atlantic, Phase I, RI (1992) 
Soils, Sediment, Surface Water, Groundwater 
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics and cyanide and boron 
TCLP-metals, pesticides 
Other radiological for groundwater 

Atlantic, FFS (1995c) 
Sediment 
TCL inorganics (volatiles, semi-
volatiles, pesticides/PCBs) 
TAL inorganics plus boron and 
cyanide 
Engineering parameters 

B&RE, Phase II RI (1997b) 
Surface Water and Groundwater 
TCL organics (volatiles, semivolatiles) 
TCL pesticides/PCBs - surface water 
TAL inorganics and boron and hardness
 
Sediment 
TCL Pesticides 
TCLP - metals, engineering parameters 

Analytical 
Parameters 

TtNUS, BGOURI (2002b) 
Groundwater: 
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality parameters 

TtNUS, Groundwater 
Monitoring Reports (2001b, 
2002d, and 2003a) 
Groundwater: 
TCL organics (volatiles, 
semivolatiles, 
pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality 
parameters 
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SUMMARY OF FINDINGS FOR SITE 2 - AREA A WETLAND 
2004 SITE MANAGEMENT PLAN 
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Nature and Extent of 
Contamination 

Phase II RI - Soil and Sediments: 
Numerous PAHs in surface soil and sediments at concentrations up to a maximum of 80,000 µg/kg (fluoranthene).  
Maximum detected PCB concentration in sediment samples was 1,500 µg/kg (Aroclor-1260).  4,4'-DDD, 4,4'-DDE and 
4,4'-DDT were the most frequently detected pesticides (18 out of 43, 18 out of 46, and 13 out of 39, respectively) and at the 
highest concentrations (up to 4,800 µg/kg for 4,4'-DDD) in the sediment samples. 
 
Phase II RI - Surface Water and Groundwater: 
Relatively low concentrations of all organic and inorganic contaminants were detected in surface water and groundwater 
samples.  Manganese was detected in filtered, shallow and deep groundwater samples at maximum concentrations of 
9,360 µg/kg and 7,090 µg/kg, respectively. 
 
Groundwater Monitoring Program – Groundwater: 
The results of Year 3 of the monitoring program showed low concentrations of total xylenes, bis(2-ethylhexyl)phthalate, 
arsenic, cadmium, chromium, copper, and zinc in groundwater along the downgradient edge of the landfill.  The results did 
not indicate any significant contaminant migration issues. 

Recommended 
Remedial Alternative 

The Phase II RI recommended that this site proceed to an FS and alternatives involving limited action (e.g., land use 
controls) be developed and evaluated.  The groundwater beneath the Area A Wetland is being monitored as part of the Site 
2 long-term groundwater monitoring program. 
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Objective Determine the nature and extent of soil, sediment, surface water, and groundwater contamination at the site. 
Source of Contamination Drainage into the water courses from adjoining base facilities.  Direct disposal into the wetland located at the base of 

the OBDA dike.  Pesticide bricks used for mosquito control. 
Atlantic, Phase I RI (1992) 
Soils, Sediments, Surface Water, Groundwater 
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics and cyanide 
TCLP metals and pesticides (soil, sediment) 
Radiology (surface water, groundwater) 

Atlantic, FFS (1994c) 
Soil 
TCL organics (pesticides/PCBs)
Engineering characteristics 
 
Sediment 
TCL organics (volatiles, 
semivolatiles, pesticides/PCBs) 
TAL inorganics plus boron and 
cyanide 
Dioxin, engineering char. 
TCLP (VOC, SVOC, pesticides, 
herbicides, metal) 

B&RE, Phase II RI (1997b) 
Soil Gas Survey - Area A Water 
Courses 
Sediment, Surface Water, 
Groundwater 
TCL organics (volatiles, 
semivolatiles, pesticides/PCBs)
TAL inorganics and boron and 
hardness 
Other radiological (groundwater)
Dioxin (sediment) 

Analytical Parameters 

TtNUS, BGOURI (2002a) 
Groundwater 
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality parameters 

TtNUS, BGOURI Update/FS 
(2004) 
Soil 
TCL organics (volatiles, 
semivolatiles, pesticides/PCBs) 
TAL inorganics 
 
NSA - Groundwater 
TCL organics (volatiles, 
semivolatiles, pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality 
parameters 
 
Other Areas – Groundwater 
TCL organics (volatiles, PAHs) 
TAL inorganics 
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Nature and Extent of 
Contamination 

Soil: 
All soil with contamination above the remedial goals was excavated and disposed offsite during the RA conducted in 
1999 and 2000.  Prior to the RA, concentrations of pesticides in soil were detected at concentrations of up to 
1,400,000 µg/kg (4,4'-DDT). 
 
Petroleum contamination (TPH concentrations greater than 1,000 mg/kg) is present in the soil at Site 3 – NSA. 
 
Sediment: 
All sediment with contamination above remedial goals was excavated and disposed offsite during the RA conducted 
in 1999 and 2000.  Prior to the RA, PAHs were detected at a maximum concentration of 4,700 µg/kg (pyrene) 
adjacent to Shark Boulevard and maximum pesticide concentrations ranged from 120,000 µg/kg of 4, 4' DDD in 
Zone 3 to 850,000 µg/kg of 4,4' DDD in Zone 2. 
 
Phase II RI - Surface Water: 
No significant pesticide contamination.  Magnesium contamination at maximum concentration of 22,600 µg/L. 
 
Phase II RI - Groundwater: 
TCE detected in deep wells at a maximum concentration of 17 µg/L.  Vinyl chloride detected in shallow wells at 
maximum concentration of 130 µg/L.  Magnesium detected in filtered shallow groundwater samples at maximum 
concentration of 61,000 µg/L. 
 
BGOURI Update/FS - Groundwater: 
TCE and vinyl chloride were both detected at maximum concentrations of 2 µg/L.  Magnesium detected at a 
maximum concentration of 5,770 µg/L. 
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Recommended Remedial 
Alternative 

An FS was prepared that focused on pesticide and metals contamination in soil and sediments associated with the 
site.  A ROD was signed in March 1998, and the selected remedy was excavation and off-site disposal of 
contaminated soils and sediment.  A RD for the soil and sediment was completed in 1999, and the RA was 
completed in 2000.  A monitoring program has been conducted since the end of construction in 2000 to verify the 
success of site restoration activities. 
 
An FS was prepared for the petroleum-contaminated soil at Site 3 – NSA.  The expected remedy for the soil is 
excavation and off-site disposal.  A Proposed Plan and ROD are currently being prepared to document the selected 
remedy. 
 
An FS was completed for the groundwater at Site 3.  The expected remedy for the groundwater is institutional 
controls with monitoring.  A Proposed Plan and ROD are currently being prepared to document the selected 
remedy. 
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Objective Remove the debris from the site and dispose offsite. 
Potential Source of Contamination Direct disposal of debris over the OBDA dike. 
Analytical Parameters FWEC, OBDA Post Removal Report (1997c)     

Debris:       Soil Resulting from Decontamination of Debris: 
4,4'-DDT       4,4'-DDT 

Nature and Extent of Contamination No sample results available, action only involved determination of contamination of debris. 
Recommended Remedial Alternative The debris at this site was removed during a NTCRA, and the status of the site has been changed to RC.  

An Action Memorandum was prepared by the Navy (1997b) to document the RA.   
 
The groundwater at Site 3 is addressed in Table 2-4. 
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Objective Determine the nature and extent of soil, sediment, surface water, and groundwater contamination.  Confirm removal of 

contaminated soil. 
Source of Contamination Refuse generated by on-base construction activities. 
Analytical Parameters Atlantic, Phase I RI (1992)    B&RE, Phase II RI (1997b) 

Soil:        Soil, Sediment, Surface Water, Groundwater: 
TCL organics (volatiles, semivolatiles,  TCL organics (volatiles, semivolatiles, 
pesticides/PCBs)      pesticides/PCBs) 
TAL inorganics and cyanide and boron  TAL inorganics and boron and hardness 
TCLP metals and PCBs    Other TCLP-metals (soil) 
        Engineering characteristics (soil, groundwater, sediment) 
B&RE, Bunker A-86 Verification Sampling Report (1997c) 
Soil: 
TCL semivolatiles 
TAL inorganics 
Synthetic Precipitation Leaching Procedure (SPLP)-Metals 

Historic Nature and Extent of 
Contamination 

Soil: 
PAH contamination in surface soil at a maximum concentration of 180,000 µg/kg (phenanthrene).  Several metals were 
detected at concentrations that exceeded background.  All of the soil at this site was removed during a RA that took 
place in 1997. 
 
Sediment: 
Semivolatiles detected at maximum concentration of 820,000 µg/kg (butylbenzylphthalate). 
 
Surface Water: 
One semivolatile and 11 inorganics detected in unfiltered surface water.  Only three inorganics detected in the filtered 
surface water.   
 
Groundwater:  
Low concentrations of volatiles (maximum detection=11 µg/L of chloroform), semivolatiles [maximum detection=11 µg/L 
of bis(2-ethylhexyl) phthalate] and pesticides (maximum detection=0.53 µg/L of heptachlor). Concentrations of 
inorganics detected in groundwater exceeded federal and State screening criteria. 
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Recommended Remedial 
Alternative 

A TCRA was completed at the site.  All of the contaminated soil and construction debris, except wood debris, was 
excavated and disposed under the Site 2 cover system.   A risk evaluation memorandum was prepared for this site after 
the TCRA to document the minimal remaining risks.  An NFA Proposed Plan and ROD were prepared for the soil at this 
site in 1998.  The status of this site is RC.  Groundwater in the area is being monitored in conjunction with the Site 2 
long-term groundwater monitoring program.   
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Objective Determine the nature and extent of soil, surface water, and groundwater contamination at the site. 
Source of Contamination Discharges from a former battery acid handling facility.  Residue from previous on-site landfilling 

activities. 
Atlantic, Phase I RI (1992) 
Soil, Surface Water, Groundwater:  
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganic plus boron and cyanide 
Other TCLP metals (soil), 
Radiological (surface water, groundwater) 

Atlantic, FFS (1994a) 
Soil:  
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics plus boron and cyanide 
Dioxin, engineering characteristics 
TCLP (metals) 

OHM, Final Report for Interim Remedial Action 
(1995a) 
Soil: 
Total lead, PCBs, and PAHs 
TCLP (metals) 
Pavement: 
PCBs, lead (total) 
Air: 
National Institute for Occupational Safety and 
Health (NIOSH) lead, beryllium, PCBs, and 
PAHs 

B&RE, Phase II RI (1997b) 
Soil, Groundwater: 
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) (soil) 
TCL organics (volatiles, semivolatiles) (groundwater)
TAL inorganics plus boron and hardness 
Other radiological (groundwater) 
Engineering characteristics 

Analytical Parameters 

TtNUS, Annual Groundwater Monitoring Reports 
(1999e, 2000a, 2002b, and 2003b) 
Groundwater: 
TCL organics (volatiles, semivolatiles, 
PCBs/pesticides) 
TAL inorganics 
Miscellaneous water quality parameters 

 



TABLE 2-7 
 

SUMMARY OF FINDINGS FOR SITE 6 - DEFENSE REUTILIZATION AND MARKETING OFFICE 
2004 SITE MANAGEMENT PLAN 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

 
Nature and Extent of Contamination Phase II RI - Soil: 

Numerous VOCs and SVOCs detected in subsurface soils.  TCE and 1,1,2,2-tetrachloroethane 
detected at concentrations of 7,100 µg/kg and 6,400 µg/kg, respectively.  1,2-Dichloroethene was 
detected at a maximum concentration of 16,000 µg/kg.  Aroclor 1260 detected in the subsurface soils 
at a maximum concentration of 12,000 µg/kg.  Lead detected in surface and subsurface soils at 
maximum concentrations of 5,980 mg/kg and 2140 mg/kg, respectively.  TCLP lead exceeded federal 
standards. 
 
Phase II RI - Surface Water: 
No organic chemicals were detected.  Several metals were detected in the single sample analyzed. 
 
Phase II RI - Groundwater: 
Concentrations of lead detected in shallow and deep unfiltered groundwater samples at maximum 
concentrations of 52.7 µg/L and 50.9 µg/L, respectively.  Lead was only detected in one of the filtered 
samples at a concentration of 2.4 µg/L. 
 
Groundwater Monitoring Program – Groundwater: 
The maximum concentration of lead detected in the groundwater during Rounds 13 and 14 of the 
monitoring program was 5.0 µg/L.  The groundwater data from the monitoring program were compared 
to regulatory criteria and statistically analyzed.  The evaluations showed no significant contaminant 
migration is occurring from the DRMO 

Recommended Remedial Alternative A TCRA was completed in January 1995 to remove soil containing elevated concentrations of lead, 
PAHs, and PCBs from the northern half of the DRMO.  After the contaminated soil was removed, the 
area was backfilled with clean soil and capped.  An FS was completed for the site after the TCRA to 
determine appropriate RAs.  An Interim ROD was prepared and signed in 1998, documenting the 
selected remedy as institutional controls, monitoring, and maintenance of the existing cover system.  
The status of the site is RIP.  O&M of the cap system is being performed in accordance with the O&M 
Manual.  The groundwater at this site is currently being monitored in accordance with the DRMO 
Groundwater Monitoring Plan to verify that contaminant migration is not occurring.  A final ROD for the 
site will be prepared. 
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Objective Determine the nature and extent of soil, sediment, surface water, and groundwater contamination at the 

site. 
Source of Contamination Waste discharges from Torpedo Shop drains into the former Torpedo Shop septic systems. 

Atlantic, Phase I RI (1992) 
Soil, Sediment, Surface Water 
and Groundwater 
TCL organics (volatiles, 
semivolatiles, pesticides/PCBs) 
TAL inorganics and cyanide 
Other TCLP metals (soil and surface 
water) 

B&RE, Phase II RI (1997b) 
Soil, Sediment, Surface Water, 
and Groundwater 
TCL organics (volatiles, 
semivolatiles, pesticides/PCBs) 
TAL inorganics, boron, and 
hardness 
Other TPH (soils, groundwater) 
TCLP metals, volatiles, 
semivolatiles, pesticides and 
herbicides (soils) 
Pesticide/PCBs (not for 
groundwater) 
Engineering characteristics (not 
for surface water) 

B&RE, Site Characterization 
Report for Building 325 (1996a) 
Soil and Groundwater 
Volatiles (BTEX) 
TPH 

Analytical Parameters 

TtNUS, BGOURI (2002) 
Soil 
TCL organics (volatiles, 
semivolatiles) 
TAL inorganics 
Engineering parameters 
Groundwater 
TCL organics (volatiles, 
semivolatiles) 
TAL inorganics 
Miscellaeous water quality 
parameters 
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Nature and Extent of Contamination Phase II RI - Soil: 

Concentrations of metals above background levels detected in surface and subsurface soils.  
Diethylphthalate detected in surface soil at maximum concentration of 14,000 µg/kg.  PAHs detected in 
shallow soil samples to a maximum concentration of 4,300 µg/kg (phenanthrene). 
 
BGOURI – Soil: 
Diethylphthalate and phenanthrene were not detected in any of the new soil samples collected during the 
BGOURI.  Low concentrations (less than 70 µg/kg) of several VOCs detected in subsurface soil samples.  
Only one PAH, pyrene (25 µg/kg), was detected in the soil samples. 
 
Phase II RI - Sediment: 
Maximum concentrations for analytes detected in sediment included methylene chloride (18 µg/kg) pyrene 
(240 µg/kg), and 4,4'-DDD (93 µg/kg). 
 
Phase II RI - Surface Water: 
Maximum concentrations of barium, lead, and manganese detected in surface water were 30.5 µg/L, 
4.4 µg/L, and 32.1 µg/L, respectively.  No organic chemicals other than di-n-butylphthalate (0.6 µg/L) were 
etected. 
 
Phase II RI - Groundwater: 
Various chlorinated volatile hydrocarbons detected during all three rounds of sampling in only unfiltered 
samples.  The maximum detection was 42 µg/L (1,1,1-trichloroethane).  Semivolatiles [maximum 
detection=380 µg/L of bis(2-ethylhexyl) phthalate] and inorganics (arsenic=112 µg/L, lead=84.1 µg/L and 
manganese=7,830 µg/L). 
 
BGOURI – Groundwater: 
Chlorinated volatile hydrocarbons also detected in groundwater during BGOURI.  The maximum detection 
was 165 µg/L (chlorobenzene).  Other compounds detected include 1,4-dichlorobenzene, 
1,3-dichlorobenzene, and TCE.  Semivolatiles [maximum detection=190 µg/L of bis(2-ethylhexyl) 
phthalate] and inorganics (arsenic=11.4 µg/L, lead=32.8 µg/L, and manganese=1,250 µg/L). 
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Recommended Remedial Alternative Further characterization of the Torpedo Shops was completed during the BGOURI.  The characterization  

focused on the abandoned sewer lines and leach fields and on gaining a better understanding of the 
shops' historical sewer system.  The results of the BGOURI did not show any significant new information, 
but they provided clarification on the nature and extent of contamination.  The risk assessment results from 
the RI showed that there are potential risks from contact with PAHs in soil and VOCs in groundwater.  An 
FS was prepared to develop and evaluate alternatives for the PAHs in soil.  The expected remedy for the 
soil is excavation and off-site disposal.  A Proposed Plan and ROD are currently being prepared to 
document the selected remedy.  An FS was also completed for the groundwater at Site 7.  The expected 
remedy for the groundwater is institutional controls with monitoring.  A Proposed Plan and ROD are 
currently being prepared to document the selected remedy. 
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Objective Determine the natural and extent of soil, sediment, surface water, and groundwater contamination at the 
site. 

Source of Contamination Contaminant migration from inactive landfill; PCE contamination in groundwater is migrating onto the Goss 
Cove Site from an off-site source. 
Atlantic, Phase I RI (1992) 
Soil, Surface Water, Groundwater  
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics, cyanide, and boron 
Other TCLP-metals (soil) 
Radiological (groundwater and surface water) 

B&RE, Phase II RI (1997b) 
Soil, Sediment, Surface Water, Groundwater 
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics, boron, and hardness 
Engineering characteristics 
Other TCLP-metals (soil and sediment),  
Radiological (groundwater) 
Dioxin (soil) 

B&RE, DGI Report for 
Goss Cove Landfill (B&RE, 1997e) 
Soil, Groundwater  
TCL organics (VOCs)  
Air 
TCL volatiles 

TtNUS, BGOURI (2002a) 
Groundwater 
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality parameters 

Analytical Parameters 

TtNUS, Groundwater Monitoring Report (2003c) 
Groundwater 
TCL organics (volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality parameters 
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Nature and Extent of Contamination Phase II RI - Soil: 
BTEX compounds detected in subsurface soil at a maximum concentration of 480,000 µg/kg (xylenes).  
Phenol and chrysene detected in subsurface soil at maximum concentrations of 1,600,000 µg/kg and 
500,000 µg/kg, respectively.  PCBs detected in subsurface soils at a maximum concentration of 
33,000 µg/kg (Aroclor-1254). 
 
Phase II RI - Sediment: 
PAHs detected at maximum concentration of 8,000 µg/kg (pyrene). 
 
Phase II RI - Surface Water: 
Boron detected at a maximum concentration of 580 µg/L 
 
Phase II RI - Groundwater: 
BTEX compounds detected in groundwater at a maximum concentration of 610 µg/L.  PCE detected in deep 
well sample at a maximum concentration of 5,600 µg/L.  During the DGI, PCE was detected at a maximum 
concentration of 2,500 µg/L at the well closest to the off-site dry cleaners.  Boron detected in filtered, deep 
well samples at a maximum concentration of 2,590 µg/L. 
 
BGOURI – Groundwater: 
BTEX compounds detected in groundwater at a maximum concentration of 454 µg/L.  PCE detected at a 
maximum concentration of 1,900 µg/L in wells upgradient of the landfill.  Degradation products of PCE also 
detected in the groundwater.  Boron was not analyzed for during the BGOURI.  Maximum concentration of 
lead was 53.1 µg/L. 
 
Groundwater Monitoring Program – Groundwater: 
BTEX compounds detected in groundwater at a maximum concentration of 200 µg/L.  PCE detected at a 
maximum concentration of 3,300 µg/L in wells upgradient of the landfill.  Degradation products of PCE also 
detected in the groundwater.  Maximum concentration of lead was 85.6 µg/L. 
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Recommended Remedial Alternative An FS was prepared for the soil/waste at this site.  Outstanding ecological issues associated with the 
surface water and sediment in Goss Cove were also addressed in the FS.  A Proposed Plan and ROD were 
prepared in 1999 to document the selected remedies of capping, institutional controls, and monitoring for the 
soil/waste and NFA for the sediment and surface water.  Installation of the engineered cap system was 
completed in 2001.  The groundwater at the site is currently being monitored under a long-term groundwater 
monitoring program.  A remedy for the groundwater will be selected in the future. 
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Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of Contamination Residual fuel oil contamination contained in tank sludge passing through cracks in the concrete tank walls 

and bottom. 
Analytical Parameters HNUS, Site Characterization Report (1994a)  

Soil, Groundwater, Tank Water, Concrete 
TCL organics  volatiles, semi-volatiles, pesticides/PCBs)  
TAL inorganics 
Other TCLP metals 

Nature and Extent of Contamination Soil: 
SVOCs and metals detected in samples collected above the tank (2 to 4 feet below ground surface).  
2-Methylnaphthalene detected at a maximum concentration of 2,600 µg/kg.  Arsenic, beryllium, and 
chromium detected at concentrations of 2,800 µg/kg, 430 µg/kg, and 30,700 µg/kg, respectively.  No 
significant contamination detected below the tank. 
 
Groundwater: 
The only chemical found at a concentration slightly exceeding federal or State MCLs was PCE. 
 
Tank Water: 
Various semivolatiles, pesticides, PCBs and inorganics were detected in the tank water. 
 
Concrete: 
No chemical concentrations detected in the analyzed samples were greater than screening levels. 
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Recommended Remedial Alternative OT-5 contents have not significantly affected subsurface soil or groundwater.  The majority of soil 

contamination was detected above the tank at a depth of 2 to 4 feet below the ground surface. 
 
In 1993, a majority of the contents of OT-5, including the floating product layer, water, and sludge, were 
removed and disposed off site.  Residual materials contained in OT-5 were later removed and stored on 
site as follows: 
 
 Storage Vessel       Contents      
Frac Trailer No. 1  6,000 Gallons Waste Decontamination Fluid 
Frac Trailer No. 2  19,000 Gallons OT-5 Bottom Sludge 
Roll-Off Container No. 1 20,000 Pounds Bottom Sludge + Waste Wipe Cloths + Discarded PPE 
Roll-Off Container No. 2 20,000 Pounds Bottom Sludge + Waste Wipe Cloths + Discarded PPE 
 
The primary waste contaminants were PCBs at concentrations up to 500 mg/kg. 
 
In April 1994, HNUS completed a removal action of these materials and then performed Post Removal 
Action sampling that confirmed the residual waste materials had been properly shipped and disposed and 
that the waste storage vessels had been properly decontaminated.  After the contents of OT-5 were 
removed, the tank was cleaned, and the top of the tank was crushed.  The tank was closed in place by 
filling it with inert material.  The status of this site is considered to be RC. 
 
Site 9 is located within the Site 23.  The groundwater at Site 23 was investigated under CERCLA during 
the BGOURI.  Further discussion on the groundwater results for Site 23 is provided in Table 2-23. 
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Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of 
Contamination 

Leaks of stored fuels through cracks in the tank walls. 

Analytical Parameters Atlantic, Phase I RI (1992)    B&RE, Phase II RI (1997b)    TtNUS, Lower Subase RI (1999b) 
Soil:       Soil:        Soil: 
TCL volatiles     TCLP metals     TCL semivolatiles 
TAL metals      Lead       TAL metals 
TCLP metals     TPH       SPLP lead 
TPH, Fluorescence           TPH 
 
Groundwater:      Groundwater:      Groundwater: 
TCL volatiles      TCL volatiles and semivolatiles  TCL semivolatiles 
TAL metals      TAL metals      TAL metals 
TPH, Fluorescence    TPH       TPH 
       Hardness      Natural attenuation parameters 
 
              Thames River Sediment: 
              TCL semivolatiles 
              TAL metals 
              AVS/SEM 
              Miscellaneous parameters 
 
                      Thames River Surface Water: 
              Miscellaneous water quality parameters 
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Nature and Extent of 
Contamination 

Soil: 
High concentrations of TPH detected in deep (maximum of 51,600 mg/kg) and shallow (maximum of 2,300 mg/kg) soil 
samples.  Concentrations of SVOCs in shallow soil were as high as 45 mg/kg and concentrations in deep soil were as high 
as 42 mg/kg.  Lead was detected in shallow and deep soil samples and in TCLP leachates from shallow and deep soil 
samples. 
 
Groundwater: 
A small plume of lead contamination exists in the area between Building 89 and Site 11.  TCL VOCs and SVOCs were 
infrequently detected at low concentrations.  TPH and fluorescence data indicate petroleum contamination in groundwater.  
Free-phase product detected in well 13MW18. 
 
Sediment: 
PAHs and metals were detected frequently in sediment samples from the Thames River.  Benzo(a)pyrene was detected at a 
concentration (880 µg/kg) greater than  ecological guideline.  The maximum concentrations of barium, copper, and mercury 
(59.8, 272, and 0.39 mg/kg, respectively) resulted in the highest HQs when compared to ecological guidelines. 
 
Surface Water: 
Dissolved oxygen ranged from 7.6 to 8.8 mg/L, pH ranged from 7.5 to 7.9, and salinity ranged from 26.3 to 29.0 parts per 
thousand (ppt) in the Thames River. 

Recommended 
Remedial Alternative 

The Lower Subase RI Report recommended that Zone 1 soil and groundwater proceed to an FS.  Passive or in-situ 
remedial alternatives should be considered for the soil.  "Hot spot" removal actions and institutional controls should also be 
considered.  It was recommended that free-phase product be removed from the groundwater and that a monitored natural 
attenuation/tiered groundwater monitoring program be implemented.  Cleaning and repair of the storm sewer system should 
also be evaluated in the FS.  The ERA for the Thames River adjacent to Zone 1 concluded that the risks to ecological 
receptors are relatively minor.  The RI recommended additional actions for the Thames River if the results of the tiered 
groundwater monitoring program showed significant contaminant migration from Zone 1 to the Thames River. 
 
The Navy cleaned the Lower Subase storm sewer catch basins in August 2000.   The storm sewer lines were not surveyed 
or repaired during the effort.  An FS for Zone 1 soil and groundwater is currently being prepared. 
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Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of Contamination Leaks of fuel oil through cracks in the concrete storage tanks. 
Analytical Parameters Atlantic, Phase I RI (1992)    B&RE, Phase II RI (1997b)    TtNUS, Lower Subase RI (1999b) 

Soil:       Soil:        Soil: 
TCL volatiles     TCLP metals     TCL semivolatiles 
TAL metals      Lead       TAL metals 
TCLP metals     TPH       SPLP lead 
TPH, Fluorescence           TPH 
 
Groundwater:      Groundwater:      Groundwater: 
TCL volatiles      TCL volatiles and semivolatiles  TCL semivolatiles 
TAL metals      TAL metals      TAL metals 
TPH, Fluorescence    TPH       TPH 
       Hardness      Natural attenuation parameters 
 
              Thames River Sediment: 
              TCL semivolatiles 
              TAL metals 
              AVS/SEM 
              Miscellaneous parameters 
 
                      Thames River Surface Water: 
              Miscellaneous water quality  
              parameters 
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Nature and Extent of 
Contamination 

Soil: 
High concentrations of TPH detected in deep (maximum of 51,600 mg/kg) and shallow (maximum of 2,300 mg/kg) 
soil samples.  Concentrations of SVOCs in shallow soil were as high as 45 mg/kg, and concentrations in deep soil 
were as high as 42 mg/kg.  Lead was detected in shallow and deep soil samples and in TCLP leachates from shallow 
and deep soil samples. 
 
Groundwater: 
A small plume of lead contamination exists in the area between Building 89 and Site 11.  TCL VOCs and SVOCs 
were infrequently detected at low concentrations.  TPH and fluorescence data indicate petroleum contamination in 
groundwater.  Free-phase product detected in well 13MW18. 
 
Sediment: 
PAHs and metals were detected frequently in sediment samples from the Thames River.  Benzo(a)pyrene was 
detected at a concentration (880 µg/kg) greater than ecological guideline.  The maximum concentrations of barium, 
copper, and mercury (59.8, 272, and 0.39 mg/kg, respectively) resulted in the highest HQs when compared to 
ecological guidelines. 
 
Surface Water: 
Dissolved oxygen ranged from 7.6 to 8.8 mg/L, pH ranged from 7.5 to 7.9, and salinity ranged from 26.3 to 29.0 ppt in 
the Thames River. 

Recommended Remedial 
Alternative 

The Lower Subase RI Report recommended that the Zone 1 soil and groundwater proceed to an FS.  Passive or in-
situ remedial alternatives should be considered for the soil.  "Hot spot" removal actions and institutional controls 
should also be considered.  It is recommended that free-phase product be removed from the groundwater and that a 
monitored natural attenuation/tiered groundwater monitoring program be implemented.  Cleaning and repair of the 
storm sewer system should also be evaluated in the FS.  The ERA for the Thames River adjacent to Zone 1 
concluded that the risks to ecological receptors are relatively minor.  The RI recommended additional actions for the 
Thames River if the results of the tiered groundwater monitoring program showed significant contaminant migration 
from Zone 1 to the Thames River. 
 
The Navy cleaned the Lower Subase storm sewer catch basins in August 2000.   The storm sewer lines were not 
surveyed or repaired during the effort.  An FS for Zone 1 soil and groundwater is currently being prepared. 
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Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of Contamination Contaminant migration from inactive waste disposal area. 
Analytical Parameters Atlantic, Phase I RI (1992) 

Soil: 
TCL organics (volatiles) 
TPH 
TAL inorganics, boron, and cyanide
TCLP metals 
Fluorescence oil identification 
 
Groundwater: 
TCL organics (volatiles) 
TAL inorganics, boron, and cyanide
TPH 
Fluorescence oil identification 

B&RE, Phase II RI (1997b)     TtNUS, Lower Subase RI (1999b) 
Soil:         Soil: 
TPH        TCL semivolatiles 
Lead        TAL metals 
TCLP metals      SPLP lead 
        TPH 
 
Groundwater:       Groundwater: 
TCL organics (volatiles, semivolatiles)   TCL semivolatiles 
TAL inorganics, boron, and hardness  TAL metals 
        TPH 
        Natural attenuation parameters 
 
        Thames River Sediment: 
        TCL semivolatiles 
        TAL metals 
        AVS/SEM 
        Miscellaneous parameters 
 
        Thames River Surface Water: 
        Miscellaneous water quality 
        parameters 
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Nature and Extent of 
Contamination 

Soil: 
Little VOC contamination was evident in the soils.  PAH and TPH contamination was detected in shallow soils but was 
more widespread in deep soils.  Two areas of lead contamination were identified in shallow soils, and lead was 
detected in TCLP leachates from shallow soils.  Lead concentrations in deep soils were significantly less than in shallow 
soils.  Lead was detected at a maximum concentration of 10,600 mg/kg.  Detected TPH concentrations at this site 
reached 11,800 mg/kg. 
 
Groundwater: 
Minor concentrations of VOCs and SVOCs were detected in groundwater samples.  Three small areas of lead 
contamination were detected in the groundwater.  Other inorganics detected in the groundwater at significant 
concentrations included antimony, arsenic, beryllium, cadmium, chromium, copper, mercury, nickel, thallium, and zinc. 
 
Sediment: 
SVOCs and metals were detected frequently in sediment samples from the Thames River.  Benzo(a)pyrene was 
detected at a concentration (1,900 µg/kg) greater than ecological guidelines.  The maximum concentrations of lead, 
selenium, and zinc (569, 0.9, and 1,650 mg/kg, respectively) resulted in the highest HQs when compared to ecological 
guidelines. 
 
Surface Water: 
Dissolved oxygen ranged from 6.8 to 7.0 mg/L, pH ranged from 7.6 to 7.8, and salinity ranged from 27.1 to 29.2 ppt in 
the Thames River. 

Recommended Remedial 
Alternative 

The Lower Subase RI Report recommended that the Zone 4 soil and groundwater proceed to an FS.  Passive or in-situ 
remedial alternatives as well as "hot spot" removal actions and institutional controls should be considered for the soil.  A 
tiered groundwater monitoring program and cleaning and repair of the storm sewer system should also be evaluated in 
the FS.  The ERA for the Thames River adjacent to Zone 4 concluded that the risks to ecological receptors were low to 
moderate.  The RI recommended additional characterization of the sediment in the Thames River to provide the data 
necessary to refine the ERA prior to proceeding to an FS.   
 
The Navy cleaned the Lower Subase storm sewer catch basins in August 2000.  The storm sewer lines were not 
surveyed or repaired during the effort.  Additional investigation of the Thames River adjacent to Zone 4 is currently 
being completed to further refine the ERA.  The FS for Zone 4 soil and groundwater and Thames River sediment will 
be finalized after the additional investigation is completed. 
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Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of Contamination Contaminant migration from inactive waste disposal area. 
Analytical Parameters Atlantic, Phase I RI (1992)     B&RE, Phase II RI (1997b) 

Soil:         Soil: 
TCL organics (volatiles, semivolatiles,   TCL organics (volatiles, semivolatiles, 
pesticides/PCBs)       pesticides/PCBs) 
TAL inorganics, cyanide, and boron   TAL inorganics, boron, and hardness 
TCLP metals       TCLP metals  
 
         Groundwater: 
         TCL organics (volatiles and semivolatiles)  
         TAL inorganics, boron, and hardness 
 
TtNUS, BGOURI (2002a) 
Groundwater: 
TCL organics (volatiles) 
TAL metals 

Nature and Extent of Contamination Soils: 
Concentrations of VOCs ranged no higher than 18 µg/kg.  Arsenic and lead were detected at maximum 
concentrations of 16.3 mg/kg and 403 mg/kg, respectively, in the surface soil. 
 
Phase II RI - Groundwater: 
Carbon disulfide and bis(2-ethylhexyl) phthalate were detected at 1 µg/L each in the groundwater.  
Arsenic was detected at 2.1 µg/L in one groundwater sample.  Manganese, iron, aluminum, and zinc were 
detected in the groundwater at maximum concentrations of 779 µg/L, 4,430 µg/L, 171 µg/L, and 9.1 µg/L, 
respectively. 
 
BGOURI – Groundwater: 
Seven metals were detected in the single sample collected during the RI.  Barium (48.8 µg/L), iron 
(1,330 µg/L), and manganese (88.2 µg/L) were the only metals detected, other than essential nutrients 
(calcium, magnesium, potassium, and sodium). 
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Recommended Remedial Alternative Based on detections of lead and arsenic in the surface soil at 14SS3, the Phase II RI recommended 

further characterization.  The Navy opted to conduct a NTCRA at the site in 2001.  Contaminated soil and 
debris were removed from the site and disposed off site.  No significant risks from exposure to the soil 
remained at site after the NTCRA; therefore, the Navy is in the process of preparing a Proposed Plan and 
ROD to document a NFA decision for Site 14 soil.  
 
The groundwater was further characterized during the BGOURI, and the risks associated with exposure to 
the groundwater were further evaluated during the BGOURI Update/FS.  The evaluation indicated that 
there are no significant risks to potential receptors from exposure to Site 14 groundwater.  A Proposed 
Plan and ROD are currently being prepared to document the NFA decision for Site 14 groundwater. 
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Objective Determine the nature and extent of soil, sediment, and groundwater contamination at the site. 
Source of Contamination Acid leaks from the battery acid storage tank and battery housing storage pad located at the site. 
Analytical Parameters Atlantic, Phase I RI (1992)   B&RE, Phase II RI (1997b) 

Soil:       Soil, Sediment and Groundwater 
TCL organics (volatiles,    TCL Organics (volatiles, semivolatiles, pesticides/PCBs) 
semivolatiles, pesticides/PCBs)  TAL Inorganics 
TAL Inorganics     Other engineering characteristics (sediment, groundwater) 
TCLP metals 
 
Atlantic, FFS (1994b)    OHM, Final Report for Soil Remediation at SASDA (1995b) 
Soil:       Soil: 
TCL organics (volatiles,   Total Lead 
semivolatiles, pesticides/PCBs)   TCLP Lead 
TAL Inorganics      
Other TCLP (volatiles,    CTDEP 
semivolatiles, pesticides,    Soil: 
herbicides, and metals)    SPLP Lead 
Engineering characteristics 
 
BGOURI, TtNUS (2002a)   BGOURI Update/FS, TtNUS (2004) 
Groundwater:     Soil: 
TCL organics (volatiles,   TCL organics (volatiles) 
semivolatiles)     TAL inorganics 
TAL inorganics 
       Groundwater: 
       TCL organics (volatiles) 
       TAL inorganics 
       Acidity 
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Nature and Extent of 
Contamination 

Phase II RI - Soil: 
VOCs were detected at trace levels.  SVOCs, including benzoic acid, bis(2-ethylhexyl)phthalate, carbazole, 
dibenzofuran and several PAHs, were detected in surface soil at a maximum concentration of 3,705 µg/kg.  
Pesticides, particularly DDT, DDD, and DDE, were detected at a maximum concentrations of 190 µg/kg, 
55 µg/kg, and 130 µg/kg, respectively, in the surface soil.  Lead was detected in the surface soil samples at a 
maximum concentration of 432 µg/kg, with a corresponding TCLP concentration of 1.4 mg/L.  It has been 
estimated that approximately 200 cubic yards of lead-contaminated soil surround the tank.  Other metals 
detected in the soil includes barium, cadmium, and chromium. 
 
BGOURI Update Soil: 
Two VOCs (acetone and methylene chloride), which are common laboratory contaminants, were detected in 
the soil samples.  Twenty-two inorganics were detected in the subsurface soil samples collected during the 
investigation.  Maximum concentrations of cadmium, chromium, lead, nickel, silver, and zinc, which were 
identified as potential COCs during the BGOURI, were detected at maximum concentrations of 4.8, 34.1, 560, 
19.7, 0.62, 207 mg/kg, respectively. 
 
Phase II RI Sediment: 
Three phthalate esters were detected at concentrations ranging from 37 µg/kg to 990 µg/kg.  Benzoic acid 
(260 µg/kg), carbazole (22 µg/kg), and several PAHs ranging from 25 µg/kg to 250 µg/kg were detected in the 
sediment.  Three pesticides [4,4'-DDT (6 µg/kg), endosulfan sulfate (10 µg/kg) and heptachlor (2.5 µg/kg)] as 
well as several metals were detected.  Lead was found at a concentration of 18.1 mg/kg. 
 
Phase II RI Groundwater: 
Carbon disulfide was the only volatile detected at 3 µg/L.  Semivolatiles detected in groundwater samples 
included bis(2-ethylhexyl)phthalate, naphthalene, phenanthrene, 1,4-dichlorobenzene, and di-n-butyl 
phthalate.  One pesticide, heptachlor, was detected at 0.54 µg/L.  Several metals were detected in the 
groundwater. 
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Nature and Extent of 
Contamination (Continued) 

BGOURI Update Groundwater: 
Chloroform was the only VOC detected and it was only detected in one of six samples at a concentration of 
3 µg/L.  Cadmium was detected in one sample at a concentration of 4.4 µg/L.  Chromium, lead, and silver 
were detected at concentrations that were one to three orders of magnitude less than the concentrations 
detected during the BGOURI.  Nickel was not detected in any groundwater sample.  Zinc was detected at a 
maximum concentration of 365 µg/L. 

Recommended Remedial 
Alternative 

A TCRA was completed at Site 15 in 1995. All contaminated pavement, tank contents, and tank materials 
have been excavated, characterized, and properly disposed off site.  Further evaluation of the site after the 
TCRA showed that the site does not represent a significant risk to human health and the environment.  NFA 
was recommended for the soil at the site.  A ROD was signed for this site in 1997 documenting the selected 
remedy of NFA for the soil.  The status of the site is RC.  An NFA decision document for Site 15 groundwater 
is currently being prepared. 
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Objective Determine by investigation if there is a potential for the existence of contamination due to past practices at 
the site that may pose a threat, or potential threat, to public health, welfare, or the environment. 

Potential Source of Contamination Former skid-mounted incinerator 
Analytical Parameters BGOURI, TtNUS (2002a) 

Soil: 
TCL organics (volatiles, semivolatiles, pesticides/PCBs, dioxins/furans) 
TAL inorganics 
SPLP metals and PCBs 

Nature and Extent of Contamination Soil: 
Low concentrations of five pesticides, one PCB congener, and seven dioxin/furan congeners were 
detected in the soil samples.  Low concentrations of a few VOCs were also detected in soil samples.  
Toluene was the only VOC detected in both surface and subsurface soil samples.  SVOCs, mainly PAHs, 
were only detected in Site 16 subsurface soil samples and may be related to the asphalt pavement 
covering a majority of the site.  Twenty inorganics were detected in the soil samples.  SPLP results for 
surface soil samples indicate that chromium, copper, lead, and vanadium are a potential concern due to 
contaminant migration; however, the results for the subsurface soil sample do not indicate that inorganics 
pose a potential concern due to contaminant migration. 

Recommended Remedial Alternative Site 16 was investigated during the BGOURI.  The results of the RI did not indicate that subsequent 
rounds of investigation were warranted.  The RI recommended that an NFA decision document be 
prepared for the site.  A Proposed Plan and ROD are currently being prepared to document NFA for the 
site. 
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Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of Contamination Leaks of battery acid and other hazardous materials stored at the site through the concrete floor slabs. 
Analytical Parameters Atlantic, Phase I RI (1992)   HNUS, Action Memorandum (1995a)   B&RE, Phase II RI (1997b) 

       Post Removal Action Report  
Soil:       Soil:          Soil:   
TCL volatiles     TCL volatiles       TCLP metals 
TAL metals      TAL/RCRA metals      Lead  
TCLP metals     TCLP metals       TPH  
TPH       Lead 
Fluorescence     pH 
 
Groundwater:      Groundwater:        Groundwater: 
TCL volatiles      TCL (volatiles, semivolatiles, pesticides/PCBs)  TCL volatiles and semivolatiles
TAL metals      TAL metals        TAL metals  
TPH       RCRA metals       TPH  
Fluorescence              Hardness  
 
TtNUS, Lower Subase RI (1999b) 
Soil:      Groundwater: 
TCL semivolatiles  TCL semivolatiles 
TAL metals    TAL metals 
SPLP lead    TPH 
TPH     Natural attenuation parameters 
 
Thames River Sediment: Thames River Surface Water: 
TCL semivolatiles  Miscellaneous water quality 
TAL metals 
AVS/SEM 
Miscellaneous Parameters 



TABLE 2-17 
 

SUMMARY OF FINDINGS FOR SITE 17 - LOWER SUBASE -  
HAZARDOUS MATERIALS/SOLVENT STORAGE AREA (BUILDING 31) 

2004 SITE MANAGEMENT PLAN 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 
 

Nature and Extent of 
Contamination 

Soil:  
Although a majority of soil under and adjacent to Building 31 has been remediated, some soils in the vicinity of Building 31 
still have elevated levels of lead.  The maximum concentrations of lead detected in remaining shallow and deep soil were 
4,390 mg/kg and 6,060 mg/kg, respectively.  SVOCs, primarily PAHs, and TPH were also detected at relatively high 
concentrations in both shallow and deep soil. 
 
Groundwater: 
Lead was detected at a maximum total concentration of 392 µg/L in a sample taken from a temporary well inside of Building 
31.  The maximum concentration of lead detected in a permanent well outside of Building 31 was 10.5 µg/L.  Analytical data 
do not indicate that SVOCs or TPH have migrated to the groundwater.   
 
Thames River Sediment: 
SVOCs and metals were detected frequently in sediment samples from the Thames River.  Benzo(a)pyrene and phenol were 
detected at maximum concentrations (1,900 and 150 µg/kg, respectively) greater than ecological guidelines.  The maximum 
concentrations of antimony, lead, and selenium (41.1, 1,380, and 1.1 mg/kg, respectively) resulted in the highest HQs when 
compared to ecological guidelines. 
 
Thames River Water: 
Dissolved oxygen ranged from 6.9 to 8.2 mg/L, pH ranged from 7.7 to 7.8, and salinity ranged from 27.5 to 27.2 ppt in the 
Thames River. 
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Recommended 
Remedial Alternative 

A TCRA was completed at Site 17 in October 1993.  All soil above mean low tide elevation with total lead concentrations of 
500 mg/kg or more was excavated.  All solidified soil had a TCLP extract lead concentration of less than 5.0 mg/L.  
Demolition debris slated for off-site non-hazardous landfilling were disposed at an approved hazardous waste landfill.  It was 
determined that decontamination of debris and disposal in a non-hazardous landfill was not as cost effective as direct 
disposal of the debris in the hazardous landfill.  The remaining concrete floor slab within Building 31 was either not 
contaminated or was properly decontaminated. 
 
The Lower Subase RI recommended that the Zone 3 soil and groundwater, which includes Site 17, proceed to an FS.  It was 
recommended that institutional controls and "hot spot" removal actions be evaluated for the lead contamination in the soil 
and that a tiered groundwater monitoring program be considered for the site's groundwater.  In addition, the RI 
recommended that the storm sewer system in the vicinity of Building 31 should be cleaned and repaired.  The ERA for the 
Thames River adjacent to Zone 3 concluded that the risks to ecological receptors were low and that lead is not a significant 
threat to ecological receptors.   
 
The Navy cleaned the Lower Subase storm sewer catch basins in August 2000.   The storm sewer lines were not surveyed 
or repaired during the effort.  An FS for Zone 3 soil and groundwater is currently being prepared. 
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Objective Determine if there is a potential for the existence of contamination due to past practices at the site that 
may pose a threat, or potential threat, to public health, welfare, or the environment. 

Potential Source of Contamination Solvent drums and gas cylinders 
Analytical Parameters TtNUS, BGOURI (2002a) 

Soil: 
TCL organics (volatiles, semivolatiles, pesticides/PCBs) 
TAL inorganics 
SPLP metals 
SPLP pesticides/PCBs 
 
Groundwater: 
TCL organics (volatiles, semivolatiles, pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality 

Nature and Extent of Contamination Soil: 
Low concentrations of 2-butanone, methylene chloride, and toluene were detected in soil samples.  
Fifteen PAHs were detected at low concentrations in one surface and one subsurface soil sample.  
Sixteen inorganics were detected in Site 18 soil but only three inorganics were detected at concentrations 
greater than background soil concentrations. 
 
Groundwater: 
No VOCs, SVOCs, pesticides, or PCBs were detected in the groundwater samples collected at Site 18.  
All inorganics were detected at concentrations less than background groundwater concentrations, with the 
exception of beryllium, which was not detected in background samples.  The concentration of beryllium 
was less than all screening criteria. 

Recommended Remedial Alternative The site was investigated during the BGOURI.  The results of the RI did not indicate that subsequent 
rounds of investigation were necessary to further characterize this site.  In addition, the results did not 
suggest that an FS was necessary for the site.  Therefore, the RI recommended that an NFA Decision 
Document be prepared for this site.  Separate Proposed Plans and RODs for Site 18 soil and 
groundwater, respectively, are currently being prepared to document the NFA decision. 
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Objective Determine by evaluation of newly acquired data if there is a potential for the existence of contamination due to 

past practices at the site that may pose a threat, or potential threat, to public health, welfare, or the 
environment. 

Potential Source of Contamination Cans of solvent. 
Analytical Parameters TtNUS, Lower Subase RI (1999b) 

Soil:       Groundwater: 
TCL semivolatiles   TCL semivolatiles 
TAL metals     TAL metals 
SPLP lead     TPH 
TPH      Natural attenuation parameters 
 
Thames River Sediment:  Thames River Surface Water: 
TCL semivolatiles   Miscellaneous water quality  
TAL metals 
AVS/SEM 
Miscellaneous parameters 

Nature and Extent of 
Contamination 

SVOCs, predominantly PAHs, and inorganics were detected in shallow and deep soil samples.  SVOC 
concentrations ranged from 22 µg/kg [benzo(b)fluoranthene] to 65 µg/kg [indeno(1,2,3-cd)pyrene].  The 
maximum concentration of lead detected near this site was 57.1 mg/kg, and the maximum aluminum 
concentration was 3,770 mg/kg.  TPH was detected at a concentration of 210 mg/kg in a shallow soil sample. 
 
Inorganics were detected in filtered and unfiltered groundwater samples.  Antimony, barium, copper, and zinc 
were detected in filtered samples.  Semivolatiles and TPH were not detected in the groundwater samples. 
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Recommended Remedial 
Alternative 

The Lower Subase RI Report recommended that Zone 4 soil and groundwater proceed to an FS.  It was 
recommended that passive or in-situ remedial alternatives as well as "hot spot" removal actions and 
institutional controls be considered for the soil.  A tiered groundwater monitoring program and cleaning and 
repair of the storm sewer system should also be evaluated in the FS.  The ERA for the Thames River adjacent 
to Zone 4 concluded that the risks to ecological receptors were low to moderate.  The RI recommended 
additional characterization of the sediment in the Thames River to provide the data necessary to refine the 
ERA prior to proceeding to an FS.   
 
The Navy cleaned the Lower Subase storm sewer catch basins in August 2000.  The storm sewer lines were 
not surveyed or repaired during the effort.  Additional investigation of the Thames River adjacent to Zone 4 is 
currently being completed to further refine the ERA.  The FS for Zone 4 soil and groundwater and Thames 
River sediment will be finalized after the additional investigation is completed. 
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Objective Determine the nature and extent of soil, sediment, surface water, and groundwater contamination. 
Source of Contamination Possible leaks from containers of cleaning solutions, paints, adhesives, and lubricants stored in metal storage cabinets 

located south of Building 524.  Leaks of liquid fuels from the weapons storage bunkers. 
Analytical Parameters Atlantic, Phase I RI (1992)   B&RE, Phase II RI (1997b) 

Soil, groundwater    Soils, Sediments, Surface Water, Groundwater: 
TCL organics, (volatiles   TCL organics (volatiles, semivolatiles, pesticides/PCBs) 
semivolatiles, pesticides/PCBs)  TAL inorganics and boron and hardness 
TAL inorganics plus boron    TCLP inorganics (soils, sediments), dioxin (sediments) 
and cyanide 
TCLP metals and pesticides (soil) 
Radiological (groundwater) 
 
TtNUS, BGOURI (2002a)   TtNUS, BGOURI Update/FS (2004) 
Groundwater:     Groundwater: 
TCL organics (volatiles,   TAL inorganics  
semivolatiles, pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality parameters 
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Nature and Extent of 
Contamination 

Phase II RI Soils: 
The most prevalent contaminants detected were phthalate esters and PAHs.  PAH contamination was detected in 
surface soils at concentrations as high as 5700 µg/kg (fluoranthene).  A few phthalate esters were detected in several 
of the subsurface and surface soil samples; however, these compounds were generally detected less frequently and at 
lower concentrations than the PAHs.  The maximum concentration of VOC detected was 690 µg/kg (acetone in one 
sample). 
 
Phase II RI Sediments: 
The most prevalent contaminants detected were phthalate esters and PAHs.  PAH contamination at concentrations up 
to 6900 µg/kg (flouranthene and pyrene) was detected.  Concentrations of phthalate esters ranged from 26 µg/kg to 
1,100 µg/kg. 
 
Phase II RI Surface Water and Groundwater: 
Minimal organic and inorganic contamination.  The only organic compounds detected in surface water were 
di-n-octylphthalate and butyl benzylphthalate (both at concentrations of 2 µg/L or less).  All concentrations of organics 
in groundwater were less than 12 µg/L.  Manganese was detected at elevated levels (maximum of 6,500 µg/L) in the 
groundwater. 
 
BGOURI and BGOURI Update: 
TCE, benzo(a)pyrene, arsenic, silver, and thallium were detected in Site 20 groundwater during the BGOURI.  Silver 
was not detected above detection limit (4.8 µg/L) in the groundwater samples collected during the DGI for the BGOURI 
Update.  The results indicate that the silver concentrations detected during the BGOURI were anomalies. 

Recommended Remedial 
Alternative 

A ROD was signed for the soil and sediment associated with Site 20 in June 2000.  A small (less than 200 cubic yards) 
RA was conducted at the site in 2001 to address PAH and arsenic contamination in the soil and sediment.   The action 
involved the excavation of soil and sediment with contaminant concentrations exceeding the cleanup levels.  The 
status of Site 20 is RC.  
 
Site 20 groundwater was further characterized and evaluated during the BGOURI and BGOURI Update.  Overall it 
was determined that there are no significant levels of contamination in the groundwater and that there are no 
significant risks associated with exposure to the groundwater.  An NFA Proposed Plan and ROD are currently being 
prepared for Site 20 groundwater.  
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Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of 
Contamination 

Leaks and operating residues generated by USTs, underground fuel transfer piping, and a refuse incinerator formerly 
operated on the site. 

Analytical Parameters Atlantic, Final SI Report (1995a) 
Soil:       Sediments:    Groundwater: 
TCL organics (volatiles,   TCL organics (volatiles, TCL organics (volatiles, 
semivolatiles,      semivolatiles,   semivolatiles 
pesticides/PCBs)     pesticides/PCBs)   pesticides/PCBs) 
TAL inorganics     TAL inorganics   TAL inorganics 
TPH       TPH     TPH 
Fluorescence     Fluorescence   Fluorescence 
Dioxin      Other TCLP metals  Other TCLP metals 
Other TCLP metals  
 
TtNUS, Lower Subase RI (1999b) 
Soil:       Groundwater: 
TCL semivolatiles    TCL semivolatiles 
TAL metals      TAL metals 
SPLP Lead      TPH 
TPH       Natural attenuation parameters 
 
Thames River Sediment:   Thames River Surface Water: 
TCL semivolatiles    Miscellaneous water quality 
TAL metals 
AVS/SEM 
Miscellaneous Parameters 
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Nature and Extent of 
Contamination 

Soil: 
Concentrations of TPH detected across the site, particularly northwest of Building 157.  Maximum detected TPH 
concentration was 2,600 mg/kg.  Several SVOCs, primarily PAHs, were detected in shallow and deep soil.  High 
concentrations of inorganics were detected across the site.  Detected concentrations of lead ranged from 1.6 to 189,000 
mg/kg. 
 
 
Groundwater: 
Low VOC concentrations detected in groundwater samples (0.6 µg/L to 2 µg/L).  No TPH detected in groundwater 
samples.  High lead concentrations up to a maximum value of 117 µg/L (total).  Maximum concentration of lead in filtered 
samples was 97.5 µg/L 
 
Storm Sewer Sediments: 
TPH concentrations up to 1300 mg/kg detected in Berth-16 storm sewer sediment.  Inorganics also detected in sediment 
samples. 
 
Thames River Sediment: 
SVOCs and metals were detected frequently in sediment samples from the Thames River.  Benzo(a)pyrene was detected 
at a maximum concentration (630 µg/kg) that was greater than the ecological criteria.  The maximum concentrations of 
barium, copper, and mercury (57.8, 126, and 0.52 mg/kg, respectively) resulted in the highest HQs when compared to 
ecological guidelines. 
 
Thames River Surface Water: 
Dissolved oxygen ranged from 7.3 to 10.1 mg/L, pH ranged from 7.8 to 7.9, and salinity ranged from 25.6 to 29.0 ppt in 
the Thames River. 
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Recommended 
Remedial Alternative 

The Lower Subase RI recommended that Zone 7 proceed to an FS to evaluate appropriate remedial alternatives for the 
soil and groundwater.  The RI also recommended that "hot spot" removal actions for lead, institutional controls, and 
passive or in-situ remedial alternatives should be evaluated for soil in the FS and a tiered groundwater monitoring 
program and cleaning and repair of storm sewer system should also be evaluated in the FS.  The ERA for the Thames 
River adjacent to Zone 7 concluded that the risks to ecological receptors were low to moderate.  The RI recommended 
additional characterization of the sediment in the Thames River to provide the data necessary to refine the ERA prior to 
proceeding to an FS.   
 
The Navy cleaned the Lower Subase storm sewer catch basins in August 2000.  The storm sewer lines were not 
surveyed or repaired during the effort.  Additional investigation of the Thames River adjacent to Zone 7 is currently 
being completed to further refine the ERA.  The FS for Zone 7 soil and groundwater and Thames River sediment will 
be finalized after the additional investigation is completed. 
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Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of Contamination Leaks from underground fuel storage tanks and associated piping networks currently located at the site. 
Analytical Parameters Atlantic, Final SI Report (1995a) 

Soil:       Sediments:     Groundwater: 
TCL organics (volatiles,   TCL organics (volatiles,  TCL organics (volatiles, 
semivolatiles,      semivolatiles,    semivolatiles 
pesticides/PCBs)     pesticides/PCBs)    pesticides/PCBs) 
TAL inorganics     TAL inorganics    TAL inorganics 
TPH       TPH      TPH 
Fluorescence     Fluorescence    Fluorescence 
Other TCLP metals 
 
TtNUS, Lower Subase RI (1999b) 
Soil:       Groundwater: 
TCL semivolatiles   TCL semivolatiles 
TAL metals     TAL metals 
SPLP lead     TPH 
TPH      Natural attenuation parameters 
 
Thames River Sediment:  Thames River Surface Water: 
TCL organics (semivolatiles,  Miscellaneous water quality  
Pesticides/PCBs) 
TAL inorganics 
AVS/SEM 
Miscellaneous parameters 
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Nature and Extent of 
Contamination 

Soil: 
TPH detected in soils at a maximum concentration of 6,800 ppm.  Concentrations of VOCs and SVOCs up to maximum 
concentrations of 1,900 µg/kg and 23,000 µg/kg, respectively.  Contamination originating from tank on southern side of 
Building 175. 
 
Sediment: 
Maximum detected TPH concentration of 3,300 mg/kg in storm sewers.  High concentrations of lead up to a maximum 
value of 85,600 mg/kg. 
 
Groundwater: 
No detected concentrations of TPH.  Low concentrations of VOCs.  Low concentrations of metals. 
 
Thames River Sediment: 
SVOCs, pesticides, and metals were detected in sediment samples from the Thames River.  Benzo(a)pyrene and phenol 
were detected at maximum concentrations (870 and 72 µg/kg, respectively) greater than ecological criteria.  The 
maximum concentrations of antimony, copper, and mercury (32.7, 36.8, 0.43 mg/kg, respectively) resulted in the highest 
HQs when compared to ecological criteria. 
 
Thames River Surface Water: 
Dissolved oxygen ranged from 7.3 to 8.7 mg/L, pH was near 7.8, and salinity ranged from 23.8 to 28.1 ppt in the Thames 
River. 

Recommended Remedial 
Alternative 

The Lower Subase RI recommended that Zone 5 soil and groundwater proceed to an FS to evaluate appropriate remedial 
alternatives.  "Hot spot" removal actions for the petroleum contamination, institutional controls, and in-situ or passive 
remedial alternatives should be evaluated for the soil in the FS.  A combination of monitored natural attenuation and 
tiered-groundwater monitoring program should be evaluated for the groundwater.  Cleaning and repair of the storm sewer 
system should also be considered during the feasibility study.  The ERA for the Thames River adjacent to Zone 5 
concluded that the risks to ecological receptors were low.   
 
The Navy cleaned the Lower Subase storm sewer catch basins in August 2000.  The storm sewer lines were not 
surveyed or repaired during the effort. An FS for Zone 5 soil and groundwater is currently being prepared. 
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Objective Determine the nature and extent of soil and groundwater contamination at the site. 
Source of 
Contamination 

Leaks from the nine former 110-foot-diameter, 11-foot-high concrete USTs and the associated underground fuel transfer 
piping. 

Analytical 
Parameters 

B&RE, Tank Farm SI Report (1997i) 
Tank Farm Soil:    Tank Farm Groundwater:   Fuel Pipeline Soil: 
Tank Area     Tank Area    TPH 
TPH, BTEX    TPH, BTEX    
Methyltert-     MTBE, DRO, GRO 
butylether    
(MTBE) 
 
Sitewide Soil:  Sitewide   Sitewide   Sitewide Stream   Sitewide Pipe 
    Groundwater:  Surface Water:  Sediments:    Sediments: 
TCL organics  TCL organics  TCL organics  TCL organics   TCL organics 
(volatiles,   (volatiles,   (volatiles,   (volatiles,     (volatiles, 
semivolatiles,  semivolatiles,  semivolatiles,  semivolatiles,   semivolatiles, 
pesticides/PCBs)  pesticides/PCBs)  pesticides/PCBs)  pesticides/PCBS)  pesticides/PCBs) 
TAL inorganics,  TAL inorganics,  TAL inorganics,  TAL inorganics,   TAL inorganics, 
cyanide, and TPH cyanide, and TPH  cyanide, and TPH  cyanide, and TPH  cyanide, and TPH 
 
TtNUS, BGOURI (2002a) 
Groundwater:      Soil: 
TCL organics      Miscellaneous engineering parameters 
(volatiles, semivolatiles, 
pesticides/PCBs) 
TAL inorganics 
Miscellaneous water quality parameters 
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Nature and Extent of 
Contamination 

Sitewide Soil: 
Contaminants detected in the soil included volatiles, semivolatiles, pesticides, inorganics, and TPH.  Benzo(a)pyrene 
(1.7 mg/kg), chromium (26.1 mg/kg), and lead (85.1 mg/kg) were detected at concentrations exceeding their associated 
screening criterion.  Inorganics are prevalent throughout the UST farm and are suspected to be attributed to the type of fill 
material used during the construction of the UST farm. 
 
Sitewide Groundwater: 
Volatiles, semivolatiles, pesticides, inorganics and TPH were detected in the groundwater.  Acenaphthene (0.6 µg/L), 
benzo(a)anthracene (0.8 µg/L), phenanthrene (23 µg/L), arsenic (21.1 µg/L), beryllium (5.6 µg/L), copper (52.7 µg/L), lead 
(165 µg/L), mercury (5.8 µg/L), nickel (5,990 µg/L), and zinc (165 µg/L) were detected at concentrations exceeding their 
associated screening criterion. 
 
Sitewide Surface Water: 
Contaminants detected in the surface water included inorganics and TPH.  None of the contaminants detected were at 
concentrations exceeding their associated screening criterion. 
 
Sitewide Sediments: 
Volatiles, semivolatiles, pesticides,  inorganics and TPH were detected in the sitewide sediments (i.e., stream and storm 
sewer sediments).  Benzo(a)anthracene (3.3 mg/kg), benzo(a)pyrene (3.9 mg/kg), benzo(b)fluoranthene (5.1 mg/kg), 
benzo(k)fluoranthene (2.8 mg/kg), dibenzo(a,h)anthracene (1.1 mg/kg), cadmium (1.2 mg/kg), chromium (53.3 mg/kg), lead 
(185 mg/kg), and vanadium (41.9 mg/kg) were detected at concentrations exceeding their associated screening criterion. 
 
Sitewide Pipeline Sediments: 
Contaminants detected in the pipeline sediments (i.e., sediments from catch basins near tanks) included volatiles, 
semivolatiles, pesticides, PCBs, inorganics and TPH.  Benzo(a)anthracene (3.5 mg/kg), benzo(a)pyrene (3.8 mg/kg), 
benzo(b)fluoranthene (4.3 mg/kg), benzo(k)fluoranthene (3.1 mg/kg), dibenzo(a,h)anthracene (1.1 mg/kg), Aroclor-1260 
(5.2 mg/kg), dieldrin (0.039 mg/kg), cadmium (2.2 mg/kg), chromium (27.7 mg/kg), lead (7,340 mg/kg), thallium (1.6 mg/kg), 
and vanadium (40.5 mg/kg) were detected at concentrations exceeding their associated screening criterion. 
 
Fuel Pipeline: 
Eight of 80 samples had TPH concentrations that were in excess of screening criterion. 
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Nature and Extent of 
Contamination 
(Continued) 

Tank Area Soil: 
TPH concentrations detected around OT-4 (9,860 mg/kg) exceeded the TPH screening criterion.   
 
Tank Area Groundwater: 
TPH concentrations detected at OT-1 (17,300 µg/L), OT-2 (5,400 µg/L), OT-3 (17,800 µg/L), OT-4 (120,000 µg/L), OT-8 
(4,920,000 µg/L) and OT-9 (900 µg/L) exceeded the TPH screening criteria.  The benzene (828 µg/L) concentration 
detected at OT-2 exceeded the screening criteria.  Concentrations of phenanthrene (180 µg/L) and several inorganics were 
detected at OT-4 at levels exceeding their respective screening criterion.  Free product was observed near OT-8 in well 
MW-7 at a thickness of 1.66 feet. 
 
BGOURI Groundwater: 
VOCs and SVOCs were detected infrequently in the groundwater samples collected during the BGOURI.  Xylenes 
(5 µg/L) and naphthalene (1.4 µg/L) were detected in one well.  PCE was detected in another well at a concentration of 3 
µg/L.  Metals were detected frequently in the groundwater samples, but the detections are likely related to the fill material 
used to construct the Fuel Farm.  Lead was detected at a significant concentration (31.2 µg/L). 

Recommended 
Remedial Alternative 

Tanks OT-1 through OT-9 have been closed in place.  Remediation of free product and contaminated soil was completed at 
Site 23 under the RCRA UST closure program.  NFA is recommended for the soil at Site 23.  The Lower Subase fuel 
pipelines were evaluated in the Lower Subase RI and will be addressed in the FSs for each zone.  A new storm sewer 
system was designed and installed at Site 23.  The Navy initiated a sampling program for the deep groundwater collection 
system after construction activities were completed. The groundwater associated with Site 23 was further characterized 
during the BGOURI, and no significant contamination was found.  The RI recommended postponing any decisions on the 
groundwater at Site 23 until a sufficient amount of data are available from the groundwater collection system monitoring 
program to properly characterize the groundwater.  A decision for further action for the groundwater will be determined in 
the future. 
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Objective Determine by investigation if there is a potential for the existence of contamination due to past practices at the 

site that may pose a threat, or potential threat, to public health, welfare or the environment. 
Potential Source of 
Contamination 

Accumulated paint. 

Analytical Parameters TtNUS, Lower Subase RI (1999b) 
Soil:        Groundwater: 
TCL volatiles and semivolatiles  TCL volatiles and semivolatiles 
TAL metals      TAL metals 
SPLP metals     TPH 
TPH       Natural attenuation parameters 
 
Thames River Sediment:   Thames River Surface Water: 
TCL semivolatiles    Miscellaneous water quality parameters 
TAL metals 
AVS/SEM 
Miscellaneous parameters 

Nature and Extent of 
Contamination 

Soil: 
TPH and SVOCs, primarily PAHs, were the primary contaminants detected in this area.  The maximum 
concentration of TPH (4,000 mg/kg) was detected in a shallow soil sample.  The maximum detected 
concentration of a SVOC was 1,000 µg/kg (pyrene).  Several inorganics were also identified as COCs. 
 
Groundwater: 
Inorganics (antimony, barium, thallium) were detected in groundwater at significant levels.  Four SVOCs were 
detected at low concentrations in the groundwater. 
 
Thames River Sediment: 
SVOCs and metals were detected frequently in sediment samples from the Thames River.  Benzo(a)pyrene and 
phenol were detected at maximum concentrations (750 and 72 µg/kg, respectively) greater than ecological 
criteria.  The maximum concentrations of barium, copper, and mercury (64.7, 121, and 0.32 mg/kg, respectively) 
resulted in the highest HQs when compared to ecological guidelines. 
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Nature and Extent of 
Contamination (Continued) 

Thames River Surface Water: 
Dissolved oxygen ranged from 7.5 to 8.8 mg/L, pH ranged from 7.6 to 7.9, and salinity ranged from 23.8 to 
28.1 ppt in the Thames River. 

Recommended Remedial 
Alternative 

The Lower Subase RI recommended that this site proceed to a FS to evaluate appropriate remedial alternatives 
for the soil and groundwater.  Passive or in-situ remedial alternatives and institutional controls should be 
evaluated for the soil.  A tiered groundwater monitoring program and cleaning and repair of the storm sewer 
system should also be evaluated during the FS.   
 
The Navy cleaned the Lower Subase storm sewer catch basins in August 2000.  The storm sewer lines were not 
surveyed or repaired during the effort.  An FS for Zone 6 soil and groundwater is currently being prepared. 
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Objective Determine by investigation if there is a potential for the existence of contamination due to past practices at the 
site that may pose a threat, or potential threat, to public health, welfare, or the environment. 

Source of Contamination Former incinerator. 
Analytical Parameters Atlantic, Final Site Inspection Report (1995a) 

Soil:       Sediments:    Groundwater: 
TCL organics (volatiles,   TCL organics (volatiles, TCL organics (volatiles, 
semivolatiles,      semivolatiles,   semivolatiles 
pesticides/PCBs)     pesticides/PCBs)   pesticides/PCBs) 
TAL inorganics     TAL inorganics   TAL inorganics 
TPH       TPH     TPH 
Fluorescence     Fluorescence   Fluorescence 
Dioxin      Other TCLP metals  Other TCLP metals 
Other TCLP metals 
 
TtNUS, Lower Subase RI (1999b) 
Soil:       Groundwater: 
TCL semivolatiles    TCL semivolatiles 
TAL metals      TAL metals 
SPLP Lead      TPH 
TPH       Natural attenuation parameters 
 
Thames River Sediment:   Thames River Surface Water: 
TCL semivolatiles    Miscellaneous water quality parameters 
TAL metals 
AVS/SEM 
Miscellaneous Parameters 
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Nature and Extent of 
Contamination 

Soil: 
Concentrations of TPH detected across the site, particularly northwest of Building 157.  Maximum detected 
TPH concentration was 2,600 mg/kg.  Several SVOCs, primarily PAHs, were detected in shallow and deep soil.  
Elevated concentrations of inorganics were detected across the site.  Detected concentrations of lead ranged 
from 1.6 to 189,000 mg/kg. 
 
Groundwater: 
Low VOC concentrations detected in groundwater samples (0.6 µg/L to 2 µg/L).  No TPH detected in 
groundwater samples.  High lead concentrations up to a maximum value of 117 µg/L (total).  Maximum 
concentration of lead in filtered sample was 97.5 µg/L 
 
Sediments: 
TPH concentrations up to 1,300 mg/kg detected in Berth-16 storm sewer sediment.  Inorganics also detected in 
sediment samples. 
 
Thames River Sediment: 
SVOCs and metals were detected frequently in sediment samples from the Thames River.  Benzo(a)pyrene 
was detected at a maximum concentration (630 µg/kg) greater than the ecological criterion.  The maximum 
concentrations of barium, copper, and mercury (57.8, 126, and 0.52 mg/kg, respectively) resulted in the highest 
HQs when compared to ecological guidelines. 
 
Thames River Surface Water: 
Dissolved oxygen ranged from 7.3 to 10.1 mg/L, pH ranged from 7.8 to 7.9, and salinity ranged from 25.6 to 
29.0 ppt in the Thames River. 
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Recommended Remedial 
Alternative 

The Lower Subase RI recommended that Zone 7 proceed to an FS to evaluate appropriate remedial 
alternatives for the soil and groundwater.  The RI also recommended that "hot spot" removal actions for lead, 
institutional controls, and passive or in-situ remedial alternatives should be evaluated for soil in the FS and that 
a tiered groundwater monitoring program and cleaning and repair of storm sewer system should also be 
evaluated in the FS.  The ERA for the Thames River adjacent to Zone 7 concluded that the risks to ecological 
receptors were low to moderate.  The RI recommended additional characterization of the sediment in the 
Thames River to provide the data necessary to refine the ERA prior to proceeding to an FS.   
 
The Navy cleaned the Lower Subase storm sewer catch basins in August 2000.  The storm sewer lines were 
not surveyed or repaired during the effort.  Additional investigation of the Thames River adjacent to Zone 7 is 
currently being completed to further refine the ERA.  The FS for Zone 7 soil and groundwater and Thames 
River sediment will be finalized after the additional investigation is completed. 
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3.0  REGULATORY PROCESS ACTIVITIES 

Beginning in 1980, investigations of the NSB-NLON hazardous waste sites were conducted under the 

Department of NACIP Program.  Since 1986, investigations at NSB-NLON have been conducted under 

the DOD IR Program.  Funding to pay for such investigations is allocated for DOD sites under the 

Defense Environmental Restoration Account (DERA). 

 

An FFA for NSB-NLON was completed in January 1995 between the EPA, the State of Connecticut, and the 

Navy.  This agreement was entered to accomplish the following: 

 

• Ensure that the environmental impacts associated with the past and present activities at NSB-NLON 

are thoroughly investigated and that the appropriate remedial action is taken as necessary to protect 

human health and the environment. 

 

• Establish a procedural framework and timetable for developing, implementing, and monitoring 

appropriate response actions at NSB-NLON in accordance with CERCLA as amended by the 1986 

Superfund Amendments and Reauthorization Act (SARA) and the 1984 Hazardous and Solid Waste 

Amendments (HSWA). 

 

• Provide for the O&M of any RA selected and implemented pursuant to the FFA. 

 

• Provide for the appropriate State involvement in the initiation, development, selection, and 

enforcement of RAs to be undertaken at the NSB-NLON. 

 

• Identify removal actions that are appropriate for the NSB-NLON. 

 

The IR Program parallels CERCLA, otherwise known as Superfund.  Under the Superfund program, 

abandoned waste sites that potentially contain hazardous constituents undergo several phases of 

environmental investigation that ultimately determine the need for a remedy, and if necessary, the 

selection and implementation of the remedy for the site.  The phases of investigation under CERCLA 

include the Preliminary Assessment (PA)/SI, RI, FS, ROD, RD/RA, O&M of in place remedies, and 

Five-Year Reviews.  The process required by the FFA follows the IR Program, and is analogous to 

CERCLA with one exception: the PA/SI is replaced by the Site Screening Process (SSP).  Superfund also 

has provisions for Interim Measures that can be implemented if a site poses an immediate threat to the 

environment. 

 

060401/P 3-1 CTO 0841 



REVISION 0 
JUNE 2004 

3.1 CERCLA PROCESS ACTIVITIES 

3.1.1 Preliminary Assessment/Site Investigation and Site Screening Process 

The initial study conducted under CERCLA at a site in response to a real or suspected hazardous 

substance release is the PA/SI.  The PA/SI is usually conducted by EPA or an authorized state agency.  

The PA/SI relies heavily on existing information and is limited in scope.  If the PA/SI identifies sites or 

study areas as potentially posing a threat to human health or the environment, a RI/FS is conducted. 

 

The SSP is the FFA's alternative to the PA/SI process.  The SSP is the mechanism for evaluating 

whether identified Site Screening Areas (SSAs) should proceed with an RI/FS.  SSAs refer to areas not 

previously identified that may pose a threat, or potential threat, to public health, welfare or the 

environment. 

 

The SSP considers current CERCLA guidance to determine whether there have been releases of 

hazardous substances, pollutants, or contaminants, to the environment from the SSAs.  The SSP Report 

provides the basis for determining whether an RI/FS is performed or the site is removed from the 

program.  Those SSAs that require an RI/FS become AOCs.  AOCs are areas at the site where 

hazardous substances, pollutants, or contaminants are or may have been placed or eventually will be 

located.   

 

3.1.2 Remedial Investigation/Feasibility Study 

The RI/FS is the next phase of the CERCLA remedial process and is required for all AOCs.  The RI is 

intended to determine the nature and extent of contamination, potential migration pathways, toxicity and 

persistence of contaminants, and potential (risk) for adverse impacts to human health or the environment.  

The FS is intended to develop remedial objectives, identify Applicable or Relevant and Appropriate 

Requirements (ARARs), develop and screen remedial alternatives, analyze remedial alternatives, and 

recommend the alternative(s) that best meets the CERCLA criteria (protection of human health and the 

environment; compliance with ARARS; reduction of toxicity, mobility, or volume through treatment; short-

term effectiveness; long-term effectiveness; implementability; cost; state acceptance; and community 

acceptance).  CERCLA does not provide specific requirements for concentration limits or groundwater 

monitoring. 

 

After completion of the RI/FS, a Proposed Plan is completed prior to the beginning of the formal public 

comment period.  Subsequently, a ROD that identifies the preferred remedial alternative(s) is issued by 

the Navy and EPA. 
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3.1.3 Removal Action 

A removal action may be completed prior to or during the RI/FS to reduce the threat to human health or 

the environment by removing released hazardous substances or reducing potential exposure pathways.  

TCRAs are implemented when there is an imminent threat to human health or the environment.  NTCRAs 

may be delayed 6 months or more, based on the reduced threat to human health of the environment.   

 

To enable the selection of the best remedial alternative for NTCRAs, an EE/CA is prepared.  Unlike the 

FS, the EE/CA focuses only on the material to be removed and does not use the full CERCLA criteria.  An 

Action Memorandum is completed prior to a formal public comment period.   

 

Subsequent to a removal action, the RI/FS may conclude that NFA is required to reduce the threat to 

human health and the environment.  In this case, an NFA ROD would be issued, and the CERCLA 

remedial process would be concluded.   

 

3.1.4 Interim Remedial Actions 

An interim RA may be completed prior to or during the RI/FS to reduce the threat to human health or the 

environment by removing released hazardous substances or reducing potential exposure pathways.  To 

facilitate selection of the best remedial alternative for an interim RA, an FFS is prepared.  An interim ROD 

is issued, and interim RD and RA activities are initiated.  After implementation of the interim RA, the FS 

may conclude that NFA is required to reduce the threat to human health and the environment.  In this 

case, an NFA ROD would be issued, and the CERCLA remedial process would be concluded.       

 

3.1.5 Remedial Design/Remedial Action 

The ROD establishes the scope and schedule for the development of the RD and RA.  The RD often 

proceeds in a stepped process (30, 60, and 100 percent complete) and addresses detailed design issues 

not addressed during the FS.  The RA involves implementation of the RD. 

 

3.1.6 Post Remedial Action Documents 

Following the implementation of a RA, depending on the RA implemented, the waste or source at the site 

will either be contained (e.g., cap system), undergoing some type of remedial process (e.g., AS/SVE), or 

be removed (e.g., excavation and disposal of contaminated material/source).  In each situation, Post RA 

documents are required.   

 

In situation where the RA removes the waste or source at the site in its entirety, the post RA documents 

will report the verification sampling that demonstrates the removal of the contaminated media and source 
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areas.  These documents would then be followed by an NFA ROD that would be issued to conclude the 

CERCLA remedial process for that site. 

 

In situations where the RA includes a containment or treatment design, O&M and monitoring program will 

need to be implemented.  The O&M program identifies the periodic inspection schedules and required 

maintenance procedures for the implemented RDs.  The monitoring program will identify sampling 

locations and sampling frequencies that assess the effectiveness of the implemented RD.  O&M and 

monitoring program reports are prepared each time an activity is performed at a site with an in-place RA.  

These reports, prepared by the Navy or their representative, are provided to the EPA and State for their 

review.  The purpose of these reports is to describe the performance requirements of the implemented 

RA, provide direction on maintaining the implemented RA, and ensure the implemented RA is performing 

as intended.   

 

3.1.7 Five Year Reviews 

The Five-Year Reviews are periodic reviews of the data generated by the O&M and monitoring program.  

In accordance with the FFA, if a selected RA results in any hazardous substance, pollutants or 

contaminants remaining at the site, the parties (Navy, EPA, and State) shall review each such RA at least 

every 5 years after the initiation of the selected final RA at the site to assure that human health and the 

environment are being protected by the RA implemented. 

 

In cases where the Five-Year Reviews indicate that a change in RA is required, the data generated from 

the monitoring program along with historical RI/FS data would be used in an FS that would evaluate 

potential alternative remedial approaches, and a new RA would be selected.  In cases where the Five-

Year Reviews indicate that the implemented RA has achieved cleanup requirements, an NFA ROD would 

be issued, and the CERCLA remedial process would be concluded.  Lastly, if cleanup requirements are 

not met and the RA is performing as expected, the Five-Year Review will conclude that the implemented 

RA and associated O&M and monitoring programs should continue and be re-evaluated in another 

5 years.    
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4.0  SITE RANKING 

This section provides a summary of the relative risk ranking procedure.  A detailed description of this 

procedure can be found in the Relative Risk Site Evaluation Primer, Revised Edition (DOD, 1996).  A 

summary of relative ranking results for each site at NSB-NLON is also provided in this section.  Results of 

the risk ranking procedure are intended to assist in prioritizing site cleanups.   

 

4.1 REQUIREMENTS FOR RELATIVE RISK SITE EVALUATIONS 

Relative Risk Site Evaluations are required for all sites at active military installations, BRAC installations, 

and formerly used defense properties with future funding requirements that are not classified as (1) RIP, 

(2) RC, (3) lacking sufficient information, or (4) abandoned ordnance.  Relative Risk Site Evaluations were 

performed for 18 of the 25 sites at NSB-NLON.  Because of recent remedial/removal actions that were 

completed at NSB-NLON under the IR Program, 11 sites now fall into the categories of RIP or RC.  Site 2, 

Site 6, and Site 8 fall into the RIP category.  Site 1,  Sites 3 A and B, Site 4, Site 9, Site 14, Site 15, and 

Site 20 fall into the RC category.  Relative Risk Site Evaluations were not performed for these seven 

sites.  More detailed descriptions of the RIP and RC categories are provided below. 

 

Relative Risk Site Evaluations are not required for sites classified as having all RIP even though they may 

be in remedial action operation (RAO) or long-term monitoring (LTM).  A RIP determination requires that 

RA construction is complete for a site. 

 

Relative Risk Site Evaluations are not required for sites classified as RC.  Sites classified as RC are those 

for which a DOD component deems that NFA is required, with the possible exception of LTM.  An RC 

determination requires that one of the following apply:  (1) there is no evidence that contaminants were 

released at the site, (2) no contaminants were detected at the site other than at background 

concentrations, (3) contaminants attributable to the site are less than action levels used for risk screening, 

(4) the results of a baseline risk assessment demonstrate that cumulative risks posed by the site are less 

than established thresholds, or (5) removal and/or remedial action operations (RAOs) at a site have been 

implemented, completed, and are the final action for the site.  Based upon one of these designations, only 

LTM remains for a site. 

 

4.2 RELATIVE RISK SITE EVALUATION FRAMEWORK 

The DOD has developed a Relative Risk Site Evaluation framework as a means of categorizing sites in 

the Defense Environmental Restoration Program (DERP) into High, Medium, and Low relative risk 

groups.  The ranking of sites is not a substitute for a baseline human health risk assessment nor is it a 
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means of placing sites into a NFA category.  The categorization of sites into relative risk groups is based 

on an evaluation of contaminants, pathways, and human and ecological receptors for groundwater, 

surface water, sediment, and surface soils.  The air medium is not considered.  Each of these 

environmental media is evaluated using three factors: 

 

1. The Contaminant Hazard Factor (CHF) 

2. The Migration Pathway Factor (MPF) 

3. The Receptor Factor (RF) 

 

The CHF is a combined measure of contaminant concentrations in a given environmental medium.  CHF 

ratings are either "significant," "moderate," or "minimal" for each medium.  A CHF rating is determined 

based on the ratio of the maximum concentration of a contaminant in each media (groundwater, surface 

water, sediment, and surface soil) to a risk-based concentration standard for that contaminant (Media 

Protection Standard or Preliminary Remediation Goal).  For media containing more than one 

contaminant, the ratios are added.   

 

The MPF is a measure of the movement or potential movement of contamination away from the original 

source.  MPF ratings are either "evident," "potential," or "confined" for each medium.  A rating of "evident" 

means that analytical data or observable evidence indicates that contamination in the medium is present 

at, is moving towards, or has moved to a point of exposure.  A rating of "potential" indicates that 

contamination has moved only slightly beyond the source, could move but is not moving appreciably, or 

information is not sufficient to make a determination of "evident" or "confined."  A rating of "confined" 

indicates a low possibility for contamination to be present at or migrating from the source to a point of 

exposure. 

 

The RF is an indication of the potential for human or ecological contact with site contaminants.  RF 

ratings are either "identified," "potential," or "limited" for each media.  A rating of "identified" indicates that 

receptors with access to contaminated media have been identified.  A rating of "potential" indicates a 

potential for receptors to have access to contaminated media.  A rating of "limited" indicates that there is 

little or no potential for receptors to have access to contaminated media. 

 

Sites lacking reliable concentration data will be designated as "not evaluated."  Actions on these sites 

may be deferred, or the sites may be programmed for additional data collection.  In addition, removal 

action or another response action may be appropriate. 

 

Upon determination of the CHF, MPF, and RF, a decision matrix is used to determine the category of 

relative risk for each medium.  Relative risk categories are High, Medium, and Low.  The highest rating 
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resulting from the evaluation of the three media becomes the relative risk category of the site.  A site's 

rating may change based on new or additional information or as a result of remediation activities. 

 

4.3 SUMMARY OF SITE RISK RANKING FOR NSB-NLON 

The results of the Relative Risk Site Evaluation are used, in conjunction with other risk management 

concerns, to assist in the sequencing of remedial work.  A site having a relative risk rating of “High” is 

given more priority than a site with a relative risk rating of “Low.”  A summary of relative risk ranking 

results for the applicable NSB-NLON sites is shown on Table 4-1 (Refer to the SMP dated March 1999 for 

a summary of the Relative Risk Site Evaluation Concept and for the Relative Risk Site Evaluation 

Worksheets.  

 



TABLE 4-1 
 

RELATIVE RISK RANKING RESULTS 
2004 SITE MANAGMENT PLAN 

NSB-NLON, GROTON, CONNECTICUT 
 

Site Name Rank 
1 CBU Drum Storage Area NA(1) 
2 Area A Landfill and 

Area A Wetland 
NA(2) 

High(3) 
3 Area A Downstream Watercourses/OBDA Pond and  

OBDA Debris 
NA(1) 
NA(1) 

4 Rubble Fill Area at Bunker A-86 NA(1) 
6 DRMO NA(2) 
7 Torpedo Shops Medium 
8 Goss Cove Landfill NA(2) 
9 Oily Wastewater Tank (OT-5) NA(1) 
10 Lower Subase-Fuel Storage Tanks and Tank 54-H High 
11 Lower Subase-Power Plant Oil Tanks High 
13 Lower Subase-Building 79 Waste Oil Pit High 
14 OBDANE NA(1) 
15 SASDA NA(1) 
16 Hospital Incinerators Low 
17 Lower Subase-Hazardous Materials/Solvent Storage Area (Building 31) Medium 
18 Solvent Storage Area (Building 33) Medium 
19 Lower Subase-Solvent Storage Area (Building 316) Low 
20 Area A Weapons Center NA(1) 
21 Lower Subase-Berth 16 High 
22 Lower Subase-Pier 33 High 
23 Fuel Farm High 
24 Lower Subase-Central Paint Accumulation Area (Building 174) Low 
25 Lower Subase-Classified Materials Incinerator Medium 

 
1 NA = Response Complete 
2 NA = Remedies In Place 
3 Only one risk ranking evaluation spreadsheet was developed for Site 2.  The data used for the 

risk ranking includes soil and groundwater data for the Area A Landfill and surface water and 
sediment data from the Area A Wetland. 
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5.0  SCHEDULE 

A schedule of milestones and a detailed schedule that covers all active IR Program sites in the SMP are 

attached as Appendix A.  The schedules for historical CERCLA activities at the sites have generally been 

removed from the schedule and only future events are presented in the schedule. 

 

5.1 SCHEDULE DEVELOPMENT 

The schedules were developed using the current status of activity for each site at NSB-NLON, anticipated 

activities, and projected funding availability.  Line item durations were typically developed using the FFA, 

which provides durations for specific process activities. 

 

In some cases, due to requests from regulators, accelerated durations were used for scheduling.  The 

"deliverables" required during the remedial process are separated into two categories: primary and 

secondary.  A description of each of these deliverables is provided below. 

 

5.1.1 Primary Documents 

According to the FFA, Primary Documents are developed by the Navy and initially submitted as a draft.  

The draft Primary Documents are subject to review by the EPA, CTDEP, and the Restoration Advisory 

Board (RAB).   

 

Following the Navy response to and resolution of EPA, CTDEP, and RAB comments on draft Primary 

Documents, a draft final version Primary Document is prepared.  Following a regulator concurrence 

period, the final Primary Document is prepared and issued.  Primary Documents include the following: 

 

• Final Plan of Action for IR - August 1989 

 

• Phase I RI Report - August 1992 

 

• Scope of Work for RI/FS 

 

• SIAS 

 

• PA 

 

• Study Area Screening Evaluation Report 

060401/P 5-1 CTO 0841 



  REVISION 0 
  JUNE 2004 

 

• RI/FS Work Plan (and any RI/FS Work Plan addenda for subsequent phases) 

 

• Phase I RI Report (Including sampling and date results, risk assessment, and preliminary analysis of 

alternatives) 

 

• Phase II RI Work Plan 

 

• Phase II RI Report (Including sampling and date results, risk assessment, and preliminary analysis of 

alternatives) 

 

• RI/FS Report (including treatability and pilot studies, initial screening of alternatives, detailed analysis of 

alternatives, and risk assessment addendum, if warranted by the scope of the RI) 

 

• Proposed Plans and RODs 

 

• Scope of Work for RD/RA 

 

• RD Work Plan 

 

• Sixty percent (60 percent) RD [including Quality Assurance/Quality Control (QA/QC) and Contingency 

Plans] 

 

• Final RD (including RA Work Plan and Final Construction QA/QC Project Plan) 

 

• Project Closeout Report 

 

• Five-Year Reviews 

 

5.1.2 Secondary Documents 

Secondary Documents include those documents that are discrete portions of Primary Documents and are 

typically input or feeder documents.  Secondary Documents are issued by the Navy in draft and are 

subject to review and comment by EPA and CTDEP.  Although the Navy will respond to comments 

received, the draft Secondary Documents may be finalized in the context of the corresponding draft final 

Primary Documents.  Secondary Documents include the following: 
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• Study Area Screening Evaluation Work Plan 

• Initial Screening of Alternatives 

• Detailed Analysis of Alternatives 

• Treatability and Pilot Study Work Plans (if warranted by the scope of the RI/FS) 

• Treatability and/or Pilot Studies (if warranted by the scope of the RI/FS) 

• Sampling and Data Results 

• RA Work Plan 

• Pre-Final RD (85 percent) 

 

5.1.3 Durations 

The FFA (EPA, 1995) defines review, response, and revision time frames for Primary and Secondary 

documents as follows: 

 

• EPA/State review of draft Secondary and Primary Documents - 60 days 

 

• Navy review and response to EPA/State comments of draft Primary and Secondary Documents - 

45 days 

 

• Meeting(s) held to informally dispute any unresolved issues regarding draft Primary Documents or to 

discuss any unresolved issues regarding draft Secondary Documents; Navy submittal of draft final 

Primary and Secondary Documents - 45 days 

 

• EPA/State submit Letter of Concurrence with draft final Primary Document or invoke Formal Dispute 

Resolution in accordance with Section XIII (Dispute Resolution) - 30 days 

 

• Navy issuance of final Primary Document after Navy submittal of draft final Primary Document 

pursuant to Section 7.6 (e) (3) - 60 days 

 

• Navy issuance of final Primary Document that conforms to the results of Dispute Resolution - 45 days 

 

The FFA provides a provision to extend a timetable, deadline, or schedule for good cause. 
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The SMP is reviewed and revised as necessary each year.  The review cycle is as follows: 

 

• Discussion (90 days) of budget with EPA/CTDEP, Natural Resources Trustee, and community 

members; amended SMP submitted by April 30th of the following year. 

• 30-day review and comment period. 

• 30-day respond to comment period. 
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6.0  NSB-NLON CLEANUP TEAM 

The names, addresses, and responsibilities of the cleanup team are as follows: 

 

PROJECT MANAGERS: 

Mr. Mark Evans 
Remedial Project Manager 
Naval Facilities Engineering Command  
Engineering Field Activity Northeast 
10 Industrial Highway 
Mail Stop #82 (Code 1823/me) 
Lester, PA 19113-2090 
 

Ms. Melissa Cokas 
Installation Restoration Program Manager 
Naval Submarine Base – New London 
Environmental Department – Box 39 
439 Tautog Ave, Room 107 
Groton, CT 06349-5039 
 

Ms. Kymberlee Keckler 
Remedial Project Manager 
United States Environmental Protection Agency Region 1 
1 Congress Street 
Suite 1100 (HBT) 
Boston, MA 02114-2023 
 
Mr. Mark Lewis 
Environmental Analyst 3 
Conneticut Department of Environmental Protection 
Eastern District Remediation Program 
Planning & Standards Division 
Bureau of Water Management 
79 Elm Street 
Hartford, CT 06106-5127 
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RESTORATION ADVISORY BOARD COMMUNITY MEMBERS: 

Mrs. Deborah Motycka Downie (Co-Chairman) 
5 Back Acres Way 
Stonington, CT 06378 
 
Ms. Susan Orrill 
7 Pinelock Drive 
Gales Ferry, CT 06335 
 
Mr. Larry H. Gibson 
22 Partridge Hollow 
Gales Ferry, CT 06335 
 
Mr. Noah Levine 
46 Summit Avenue 
New London, CT 06320 
 
Mr. Felix Prokop, III 
Ledgelight Health District 
1 Fort Hill Road 
Groton, CT 06340 
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AT-LARGE MEMBERS: 

Kenneth Finkelstein, Ph.D. 
NOAA Hazardous Materials Response &  
Assessment Division 
c/o EPA Office of Site Remediation & Restoration (HIO) JFK Federal Building 
Boston, MA 02203 
 
Mr. Jim Citak 
State of Connecticut 
Dept. of Agriculture - Aquaculture 
P.O. Box 97 
Milford, CT 06460 
 
Mr. Steve Cicoria 
62 Jupiter Point Road 
Groton, CT 06340 
 
Ms. Carole Hossam 
ATSDR 
Mail Stop E-32 
1600 Clifton Road, N.E. 
Atlanta, GA 30333 
 
Ms. Deborah Jones 
Town of Groton 
45 Fort Hill Road 
Groton, CT 06340 
 
Ms. Pamela Kilbey-Fox 
City of New London 
120 Broad Street 
New London, CT 06320 
 
Mr. Arthur Cohen 
Director of Health 
Uncas Health District 
372 West Main Street, Second Floor 
Norwich, CT 06360 
 
Mr. Thomas Wagner 
Town of Waterford 
15 Rope Ferry Road 
Waterford, CT 06385 
 
Mr. L.J. Chmura 
Groton City Conservation Commission 
236 Eastern Point Road 
Groton, CT 06340 
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OTHER NAVY MEMBERS: 

Captain Sean P. Sullivan  
Commanding Officer 
Submarine Base New London 
Box 00 
Groton, CT 06349-5000 
 
Mr. Richard Conant 
Regional Environmental Department 
CNRNE 
Box 39 
439 Tautog Avenue 
Groton, CT 06349-5039 
 
Mr. Andrew Stackpole 
Regional Environmental Coordinator 
CNRNE 
Box 39 
439 Tautog Avenue 
Groton, CT 06349-5039 
 
Ms. Mary Ann Simmons 
Environmental Programs 
Navy Environmental Health Center 
620 John Paul Jones Circle 
Portsmouth, VA  23708-2103 
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7.0  ADMINISTRATIVE RECORD INDEX 

Appendix B presents the Administrative Record Index.  The index is a chronological listing of NSB-NLON-

specific documents generated under the IR Program at NSB-NLON. 

 

060401/P 7-1 CTO 0841 



REVISION 0 
JUNE 2004 

8.0  FIGURES 

NUMBER 
 
8-1 Facility Location Map 

8-2 Site Location Map 

8-3 Site Map, Site 1 - CBU Drum Storage Area 

8-4 Site Map, Site 2 - Area A Landfill 

8-5 Site Map, Site 2 - Area A Wetland 

8-6 Site Map, Site 3 - Area A Downstream Watercourses/OBDA 

8-7 Site Map, Site 4 - Rubble Fill Area At Bunker A-86 

8-8 Site Map, Site 6 - DRMO 

8-9 Site Map, Site 7 - Torpedo Shops 

8-10 Site Map, Site 8 - Goss Cove Landfill 

8-11 Site Map, Site 9 - OT-5 

8-12 Site Map, Site 10 - Fuel Storage Tanks and Tank 54-H and Site 11 - Power Plant Oil Tanks 

8-13 Site Map, Site 13 - Building 79 Waste Oil Pit and Site 19 - Solvent Storage Area (Building 316) 

8-14 Site Map, Site 14 - OBDANE 

8-15 Site Map, Site 15 - Spent Acid Storage and Disposal Area 

8-16 Site Map, Site 16 - Hospital Incinerators 

8-17 Site Map, Site 17 - Hazardous Materials/Solvent Storage Area (Building 31) and Quay Wall Study 

Area 

8-18 Site Map, Areas of Remediation at Site 17  

8-19 Site Map, Site 18 - Solvent Storage Area (Building 33) 

8-20 Site Map, Site 20 - Area A Weapons Center 

8-21 Site Map, Site 21 - Berth 16 and Site 25 - Classified Material Incinerator 

8-22 Site Map, Site 22 - Pier 33 

8-23 Site Map, Site 23 - Fuel Farm 

8-24 Site Map, Site 24 - Central Paint Accumulation Area (Building 174) 
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