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CTDEP Connecticut Department of Environmental Protection 

CTE Central tendency exposure 
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DDT 1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane 

DEC Direct Exposure Criterion 

DOD Department of Defense 
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DO-IT™ Dissolved Oxygen – In situ Treatment  
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DOT Department of Transportation 

DPT Direct push technology 
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DW/WWT  Dewatering/Wastewater Treatment  

EBCT Empty bed contact time 

E.O. Executive Order 
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ERA Ecological Risk Assessment 
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GWPC Groundwater Protection Criterion 

HAP Hazardous air pollutants 

HDPE High-density polyethylene 

HHRA Human health risk assessment 

HI Hazard Index 
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HQ Hazard Quotient 

HRC Hydrogen-release compound 

I/C Industrial/Commercial 
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ICP Integrated Contingency Plan 
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IEUBK Integrated Exposure Uptake Biokinetic 

ILCR Incremental Lifetime Cancer Risk 

IRIS Integrated Risk Information System 

IRP Installation Restoration Program 

LDA Large diameter auger 

LDR Land disposal restriction 

LMW Low-molecular weight 

LNAPL Light non-aqueous phase liquid 

LOAEL Lowest observed adverse effects level 

LTTD Low-temperature thermal desorption 

LUC Land Use Control 

MCL Maximum Contaminant Level 

mg/kg Milligram per kilogram 
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MPE Multiple phase extraction 

msl Mean sea level 

NAVFAC Naval Facilities Engineering Command  

Navy Department of the Navy 

NCP National Oil and Hazardous Substances Pollution Contingency Plan 

NEESA Naval Energy and Environmental Support Activity 
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OSHA Occupational Safety and Health Administration 
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OU Operable Unit 

PAH Polycyclic aromatic hydrocarbon 
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PCB Polychlorinated biphenyl 

PDI Pre-Design Investigation 

PE Polyethylene 

PFD Process flow diagram 

PMC Pollutant Mobility Criterion 

POTW Publicly owned treatment works 

PPE Personal protective equipment 

ppt Part per thousand 

PRB Permeable reactive barrier 

PRG Preliminary Remediation Goal 

PVC Polyvinyl chloride 

RAO Remedial action objective 

RCRA Resource Conservation and Recovery Act 

RCSA Regulations of Connecticut State Agencies 

RD Remedial Design 

RDEC Residential Direct Exposure Criterion 

RfD Reference Dose 
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RME Reasonable maximum exposure 

ROD Record of Decision 
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RSR Remediation Standard Regulations (Connecticut) 
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SOPA Standard Operating Procedure - Administrative 

SPLP Synthetic Precipitation Leaching Procedure 
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S.U. Standard Unit 
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TBC To Be Considered 
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Tetra Tech Tetra Tech NUS, Inc. 
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TPH Total petroleum hydrocarbons 

TRV Toxicity release value 
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TSCA Toxic Substances Control Act 
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UCL Upper confidence limit 
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USDA United States Department of Agriculture 
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USFWS United States Fish and Wildlife Service 

USGS United States Geological Survey 

UST Underground storage tank 

UV Ultraviolet 

VOC Volatile organic compound 

WQS Water Quality Standard 

WWTP Wastewater Treatment Plant 

ZVI Zero-valent iron 
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EXECUTIVE SUMMARY 

E.1 PURPOSE OF THE REPORT 

Tetra Tech NUS, Inc. (Tetra Tech) prepared this Lower Subase Feasibility Study (FS) Report for the 

United States Department of the Navy (Navy), Naval Facilities Engineering Command (NAVFAC) 

Mid-Atlantic, under the Comprehensive Long-Term Environmental Action (CLEAN) Contract Number 

N62467-04-D-0055, Contract Task Order (CTO) 424 and CLEAN Contract Number N62470-08-D-1001, 

CTOs WE24 and WE57. NSB-NLON is a Superfund Site and was placed on the National Priorities List 

(NPL) by United States Environmental Protection Agency on August 30, 1990, pursuant to 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)/ Superfund 

Amendments and Reauthorization Act (SARA).  Installation Restoration Program (IRP) sites located in the 

Lower Subase portion of Naval Submarine Base - New London (NSB-NLON) in Groton, Connecticut, 

were evaluated in the FS.  This area has been designated as Operable Unit (OU) 4.  Under the IRP, the 

Navy designated seven separate zones for investigation at the Lower Subase, and the zones/sites 

recommended in the Lower Subase Remedial Investigation (RI) for inclusion in the FS were as follows: 

 

• Zone 1 – Site 10 (Fuel Storage Tanks and Tank 54-H), Site 11 (Power Plant Oil Tanks), and 

Building 89 Underground Storage Tank (UST). 

 

• Zone 2 – Fuel oil distribution lines. 

 

• Zone 3 – Site 17 (Hazardous Materials/Solvent Storage Area, Building 31). 

 

• Zone 4 – Site 13 (Building 79 Waste Oil Pit), Site 19 (Solvent Storage Area, former Building 316), and 

the Quay Wall Study Area. 

 

• Zone 5 – Site 22 (Pier 33). 

 

• Zone 6 – Site 24 (Central Paint Accumulation Area, Building 174). 

 

• Zone 7 – Site 21 (Berth 16 and Transformers at Building 157 Vault 31) and Site 25 (Classified 

Materials Incinerator).  

 

• Thames River adjacent to the Lower Subase. 
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The purpose of the FS Report was to develop and evaluate options for the remediation of contaminated 

media in OU4, which includes soil in Zones 1 through 7, groundwater in Zones 1, 4, and 7, Thames River 

sediment adjacent to Zone 4 and the southern end of Outer Pier 1, and light non-aqueous phase liquid 

(LNAPL) in Zone 1.  Note that non-CERCLA total petroleum hydrocarbon (TPH) contamination in soil and 

groundwater was evaluated in accordance with Connecticut regulations.  Similarly, Zone 1 LNAPL was 

identified as a separate non-CERCLA medium and was evaluated in accordance with Connecticut 

regulations. 

 

E.2 SITE DESCRIPTION AND HISTORY 

E.2.1 Site History and Conceptual Model 

NSB-NLON is located in southeastern Connecticut in the Towns of Ledyard and Groton and is situated on 

the eastern bank of the Thames River, approximately 6 miles north of Long Island Sound.  The Lower 

Subase study area includes approximately 33 acres of land along the Thames River that extends from 

just south of Pier 2 to just north of Pier 33.  The Navy’s use of the Lower Subase began in 1868, but most 

of the construction of the Lower Subase from approximately Pier 15 south took place in the early 1900s, 

with a major expansion from 1935 to 1940, and the waterfront north of Pier 15 was developed extensively 

in 1946 to accommodate berthing of the reserve fleet.   

 

The Lower Subase contains piers and berths for submarine docking; facilities for submarine maintenance, 

repair, and overhaul; and administrative buildings.  Battery overhaul was one of the largest operations at 

the Lower Subase prior to the advent of nuclear-powered submarines.  Lead-acid battery maintenance 

and overhaul activities were conducted until the mid-1950s.  A classified materials incinerator was also 

operated in the Lower Subase until 1967.  It is possible that the resulting ash was disposed in portions of 

the Lower Subase.  Petroleum products were used by the Navy throughout the Lower Subase.  Releases 

of petroleum products to the environment may have occurred because of leaks from subsurface storage 

tanks and fuel distribution lines, vehicle and locomotive maintenance operations and associated waste 

disposal practices, and marine fueling activities.  Other ship and submarine maintenance activities 

(e.g., painting) were also conducted in the Lower Subase and adjacent Thames River. 

 

The Navy conducts maintenance dredging in the Thames River adjacent to the Lower Subase to maintain 

water depths required for the submarine fleet.  The most recent dredging projects were conducted in 

1995/1996 and 2006.  Dredged material from the projects was disposed at a designated open-water 

disposal site in Long Island Sound and in a Confined Aquatic Disposal (CAD) cell constructed in the 

Thames River just downstream of NSB-NLON.  Additional maintenance dredging in numerous other 

areas along the Lower Subase waterfront pier complex took place from December 2009 to February 

2010. 
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Fill material, ranging in thickness from 5 feet along its eastern edge to approximately 20 feet along the 

Thames River, was identified throughout the southern half of the Lower Subase.  Debris fill material is 

primarily sand and gravel with isolated areas of wood, fly ash, brick and concrete fragments, and metal 

fragments.   

 

Tidal changes of over 2 feet occur in the Thames River and influence the discharge of groundwater from 

the Lower Subase at NSB-NLON on a daily basis.  The reversal in hydraulic gradient resulting from tidal 

influences generally occurs within 300 feet of the river. 

 

The Connecticut Department of Environmental Protection (CTDEP) has classified groundwater beneath 

the Lower Subase as GB (CTDEP, 1996b), indicating that the area has been used for long-term intense 

industrial or commercial (I/C) development, a public water supply service is available, and the 

groundwater may not be suitable for human consumption without treatment.  CTDEP has classified 

Thames River water quality as SC/SB which designates the water for marine fish, shellfish, and wildlife 

habitat, certain aquaculture operations, recreational uses, and industrial and other legitimate use, but the 

waters presently are not meeting water quality criteria or are not supporting one or more designated uses 

as a result of point or non-point sources of pollution (CTDEP, 2002b).  Sources contributing to this 

impairment include marinas, waterfowl, urban runoff/storm sewers, industrial and municipal point source 

discharges, and sanitary sewer overflows. 

 

E.2.2 Summary of Investigation Findings 

Various investigations were conducted to define the nature and extent of contamination in the media 

present at the Lower Subase sites.  The results of the investigations were used to estimate risks to 

human receptors from exposure to contaminated soil and groundwater at the Lower Subase and to 

ecological receptors from exposure to contaminated sediment in the Thames River adjacent to the Lower 

Subase.  The results of the investigations of Zones 1 through 7 are summarized in the Lower Subase RI 

(Tetra Tech, 1999), and the investigations of the Thames River are summarized in the Lower Subase RI, 

Thames River Validation Study (Battelle, 2008), and a supplemental investigation for this FS (Tetra Tech, 

2008).  A new human health risk assessment for Zones 1 through 7 soil and groundwater was completed 

as part of the Lower Subase FS.  Results of these investigations are provided in Section 1 of the FS.  It 

should be noted that pre-design investigations (PDIs) for soil, groundwater, sediment, and LNAPL will be 

conducted after completion of the FS to supplement the existing data set. 
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E.3 REMEDIAL ACTION OBJECTIVES, PRELIMINARY REMEDIAL GOALS, AND VOLUMES 
OF CONTAMINATED MEDIA 

RAOs are only defined for media of CERCLA concern (soil, groundwater, and sediment).  No CERCLA 

RAOs are defined for the TPH-contaminated medium of State concern (LNAPL).  Instead, remedial goals 

were established for this medium in accordance with State standards. 

 

E.3.1 Remedial Action Objectives 

Because of the exceedances of regulatory screening levels and potential unacceptable human health 

risks, surface and subsurface soil were retained as media of concern for all zones.  The following three 

remedial action objectives (RAOs) were developed for the surface and subsurface soil of Zones 1 to 7: 

 

Soil RAO No.1: Prevent exposure of current and future full-time employees and construction workers to 

surface and subsurface soil containing concentrations of chemicals of concern (COCs) greater than the 

I/C Preliminary Remedial Goals (PRGs) for soil. 

 

Soil RAO No. 2: Prevent migration of surface and subsurface soil COCs to groundwater that would result 

in concentrations greater than groundwater PRGs. 

 

Soil RAO No. 3: Prevent migration of surface and subsurface soil COCs as a result of erosion and 

sedimentation. 

 

In addition, the following fourth RAO was developed for surface/subsurface soil to consider hypothetical 

future residential use of the Lower Subase: 

 

Soil RAO No. 4: Prevent exposure of hypothetical future residents to surface/subsurface soil containing 

concentrations of COCs greater than the Residential PRGs for soil. 

 

Concentrations of contaminants detected in groundwater in Zones 1, 4, and 7 exceeded regulatory 

screening levels for direct contact concerns.  Concentrations of contaminants detected in all zones were 

initially shown to present potential migration to surface water via groundwater concerns; however, 

alternative criteria were developed as part of the FS that showed only some migration concerns with 

metals (arsenic, copper, and lead) and TPH.  Therefore, groundwater was retained as a medium of 

concern in Zones 1, 4, and 7.  The following two groundwater RAOs were developed: 
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Groundwater RAO No. 1: Prevent exposure of hypothetical future residents and current and future 

construction workers to groundwater containing concentrations of COCs greater than the PRGs for 

groundwater. 

 
Groundwater RAO No. 2: Minimize migration of groundwater COCs that could cause adverse effects to 

downgradient receptors. 

 

The results of the Baseline Ecological Risk Assessment (BERA) indicated that contaminants in sediment 

in Zone 4 and Outer Pier 1 pose potentially unacceptable risks to benthic organisms and piscivorous 

birds.  Therefore, sediment was retained as a medium of concern in Zone 4 and Outer Pier 1 and a 

footprint of potential risk was recommended for further evaluation in the FS.  Additional sediment 

sampling was performed in 2008 at Zone 4, Pier 1, and Outer Pier 1 to further delineate the lateral and 

vertical extent of contaminated sediment.  A Non-Time Critical Removal Action was initiated in 2009 to 

remediate contaminated sediment in Inner Pier 1 and a majority of Outer Pier 1 through dredging, 

dewatering, and offsite disposal.  The following three RAOs were developed for the remaining Thames 

River sediment at Zone 4 and Outer Pier 1: 

 

Sediment RAO No. 1: Reduce risks to benthic aquatic organisms from exposure to bioavailable/ 

bioaccessible COCs in Thames River sediment at Zone 4 and Outer Pier 1 to acceptable levels. 

 

Sediment RAO No. 2: Reduce risks to piscivorous birds from food-chain exposure to bioavailable/ 

bioaccessible COCs in Thames River sediment at Zone 4 and Outer Pier 1 to acceptable levels. 

 

Sediment RAO No. 3:  Mitigate the potential for the bioavailable/bioaccessible COCs in the Thames 

River sediment adjacent to Zone 4 and Outer Pier 1 to migrate to less impacted areas of the Thames 

River and cause adverse effects to receptors. 

 

Approximately 0.5 foot of LNAPL was identified in Zone 1 during various investigations.  The LNAPL was 

considered a separate medium of concern because of the amount of LNAPL present and the remedial 

strategies used to address it.  However, LNAPL is a non-CERCLA medium and will be evaluated in 

accordance with Connecticut regulations.  The following State-compliant remedial goals were developed 

for the Zone 1 LNAPL: 

 

LNAPL Remedial Goal No. 1:  Prevent hypothetical future residents and current and future full-time 

employees and construction workers from exposure to LNAPL. 

 
LNAPL Remedial Goal No. 2:  Remove LNAPL to the maximum extent practicable. 
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LNAPL Remedial Goal No. 3:  Prevent migration of LNAPL outside the compliance boundary. 

 

E.3.2 Preliminary Remediation Goals and Volume Estimates 

E.3.2.1 Soil 

PRGs were selected for those soil contaminants identified as soil-to-groundwater migration chemicals of 

potential concern (COPCs) and direct contact risk-based COCs through the screening-level and 

quantitative assessments performed for the Human Health Risk Assessment (HHRA).  The HHRA 

determined there were no soil-to-air COPCs.  The selected soil PRGs and COCs for Zones 1 through 7 

were subsequently used to estimate the volumes of contaminated soil.  The results of the COC and PRG 

selection process and calculations of contaminated soil surface areas and volumes are summarized in 

Tables ES-1 and ES-2, respectively.  The identity of the soil COCs and estimates of surface areas and 

volumes of contaminated soil will be verified through the forthcoming PDI.  Geostatistical (3-dimensional 

kriging) and uncertainty analysis techniques will be used to evaluate the data. 

 

E.3.2.2 Groundwater 

PRGs were selected for those groundwater contaminants identified as groundwater-to-surface water 

migration COPCs and direct contact risk-based COCs through the screening-level and quantitative 

assessments performed for the HHRA.  The HHRA determined there were no groundwater volatilization 

COPCs.  No groundwater COCs were identified for Zones 2, 3, 5, or 6.  The results of the COC and PRG 

selection process for Zones 1, 4, and 7 as well as the estimated surface areas and volumes of 

contaminated groundwater are summarized in Tables ES-1 and ES-2, respectively.  It should be noted 

that there is a significant amount of uncertainty associated with the COC selection process, particularly 

for metal COCs, because the high salinity of the groundwater probably resulted in a high bias with the 

inorganic analytical data.  Groundwater COCs will be confirmed by the forthcoming PDI. 

 

For the purpose of this FS and subject to confirmation by the PDI, points of groundwater contamination 

were estimated to extend within a 50-foot radius of each of the monitoring wells where PRGs 

exceedances were detected.  Volume computations were based upon an estimated contaminated 

groundwater thickness of 10 feet and a soil porosity of 0.3. 

 

E.3.2.3 Thames River Sediment 

The results of the COC and PRG selection process for the Thames River sediment in Zone 4 and Outer 

Pier 1 are summarized in Table ES-1.  Calculations were performed to determine the surface areas and 
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volumes of contaminated sediment with COC concentrations greater than PRGs in Zone 4 and Outer 

Pier 1.  The results of these calculations are summarized in Table ES-2. 

  

E.3.2.4 LNAPL 

The LNAPL PRG and estimated surface area and volume are summarized in Tables ES-1 and ES-2, 

respectively.  The surface area and volume of LNAPL will be verified through the forthcoming soil PDI. 

 

E.4 SCREENING OF GENERAL RESPONSE ACTIONS, REMEDIATION TECHNOLOGIES, 
AND PROCESS OPTIONS 

General Response Actions (GRAs) and the remediation technologies and process options associated to 

these GRAs were screened for effectiveness, implementability, and cost.  Remediation technologies that 

were determined to be ineffective or too difficult to implement were eliminated from further consideration.  

The following GRAs, remediation technologies, and process options were retained to develop remedial 

alternatives for the Lower Subase: 

 

Zones 1 to 7 Soil 

• No Action. 

 

• Limited Action: Land Use Controls (LUCs) (Engineering and Institutional Controls) and Monitoring. 

 

• Containment: Capping. 

 

• Removal: Bulk Excavation. 

 

• In-Situ Treatment: Enhanced Bioremediation and Chemical Stabilization/Solidification. 

 

• Ex-Situ Treatment: On-Site Dewatering (stockpiling) and (if required as part of off site disposal) Off-

Site Chemical Stabilization/Solidification and Low-Temperature Thermal Desorption (LTTD). 

 

• Disposal: Off-Site Landfilling [municipal solid waste landfill, non-hazardous waste treatment, storage, 

and disposal facility (TSDF), or hazardous waste TSDF]. 
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Zones 1, 4, and 7 Groundwater  

• No Action. 

 

• Limited Action: LUCs (Institutional Controls), Monitoring, and Natural Attenuation. 

 

• Removal: Groundwater Extraction Wells. 

 

• In-Situ Treatment: Enhanced Bioremediation and Chemical Precipitation and Oxidation. 

 

• Ex-Situ Treatment: Filtration, Oxidative Filtration, Chemical Precipitation, and Liquid-Phase Granular 

Activated Carbon (GAC) Adsorption. 

 

• Disposal: Indirect Discharge to Off-Site Publicly Owned Treatment Works (POTW) and On-Site Direct 

Surface Discharge to Thames River. 

 

Zone 4 and Outer Pier 1 Thames River Sediment 

• No Action. 

 

• Limited Action: LUCs (Institutional Controls) and Monitoring. 

 

• Containment: Capping (sand or sediment layer). 

 

• Removal: Dredging (mechanical). 

 

• Ex-Situ Treatment: On-Site Dewatering (passive dewatering on barges with dewatering additives), 

and on-site filtration and liquid-phase GAC adsorption of dewatering fluid. 

 

• Disposal: Off-Site Landfilling of dewatered sediment (municipal solid waste landfill, non-hazardous 

waste TSDF, or hazardous waste TSDF), and disposal of sediment dewatering fluid at an off-site 

wastewater treatment facility. 

 

Zone 1 LNAPL 

• No Action. 

• Limited Action: LUCs (Institutional Controls) and Monitoring. 

• Removal: Passive Skimming. 
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• In-Situ Treatment: Enhanced Bioremediation. 

• Disposal: Off-Site Incineration. 

 

E.5 DEVELOPMENT OF REMEDIAL ALTERNATIVES 

The following remedial alternatives were developed for the Lower Subase. 

 

Zones 1 to 7 Soil 

The following five types of soil alternatives were developed for all seven zones: 

 

• No Action (Alternatives S-1.1 to S-5.1, and S-7.1).  The No Action alternatives are required by 

CERCLA as baselines for comparison to other alternatives and would not include any new 

environmental action and any existing administrative or engineering environmental controls would not 

be an enforceable part of a CERCLA remedy. The only action for these alternatives would be the 

performance of CERCLA-mandated five-year reviews to periodically evaluate site status.  A No Action 

alternative cannot be chosen because contamination remains on site. 

 

• LUCs (Engineering and Institutional Controls) and Monitoring (Alternatives S-1.2 to S-5.2, 
S-6.1, and S-7.2).  LUCs including Engineering and Institutional Controls would ensure regular 

maintenance of building foundations and paved areas, restrict the disturbance of areas of 

contaminated soil, and prevent residential development.  As long as the property is owned by the 

Navy, these LUCs would be implemented in accordance with a post-ROD LUC Remedial Design 

(RD) that will be prepared by the Navy as the LUC component of the remedy.  If the property is 

transferred out of federal ownership, the LUCs would be converted into deed restrictions, which would 

comply with State recording standards.  If the property is transferred to another federal agency, the 

Navy would ensure the federal agency taking over the property was formally made aware of the 

(1) environmental status of the installation, to include all LUCs, and (2) the requirement imposed in 

the ROD and described in the LUC RD to keep such LUCs in place until such time as they are no 

longer required.  Monitoring of compliance with LUCs will occur at least yearly.  A professional survey 

would be conducted of all areas where LUCs would be enforced.  Groundwater samples would be 

regularly collected and analyzed to evaluate the potential migration of soil COCs to groundwater.  

Monitoring frequency would be quarterly for the first 2 years, semi-annual for the next 2 years, and 

annual thereafter.  Reviews would be performed every 5 years to evaluate site status, assess the 

continued adequacy of remedial activities, and determine whether further action is necessary. 

 

• In-Situ Treatment to Meet I/C PRGs, LUCs (Engineering and Institutional Controls), and 
Monitoring (Alternatives S-1.3, S-2.4 to S-4.4, S-5.3, S-6.2, and S-7.4).  Unsaturated soil with 
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concentrations of COCs greater than I/C PRGs would be treated with the use of in-situ enhanced 

bioremediation (Zones 1, 5, and 6) or in-situ chemical stabilization/solidification (Zones 2 and 3), or 

both (Zones 4 and 7).  In-situ enhanced bioremediation would involve blending of controlled amounts 

of an oxygen release compound (ORC) such as magnesium peroxide and in-situ chemical 

stabilization/solidification would involve blending of controlled amounts of a pozzolanic material such 

as Portland cement and water.  Blending would be performed with a backhoe to a depth of up to 

3 feet or with a large diameter auger (LDA) for deeper application.  Sampling and analysis would be 

performed as part of the PDI to verify the estimated extent of contaminated soil.  Prior to treatment, 

treatability testing would be performed to determine the appropriate ORC or pozzolanic material 

dosage.  Also prior to treatment, a detailed survey would be made of underground obstacles 

(e.g., underground pipes or cables) in the areas to be treated and, whenever practical, these 

obstacles would be moved.  Engineering controls would be maintained over any inaccessible soils 

that cannot be treated.  LUCs would prevent residential use throughout the area and additional 

restrictions would be established to prevent disturbance of any engineering controls that are 

necessary for contaminated soils.  LUCs would be implemented and monitored in the manner 

described under the LUCs (Engineering and Institutional Controls) and Monitoring alternatives.  Long-

term groundwater monitoring would be conducted to confirm that soil contaminants are not mobilizing 

and migrating to groundwater at unacceptable concentrations. 

 

• Excavation to Meet I/C PRGs, Off-Site Treatment and Disposal, LUCs (Engineering and 
Institutional Controls), and Monitoring (Alternatives S-1.4, S-2.5 to S-4.5, S-5.4, S-6.3, and 
S-7.5).  Unsaturated soil with concentrations of COCs greater than I/C PRGs would be excavated and 

disposed off site.  Sampling and analysis would be performed as part of the PDI to verify the 

estimated extent of contaminated soil.  Excavated areas would be backfilled with clean soil and the 

site would be restored to its former condition.  Excavated material would be tested and sorted in the 

following categories for appropriate disposal: asphalt pavement debris would be recycled or disposed 

at an off-site construction material landfill, soil with concentrations of COCs less than Residential 

PRGs would be re-used on site as backfill material, soil with concentrations of COCs greater than 

Residential PRGs but less than I/C PRGs would be disposed at a municipal solid waste landfill, soil 

with concentrations of COCs greater than I/C PRGs or with hazardous characteristics would be 

disposed at a TSDF where they would be treated prior to landfilling with chemical 

stabilization/solidification to deal with lead and/or other metals or LTTD to deal with TPH and/or 

polycyclic aromatic hydrocarbons (PAHs).  Engineering controls would be maintained over any 

inaccessible soils that cannot be treated.  LUCs would prevent residential use throughout the area 

and additional restrictions would be established to prevent disturbance of any engineering controls 

that are necessary for contaminated soils.  LUCs would be implemented and monitored in the manner 

described under the LUCs (Engineering and Institutional Controls) and Monitoring alternatives.  Long-
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term groundwater monitoring would be conducted to confirm that soil contaminants are not mobilizing 

and migrating to groundwater at unacceptable concentrations. 
 

• Excavation to Meet Residential PRGs, On-Site Dewatering, and Off-Site Treatment and 
Disposal (Alternatives S-1.5, S-2.6 to S-4.6, S-5.5, S-6.4, and S-7.6).  Soil up to 15 feet deep with 

mass concentrations of COCs greater than Residential PRGs would be excavated and treated and 

disposed off site.  Sampling and analysis would be performed as part of the PDI to verify the 

estimated extent of contaminated soil.  Excavated areas would backfilled with clean soil and 

vegetated.  Soil excavated below the water table would be dewatered on site prior to off-site disposal.  

On-site soil dewatering would be accomplished in a batch static fashion with specially designed 

dewatering stockpiles.  The water released by soil dewatering operations would be treated by an on-

site system consisting of bag filtration to control suspended solids and liquid-phase GAC adsorption 

to remove dissolved organic contaminants prior to discharge to the Thames River.  The excavated 

material would be tested and sorted in the same disposal categories as described above for the I/C 

excavation alternatives. 

 
The following sixth type of soil alternative was also developed for Zones 2, 3, 4, and 7 where a significant 

proportion of the soil with concentrations of COCs greater than I/C PRGs has been detected at depths 

greater than 2 feet: 

 

• Capping to Meet I/C PRGs, LUCs (Engineering and Institutional Controls), and Monitoring 
(Alternatives S-2.3 to 4.3 and S-7.3).  Unsaturated soil with concentrations of COCs greater than I/C 

PRGs would be capped with an impervious cover system to prevent risk from direct exposure to 

contaminated soil and potential migration of soil COCs to groundwater. Sampling and analysis would 

be performed as part of the PDI to verify the estimated extent of contaminated soil.  To maintain the 

current topography of the site, the areas to be capped would first be excavated to a depth equal to 

the thickness of the cap.  These areas would then be covered either with a 2-foot-thick layer of 

compacted soil with a permeability of 10-6 centimeters per second (cm/sec) or with a combination of a 

2-foot-thick layer of compacted soil of a higher permeability (e.g., 10-5 cm/sec) together with an 

impervious membrane liner.  Site surface would be restored to its former condition (e.g., paved).  The 

excavated material would be tested and sorted in the same disposal categories as described above 

for the I/C excavation alternatives.  Engineering controls would be maintained over the capped soils 

and any inaccessible soils that cannot be capped.  LUCs would prevent residential use throughout 

the area and additional restrictions would be established to prevent disturbance of the cap and any 

cover over contaminated soils.  LUCs would be implemented and monitored in the manner described 

under the LUCs (Engineering and Institutional Controls) and Monitoring alternatives.  Long-term 
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groundwater monitoring would be conducted to confirm that soil contaminants are not mobilizing and 

migrating to groundwater at unacceptable concentrations. 

 
Groundwater 

Zones 1, 4, and 7 

The following five types of groundwater alternatives were developed for Zones 1, 4, and 7 (groundwater 

cleanup standards only need to be met beyond the compliance boundary for each Zone): 

 

• No Action (Alternatives GW-1.1, GW-4.1, and GW-7.1). This would be the same type of CERCLA-

mandated no requirement alternatives as for soil. 

 

• Natural Attenuation, LUCs (Institutional Controls), and Monitoring (Alternatives GW-1.2, 
GW-4.2, and GW-7.2).  These alternatives would rely on naturally-occurring processes in the Lower 

Subase aquifer, particularly adsorption and biodegradation, to reduce the concentrations of metal 

COCs and TPH in groundwater.  Metal PRGs cleanup criterion would be achieved within 219 years in 

Alternative GW-1.2, 548 years in Alternative 4.2, and 34 years in Alternative 7.2.  LUCs would be 

similar to those proposed for soil and would reinforce the state-issued GB classification by controlling 

access to and use of groundwater (as long as the property is owned by the Navy) through NSB-

NLON SOPA Instruction 5090.25.  If the property is transferred the LUCs would be converted into 

deed restrictions, which would comply with State recording standards.  If the property is transferred to 

another federal agency, Navy would ensure the federal agency taking over the property was formally 

made aware of the (1) environmental status of the installation, to include all LUCs, and (2) the 

requirement imposed in the ROD and described in the LUC RD to keep such LUCs in place until such 

time as they are no longer required.  Monitoring of compliance with LUCs will occur at least yearly.  A 

professional survey would be conducted of all areas where LUCs would be enforced.  Monitoring 

would regularly evaluate groundwater quality both within the points of groundwater contamination to 

assess the progress of natural attenuation and downgradient from the leading edge of these points to 

verify that groundwater COCs are not migrating to the Thames River.  Monitoring would be quarterly 

for the first 2 years, semi-annually for the next 2 years, and annually thereafter.  Reviews would be 

performed every 5 years to evaluate site status, assess the continued adequacy of remedial activities, 

and determine whether further action is necessary. 

 

• In-Situ Treatment, LUCs (Institutional Controls), and Monitoring (Alternatives GW-1.3, GW-4.3, 
and GW-7.3).  These alternatives would include in-situ enhanced bioremediation to remove TPH 

(Zones 1 and 4), in-situ chemical precipitation and oxidation to treat arsenic and copper (Zones 1, 4, 

and 7), and in-situ chemical precipitation to treat lead (Zone 4).  In-situ enhanced bioremediation of 
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TPH would consist of recirculating super-oxygenated and nutrient- and microorganism-amended 

groundwater [Dissolved Oxygen In-situ Treatment (DO-IT™) process] through the appropriate points 

of groundwater contamination to actively promote aerobic biodegradation of TPH in groundwater and 

surrounding soil.  This process would also promote the oxidation and immobilization of co-mingled 

metal COCs such as copper in Zone 1 and arsenic in Zone 4.  In-situ chemical precipitation and 

oxidation of arsenic and copper would be performed by sequential direct push technology (DPT) 

subsurface injection of ferric chloride followed by ORC to oxidize, precipitate, and immobilize these 

metals within the soil matrix.  In-situ chemical precipitation of lead would be performed by subsurface 

injection of ammonium phosphate.  LUCs and monitoring would be identical to those for Alternatives 

GW 1.2, GW-4.2, and GW-7.2, with the exception that monitoring was assumed to only be required 

for 5 years.  The actual duration of monitoring will be dependent on the effectiveness of the treatment.  

 

• Extraction, Discharge and Disposal to Off-Site POTW, LUCs (Institutional Controls), and 
Monitoring (Alternatives GW-1.4, GW-4.4, and GW-7.4).  These alternatives would consist of 

extracting groundwater from the points of groundwater contamination and discharging that 

groundwater to the Lower Subase sanitary sewer system for eventual treatment and disposal at the 

Town of Groton POTW.  Depending on the nature and concentrations of the groundwater COCs, 

extraction rates would range from 16 gallons per minute (gpm) for the Zone 1 copper/TPH point of 

groundwater contamination to 120 gpm for the Zone 4 lead point of groundwater contamination.  

LUCs and monitoring would be identical to those for Alternatives GW-1.2, GW-4.2, and GW-7.2.  

 

• Extraction, On-Site Treatment, Discharge to Thames River, LUCs (Institutional Controls), and 
Monitoring (Alternatives GW-1.5, GW-4.5, and GW-7.5).  These alternatives would be similar to the 

above extraction and POTW discharge and disposal alternatives, with the difference that the 

groundwater extracted from the points of groundwater contamination would be treated on site and 

then discharged to the Thames River.  On-site treatment system would incorporate the following unit 

processes: bag filtration as a pre-treatment to control particulate material and also to remove 

suspended metals and TPH, oxidative filtration to precipitate and remove copper and arsenic, 

ammonium phosphate precipitation to remove lead, and liquid-phase GAC adsorption to remove 

TPH.  LUCs and monitoring would be identical to those for Alternatives GW-1.2, GW-4.2, and 

GW-7.2. 

 

Sediment 

Zone 4 and Outer Pier 1 

• Alternative SD-1: No Action.  This would be the same type of CERCLA-mandated no requirement 

alternative as for soil and groundwater. 
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• Alternative SD-3: Capping with Pre-Dredging to Meet RAOs, Dewatering, On-Site Treatment 
and Discharge of Dewatering Fluid, Off-Site Disposal of Dewatered Sediment, LUCs 
(Institutional Controls), and Monitoring.  Areas of surface sediment with concentrations of COCs 

greater than PRGs at depths of 2 feet or greater below the sediment surface would be capped to 

meet the sediment RAOs.  One such area has been identified in Zone 4 but none in Outer Pier 1.  

Prior to capping, a 2-foot-thick layer of sediment would be dredged from the area to be capped so 

that placement of a cap would not result in unacceptably shallow conditions and also to remove the 

lighter and softer top layer of sediment and provide a better support for the cap.  Capping would 

consist of placing a layer of clean fine sand or sandy sediment with a minimum thickness of 3 feet 

over the contaminated sediment.  It is anticipated that the capping material would be placed with a 

barge-mounted mechanical clamshell bucket or tremie.  In addition, to avoid excessive displacement 

of contaminated sediment, the cap material would be placed in multiple lifts of 6 inches or less. 

Because the dredging process would typically entrain water and would result in a bulking of the 

volume of the dredged sediment, this sediment would be dewatered to its original in-situ volume by 

using barges fitted with a permeable liner to operate as passive drainage beds.  The dewatered 

sediment would then be stabilized by blending 8 percent (by weight) of fly ash and the resulting 

stabilized sediment would be disposed off site by landfilling.  Water released by the sediment 

dewatering process would filter through the barges liner and flow back to the Thames River.  A small 

fraction (estimated at 10 percent of total) of the water released by the dewatering process would not 

drain and filter readily through the barges liner and would be designated as dewatering fluid.  This 

dewatering fluid would be collected, analyzed, and treated in a 10,000 gallon-per-day (gpd) on-shore 

system consisting of bag filtration to control suspended solids and liquid-phase GAC adsorption to 

remove dissolved COCs prior to discharge to the Thames River.  LUCs would consist of preventing 

the uncontrolled disturbance of the capped areas.  As long as the property is owned by the Navy, 

these LUCs would be implemented in accordance with a post-ROD LUC Remedial Design (RD) that 

will be prepared by the Navy as the LUC component of the remedy.  If the property is transferred out 

of federal ownership, the LUCs would be converted into deed restrictions, which would comply with 

State recording standards.  If the property is transferred to another federal agency, the Navy would 

ensure the federal agency taking over the property was formally made aware of the (1) environmental 

status of the installation, to include all LUCs, and (2) the requirement imposed in the ROD and 

described in the LUC RD to keep such LUCs in place until such time as they are no longer required.  

Monitoring of compliance with LUCs will occur at least yearly.  Reviews would be performed every 

5 years to evaluate site status, assess the continued adequacy of remedial activities, and determine 

whether further action is necessary. 
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• Alternative SD-4: Capping with Pre-Dredging to Meet RAOs, Dewatering, Off-Site Disposal of 
Dewatered Sediment and Dewatering Fluid, LUCs (Institutional Controls), and Monitoring.  This 

alternative would be similar to Alternative SD-3, with the difference that the contaminated dewatering 

fluid would disposed at an off-site wastewater treatment facility.  

 

• Alternative SD-6: Dredging to Meet PRGs, Dewatering, On-Site Treatment and Discharge of 
Dewatering Fluid, and Off-Site Disposal of Dewatered Sediment.  Areas of contaminated 

sediment and/or sediment to be removed as part of maintenance dredging but located east of the 

Dredge Buffer Zone would be dredged to a depth of up to 6 feet below sediment surface (bss).  The 

dredging, barge dewatering, and on-site treatment and discharge of dewatering fluid would be similar 

to those of Alternative SD-3 with the difference that the volumes of sediment and dewatering fluid 

would be much greater.  The dewatered sediment would be stabilized by blending 8 percent (by 

weight) of fly ash and would then be disposed off site by landfilling.  As for Alternative SD-3, an 

estimated 10 percent of the total volume of water released by dewatering would not drain and filter 

readily through the barges liner back to the Thames River.  This dewatering fluid would be collected, 

analyzed, and treated on shore with a system similar to that of Alternative SD-3 but sized for 

10,000 gpd.   

 

• Alternative SD-7: Dredging to Meet PRGs, Dewatering, and Off-Site Disposal of Dewatered 
Sediment and Dewatering Fluid.  This alternative would be similar to Alternative SD-6, with the 

difference that the contaminated dewatering effluent would be disposed off-site.  

 

Alternatives SD-2 and SD-5 which were evaluated in the previous version of this FS have been deleted 

from this version because their distinctive technology component was disposal of contaminated sediment 

in an existing CAD cell, which proved unacceptable to CTDEP. 

E.5.1 LNAPL 

Zone 1 

• Alternative LN-1: Skimming, Off-Site Disposal, LUCs (Institutional Controls), and Monitoring.  

This alternative would consist of operating passive skimmers in a network of wells installed in the 

area of suspected LNAPL accumulation.  The removed LNAPL would be disposed off site by 

recycling as combustible material.  LUCs would consist of preventing the uncontrolled disturbance of 

soil overlying the area of suspected LNAPL accumulation.  These LUCs would be integrated within 

and implemented as part of NSB-NLON SOPA Instruction 5090.25.  Monitoring would consist of 

regularly checking the skimming wells for the presence of LNAPL, and recording the observed 

amounts.  Monitoring would also consist of checking for the presence of LNAPL in four downgradient 
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monitoring wells to verify that LNAPL is not migrating.  Monitoring frequency would be quarterly for 

1 year, semi-annual for the next 2 years, and annual thereafter.  Reviews would be performed every 

5 years to evaluate site status, assess the continued adequacy of remedial activities, and determine 

whether further action is necessary. 

 

• Alternative LN-2: In-Situ Treatment, LUCs (Institutional Controls), and Monitoring.  This 

alternative would be similar to Alternative GW-3, with the difference that the DO-IT™ process would 

be applied to the smear zone of the area of suspected LNAPL accumulation instead of to the Zone 1 

or Zone 4 points of groundwater TPH contamination.  In addition, an oil/water separator would be 

included in the groundwater recirculation loop to remove LNAPL.  LUCs and monitoring would be 

identical to those for Alternative LN-1, with the difference that monitoring would only be performed for 

10 years. 

 

E.6 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

The remedial alternatives were analyzed in detail using seven of the nine criteria provided in the National 

Oil and Hazardous Substances Pollution Contingency Plan (NCP) and CERCLA.  These seven criteria 

are as follows: 

 

• Overall Protection of Human Health and the Environment. 

• Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) and To-Be-

Considered (TBCs) guidance criteria. 

• Long-Term Effectiveness and Permanence. 

• Reduction of Contaminant Toxicity, Mobility, or Volume through Treatment. 

• Short-Term Effectiveness. 

• Implementability. 

• Cost. 

 

Two other criteria, State and Community Acceptance, were not evaluated in this report.  They will be 

evaluated after regulatory and public comments are available. 

 

E.7 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

The remedial alternatives were compared to each other using the same criteria that were used for 

detailed analysis.  This comparison is summarized in Tables ES-3 to ES-9 for soil, Tables ES-10 to ES-12 

for groundwater, Table ES-13 for sediment, and Table ES-14 for LNAPL. 

 



TABLE ES-1 
 

SUMMARY OF COCs AND PRGs 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 
 

COCs 

Zone 1 Zone 2 Zone 3 
Soil PRGs 

Groundwater 
PRGs 
(µg/L) 

LNAPL(4) 
PRGs 

Soil PRGs Soil PRGs 
I/C 

DEC(1) 
(mg/kg) 

Res 
DEC(1) 

(mg/kg) 
PMC(1,2) 

I/C 
PMC(1,3

) 

Res 
PMC(1,3

) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

Benzo(a)anthracene 7.8 1 1  
mg/kg 

11* 
mg/kg 

4* 
mg/kg --- --- --- --- --- --- --- 1 --- --- 

Benzo(a)pyrene 1 1 1  
mg/kg 

16* 
mg/kg 

6* 
mg/kg --- --- --- --- --- --- --- --- --- --- 

Benzo(b)fluoranthene 7.8 1 1 
mg/kg 

7* 
mg/kg 

2.6* 
mg/kg --- --- --- --- --- --- --- --- --- --- 

Benzo(k)fluoranthene --- --- 1 
mg/kg --- 6.5* 

mg/kg --- --- --- --- --- --- --- --- --- --- 

Carbazole --- --- 1 
mg/kg --- --- --- --- --- --- --- --- --- --- --- --- 

Chrysene --- --- 1 
mg/kg 

18* 
mg/kg 

6.8* 
mg/kg --- --- --- --- --- --- --- --- --- --- 

Dibenzo(a,h)anthracene 1 1 1 
mg/kg --- 5.1* 

mg/kg --- --- --- --- --- --- --- --- --- --- 

Indeno(1,2,3-cd)pyrene 7.8 1 1 
mg/kg --- 6.0* 

mg/kg --- --- --- --- --- --- --- --- --- --- 

Phenanthrene --- --- 40 
mg/kg --- 40 

mg/kg --- --- --- --- --- --- --- --- --- --- 

Pyrene --- --- 40 
mg/kg --- --- --- --- --- --- --- --- --- --- --- --- 

Arsenic --- --- --- --- --- 10(5) --- --- --- --- --- --- --- --- --- 

Copper --- --- --- --- --- 48(6) --- --- --- --- --- --- --- --- --- 

Lead --- --- 
0.15 
mg/L 

 

0.23* 
mg/L 

 

0.15 
mg/L 

 
--- --- --- --- 0.16* 

mg/L 
0.15 
mg/L 1,090* 400 

0.38* 
mg/L or 
1,090 

mg/kg(7) 

0.15 
mg/L or 
1,090 

mg/kg(7) 

Mercury --- 24* --- --- --- --- --- --- --- --- --- --- --- --- --- 

TPH(8) 2,500 500 2,500 
mg/kg 

2,500 
mg/kg 

2,500 
mg/kg 2,500(9) 

Remove to 
maximum 
practical 
extent  

2,500 500 2,500 
mg/kg 

2,500 
mg/kg --- 500 2,500 

mg/kg 
2,500 
mg/kg 
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COCs 

Zone 4 Zone 5 Zone 6 Zone 7 
Soil PRGs 

Groundwater 
PRGs 
(µg/L) 

Sediment 
PRGs(10) 

Soil PRGs Soil PRGs Soil PRGs 
Groundwate

r PRGs 
(mg/L) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

Benzo(a)anthracene --- 1 --- 
3.4* 

mg/kg 
--- --- --- --- --- --- --- --- --- --- --- 1 --- 4.4* 

mg/kg --- 

Benzo(a)pyrene 1 1 --- --- --- --- --- 1 --- --- --- --- --- --- 1 1 --- 6.5* 
mg/kg --- 

Benzo(b)fluoranthene --- 1 --- 2.2* 
mg/kg --- --- --- 1 --- --- --- --- --- --- 7.8 1 7.7* 

mg/kg 
2.8* 

mg/kg --- 

Benzo(k)fluoranthene --- --- --- --- --- --- --- --- --- --- --- --- --- --- -- --- --- 7.1* 
mg/kg --- 

Chrysene --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 7.4* 
mg/kg --- 

Dibenzo(a,h)anthracene 1 1 --- --- --- --- --- --- --- --- --- --- --- --- 1 1 --- --- --- 

Indeno(1,2,3-cd)pyrene --- 1 --- --- --- --- --- --- --- --- --- --- --- --- --- 1 --- --- --- 

Methylene chloride --- --- --- --- --- --- --- --- --- 1 
mg/kg --- --- --- --- --- --- --- --- --- 

2-Methylnaphthalene --- --- --- --- --- --- --- --- --- 12* 
mg/kg --- --- --- --- --- --- --- --- --- 

PCB Congener --- --- --- --- --- 
1 

mg/kg 
--- --- --- --- --- --- --- --- --- --- --- --- --- 

ERM-Q --- --- --- --- --- 1.17 --- --- --- --- --- --- --- --- --- --- --- --- --- 

Antimony --- --- --- --- --- --- --- --- --- --- --- --- --- --- 410* 31* 

0.08* 
mg/L or 
410(7)* 
mg/kg 

0.06 
mg/L or 
410(7)* 
mg/kg 

--- 

Arsenic --- --- --- 0.27* 
mg/L 10(5) --- --- --- --- --- --- --- --- --- --- 10 

0.15* 
mg/L or 
10(7)* 
mg/kg 

0.1* 
mg/L or 
10(7)* 
mg/kg 

10(5) 

Copper --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 3,130* --- --- --- 

Lead 1,090* 400 0.19* 
mg/L 

0.15 
mg/L 810(11) --- --- --- --- 0.15 

mg/L --- --- --- --- 1,090* 400 

0.26*  
mg/L or 
1,090(7)* 
mg/kg 

0.15 
mg/L 
and 

1,090(7)* 
mg/kg 

--- 

 
  



TABLE ES-1 
 

SUMMARY OF COCs AND PRGs 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 
 

 

COCs 

Zone 4 Zone 5 Zone 6 Zone 7 
Soil PRGs 

Groundwater 
PRGs 
(µg/L) 

Sediment 
PRGs(10) 

Soil PRGs Soil PRGs Soil PRGs 
Groundwater 

PRGs 
(mg/L) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

TPH(8) 2,500 500 2,500 
mg/kg 

2,500 
mg/kg 2,500(9) --- 2,500 500 2,500 

mg/kg 
2,500 
mg/kg 2,500 500 2,500 

mg/kg 
2,500 
mg/kg - 500 --- --- --- 

 
NOTES: 
 
COC Chemical of Concern 
CTDEP Connecticut Department of Environmental Protection 
DEC Direct Exposure Criteria 
ERM-Q Effects Range Median-Quotient 
I/C Industrial/Commercial 
LNAPL Light Non-Aqueous Phase Liquid 
PCB Polychlorinated biphenyls 
PMC Pollutant Mobility Criteria 
PRG Preliminary Remediation Goal 
Res Residential 
RSR Remediation Standard Regulation 
TPH Total Petroleum Hydrocarbon 
* Calculated site-specific criteria.  See Note (1). 
(1) PMC and DEC values are CTDEP RSR values, except where flagged with an asterisk (*).  Flagged values are calculated site-specific criteria.  Refer to Appendix B. 
(2) PMCs for areas of Zone 1 where LNAPL is present and no Alternative PMCs may be calculated.  
(3) PMCs for areas of Zone 1 where no LNAPL is present and Alternative PMCs are allowable. 
(4) LNAPL is not a CERCLA medium of concern, but a medium of State concern. 
(5) Site-specific Alternative Surface Water Protection Criterion (SWPC) promulgated by the Connecticut Department of Environmental Protection (CTDEP) to be used for the groundwater of Zones 1 through 7. 
(6) Standard SWPC as promulgated by Connecticut Remediation Standard Regulations (RSRs) to be used for Zone 1 groundwater only as mandated by CTDEP. 
(7) I/C DEC criteria used for PMC for mass metal results where leachate results are not available. 
(8) TPH was not identified as a CERCLA COC, but as a contaminant evaluated under CTDEP RSRs.  
(9) Based on the criterion specified in the NSB-NLON General Permit for the Discharge of Stormwater with Industrial Activity, Bureau of Materials Management and Compliance Assurance, Permit GSI000679 issued on July 8, 2009. 
(10) Also apply to area of Outer Pier 1 sediment centered on sampling point TRP1-SD-005.  
(11) Site-Specific Alternative SWPC developed per Section 22a-133k-3(b)(3) of the Connecticut RSRs to be used for groundwater of Zones 2 through 7. 
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SUMMARY OF IMPACTED MEDIA SURFACE AREAS AND VOLUMES
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

ould be 
apping 

nt

Zone

Soil

ial

Ground
(sf/c

water 
f)

L
(

Sedime
(sf/cy) (sf/cy)NAPL 

Industrial /
Commercia

 
l

Resident Pre
sf/gal)

-Dredge(1) Dredge(1)

1 33,200 / 2,780 109,000 / 60,370 24,600 / 552,400 9,900 / 3,900 NA NA

2 6,400 / 1,130 32,000 / 6,940 NA NA NA NA

3 8,775 / 1,540 26,880 / 10,520 NA NA NA NA

4 33,400 / 4,100 60,000 / 16,400 37,400 / 839,500 NA NA NA

5 2,200 / 230 43,000 / 9,280 NA NA NA NA

6 7,200 / 730 59,100 / 8,370 NA NA NA NA

7 87,375 / 9,770 213,760 / 60,980 13,500 / 302,300 NA NA NA
Thames River

Zone 4
- NA NA NA NA 63,000 / 12,200 83,800 / 19,870

Thames River
Outer Pier 1

- NA NA NA NA NA 13,730 / 3,460

(1) - “Dredge” refers to the volume of sediment to be removed for alternatives where all contaminated sediment w
removed (Alternatives SD-6 and SD-7) and “Pre-Dredge” refers to the volume of sediment to be removed prior to c
(Alternatives SD-3 and SD-4).
c c bic ardcy = cubic yard
gal = gallon
NA = Not applicable
sf = square feet
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Evaluation 
Criterion 

Alternative S-1.1 
No Action 

Alternative S-1.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-1.3 
In-Situ Treatment 

(Enhanced 
Bioremediation) to 
Meet I/C DECs and 

PMCs, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-1.4 
Excavation to Meet I/C 
DECs and PMCs, Off-

Site (LTTD and 
Landfilling), LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-1.5 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-Site 
Disposal (LTTD, 
Landfilling, and 

Incineration) 

Overall Protection of 
Human Health and 
Environment 

Not protective. Protective. More protective than 
Alternative S-1.2. 

More protective than 
Alternative S-1.3.  

Most protective. 

Compliance with ARARs and TBCs     
Chemical-Specific Would not 

comply. 
Would comply. Would comply. Would comply. Would comply. 

Location-Specific No location-
specific ARARs. 

Would comply. Would comply. Would comply. Would comply. 

Action-Specific Not applicable. Would comply. Would comply. Would comply. Would comply. 
Long-Term 
Effectiveness and 
Permanence 

Not effective. Effective. More effective than 
Alternative S-1.2. 

More effective than 
Alternative S-1.3. 

Most effective. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no 
treatment. 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
PAHs by in-situ 
enhanced 
bioremediation.  Total of 
2,800 cy treated. 

There is no treatment. There is no treatment. 
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Evaluation 
Criterion 

Alternative S-1.1 
No Action 

Alternative S-1.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-1.3 
In-Situ Treatment 

(Enhanced 
Bioremediation) to 
Meet I/C DECs and 

PMCs, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-1.4 
Excavation to Meet I/C 
DECs and PMCs, Off-

Site (LTTD and 
Landfilling), LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-1.5 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-Site 
Disposal (LTTD, 
Landfilling, and 

Incineration) 

Short-Term 
Effectiveness 

No short-term 
risks.  Would not 
achieve soil 
RAOs.   

Short-term risks to 
address: Worker 
exposure during GW 
sampling; No impacts to 
environment or 
community. Three 
months to implement 
and achieve soil RAOs.  
Minimum potential for 
short-term risks.  Three 
months to implement 
and achieve soil RAOs.  

Short-term risks to 
address: Worker 
exposure during 
treatment and GW 
sampling; No impacts to 
environment or 
community. Six months 
to implement and 
achieve soil RAOs.  
Would meet Zone 1 soil 
PRGs for I/C direct 
exposure and pollutant 
mobility within 3 to 5 
years.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport of 
contaminated soil 
through community; 
Dust from excavation. 
Six months to 
implement and achieve 
soil RAOs.  Would meet 
Zone 1 soil PRGs for 
I/C direct exposure and 
pollutant mobility at 
completion.  

Short-term risks to address: 
Worker exposure during 
excavation; Transport of 
contaminated soil through 
community; Dust from 
excavation. Nine months to 
implement and achieve soil 
RAOs.  Would meet Zone 1 
soil PRGs for residential 
direct exposure and 
pollutant mobility at 
completion. 
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Evaluation 
Criterion 

Alternative S-1.1 
No Action 

Alternative S-1.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-1.3 
In-Situ Treatment 

(Enhanced 
Bioremediation) to 
Meet I/C DECs and 

PMCs, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-1.4 
Excavation to Meet I/C 
DECs and PMCs, Off-

Site (LTTD and 
Landfilling), LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-1.5 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-Site 
Disposal (LTTD, 
Landfilling, and 

Incineration) 

Implementability Needs only 5-
year reviews. 

Issues include: 
Maintaining paved 
areas and MWs; No 
base construction 
permit needed; LUC RD 
can be readily 
developed and 
implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Treatment may interfere 
with base activities; 
Underground utilities 
may interfere with 
treatment;  Treatability 
tests needed; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Excavation may 
interfere with base 
activities; Underground 
utilities may interfere 
with excavation; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   Shoring 
required to protect 
buildings; Dewatering 
system required; water 
treatment and disposal 
system required; Base 
construction permit needed; 
Resources are readily 
available. 

Costs: 
Capital 
O&M NPW (Years) 
NPW (Years) 

$0
$55,000 (30)
$55,000 (30) 

$70,000
$415,000 (30)
$485,000 (30) 

 
$1,186,000 

$421,000 (30) 
$1,607,000 (30) 

$1,412,000
$416,000(30)

$1,828,000 (30) 

$20,195,000
$0

$20,195,000 (1) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  O&M Operation and maintenance 
cy  Cubic yards        PAHs Polycyclic aromatic hydrocarbons 
DECs  Direct Exposure Criteria (Connecticut)    PMCs Pollutant Mobility Criteria (Connecticut) 
I/C  Industrial/commercial      PRGs Preliminary Remedial Goals 
LTTD  Low-temperature thermal desorption    RAOs Remedial Action Objectives 
LUCs  Land use controls      TBCs To be considered (criteria) 
NPW  Net present worth             
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Evaluation 
Criterion 

Alternative S-2.1 
No Action 

Alternative S-2.2 
LUCs 

(Engineering 
and Institutional 

Controls) and 
Monitoring 

Alternative S-2.3 
Capping to Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-2.4 
In-Situ Treatment 

(Stabilization/ 
Solidification) to 
Meet I/C PMCs, 

LUCs (Engineering 
and Institutional 
Controls), and 

Monitoring 

Alternative S-2.5 
Excavation to Meet 
I/C PMCs, Off-Site 

Disposal 
(Stabilization/ 

Solidification and 
Landfilling), and 

LUCs (Engineering 
and Institutional 

Controls) 

Alternative S-2.6 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-
Site Disposal 
(Stabilization/ 

Solidification, LTTD, 
and Landfilling) 

Overall Protection of 
Human Health and 
Environment 

Not protective. Protective. More protective than 
Alternative S-2.2.  

Approximately as 
protective as 
Alternative S-2.3. 

More protective than 
Alternatives S-2.3 and 
S-2.4.  

Most protective. 

Compliance with ARARs and TBCs 
Chemical-Specific Would not 

comply. 
Would comply. Would comply. Would comply. Would comply. Would comply. 

Location-Specific No location-
specific ARARs. 

Would comply. Would comply. Would comply. Would comply. Would comply. 

Action-Specific Not applicable. Would comply. Would comply Would comply. Would comply. Would comply. 
Long-Term 
Effectiveness and 
Permanence 

Not effective. Effective. More effective than 
Alternative S-2.2. 

Approximately as 
effective as 
Alternative S-2.3. 

More effective than 
Alternatives S-2.3 and 
S-2.4. 

Most effective. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no 
treatment. 

There is no 
treatment. 

There is no treatment. Would reduce lead 
toxicity and mobility 
by in-situ chemical 
stabilization/ 
solidification.  Total of 
1,130 cy treated. 

There is no treatment. There is no treatment. 
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Evaluation 
Criterion 

Alternative S-2.1 
No Action 

Alternative S-2.2 
LUCs 

(Engineering 
and Institutional 

Controls) and 
Monitoring 

Alternative S-2.3 
Capping to Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-2.4 
In-Situ Treatment 

(Stabilization/ 
Solidification) to 
Meet I/C PMCs, 

LUCs (Engineering 
and Institutional 
Controls), and 

Monitoring 

Alternative S-2.5 
Excavation to Meet 
I/C PMCs, Off-Site 

Disposal 
(Stabilization/ 

Solidification and 
Landfilling), and 

LUCs (Engineering 
and Institutional 

Controls) 

Alternative S-2.6 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-
Site Disposal 
(Stabilization/ 

Solidification, LTTD, 
and Landfilling) 

Short-Term 
Effectiveness 

No short-term 
risks.  Would not 
achieve soil 
RAOs or meet 
Zone 2 soil 
PRGs. 

Short-term risks 
to address: 
Worker exposure 
during GW 
sampling; No 
impacts to 
environment or 
community. 
Three months to 
implement and 
achieve soil 
RAOs.  Zone 2 
soil PRGs for I/C 
direct exposure 
or pollutant 
mobility would be 
met through 
engineering 
controls. 

Short-term risks to 
address: Worker 
exposure during cap 
installation and GW 
sampling; Transport of 
contaminated soil 
through community; 
Dust from excavation. 
Six months to 
implement and achieve 
soil RAOs.  Zone 2 soil 
PRGs for I/C direct 
exposure or pollutant 
mobility would be met 
through engineering 
controls and capping. 

Short-term risks to 
address: Worker 
exposure during 
treatment and GW 
sampling; No impacts 
to environment or 
community. Six 
months to implement 
and achieve soil 
RAOs.  Would meet 
Zone 2 soil PRGs for 
I/C pollutant mobility 
at completion.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport 
of contaminated soil 
through community; 
Dust from excavation. 
Six months to 
implement and 
achieve soil RAOs.  
Would meet Zone 2 
soil PRGs for I/C 
direct exposure and 
pollutant mobility at 
completion.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport of 
contaminated soil through 
community; Dust from 
excavation. Nine months 
to implement and achieve 
soil RAOs.  Would meet 
Zone 2 soil PRGs for 
residential direct 
exposure and pollutant 
mobility at completion. 
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Evaluation 
Criterion 

Alternative S-2.1 
No Action 

Alternative S-2.2 
LUCs 

(Engineering 
and Institutional 

Controls) and 
Monitoring 

Alternative S-2.3 
Capping to Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-2.4 
In-Situ Treatment 

(Stabilization/ 
Solidification) to 
Meet I/C PMCs, 

LUCs (Engineering 
and Institutional 
Controls), and 

Monitoring 

Alternative S-2.5 
Excavation to Meet 
I/C PMCs, Off-Site 

Disposal 
(Stabilization/ 

Solidification and 
Landfilling), and 

LUCs (Engineering 
and Institutional 

Controls) 

Alternative S-2.6 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-
Site Disposal 
(Stabilization/ 

Solidification, LTTD, 
and Landfilling) 

Implementability Needs only 5-
year reviews. 

Issues include: 
Maintaining 
paved areas and 
MWs; No base 
construction 
permit needed; 
LUC RD can be 
readily developed 
and implemented; 
Inspections and 
reviews readily 
performed; 
Property transfer 
(if needed) could 
be readily 
accomplished; 
Resources are 
readily available. 

Issues include:   
Construction may 
interfere with base 
activities; Underground 
utilities may interfere 
with construction; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Treatment may 
interfere with base 
activities; 
Underground utilities 
may interfere with 
treatment;  Treatability 
tests needed; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and 
reviews readily 
performed; Property 
transfer (if needed) 
could be readily 
accomplished; 
Resources are readily 
available. 

Issues include:   
Excavation may 
interfere with base 
activities; 
Underground utilities 
may interfere with 
excavation; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and 
reviews readily 
performed; Property 
transfer (if needed) 
could be readily 
accomplished; 
Resources are readily 
available. 

Issues include:   Shoring 
required to protect 
buildings; Dewatering 
system required; water 
treatment and disposal 
system required; Base 
construction permit 
needed; Resources are 
readily available. 

Costs: 
Capital 
O&M NPW (Years) 
NPW (Years) 

 
$0 

$55,000 (30) 
$55,000 (30) 

$27,000
$287,000 (30)
$314,000 (30) 

$359,000
$287,000 (30)
$646,000 (30) 

$544,000
$287,000 (30)
$831,000 (30) 

$652,000
$287,000 (30)
$939,000 (30) 

$3,881,000
$0

$3,881,000 (1) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  NPW Net present worth 
cy  Cubic yards       O&M Operation and maintenance 
DECs  Direct Exposure Criteria (Connecticut)    PMCs Pollutant Mobility Criteria (Connecticut) 
I/C  Industrial/commercial      PRGs Preliminary Remedial Goals 
LTTD  Low-temperature thermal desorption    RAOs Remedial Action Objectives 
LUCs  Land use controls      TBCs To be considered (criteria) 
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Evaluation 
Criterion 

Alternative S-3.1 
No Action 

Alternative S-3.2 
LUCs 

(Engineering 
and Institutional 

Controls) and 
Monitoring 

Alternative S-3.3 
Capping to Allow I/C 
Site Use and Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-3.4 
In-Situ Treatment 

(Stabilization/ 
Solidification) to 

Allow I/C Site Use 
and Meet I/C PMCs, 
LUCs (Engineering 

and Institutional 
Controls), and 

Monitoring 

Alternative S-3.5 
Excavation to Meet 

I/C DECs and PMCs, 
Off-Site Disposal 

(Stabilization/ 
Solidification and 
Landfilling), LUCs 
(Engineering and 

Institutional 
Controls), and 

Monitoring 

Alternative S-3.6 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-
Site Disposal 
(Stabilization/ 

Solidification, LTTD and 
Landfilling) 

Overall Protection of 
Human Health and 
Environment 

Not protective. Protective. More protective than 
Alternative S-3.2.  

Approximately as 
protective as 
Alternative S-3.3. 

More protective than 
Alternatives S-3.3 and 
S-3.4.  

Most protective. 

Compliance with ARARs and TBCs 
Chemical-Specific Would not 

comply. 
Would not fully 
comply.  A 
variance would 
be needed. 

Would comply. Would comply. Would comply. Would comply. 

Location-Specific No location-
specific ARARs. 

Would comply. Would comply. Would comply. Would comply. Would comply. 

Action-Specific Not applicable. Would comply. Would comply Would comply. Would comply. Would comply. 
Long-Term 
Effectiveness and 
Permanence 

Not effective. Effective. More effective than 
Alternative S-3.2. 

Approximately as 
effective as 
Alternative S-3.3. 

More effective than 
Alternatives S-3.3 and 
S-3.4. 

Most effective. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no 
treatment. 

There is no 
treatment. 

There is no treatment. Would reduce lead 
toxicity and mobility 
by in-situ chemical 
stabilization/ 
solidification.  Total of 
1,540 cy treated. 

There is no treatment. There is no treatment. 
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Evaluation 
Criterion 

Alternative S-3.1 
No Action 

Alternative S-3.2 
LUCs 

(Engineering 
and Institutional 

Controls) and 
Monitoring 

Alternative S-3.3 
Capping to Allow I/C 
Site Use and Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-3.4 
In-Situ Treatment 

(Stabilization/ 
Solidification) to 

Allow I/C Site Use 
and Meet I/C PMCs, 
LUCs (Engineering 

and Institutional 
Controls), and 

Monitoring 

Alternative S-3.5 
Excavation to Meet 

I/C DECs and PMCs, 
Off-Site Disposal 

(Stabilization/ 
Solidification and 
Landfilling), LUCs 
(Engineering and 

Institutional 
Controls), and 

Monitoring 

Alternative S-3.6 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-
Site Disposal 
(Stabilization/ 

Solidification, LTTD and 
Landfilling) 

Short-Term 
Effectiveness 

No short-term 
risks.  Would not 
achieve soil 
RAOs or meet 
Zone 3 soil 
PRGs. 

Short-term risks 
to address: 
Worker exposure 
during GW 
sampling; No 
impacts to 
environment or 
community. 
Three months to 
implement and 
achieve soil 
RAOs.  Zone 3 
soil PRGs for I/C 
direct exposure 
or pollutant 
mobility would be 
met through 
engineering 
controls. 

Short-term risks to 
address: Worker 
exposure during cap 
installation and GW 
sampling; Transport of 
contaminated soil 
through community; 
Dust from excavation. 
Six months to 
implement and achieve 
soil RAOs.  Zone 3 soil 
PRGs for I/C direct 
exposure or pollutant 
mobility would be met 
through engineering 
controls and capping. 

Short-term risks to 
address: Worker 
exposure during 
treatment and GW 
sampling; No impacts 
to environment or 
community. Six 
months to implement 
and achieve soil 
RAOs.  Would meet 
Zone 3 soil PRGs for 
I/C pollutant mobility 
at completion.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport 
of contaminated soil 
through community; 
Dust from excavation. 
Six months to 
implement and 
achieve soil RAOs.  
Would meet Zone 3 
soil PRGs for I/C 
direct exposure and 
pollutant mobility at 
completion.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport of 
contaminated soil through 
community; Dust from 
excavation. Eighteen 
months to implement and 
achieve soil RAOs.  
Would meet Zone 3 soil 
PRGs for residential 
direct exposure and 
pollutant mobility at 
completion. 
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Evaluation 
Criterion 

Alternative S-3.1 
No Action 

Alternative S-3.2 
LUCs 

(Engineering 
and Institutional 

Controls) and 
Monitoring 

Alternative S-3.3 
Capping to Allow I/C 
Site Use and Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-3.4 
In-Situ Treatment 

(Stabilization/ 
Solidification) to 

Allow I/C Site Use 
and Meet I/C PMCs, 
LUCs (Engineering 

and Institutional 
Controls), and 

Monitoring 

Alternative S-3.5 
Excavation to Meet 

I/C DECs and PMCs, 
Off-Site Disposal 

(Stabilization/ 
Solidification and 
Landfilling), LUCs 
(Engineering and 

Institutional 
Controls), and 

Monitoring 

Alternative S-3.6 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-
Site Disposal 
(Stabilization/ 

Solidification, LTTD and 
Landfilling) 

Implementability Needs only 5-
year reviews. 

Issues include: 
Maintaining 
paved areas and 
MWs; No base 
construction 
permit needed; 
LUC RD can be 
readily developed 
and implemented; 
Inspections and 
reviews readily 
performed; 
Property transfer 
(if needed) could 
be readily 
accomplished; 
Resources are 
readily available. 

Issues include:   
Construction may 
interfere with base 
activities; Underground 
utilities may interfere 
with construction; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Treatment may 
interfere with base 
activities; 
Underground utilities 
may interfere with 
treatment;  Treatability 
tests needed; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and 
reviews readily 
performed; Property 
transfer (if needed) 
could be readily 
accomplished; 
Resources are readily 
available. 

Issues include:   
Excavation may 
interfere with base 
activities; 
Underground utilities 
may interfere with 
excavation; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and 
reviews readily 
performed; Property 
transfer (if needed) 
could be readily 
accomplished; 
Resources are readily 
available. 

Issues include:   Shoring 
required to protect 
buildings; Dewatering 
system required; water 
treatment and disposal 
system required; Base 
construction permit 
needed; Resources are 
readily available. 

Costs: 
Capital 
O&M NPW (Years) 
NPW (Years) 

 
$0 

$55,000 (30) 
$55,000 (30) 

$34,000
$297,000 (30)
$331,000 (30) 

$461,000
$297,000 (30)
$758,000 (30) 

$698,000
$296,000 (30)
$994,000 (30) 

$817,000
$297,000 (30)

$1,114.000 (30) 

$5,704,000
$0

$5,704,000 (1) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  O&M Operation and maintenance 
cy  Cubic yards        PAHs Polycyclic aromatic hydrocarbons 
DECs  Direct Exposure Criteria (Connecticut)    PMCs Pollutant Mobility Criteria (Connecticut) 
I/C  Industrial/commercial      PRGs Preliminary Remedial Goals 
LTTD  Low-temperature thermal desorption    RAOs Remedial Action Objectives 
LUCs  Land use controls      TBCs To be considered (criteria) 
NPW  Net present worth       
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Evaluation 
Criterion 

Alternative  
S-4.1  

No Action 

Alternative S-4.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-4.3 
Capping to Allow I/C 
Site Use and Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-4.4 
In-Situ Treatment 

(Enhanced 
Bioremediation or 

Stabilization/ 
Solidification) to Allow I/C 

Site Use and Meet I/C 
PMCs, LUCs (Engineering 

and Institutional 
Controls), and Monitoring 

Alternative S-4.5 
Excavation to Meet 

I/C DECs and PMCs, 
Off-Site Disposal 

(Stabilization/ 
Solidification, LTTD 

and Landfilling), 
LUCs (Engineering 

and Institutional 
Controls), and 

Monitoring 

Alternative S-4.6 
Excavation to Meet 
Residential DECs 

and PMCs, On-Site 
Dewatering, and Off-

Site Disposal 
(Stabilization/ 

Solidification, LTTD, 
and Landfilling) 

Overall Protection 
of Human Health 
and Environment 

Not protective. Protective. More protective than 
Alternative S-4.2.  

Approximately as protective 
as Alternative S-4.3. 

More protective than 
Alternatives S-4.3 and 
S-4.4.  

Most protective. 

Compliance with ARARs and TBCs      
Chemical-Specific Would not 

comply. 
Would comply. Would comply. Would comply. Would comply. Would comply. 

Location-Specific No location-
specific ARARs. 

Would comply. Would comply. Would comply. Would comply. Would comply. 

Action-Specific Not applicable. Would comply. Would comply Would comply. Would comply. Would comply. 
Long-Term 
Effectiveness and 
Permanence 

Not effective. Effective. More effective than 
Alternative S-4.2. 

Approximately as effective 
as Alternative S-4.3. 

More effective than 
Alternatives S-3.3 and 
S-4.4. 

Most effective. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no 
treatment. 

There is no 
treatment. 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
PAHs in 960 cy and TPH in 
80 cy by in-situ enhanced 
bioremediation.  Would 
reduce lead toxicity and 
mobility in 3,060 cy by in-
situ chemical stabilization/ 
solidification. 

There is no treatment. There is no treatment. 
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Evaluation 
Criterion 

Alternative  
S-4.1  

No Action 

Alternative S-4.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-4.3 
Capping to Allow I/C 
Site Use and Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-4.4 
In-Situ Treatment 

(Enhanced 
Bioremediation or 

Stabilization/ 
Solidification) to Allow I/C 

Site Use and Meet I/C 
PMCs, LUCs (Engineering 

and Institutional 
Controls), and Monitoring 

Alternative S-4.5 
Excavation to Meet 

I/C DECs and PMCs, 
Off-Site Disposal 

(Stabilization/ 
Solidification, LTTD 

and Landfilling), 
LUCs (Engineering 

and Institutional 
Controls), and 

Monitoring 

Alternative S-4.6 
Excavation to Meet 
Residential DECs 

and PMCs, On-Site 
Dewatering, and Off-

Site Disposal 
(Stabilization/ 

Solidification, LTTD, 
and Landfilling) 

Short-Term 
Effectiveness 

No short-term 
risks.  Would 
not achieve soil 
RAOs.   

Short-term risks to 
address: Worker 
exposure during GW 
sampling; No impacts 
to environment or 
community. Three 
months to implement 
and achieve soil 
RAOs.  Zone 4 soil 
PRGs for I/C direct 
exposure or pollutant 
mobility would be 
met through 
engineering controls. 

Short-term risks to 
address: Worker 
exposure during cap 
installation and GW 
sampling; Transport of 
contaminated soil through 
community; Dust from 
excavation. Nine months 
to implement and achieve 
soil RAOs.  Would meet 
Zone 4 PAHs and TPH 
PRGs for I/C direct 
exposure and Zone 4 
TPH PRG for I/C pollutant 
mobility at completion.  
Zone 4 lead PRG for I/C 
direct exposure or 
pollutant mobility would 
be met through 
engineering controls and 
capping.   

Short-term risks to address: 
Worker exposure during 
treatment and GW 
sampling; No impacts to 
environment or community. 
Nine months to implement 
and achieve soil RAOs.  
Would meet Zone 4 lead 
PRG for I/C pollutant 
mobility at completion and 
Zone 4 PAHs and TPH 
PRGs for I/C direct 
exposure and Zone 4 TPH 
PRG for I/C pollutant 
mobility within 3 to 5 years.  
Would not meet Zone 4 
lead PRG for I/C direct 
exposure.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport 
of contaminated soil 
through community; 
Dust from excavation. 
Nine months to 
implement and 
achieve soil RAOs.  
Would meet Zone 4 
soil PRGs for I/C 
direct exposure and 
pollutant mobility at 
completion.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport 
of contaminated soil 
through community; 
Dust from excavation. 
One year to 
implement and 
achieve soil RAOs.  
Would meet Zone 4 
soil PRGs for 
residential direct 
exposure and 
pollutant mobility at 
completion. 
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Evaluation 
Criterion 

Alternative  
S-4.1  

No Action 

Alternative S-4.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-4.3 
Capping to Allow I/C 
Site Use and Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-4.4 
In-Situ Treatment 

(Enhanced 
Bioremediation or 

Stabilization/ 
Solidification) to Allow I/C 

Site Use and Meet I/C 
PMCs, LUCs (Engineering 

and Institutional 
Controls), and Monitoring 

Alternative S-4.5 
Excavation to Meet 

I/C DECs and PMCs, 
Off-Site Disposal 

(Stabilization/ 
Solidification, LTTD 

and Landfilling), 
LUCs (Engineering 

and Institutional 
Controls), and 

Monitoring 

Alternative S-4.6 
Excavation to Meet 
Residential DECs 

and PMCs, On-Site 
Dewatering, and Off-

Site Disposal 
(Stabilization/ 

Solidification, LTTD, 
and Landfilling) 

Implementability Needs only 5-
year reviews. 

Issues include: 
Maintaining paved 
areas and MWs; No 
base construction 
permit needed; LUC 
RD can be readily 
developed and 
implemented; 
Inspections and 
reviews readily 
performed; Property 
transfer (if needed) 
could be readily 
accomplished; 
Resources are 
readily available. 

Issues include:   
Construction may 
interfere with base 
activities; Underground 
utilities may interfere with 
construction; Maintaining 
paved areas and MWs; 
Base construction permit 
needed; LUC RD can be 
readily developed and 
implemented; Inspections 
and reviews readily 
performed; Property 
transfer (if needed) could 
be readily accomplished; 
Resources are readily 
available. 

Issues include:   Treatment 
may interfere with base 
activities; Underground 
utilities may interfere with 
treatment;  Treatability tests 
needed; Maintaining paved 
areas and MWs; Base 
construction permit needed; 
LUC RD can be readily 
developed and 
implemented; Inspections 
and reviews readily 
performed; Property 
transfer (if needed) could 
be readily accomplished; 
Resources are readily 
available. 

Issues include:   
Excavation may 
interfere with base 
activities; 
Underground utilities 
may interfere with 
excavation; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and 
reviews readily 
performed; Property 
transfer (if needed) 
could be readily 
accomplished; 
Resources are readily 
available. 

Issues include:   
Shoring required to 
protect buildings; 
Dewatering system 
required; water 
treatment and 
disposal system 
required; Base 
construction permit 
needed; Resources 
are readily available. 

Costs: 
Capital 
O&M NPW (Years) 
NPW (Years) 

 
$0 

$55,000 (30) 
$55,000 (30) 

$47,000
$413,000 (30)
$460,000 (30) 

$1,265,000
$414,000 (30)

$1,679,000 (30) 

$1,389,000
$417,000 (30)

$1,806,000 (30) 

$1,984,000
$414,000 (30)

$2,398,000 (30) 

 
$7,737,000 

$0 
$7,737,000 (1) 

 
 
 
 



TABLE ES-6 
 

SUMMARY OF COMPARATIVE ANALYSIS OF ZONE 4 SOIL REMEDIAL ALTERNATIVES 
LOWER SUBSASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 4 
 

 
 
NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  O&M Operation and maintenance 
cy  Cubic yards        PAHs Polycyclic aromatic hydrocarbons 
DECs  Direct Exposure Criteria (Connecticut)    PMCs Pollutant Mobility Criteria (Connecticut) 
I/C  Industrial/commercial      PRGs Preliminary Remedial Goals 
LTTD  Low-temperature thermal desorption    RAOs Remedial Action Objectives 
LUCs  Land use controls      TBCs To be considered (criteria) 
NPW  Net present worth      TPH Total petroleum hydrocarbons 
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Evaluation 
Criterion 

Alternative S-5.1 
No Action 

Alternative S-5.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-5.3 
In-Situ Treatment 

(Enhanced 
Bioremediation) to 
Meet I/C DECs and 

PMCs, LUCs, 
(Engineering and 

Institutional Controls) 
and Monitoring 

Alternative S-5.4 
Excavation to Meet I/C 
DECs and PMCs, Off-
Site Disposal (LTTD 

and Landfilling), LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-5.5 
Excavation to Meet 
Residential DECs 

and PMCs, On-Site 
Dewatering, and Off-
Site Disposal (LTTD 

and Landfilling) 

Overall Protection of 
Human Health and 
Environment 

Not protective. Protective. More protective than 
Alternative S-5.2. 

More protective than 
Alternative S-5.3.  

Most protective. 

Compliance with ARARs and TBCs     
Chemical-Specific Would not 

comply. 
Would comply. Would comply. Would comply. Would comply. 

Location-Specific No location-
specific ARARs. 

Not applicable. Not applicable. Not applicable. Would comply. 

Action-Specific Not applicable. Not applicable. Not applicable. Not applicable. Would comply. 
Long-Term 
Effectiveness and 
Permanence 

Not effective. Effective. More effective than 
Alternative S-5.2. 

More effective than 
Alternative S-5.3. 

Most effective. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no 
treatment. 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
TPH by in-situ 
enhanced 
bioremediation.  Total of 
230 cy treated. 

There is no treatment. There is no treatment. 
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Evaluation 
Criterion 

Alternative S-5.1 
No Action 

Alternative S-5.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-5.3 
In-Situ Treatment 

(Enhanced 
Bioremediation) to 
Meet I/C DECs and 

PMCs, LUCs, 
(Engineering and 

Institutional Controls) 
and Monitoring 

Alternative S-5.4 
Excavation to Meet I/C 
DECs and PMCs, Off-
Site Disposal (LTTD 

and Landfilling), LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-5.5 
Excavation to Meet 
Residential DECs 

and PMCs, On-Site 
Dewatering, and Off-
Site Disposal (LTTD 

and Landfilling) 

Short-Term 
Effectiveness 

No short-term 
risks.  Would not 
achieve soil 
RAOs.   

Short-term risks to 
address: Worker 
exposure during GW 
sampling; No impacts to 
environment or 
community. Three 
months to implement 
and achieve soil RAOs. 
Zone 5 soil PRGs for 
I/C direct exposure or 
pollutant mobility would 
be met through 
engineering controls.  

Short-term risks to 
address: Worker 
exposure during 
treatment and GW 
sampling; No impacts to 
environment or 
community. Six months 
to implement and 
achieve soil RAOs.  
Would meet Zone 5 soil 
PRGs for I/C direct 
exposure and pollutant 
mobility within 3 to 5 
years.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport of 
contaminated soil 
through community; 
Dust from excavation. 
Six months to 
implement and achieve 
soil RAOs.  Would meet 
Zone 5 soil PRGs for 
I/C direct exposure and 
pollutant mobility at 
completion.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport 
of contaminated soil 
through community; 
Dust from excavation. 
Nine months to 
implement and 
achieve soil RAOs.  
Would meet Zone 5 
soil PRGs for 
residential direct 
exposure and pollutant 
mobility at completion. 



TABLE ES-7 
 

SUMMARY OF COMPARATIVE ANALYSIS OF ZONE 5 SOIL REMEDIAL ALTERNATIVES 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 4 
 

Evaluation 
Criterion 

Alternative S-5.1 
No Action 

Alternative S-5.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-5.3 
In-Situ Treatment 

(Enhanced 
Bioremediation) to 
Meet I/C DECs and 

PMCs, LUCs, 
(Engineering and 

Institutional Controls) 
and Monitoring 

Alternative S-5.4 
Excavation to Meet I/C 
DECs and PMCs, Off-
Site Disposal (LTTD 

and Landfilling), LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-5.5 
Excavation to Meet 
Residential DECs 

and PMCs, On-Site 
Dewatering, and Off-
Site Disposal (LTTD 

and Landfilling) 

Implementability Needs only 5-
year reviews. 

Issues include: 
Maintaining paved 
areas and MWs; No 
base construction 
permit needed; LUC RD 
can be readily 
developed and 
implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Treatment may interfere 
with base activities; 
Underground utilities 
may interfere with 
treatment;  Treatability 
tests needed; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Excavation may 
interfere with base 
activities; Underground 
utilities may interfere 
with excavation; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Shoring required to 
protect buildings; 
Dewatering system 
required; water 
treatment and disposal 
system required; Base 
construction permit 
needed; Resources 
are readily available. 

Costs: 
Capital 
O&M NPW (Years) 
NPW (Years) 

$0
$55,000 (30)
$55,000 (30) 

$27,000
$276,000 (30)
$303,000 (30) 

 
$1,175,000 

$279,000 (30) 
$1,454,000 (30) 

$220,000
$276,000 (30)
$496,000 (30) 

$2,930,000
$0

$2,930,000 (1) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  O &M Operation and maintenance 
cy  Cubic yards        PAHs Polycyclic aromatic hydrocarbons 
DECs  Direct Exposure Criteria (Connecticut)    PMCs Pollutant Mobility Criteria (Connecticut) 
I/C  Industrial/commercial      PRGs Preliminary Remedial Goals 
LTTD  Low-temperature thermal desorption    RAOs Remedial Action Objectives 
LUCs  Land use controls      TBCs To be considered (criteria) 
NPW  Net present worth      TPH Total petroleum hydrocarbons 
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Evaluation 
Criterion 

Alternative S-6.1 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-6.2 
In-Situ Treatment 

(Enhanced 
Bioremediation) to 

Meet TPH PMC and I/C 
DEC, LUCs 

(Engineering and 
Institutional Controls), 

and Monitoring 

Alternative S-6.3 
Excavation to Meet 
TPH PMC and I/C 

DECs, Off-Site 
Disposal (LTTD and 
Landfilling), LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-6.4 
Excavation to Meet 

TPH PMC and 
Residential DEC, On-
Site Dewatering, and 

Off-Site Disposal 
(LTTD and 
Landfilling) 

Overall Protection of 
Human Health and 
Environment 

Protective. More protective than 
Alternative S-6.2. 

More protective than 
Alternative S-6.3.  

Most protective. 

Compliance with ARARs and TBCs    
Chemical-Specific Would comply. Would comply. Would comply. Would comply. 
Location-Specific Would comply. Would comply. Would comply. Would comply. 
Action-Specific Would comply. Would comply. Would comply. Would comply. 
Long-Term 
Effectiveness and 
Permanence 

Effective. More effective than 
Alternative S-6.2. 

More effective than 
Alternative S-6.3. 

Most effective. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
TPH by in-situ 
enhanced 
bioremediation.  Total of 
730 cy treated. 

There is no treatment. There is no treatment. 
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Evaluation 
Criterion 

Alternative S-6.1 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-6.2 
In-Situ Treatment 

(Enhanced 
Bioremediation) to 

Meet TPH PMC and I/C 
DEC, LUCs 

(Engineering and 
Institutional Controls), 

and Monitoring 

Alternative S-6.3 
Excavation to Meet 
TPH PMC and I/C 

DECs, Off-Site 
Disposal (LTTD and 
Landfilling), LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-6.4 
Excavation to Meet 

TPH PMC and 
Residential DEC, On-
Site Dewatering, and 

Off-Site Disposal 
(LTTD and 
Landfilling) 

Short-Term 
Effectiveness 

Short-term risks to 
address: Worker 
exposure during GW 
sampling; No impacts to 
environment or 
community. Three 
months to implement 
and achieve soil RAOs. 
Zone 6 soil PRGs for 
I/C direct exposure or 
pollutant mobility would 
be met through 
engineering controls.   

Short-term risks to 
address: Worker 
exposure during 
treatment and GW 
sampling; No impacts to 
environment or 
community. Six months 
to implement and 
achieve soil RAOs.  
Would meet Zone 6 
TPH PRGs for I/C direct 
exposure and pollutant 
mobility within 3 to 5 
years.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport of 
contaminated soil 
through community; 
Dust from excavation. 
Six months to 
implement and achieve 
soil RAOs.  Would meet 
Zone 6 TPH PRGs for 
I/C direct exposure and 
pollutant mobility at 
completion.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport 
of contaminated soil 
through community; 
Dust from excavation. 
Nine months to 
implement and 
achieve soil RAOs.  
Would meet Zone 6 
soil PRGs for 
residential direct 
exposure and pollutant 
mobility at completion. 
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Evaluation 
Criterion 

Alternative S-6.1 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-6.2 
In-Situ Treatment 

(Enhanced 
Bioremediation) to 

Meet TPH PMC and I/C 
DEC, LUCs 

(Engineering and 
Institutional Controls), 

and Monitoring 

Alternative S-6.3 
Excavation to Meet 
TPH PMC and I/C 

DECs, Off-Site 
Disposal (LTTD and 
Landfilling), LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-6.4 
Excavation to Meet 

TPH PMC and 
Residential DEC, On-
Site Dewatering, and 

Off-Site Disposal 
(LTTD and 
Landfilling) 

Implementability Issues include: 
Maintaining paved 
areas and MWs; No 
base construction 
permit needed; LUC RD 
can be readily 
developed and 
implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Treatment may interfere 
with base activities; 
Underground utilities 
may interfere with 
treatment;  Treatability 
tests needed; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Excavation may 
interfere with base 
activities; Underground 
utilities may interfere 
with excavation; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Shoring required to 
protect buildings; 
Dewatering system 
required; water 
treatment and disposal 
system required; Base 
construction permit 
needed; Resources 
are readily available. 

Costs: 
Capital 
O&M NPW (Years) 
NPW (Years) 

$27,000
$297,000 (30)
$324,000 (30) 

$2,192,000
$300,000 (30)

$2,492,000 (30) 

$427,000
$297,000 (30)
$724,000 (30) 

$2,812,000
$0

$2,812,000 (1) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  O&M Operation and maintenance 
cy  Cubic yards       PMCs Pollutant Mobility Criteria (Connecticut) 
DECs  Direct Exposure Criteria (Connecticut)    PRGs Preliminary Remedial Goals 
I/C  Industrial/commercial      RAOs Remedial Action Objectives 
LTTD  Low-temperature thermal desorption    TBCs To be considered (criteria) 
LUCs  Land use controls      TPH Total petroleum hydrocarbons 
NPW  Net present worth       
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Evaluation 
Criterion 

Alternative  
S-7.1  

No Action 

Alternative S-7.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-7.3 
Capping to Allow I/C 
Site Use and Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-7.4 
In-Situ Treatment 

(Stabilization/ 
Solidification) to Allow 
I/C Site Use and Meet 

I/C PMCs, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-7.5 
Excavation to Meet 
I/C DEC and PMCs, 
Off-Site Disposal 

(Stabilization/ 
Solidification and 
Landfilling), LUCs 
(Engineering and 

Institutional 
Controls), and 

Monitoring 

Alternative S-7.6 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-
Site Disposal 
(Stabilization/ 

Solidification, LTTD and 
Landfilling) 

Overall Protection 
of Human Health 
and Environment 

Not protective. Protective. More protective than 
Alternative S-7.2.  

Approximately as 
protective as Alternative 
S-7.3. 

More protective than 
Alternatives S-7.3 and 
S-7.4.  

Most protective. 

Compliance with ARARs and TBCs 
Chemical-
Specific 

Would not 
comply. 

Would comply. Would comply. Would comply. Would comply. Would comply. 

Location-Specific No location-
specific ARARs. 

Would comply. Would comply. Would comply. Would comply. Would comply. 

Action-Specific Not applicable. Would comply. Would comply Would comply. Would comply. Would comply. 
Long-Term 
Effectiveness and 
Permanence 

Not effective. Effective. More effective than 
Alternative S-7.2. 

Approximately as 
effective as Alternative S-
7.3. 

More effective than 
Alternatives S-7.3 and 
S-7.4. 

Most effective. 

Reduction of 
Contaminant 
Toxicity, Mobility, 
or Volume 
through 
Treatment 

There is no 
treatment. 

There is no 
treatment. 

There is no treatment. Would reduce toxicity and 
mobility of antimony and 
lead in 5,600 cy by in-situ 
chemical stabilization/ 
solidification.  Would 
reduce toxicity, mobility, 
and volume of PAHs in 
3,900 cy by in-situ 
enhanced bioremediation. 

There is no treatment. There is no treatment. 
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Evaluation 
Criterion 

Alternative  
S-7.1  

No Action 

Alternative S-7.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-7.3 
Capping to Allow I/C 
Site Use and Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-7.4 
In-Situ Treatment 

(Stabilization/ 
Solidification) to Allow 
I/C Site Use and Meet 

I/C PMCs, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-7.5 
Excavation to Meet 
I/C DEC and PMCs, 
Off-Site Disposal 

(Stabilization/ 
Solidification and 
Landfilling), LUCs 
(Engineering and 

Institutional 
Controls), and 

Monitoring 

Alternative S-7.6 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-
Site Disposal 
(Stabilization/ 

Solidification, LTTD and 
Landfilling) 

Short-Term 
Effectiveness 

No short-term 
risks.  Would 
not achieve soil 
RAOs.   

Short-term risks to 
address: Worker 
exposure during GW 
sampling; No impacts 
to environment or 
community. Three 
months to implement 
and achieve soil 
RAOs.  Zone 7 soil 
PRGs for I/C direct 
exposure or pollutant 
mobility would be 
met through 
engineering controls. 

Short-term risks to 
address: Worker 
exposure during cap 
installation and GW 
sampling; Transport of 
contaminated soil 
through community; 
Dust from excavation. 
One year to implement 
and achieve soil RAOs.  
Zone 2 soil PRGs for 
I/C direct exposure or 
pollutant mobility would 
be met through 
engineering controls 
and capping. 

Short-term risks to 
address: Worker 
exposure during cap 
installation and GW 
sampling; Transport of 
contaminated soil through 
community; Dust from 
excavation. One year to 
implement and achieve 
soil RAOs.  Would meet 
Zone 7 antimony and lead 
PRGs for I/C pollutant 
mobility at completion and 
Zone 7 PAHs and TPH 
PRGs for I/C direct 
exposure and Zone 7 
TPH PRG for I/C pollutant 
mobility within 3 to 5 
years.  Would not meet 
Zone 4 lead PRG for I/C 
direct exposure.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport 
of contaminated soil 
through community; 
Dust from excavation. 
One year to 
implement and 
achieve soil RAOs.  
Would meet Zone 7 
soil PRGs for I/C 
direct exposure and 
pollutant mobility at 
completion.  

Short-term risks to 
address: Worker 
exposure during 
excavation; Transport of 
contaminated soil through 
community; Dust from 
excavation. Eighteen 
months to implement and 
achieve soil RAOs.  
Would meet Zone 7 soil 
PRGs for residential 
direct exposure and 
pollutant mobility at 
completion. 
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Evaluation 
Criterion 

Alternative  
S-7.1  

No Action 

Alternative S-7.2 
LUCs (Engineering 

and Institutional 
Controls) and 

Monitoring 

Alternative S-7.3 
Capping to Allow I/C 
Site Use and Prevent 

Leaching, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-7.4 
In-Situ Treatment 

(Stabilization/ 
Solidification) to Allow 
I/C Site Use and Meet 

I/C PMCs, LUCs 
(Engineering and 

Institutional Controls), 
and Monitoring 

Alternative S-7.5 
Excavation to Meet 
I/C DEC and PMCs, 
Off-Site Disposal 

(Stabilization/ 
Solidification and 
Landfilling), LUCs 
(Engineering and 

Institutional 
Controls), and 

Monitoring 

Alternative S-7.6 
Excavation to Meet 

Residential DECs and 
PMCs, On-Site 

Dewatering, and Off-
Site Disposal 
(Stabilization/ 

Solidification, LTTD and 
Landfilling) 

Implementability Needs only 5-
year reviews. 

Issues include: 
Maintaining paved 
areas and MWs; No 
base construction 
permit needed; LUC 
RD can be readily 
developed and 
implemented; 
Inspections and 
reviews readily 
performed; Property 
transfer (if needed) 
could be readily 
accomplished; 
Resources are 
readily available. 

Issues include:   
Construction may 
interfere with base 
activities; Underground 
utilities may interfere 
with construction; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Issues include:   
Treatment may interfere 
with base activities; 
Underground utilities may 
interfere with treatment;  
Treatability tests needed; 
Maintaining paved areas 
and MWs; Base 
construction permit 
needed; LUC RD can be 
readily developed and 
implemented; Inspections 
and reviews readily 
performed; Property 
transfer (if needed) could 
be readily accomplished; 
Resources are readily 
available. 

Issues include:   
Excavation may 
interfere with base 
activities; 
Underground utilities 
may interfere with 
excavation; 
Maintaining paved 
areas and MWs; Base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and 
reviews readily 
performed; Property 
transfer (if needed) 
could be readily 
accomplished; 
Resources are readily 
available. 

Issues include:   Shoring 
required to protect 
buildings; Dewatering 
system required; water 
treatment and disposal 
system required; Base 
construction permit 
needed; Resources are 
readily available. 

Costs: 
Capital 
O&M NPW 
(Years) 
NPW (Years) 

 
$0 

$55,000 (30) 
$55,00 (30) 

$79,000
$648,000 (30)
$727,000 (30) 

$2,745,000
$648,000 (30)

$3,393,000 (30) 

$2,388,000
$660,000 (30)

$3,048,000 (30) 

$4,488,000
$648,000 (30)

$5,136,000 (30) 

 
$22,979,000 

$0 
$22,979,000 (1) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  O&M Operation and maintenance 
cy  Cubic yards        PAHs Polycyclic aromatic hydrocarbons 
DECs  Direct Exposure Criteria (Connecticut)    PMCs Pollutant Mobility Criteria (Connecticut) 
I/C  Industrial/commercial      PRGs Preliminary Remedial Goals 
LTTD  Low-temperature thermal desorption    RAOs Remedial Action Objectives 
LUCs  Land use controls      TBCs To be considered (criteria) 
NPW  Net present worth      TPH Total petroleum hydrocarbons 
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Evaluation 
Criterion 

Alternative GW-1.1 
No Action 

Alternative GW-1.2 
Natural Attenuation, 
LUCs (Institutional 

Controls), and 
Monitoring 

Alternative GW-1.3 
In-Situ Treatment 

(Enhanced 
Bioremediation and 

Chemical Precipitation 
and Oxidation), LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-1.4 
Extraction, Discharge 

and Disposal to Off-Site 
POTW, LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-1.5 
Extraction, On-Site 

Treatment (Filtration, 
Oxidative Filtration, and 

Liquid-Phase GAC 
Adsorption), Discharge 
to Thames River, LUCs 
(Institutional Controls), 

and Monitoring 
Overall Protection of 
Human Health and 
Environment 

Not protective. Not protective. More protective than 
Alternative GW-1.2. 

Approximately as 
protective as Alternative 
GW-1.3. 

Approximately as 
protective as Alternative 
GW-1.3. 

Compliance with ARARs and TBCs     

Chemical-Specific Would not comply. Would comply. Would comply. Would comply. Would comply. 

Location-Specific No location-specific 
ARARs. 

Would comply. Would comply. Would comply. Would comply. 

Action-Specific Not applicable. Would comply. Would comply. Would comply. Would comply. 

Long-Term 
Effectiveness and 
Permanence 

Not effective. Not effective due of long 
time to reach PRGs. 

More effective than 
Alternative GW-1.2. 

Approximately as 
effective as Alternative 
GW-1.3. 

Approximately as 
effective as Alternative 
GW-1.3. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no 
treatment. 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
COCs by in-situ enhanced 
bioremediation and 
chemical precipitation and 
oxidation. Would remove 
5,300 pounds of TPH , 0.04 
pounds of arsenic, and 0.4 
pounds of copper.  Arsenic 
removal might not be fully 
permanent and irreversible. 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
COCs by extraction and 
on-site treatment.  Would 
remove 5,300 pounds of 
TPH, 0.04 pounds of 
arsenic, and 0.4 pounds 
of copper. 
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Evaluation 
Criterion 

Alternative GW-1.1 
No Action 

Alternative GW-1.2 
Natural Attenuation, 
LUCs (Institutional 

Controls), and 
Monitoring 

Alternative GW-1.3 
In-Situ Treatment 

(Enhanced 
Bioremediation and 

Chemical Precipitation 
and Oxidation), LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-1.4 
Extraction, Discharge 

and Disposal to Off-Site 
POTW, LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-1.5 
Extraction, On-Site 

Treatment (Filtration, 
Oxidative Filtration, and 

Liquid-Phase GAC 
Adsorption), Discharge 
to Thames River, LUCs 
(Institutional Controls), 

and Monitoring 
Short-Term 
Effectiveness 

No short-term risks.  Short-term risks to 
address: Worker 
exposure during GW 
sampling; No impacts to 
environment or 
community. Three 
months to achieve 
groundwater RAO No. 
1.  Would meet PRGs 
through natural 
attenuation within 42 
years in Copper/TPH 
Plume and 219 years in 
Arsenic/Copper Plume. 

Short-term risks to address: 
Worker exposure during 
treatment system 
installation and operation 
and GW sampling; No 
impacts to environment or 
community. One year to 
achieve groundwater RAO 
No. 1.  Would meet PRGs 
within in Copper/TPH and 
Arsenic/Copper Plumes 
within 1 year.  

Short-term risks to 
address: Worker 
exposure during 
extraction system 
installation, treatment, 
and operation and GW 
sampling; discharge of 
contaminated water to the 
sanitary sewer and 
POTW. One year to 
achieve groundwater 
RAO No. 1.  Would meet 
PRGs within 27 years in 
Copper/TPH Plume and 
26 years in 
Arsenic/Copper Plume.  

Short-term risks to 
address: Worker 
exposure during 
treatment system 
installation and operation 
and GW sampling; 
Transport of treatment 
residuals through 
community. Eighteen 
months to achieve 
groundwater RAO No. 1.  
Would meet PRGs within 
27 years in Copper/TPH 
Plume and 26 years in 
Arsenic/ Copper Plume. 
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Evaluation 
Criterion 

Alternative GW-1.1 
No Action 

Alternative GW-1.2 
Natural Attenuation, 
LUCs (Institutional 

Controls), and 
Monitoring 

Alternative GW-1.3 
In-Situ Treatment 

(Enhanced 
Bioremediation and 

Chemical Precipitation 
and Oxidation), LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-1.4 
Extraction, Discharge 

and Disposal to Off-Site 
POTW, LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-1.5 
Extraction, On-Site 

Treatment (Filtration, 
Oxidative Filtration, and 

Liquid-Phase GAC 
Adsorption), Discharge 
to Thames River, LUCs 
(Institutional Controls), 

and Monitoring 
Implementability Needs only 5-year 

reviews. 
Implementability issues 
include:  No base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Implementability issues 
include:  Treatment may 
interfere with base 
activities; Underground 
utilities may interfere with 
treatment; Treatability tests 
needed; Base construction 
permit needed; LUC RD 
can be readily developed 
and implemented; 
Inspections and reviews 
readily performed; Property 
transfer (if needed) could 
be readily accomplished; 
Resources are readily 
available. 

Implementability issues 
include:  Treatment may 
interfere with base 
activities; Base 
construction permit 
needed; LUC RD can be 
readily developed and 
implemented; Inspections 
and reviews readily 
performed; Property 
transfer (if needed) could 
be readily accomplished; 
Discharge to POTW must 
be negotiated; Resources 
are readily available. 

Implementability issues 
include:  Treatment may 
interfere with base 
activities; Treatability 
tests needed; Base 
construction permit 
needed; LUC RD can be 
readily developed and 
implemented; Treatment 
plant operator required; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be readily 
accomplished; Resources 
are readily available. 

Costs      

Capital 
O&M NPW (Years) 
NPW (Years) 

$0
$55,000
$55,000 

$38,000
$338,000 (30)
$376,000 (30) 

$482,000 
$619,000 (5) 

$1,101,000 (5) 

$329,000
$3,561,000 (30)
$3,890,000 (30) 

$942,000
$2,011,000 (30)
$2,953,000 (30) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  PRGs Preliminary Remedial Goals 
LUCs  Land use controls       RAOs Remedial Action Objectives 
NPW  Net present worth       TBCs To be considered (criteria) 
O&M  Operation and maintenance      TPH Total petroleum hydrocarbons  
POTW  Publically owned treatment works       
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Evaluation 
Criterion 

Alternative GW-4.1 
No Action 

Alternative GW-4.2 
Natural Attenuation, 
LUCs (Institutional 

Controls), and 
Monitoring 

Alternative GW-4.3 
In-Situ Treatment 

(Enhanced 
Bioremediation and 

Chemical Precipitation 
and Oxidation), LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-4.4 
Extraction, Discharge 

and Disposal to Off-Site 
POTW, LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-4.5 
Extraction, On-Site 

Treatment (Filtration, 
Oxidative Filtration, 

Chemical Precipitation, 
and Liquid-Phase GAC 
Adsorption), Discharge 
to Thames River, LUCs 
(Institutional Controls), 

and Monitoring 
Overall Protection of 
Human Health and 
Environment 

Not protective. Not protective. More protective than 
Alternative GW-4.2. 

Approximately as 
protective as Alternative 
GW-4.3. 

Approximately as 
protective as Alternative 
GW-4.3. 

Compliance with ARARs and TBCs     

Chemical-Specific Would not comply. Would comply. Would comply. Would comply. Would comply. 

Location-Specific No location-specific 
ARARs. 

Would comply. Would comply. Would comply. Would comply. 

Action-Specific Not applicable. Would comply. Would comply. Would comply. Would comply. 

Long-Term 
Effectiveness and 
Permanence 

Not effective. Not effective due of long 
time to reach PRGs. 

More effective than 
Alternative GW-4.2. 

Approximately as 
effective as Alternative 
GW-4.3. 

Approximately as 
effective as Alternative 
GW-4.3. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no 
treatment. 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
COCs by in-situ enhanced 
bioremediation and 
chemical precipitation and 
oxidation. Would remove 
1,030 pounds of TPH , 0.08 
pound of arsenic, and 4.06 
pounds of lead.  Arsenic 
removal might not be fully 
permanent and irreversible. 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
COCs by extraction and 
on-site treatment.  Would 
remove 1,030 pounds of 
TPH, 0.08 pounds of 
arsenic, and 4.06 pounds 
of lead. 
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Evaluation 
Criterion 

Alternative GW-4.1 
No Action 

Alternative GW-4.2 
Natural Attenuation, 
LUCs (Institutional 

Controls), and 
Monitoring 

Alternative GW-4.3 
In-Situ Treatment 

(Enhanced 
Bioremediation and 

Chemical Precipitation 
and Oxidation), LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-4.4 
Extraction, Discharge 

and Disposal to Off-Site 
POTW, LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-4.5 
Extraction, On-Site 

Treatment (Filtration, 
Oxidative Filtration, 

Chemical Precipitation, 
and Liquid-Phase GAC 
Adsorption), Discharge 
to Thames River, LUCs 
(Institutional Controls), 

and Monitoring 
Short-Term 
Effectiveness 

No short-term risks.  
Would not achieve 
groundwater RAOs  

Short-term risks to 
address: Worker 
exposure during GW 
sampling; No impacts to 
environment or 
community. Three 
months to implement 
and achieve 
groundwater RAO No. 
1.  Would meet PRGs 
through natural 
attenuation within 22 
years in Arsenic/TPH 
Plume and 548 years in 
Lead Plume. 

Short-term risks to address: 
Worker exposure during 
treatment system 
installation and operation 
and GW sampling; No 
impacts to environment or 
community. One year to 
implement and achieve 
groundwater RAO No. 1.  
Would meet PRGs in 
Arsenic/TPH and Lead 
Plumes within 1 year.  

Short-term risks to 
address: Worker 
exposure during 
extraction system 
installation, treatment, 
and operation and GW 
sampling; discharge of 
contaminated water to the 
sanitary sewer and 
POTW. One year to 
implement and achieve 
groundwater RAO No. 1.  
Would meet PRGs within 
11 years in Arsenic/TPH 
Plume and 27 years in 
Lead Plume.  

Short-term risks to 
address: Worker 
exposure during 
treatment system 
installation and operation 
and GW sampling; 
Transport of treatment 
residuals through 
community. Eighteen 
months to implement and 
achieve groundwater 
RAO No. 1.  Would meet 
PRGs within 11 years in 
Arsenic/TPH Plume and 
27 years in Lead Plume. 
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Evaluation 
Criterion 

Alternative GW-4.1 
No Action 

Alternative GW-4.2 
Natural Attenuation, 
LUCs (Institutional 

Controls), and 
Monitoring 

Alternative GW-4.3 
In-Situ Treatment 

(Enhanced 
Bioremediation and 

Chemical Precipitation 
and Oxidation), LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-4.4 
Extraction, Discharge 

and Disposal to Off-Site 
POTW, LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-4.5 
Extraction, On-Site 

Treatment (Filtration, 
Oxidative Filtration, 

Chemical Precipitation, 
and Liquid-Phase GAC 
Adsorption), Discharge 
to Thames River, LUCs 
(Institutional Controls), 

and Monitoring 
Implementability Needs only 5-year 

reviews. 
Implementability issues 
include:  No base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Implementability issues 
include:  Treatment may 
interfere with base 
activities; Underground 
utilities may interfere with 
treatment; Treatability tests 
needed; Base construction 
permit needed; LUC RD 
can be readily developed 
and implemented; 
Inspections and reviews 
readily performed; Property 
transfer (if needed) could 
be readily accomplished; 
Resources are readily 
available. 

Implementability issues 
include:  Treatment may 
interfere with base 
activities; Base 
construction permit 
needed; LUC RD can be 
readily developed and 
implemented; Inspections 
and reviews readily 
performed; Property 
transfer (if needed) could 
be readily accomplished; 
Discharge to POTW must 
be negotiated; Resources 
are readily available. 

Implementability issues 
include:  Treatment may 
interfere with base 
activities; Treatability 
tests needed; Base 
construction permit 
needed; LUC RD can be 
readily developed and 
implemented; Treatment 
plant operator required; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be readily 
accomplished; Resources 
are readily available. 

Costs      

Capital 
O&M NPW (Years) 
NPW (Years) 

$0
$55,000
$55,000 

$33,000
$338,000 (30)
$371,000 (30) 

$548,000 
$445,000 (5) 
$993,000 (5) 

$518,000
$7,777,000 (30)
$8,295,000 (30) 

$1,535,000
$2,641,000 (30)
$4,176,000 (30) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  PRGs Preliminary Remedial Goals 
LUCs  Land use controls       RAOs Remedial Action Objectives 
NPW  Net present worth       TBCs To be considered (criteria) 
O&M  Operation and maintenance      TPH Total petroleum hydrocarbons  
POTW  Publically owned treatment works       
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Evaluation 
Criterion 

Alternative GW-7.1 
No Action 

Alternative GW-7.2 
Natural Attenuation, 
LUCs (Institutional 

Controls), and 
Monitoring 

Alternative GW-7.3 
In-Situ Treatment 

(Chemical Precipitation 
and Oxidation), LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-7.4 
Extraction, Discharge 

and Disposal to Off-Site 
POTW, LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-7.5 
Extraction, On-Site 

Treatment (Filtration 
and Oxidative 

Filtration), Discharge to 
Thames River, LUCs 

(Institutional Controls), 
and Monitoring 

Overall Protection of 
Human Health and 
Environment 

Not protective. Protective. More protective than 
Alternative GW-7.2. 

Approximately as 
protective as Alternative 
GW-7.3. 

Approximately as 
protective as Alternative 
GW-7.3. 

Compliance with ARARs and TBCs     

Chemical-Specific Would not comply. Would comply. Would comply. Would comply. Would comply. 

Location-Specific No location-specific 
ARARs. 

Would comply. Would comply. Would comply. Would comply. 

Action-Specific Not applicable. Would comply. Would comply. Would comply. Would comply. 

Long-Term 
Effectiveness and 
Permanence 

Not effective. Considered effective 
although a long time is 
needed to reach PRGs. 

More effective than 
Alternative GW-7.2. 

Approximately as 
effective as Alternative 
GW-7.3. 

Approximately as 
effective as Alternative 
GW-7.3. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no 
treatment. 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
COCs by in-situ chemical 
precipitation and oxidation. 
Would remove 0.04 pound 
of arsenic.  Removal might 
not be fully permanent and 
irreversible. 

There is no treatment. Would reduce toxicity, 
mobility, and volume of 
COCs by extraction and 
on-site treatment.  Would 
remove 0.04 pound of 
arsenic. 
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Evaluation 
Criterion 

Alternative GW-7.1 
No Action 

Alternative GW-7.2 
Natural Attenuation, 
LUCs (Institutional 

Controls), and 
Monitoring 

Alternative GW-7.3 
In-Situ Treatment 

(Chemical Precipitation 
and Oxidation), LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-7.4 
Extraction, Discharge 

and Disposal to Off-Site 
POTW, LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-7.5 
Extraction, On-Site 

Treatment (Filtration 
and Oxidative 

Filtration), Discharge to 
Thames River, LUCs 

(Institutional Controls), 
and Monitoring 

Short-Term 
Effectiveness 

No short-term risks.  
Would not achieve 
groundwater RAOs  

Short-term risks to 
address: Worker 
exposure during GW 
sampling; No impacts to 
environment or 
community. Three 
months to implement 
and achieve 
groundwater RAO No. 
1.  Would meet 
groundwater arsenic 
PRG through natural 
attenuation within 34 
years. 

Short-term risks to address: 
Worker exposure during 
treatment system 
installation and operation 
and GW sampling; No 
impacts to environment or 
community. One year to 
implement and achieve 
groundwater RAO No. 1.  
Would meet groundwater 
arsenic PRG within 1 year.  

Short-term risks to 
address: Worker 
exposure during 
extraction system 
installation, treatment, 
and operation and GW 
sampling; discharge of 
contaminated water to the 
sanitary sewer and 
POTW. One year to 
implement and achieve 
groundwater RAO No. 1.  
Would meet groundwater 
arsenic PRG within 18 
years.  

Short-term risks to 
address: Worker 
exposure during 
treatment system 
installation and operation 
and GW sampling; 
Transport of treatment 
residuals through 
community. Eighteen 
months to implement and 
achieve groundwater 
RAO No. 1.  Would meet 
groundwater arsenic PRG 
within 18 years. 
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Evaluation 
Criterion 

Alternative GW-7.1 
No Action 

Alternative GW-7.2 
Natural Attenuation, 
LUCs (Institutional 

Controls), and 
Monitoring 

Alternative GW-7.3 
In-Situ Treatment 

(Chemical Precipitation 
and Oxidation), LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-7.4 
Extraction, Discharge 

and Disposal to Off-Site 
POTW, LUCs 

(Institutional Controls), 
and Monitoring 

Alternative GW-7.5 
Extraction, On-Site 

Treatment (Filtration 
and Oxidative 

Filtration), Discharge to 
Thames River, LUCs 

(Institutional Controls), 
and Monitoring 

Implementability Needs only 5-year 
reviews. 

Implementability issues 
include:  No base 
construction permit 
needed; LUC RD can 
be readily developed 
and implemented; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be 
readily accomplished; 
Resources are readily 
available. 

Implementability issues 
include:  Treatment may 
interfere with base 
activities; Underground 
utilities may interfere with 
treatment; Treatability tests 
needed; Base construction 
permit needed; LUC RD 
can be readily developed 
and implemented; 
Inspections and reviews 
readily performed; Property 
transfer (if needed) could 
be readily accomplished; 
Resources are readily 
available. 

Implementability issues 
include:  Treatment may 
interfere with base 
activities; Base 
construction permit 
needed; LUC RD can be 
readily developed and 
implemented; Inspections 
and reviews readily 
performed; Property 
transfer (if needed) could 
be readily accomplished; 
Discharge to POTW must 
be negotiated; Resources 
are readily available. 

Implementability issues 
include:  Treatment may 
interfere with base 
activities; Treatability 
tests needed; Base 
construction permit 
needed; LUC RD can be 
readily developed and 
implemented; Treatment 
plant operator required; 
Inspections and reviews 
readily performed; 
Property transfer (if 
needed) could be readily 
accomplished; Resources 
are readily available. 

Costs      

Capital 
O&M NPW (Years) 
NPW (Years) 

$0
$55,000
$55,000 

$24,000
$318,000 (30)
$342,000 (30) 

$282,000 
$149,000 (5) 
$431,000 (5) 

$265,000
$1,938,000 (30)
$2,203,000 (30) 

$499,000
$929,000 (30)

$1,428,000 (30) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements  PRGs Preliminary Remedial Goals 
LUCs  Land use controls       RAOs Remedial Action Objectives 
NPW  Net present worth       TBCs To be considered (criteria) 
O&M  Operation and maintenance      TPH Total petroleum hydrocarbons  
POTW  Publically owned treatment works       
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Evaluation Criterion Alternative SD-1 
No Action 

Alternative SD-3
 Capping with Pre-Dredging to 

Meet RAOs, Dewatering, On-Site 
Treatment and Discharge of 
Dewatering Fluid, Off-Site 

Disposal of Dewatered 
Sediment, LUCs  (Institutional 

Controls), and Monitoring 

Alternative SD-4
Capping with Pre-Dredging 
to Meet RAOs, Dewatering, 

Off-Site Disposal of 
Dewatered Sediment and 
Dewatering Fluid, LUCs 

(Institutional Controls), and 
Monitoring 

Alternative SD-6 
Dredging to Meet PRGs, 

Dewatering, On-Site 
Treatment and Discharge 
of Dewatering Fluid, and 

Off-Site Disposal of 
Dewatered Sediment 

Alternative SD-7 
Dredging to Meet PRGs, 
Dewatering, and Off-Site 
Disposal of Dewatered 

Sediment and Dewatering 
Fluid 

Overall Protection of 
Human Health and 
Environment 

Not protective. Protective. As protective as Alternative 
SD-3. 

More protective than 
Alternatives SD-3 and SD-4. 

As protective as Alternative 
SD-6. 

Compliance with ARARs and TBCs     
Chemical-Specific Would not comply. Would comply. Would comply. Would comply Would comply 
Location-Specific Would not comply Would comply. Would comply. Would comply Would comply 
Action-Specific No location-specific 

ARARs. 
Would comply. Would comply. Would comply Would comply 

Long-Term Effectiveness 
and Permanence 

Not effective. Effective. Slightly less effective than 
Alternative SD-3 

More effective than 
Alternative SD-7. Most 
effective 

More effective than 
Alternatives SD-3 and SD-
4. 

Reduction of Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is no 
treatment. 

Would treat on-site 246,000 
gallons of dewatering fluid and 
discharge to the Thames River. 

There is no treatment. Would also treat on-site 
471,000 gallons of 
dewatering fluid and 
discharge them to the 
Thames River. 

There is no treatment. 

Short-Term Effectiveness No short-term risks.  
Would not achieve 
sediment RAOs or 
meet sediment 
PRGs. 

 Short-term risks to address: 
Worker exposure during dredging, 
capping, monitoring, dewatering, 
and treatment; Transport of 
contaminated sediment through 
community; Solids in surface water 
from dredging; Effect of dredging 
and cap on benthic organisms. 
Four months to implement and 
achieve sediment RAOs and meet 
sediment PRGs.  

Short-term risks to address: 
Worker exposure during 
dredging, capping, monitoring, 
and dewatering; Transport of 
contaminated sediment and 
dewatering fluid through 
community; Solids in surface 
water from dredging; Effect of 
dredging and cap on benthic 
organisms. Four months to 
implement and achieve 
sediment RAOs and meet 
sediment PRGs. 

Short-term risks to address: 
Worker exposure during 
dredging, monitoring, 
dewatering, and treatment; 
Transport of contaminated 
sediment through community; 
Solids in surface water from 
dredging; Effect of dredging 
on benthic organisms. Risks 
would be properly mitigated.  
Six months to implement and 
achieve sediment RAOs and 
meet sediment PRGs. 

Short-term risks to address: 
Worker exposure during 
dredging, monitoring, and 
dewatering; Transport of 
contaminated sediment and 
dewatering fluid through 
community; Solids in 
surface water from 
dredging; Effect of dredging 
on benthic organisms. Six 
months to implement and 
achieve sediment RAOs 
and meet sediment PRGs. 

Implementability Needs only 5-year 
reviews. 

Issues include: Dredging depth 
control; Cap placement control; 
Base construction permit needed; 
LUC RD can be readily developed 
and implemented; Resources are 
readily available. 

Issues include: Dredging depth 
control; Cap placement control; 
Base construction permit 
needed; LUC RD can be 
readily developed and 
implemented; Resources are 
readily available. 

Issues include: Dredging 
depth control; Base 
construction permit needed; 
LUC RD can be readily 
developed and implemented; 
Resources are readily 
available. 

Issues include: Dredging 
depth control; Base 
construction permit needed; 
LUC RD can be readily 
developed and 
implemented; Resources 
are readily available. 

Costs: 
Capital 
O&M NPW (Years) 
NPW (Years) 

 
$0 

$55,000 
$55,000 

$5,716,000
$398,000 (30)

$6,114,000 (30) 

$5,289,000
$396,000 (30)

$5,685,000 (30) 

$8,165,000
$0

$8,165,000 (1) 

 
$7,359,000 

$0 
$7,359,000 (1) 
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NOTES: 
 
ARARs  Applicable or Relevant and Appropriate Requirements   O&M Operation and maintenance   
COCs  Chemicals of concern       PRGs Preliminary Remedial Goals   
cy  Cubic yard       RAOs Remedial Action Objectives  
LUCs  Land use controls      TBCs To be considered (criteria) 
NPW  Net present worth 
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Evaluation 
Criterion 

Alternative LN-1 
Skimming, Off Site Disposal, 

LUCs, and Monitoring 

Alternative LN-2 
In-Situ Treatment, LUCs, and 

Monitoring 

Overall Protection 
of Human Health 
and Environment 

Protective. Most protective. 

Long-Term 
Effectiveness and 
Permanence 

Effective. Most effective. 

Reduction of 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 

There is not treatment.   Would reduce toxicity, mobility, 
and volume of LNAPL and soil-
bound TPH with in-situ 
enhanced bioremediation.  
Total of 3,900 gallons of 
LNAPL and 91,700 pounds of 
soil-bound TPH removed. 

Short-Term 
Effectiveness 

Short-term risks to address: 
Worker exposure during 
installation and skimming; 
Transport of recovered oil 
through community. Six 
months to achieve LNAPL 
Remedial Goal Nos. 1 and 3.   
Would remove LNAPL and 
achieve LNAPL Remedial Goal 
No. 2 within an estimated 10 to 
11 years.   

Short-term risks to address: 
Construction may interfere with 
base activities; Underground 
utilities may interfere with 
construction; LUC RD can be 
readily developed and 
implemented; Inspections and 
reviews readily performed; 
Property transfer (if needed) 
could be readily accomplished; 
Resources are readily 
available. Six months to 
achieve LNAPL Remedial Goal 
Nos. 1 and 3.  Would remove 
LNAPL and achieve LNAPL 
Remedial Goal No. 2 within 8 
to 10 years. 

Implementability Issues include: Construction 
may interfere with base 
activities; Underground utilities 
may interfere with construction; 
LUC RD can be readily 
developed and implemented; 
Inspections and reviews readily 
performed; Property transfer (if 
needed) could be readily 
accomplished; Resources are 
readily available. 

Issues include: Construction 
may interfere with base 
activities; Underground utilities 
may interfere with construction; 
Treatability tests needed; LUC 
RD can be readily developed 
and implemented; Inspections 
and reviews readily performed; 
Property transfer (if needed) 
could be readily accomplished; 
Resources are readily 
available. 
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Evaluation 
Criterion 

Alternative LN-1 
Skimming, Off Site Disposal, 

LUCs, and Monitoring 

Alternative LN-2 
In-Situ Treatment, LUCs, and 

Monitoring 

Costs: 
Capital 
O&M NPW (Years) 
NPW (Years) 

$337,000
$1,543,000 (30)
$1,880,000 (30) 

 
$713,000 

$1,565,000 (10) 
$2,278,000 (10) 

 
NOTES: 
 
          
LNAPL Light non-aqueous phase liquid     
LUCs Land use controls      
NPW Net present worth 
O&M Operation and maintenance 
TPH Total petroleum hydrocarbons 
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1.0  INTRODUCTION 

Tetra Tech NUS, Inc. (Tetra Tech) prepared this Feasibility Study (FS) for the United States Department 

of the Navy (Navy), Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic, under 

Comprehensive Long-Term Environmental Action (CLEAN) Contract Number N62467-04-D-0055, 

Contract Task Order (CTO) 424 and CLEAN Contract Number N62470-08-D-1001, CTOs WE24 and 

WE57.  This FS for the Lower Subase at Naval Submarine Base – New London (NSB-NLON) was 

conducted in accordance with the Navy’s Installation Restoration Program (IRP), which supports the 

requirements of the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) of 1980, as amended by the Superfund Amendments and Reauthorization Act (SARA) of 

1986.  The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) [40 Code of 

Federal Regulations (CFR) Part 300] establishes the framework for the FS. 

 

1.1 PURPOSE, SCOPE, AND ORGANIZATION OF REPORT 

1.1.1 Purpose 

The purpose of the Remedial Investigation (RI)/FS process is to gather and evaluate information sufficient 

to select an appropriate remedy for a site based on an informed risk management decision-making 

process.  Within an FS report, the results of an RI are used to develop and evaluate potential remedial 

alternatives that permanently and significantly reduce risks to human health and the environment that 

have been identified at the site.  The alternatives should provide cost-effective methods to mitigate the 

identified risks, and the range of alternatives should be adequate so that consensus can be reached 

between the Navy and regulators regarding the selected response action. 

 

The Lower Subase RI (Tetra Tech, 1999) recommended that the IRP sites in the Lower Subase and the 

Thames River proceed to an FS.  The purpose of this FS is to develop and evaluate remedial alternatives 

for addressing impacted media (soil, groundwater, and sediment) in the IRP sites and the Thames River 

adjacent to the Lower Subase based on information obtained during previous and ongoing investigations.  

Remedial alternatives included in this report were developed and evaluated based on federal and state 

applicable or relevant and appropriate requirements (ARARs), To Be Considered (TBC) guidance, and 

the findings of the RI.   

 

Subsequent to the FS, the Navy will present the preferred remedial alternative(s) in a Proposed Plan.  

Following a 30-day public comment period, the Navy and United States Environmental Protection Agency 

(EPA) Region 1 will select the remedial alternative(s) for the Lower Subase and will seek the concurrence 
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of the Connecticut Department of Environmental Protection (CTDEP).  The final remedial alternative(s) for 

the Lower Subase will be presented in a Record of Decision (ROD). 

 

1.1.2 Scope 

This FS addresses IRP sites located in the Lower Subase at NSB-NLON in Groton, Connecticut (see 

Figure 1-1), which has been designated Operable Unit (OU) 4.  Under the IRP, the Navy designated 

seven separate zones for investigation at the Lower Subase.  The zones include a total of nine IRP sites 

and the Quay Wall Study Area.  The zones were delineated to encompass specific sites and potential 

sources to focus the preparation of reports.  The Navy and regulators, in partnership, previously identified 

potential sites and source areas at NSB-NLON that were included in the RI.  Portions of the base’s 

underground utilities were also included in each of the zones.  The impacts of each zone’s sites and 

source areas on the adjacent Thames River were also evaluated during the RI.  The following zones/sites 

were included in the RI: 

 

• Zone 1 – Site 10 (Fuel Storage Tanks and Tank 54-H), Site 11 (Power Plant Oil Tanks), and 

Building 89 Underground Storage Tank (UST). 

 

• Zone 2 – Fuel oil distribution lines. 

 

• Zone 3 – Site 17 (Hazardous Materials/Solvent Storage Area, Building 31). 

 

• Zone 4 – Site 13 (Building 79 Waste Oil Pit), Site 19 (Solvent Storage Area, former Building 316), and 

the Quay Wall Study Area. 

 

• Zone 5 – Site 22 (Pier 33). 

 

• Zone 6 – Site 24 (Central Paint Accumulation Area, Building 174). 

 

• Zone 7 – Site 21 (Berth 16 and Transformers at Building 157 Vault 31) and Site 25 (Classified 

Materials Incinerator).  

 

• Thames River adjacent to Lower Subase. 

 

The locations of these zones/sites are shown on Figure 1-2.  The alternatives developed in this FS 

address the identified risks to human and ecological receptors from impacted environmental media (soil 
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and groundwater) in Zones 1 through 7 of the Lower Subase and sediment in the adjacent Thames River.  

Medium-specific remedial alternatives were developed for each zone. 

 

1.1.3 Organization 

This report is organized into five sections.  Section 1.0 provides an introduction and a summary of site 

information collected during the RI.  Section 2.0 presents remedial action objectives (RAOs), general 

response actions (GRAs), and estimates of contaminated media volumes.  Remediation technologies and 

process options are screened in Section 3.0.  Zone- and medium-specific remedial alternatives are 

assembled and described in Section 4.0, and a comparative analysis of the remedial alternatives is 

provided in Section 5.0.  Supporting information is provided in Appendices A through E of this report.   

 

1.2 SITE BACKGROUND 

1.2.1 NSB-NLON 

1.2.1.1 Location 

NSB-NLON is located in southeastern Connecticut in the Towns of Ledyard and Groton (Figure 1-1) and 

is situated on the eastern bank of the Thames River, approximately 6 miles north of Long Island Sound.  

It is bordered to the east by Connecticut Route 12, to the south by Crystal Lake Road, and to the west by 

the Thames River.  The northern border of the site is a low ridge that trends approximately east-southeast 

from the Thames River to Baldwin Hill. 

 

For the purpose of this FS, the Lower Subase study area includes approximately 33 acres of land along 

the Thames River that extends from just south of Pier 2 to just north of Pier 33 (Figure 1-2).  Building 175, 

located just north of Pier 33, is included within the Lower Subase study area.  Figure 1-2 also depicts the 

locations of other IRP sites at NSB-NLON.  The Lower Subase of NSB-NLON is bordered on the west by 

the Thames River and on the east by the Providence and Worcester Railroad.  A quay (retaining) wall 

runs along the Thames River for the entire length of the Lower Subase.  The Lower Subase contains 

piers and berths for submarine docking; facilities for submarine maintenance, repair, and overhaul; and 

administrative buildings.   

 

The NSB-NLON facility is highly developed along the Thames River in the vicinity of the Lower Subase.  

There are 15 piers for submarine and boat docking at NSB-NLON.  The ground elevation along these 

piers and at the facility boundary is less than 10 feet above mean sea level (msl).  The 100-year flood 

level for NSB-NLON is 11.2 feet above msl.  This elevation is higher than most of the western portion of 

NSB-NLON; therefore, the Lower Subase is susceptible to flooding. 
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Adjacent to the northern boundary of NSB-NLON, the land is relatively undeveloped, with scattered 

residences.  Further north, the land is residential, commercial, recreational, and open space.  To the 

immediate south of NSB-NLON along the Thames River, the land is primarily residential with open 

spaces.  Along the Thames River, tributary streams and wetlands are prevalent.   

 

Significant drainage features at NSB-NLON include several streams (perennial and intermittent), ponds, 

Rock Lake, North Lake, and a large wetland (Area A Wetland).  The majority of these surface water 

features are located in the north-central section of NSB-NLON, and drain to the Thames River through 

discharge points located at the Defense Reutilization and Marketing Office (DRMO), Lower Subase north 

of Pier 33, and Goss Cove Landfill (Figure 1-2). 

 

1.2.1.2 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.  In 1868, the Navy officially designated the property a Navy Yard that was used to 

moor small craft and obsolete warships and that served as a coaling station for the Atlantic fleet.  The 

Navy designated the site a submarine base in 1916.  During World War I, facilities at the base were 

extensively expanded; six piers and 81 buildings were added.  In 1917, a submarine school was 

established, and in 1918, the Submarine Medical Center was founded. 

 

The facility underwent another period of growth during World War II.  Between 1935 and 1945, the Navy 

added more than 180 buildings and acquired land adjacent to NSB-NLON, expanding the facility from 

112 acres to 497 acres.  The growth of NSB-NLON continued after World War II, and in 1946, the Medical 

Research Laboratory was established.  In 1968, the status of the submarine school was changed from an 

Activity to a Command, and the submarine school became the largest tenant activity on the base.  The 

Naval Submarine Support Facility was established in 1974, and the Naval Undersea Medical Institute was 

established the following year. 

 

Currently, NSB-NLON consists of more than 300 buildings on 687 acres of land and provides base 

command for Naval submarine activities in the Atlantic Ocean.  NSB-NLON also provides housing for 

Navy personnel and their families and supports submarine training facilities, military offices, medical 

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

 

Because of the identification of historical uncontrolled hazardous waste sites within the base, NSB-NLON 

was placed on the National Priorities List (NPL) on August 30, 1990, by EPA pursuant to CERCLA/SARA.  

The NPL is a list of uncontrolled or abandoned hazardous waste sites identified by EPA as requiring 

priority remedial actions. 
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In January 1995, the Navy, EPA, and State of Connecticut signed the Federal Facility Agreement (FFA) 

for NSB-NLON, which ensures that environmental impacts associated with past and present activities at 

NSB-NLON are thoroughly investigated and that appropriate remedial action is pursued to protect human 

health and the environment.  The FFA also establishes a procedural framework and timetable for 

developing, implementing, and monitoring appropriate responses at NSB-NLON in accordance with 

CERCLA/SARA, the NCP, the Resource Conservation and Recovery Act (RCRA), Executive Order 

12580, and applicable state laws. 

 

1.2.1.3 Operations 

The Lower Subase is part of the 112-acre parcel making up the original Navy base and, as such, its use 

dates back to 1868.  Most of the construction of the Lower Subase from approximately Pier 15 south took 

place in the early 1900s, with a major expansion from 1935 to 1940.  In 1946, the waterfront north of Pier 

15 was developed extensively to accommodate berthing of the reserve fleet.  The area was dredged and 

filled, and bulkheads, piers, support buildings, and utilities were constructed. 

 

Battery overhaul was one of the largest operations at the Lower Subase prior to the advent of nuclear-

powered submarines.  Lead-acid battery maintenance and overhaul activities were conducted until the 

mid-1950s.  A classified materials incinerator was also operated in the Lower Subase until 1967.  It is 

possible that the resulting ash was disposed in portions of the Lower Subase.  Petroleum products were 

used by the Navy throughout the Lower Subase.  Releases of petroleum products to the environment 

may have occurred because of leaks from USTs and fuel distribution lines, vehicle and locomotive 

maintenance operations and associated waste disposal practices, and marine fueling activities.  Other 

ship and submarine maintenance activities (e.g., sandblasting and painting) were also conducted in the 

Lower Subase and adjacent Thames River. 

 

Over the past decade, maintenance dredging was undertaken by the Navy in the Thames River adjacent 

to the Lower Subase to maintain water depths required for the submarine fleet.  Dredging was conducted 

during 1995 and 1996 as part of the Pier 17 Replacement and Seawolf Class Submarine Homeporting 

projects.  Dredged material from this project was disposed at a designated open-water disposal site in 

Long Island Sound.  Dredging was also conducted in 2006 as part of the Pier 6 replacement project.  

Dredged material from this project was disposed in a Confined Aquatic Disposal (CAD) cell constructed in 

the Thames River just downstream of NSB-NLON.  Additional maintenance dredging in numerous other 

areas along the Lower Subase waterfront pier complex began in December 2009 and was completed in 

February 2010. 
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1.2.1.4 Geology 

NSB-NLON is situated in the Eastern Uplands region of Connecticut (Atlantic, 1992).  The area has 

irregular hills of exposed bedrock with poorly drained uneven valleys between them.  The bedrock is 

metamorphosed rock of sedimentary and igneous origin and is faulted and folded.  The major low-angle 

fault in the area is the Honey Hill Fault, which trends east to west and is located approximately 6 miles 

north of NSB-NLON.  The fault does not cross the facility boundary. 

 

The following five bedrock formations underlie NSB-NLON:  Alaskite Gneiss, Granitic Gneiss, Mamacoke 

Formation, Plainfield Formation, and Westerly Granite (USGS, 1967).  The Alaskite Gneiss and Granitic 

Gneiss are orange pink to light gray, medium-grained, granitic gneisses; the Mamacoke Formation is a 

light to dark gray, medium-grained, biotite-quartz-feldspar gneiss; the Plainfield Formation is a dark green 

hornblende-biotite-quartz-plagioclase gneiss; and the Westerly Granite consists of gray, fine to medium-

grained, equigranular granite. 

 

The Mamacoke Formation, Alaskite Gneiss, and Granite Gneiss are the only formations underlying the 

Lower Subase.  Only borings in Zones 5 and 7, completed during the Pier 33 and Berth 16 investigation 

(Atlantic, 1995a), were advanced to bedrock along the Lower Subase.  In these zones, bedrock was 

encountered between 5 and 21 feet below ground surface (bgs) at locations along the Thames River.  

The deepest boring in Zones 1 through 4 was 13MW7 with a total depth of 35 feet bgs.  Bedrock was not 

encountered in this boring. 

 

The surficial geology of NSB-NLON consists of unconsolidated glacial materials deposited during the 

Wisconsian Glaciation (USGS, 1960).  Two predominant glacial deposits exist at the facility, stratified drift 

and glacial till.  Stratified drift consists of deposits of sorted silt, sand, and gravel that were deposited by 

glacial meltwater streams.  Glacial till consists of a non-stratified, dense, heterogeneous mixture of clay, 

silt, sand, and rock fragments placed by glacial ice.  Stratified drift at NSB-NLON is mapped as terraces 

flanking the Thames River valley (USGS, 1960).  The 20- and 30-foot elevation terraces of stratified drift 

border the eastern edge of the Lower Subase.  A thin veneer of glacial till mantles most of the bedrock in 

the area.  Till is exposed only on bedrock highs and probably underlies outwash materials in valleys.  The 

till thickness varies considerably but averages less than 10 feet (USGS, 1960). 

 

Other surficial deposits are post-glacial river and floodplain deposits (alluvium), backfill material of 

reworked and quarried till and drift, and debris fill.  Quaternary alluvium, consisting of sand, silt, and 

gravel, is limited to the Area A Downstream Watercourses (USGS, 1960).  Fill material is mapped in the 

former location of Crystal Lake, in the southern half of the Lower Subase, at the DRMO along the Thames 

River, and in an area east of the Torpedo Shops.  Generally, fill material underlying the southern half of 

the Lower Subase thickens from 5 feet along its eastern edge to approximately 20 feet along the Thames 
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River.  Debris fill material is primarily sand and gravel with isolated areas of wood, fly ash, brick and 

concrete fragments, and metal fragments. 

 

A silty sand layer underlies the sand and gravel backfill and debris fill in the southern half of the Lower 

Subase (Zones 1 through 4 and Zone 7).  In Zones 1 and 2, a medium to coarse sand layer underlies the 

sand and gravel backfill and overlies the silty sand.  The silty sand layer contains shell and wood 

fragments and varying amounts of clay.  The sand and silty sand units are interpreted as natural deposits 

of stratified drift.  The bottom of the silty sand unit in Zones 1 through 4 and Zone 7 was not encountered 

in borings to a maximum depth of 34 feet. 

 

In Zones 5 and 6, sand and gravel backfill overlies sand of stratified drift deposits.  Most of the soil 

borings completed in the Lower Subase did not exceed 30 feet, and many were 20 feet in depth or less.  

Therefore, the bottom of the silt and sand layer was not encountered in all borings.  However, borings in 

Zone 5 extended to greater depths.  According to geologic information provided during investigations at 

Zone 5, the sand and silt layers are underlain by approximately 10 feet of gravel, which overlies bedrock 

(Atlantic, 1995a). 

 

In 1940, the Navy constructed a wooden platform and quay wall in the southern portion of the Lower 

Subase.  The wooden platform is believed to be in place shoreward of the current quay wall between 

Pier 2 and Pier 15.  The presence of the wooden platform has been confirmed by borings and 

excavations between Piers 2 and 6 and at Pier 10.  The wooden platform is 4 inches thick and supported 

by 10- to 12-inch-square wooden joists and 8-inch-diameter timber pilings.  A steel bulkhead along the 

Thames River was constructed in 1952 of steel sheet piling and supports.  Figure 1-3 depicts a typical 

cross-section of the wooden structure and steel bulkhead.  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 may periodically wash out to the Thames River.  Void spaces of 3 to 8 feet occur beneath 

the wooden platform and are separated by sand and gravel fill.  The void spaces are filled by the Navy by 

pouring sand 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. 

 

1.2.1.5 Hydrogeology 

The general direction of groundwater flow at NSB-NLON is from Baldwin Hill across the facility toward the 

Thames River, with the water table surface following the topography and bedrock surface locally.  High 

hydraulic potentials develop within the three bedrock highs in the northern, central, and southern areas of 

the base.  Precipitation infiltrates into the overburden and bedrock and flows radially from areas of high 
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elevation toward areas of low elevation.  Groundwater flows toward the two valleys and ultimately toward 

the Thames River, or directly from the western edges of the three hills toward the Thames River. 

 

Based on three comprehensive rounds of water level measurements completed in 1994 and 1995, 

saturated overburden materials were encountered within and along the valley margins at the base.  In 

areas of higher ground surface (and bedrock surface) elevation, overburden materials were typically not 

saturated. 

 

In most cases, groundwater elevations at NSB-NLON well clusters are similar in the bedrock and 

overburden which suggests that the bedrock and overburden are hydraulically connected and that 

groundwater flow directions are also similar.  However, at a few well clusters, the difference in 

groundwater elevations between the bedrock and overburden is several feet.  In these areas, the bedrock 

and overburden have a weak hydraulic connection, and local groundwater flow directions may vary. 

 

Limited water level data obtained in November 1995 from offsite wells showed that groundwater in areas 

east of NSB-NLON is at higher elevations than along the eastern boundary of NSB-NLON, indicating that 

groundwater at NSB-NLON does not migrate off site to the east.  To the north, offsite wells have relatively 

low water levels; however, they are located in a valley on the opposite side of a large ridge that separates 

the waste disposal areas at NSB-NLON from these wells.  The ridge acts as a local groundwater divide, 

preventing migration of groundwater from the northern waste disposal areas at NSB-NLON to these 

offsite wells. 

 

A drainage basin map of Connecticut in the Connecticut Geological and Natural History Survey (1974) 

shows that a major basin divide is present along the ridges of Baldwin Hill.  To the east of Baldwin Hill, 

surface and subsurface waters are part of the Southeast Coast Major Basin.  Water from this basin is not 

expected to travel toward the base.  To the west of Baldwin Hill, surface waters and groundwater are part 

of the Thames Major Basin and ultimately discharge into the Thames River. 

 

Hydraulic gradients in bedrock are greatest where the bedrock surface slope is steepest and decrease 

where the bedrock slope is less steep.   

 

The vertical component of groundwater flow is predominantly downward in upland areas of NSB-NLON.  

However, at the bases of the hills, the bedrock surface flattens and the overburden thickens.  In these 

areas, upward gradients may occur locally, resulting in shallow bedrock groundwater discharge into the 

overburden (stream valleys and wetland seeps).  Near the Thames River, upward gradients exist, as is 

typical for groundwater in major stream valleys.  Whether an upward or downward gradient develops 
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depends on factors such as bedrock surface elevation, thickness of the overburden, topographic features, 

permeability, distance to the river, and tidal stage. 

 

1.2.1.6 Groundwater Discharge and Tidal Influence 

The Thames River is a tidally-influenced river.  The tides of the Thames River influence the discharge of 

groundwater from NSB-NLON on a daily basis.  The following conclusions were reached in the Lower 

Subase RI regarding tidal influences on groundwater discharge from NSB-NLON:  (1) during low tide, the 

hydraulic gradient is toward the Thames River and results in the greatest discharge rate of groundwater 

to the river; (2) during high tide, the hydraulic gradient along the Thames River is reversed and flow 

occurs from the river to the Lower Subase, temporarily halting the discharge of groundwater from the 

base to the river; and (3) the reversal in hydraulic gradient resulting from tidal influences occurs only near 

the river, generally within 300 feet, and does not seem to significantly alter groundwater flow in other 

areas of NSB-NLON.  A study in February 1993 showed that tidal changes of approximately 2.22 feet 

occurred in the Thames River, creating reversals in groundwater flow directions within the Lower Subase 

every tidal cycle.  Water levels in the evaluated monitoring well fluctuated by 1.19 feet during the same 

time frame. 

 

During the Phase II RI, seasonal variations of the groundwater table across NSB-NLON were recorded 

during monthly groundwater level measurements.  The data showed that during periods of limited 

recharge (i.e., summer and early fall), hydraulic gradients along bedrock highs (where there is limited 

overburden thickness) decrease and groundwater discharge from these areas decreases; conversely, 

during periods of significant recharge (late fall and spring), hydraulic gradients and groundwater 

discharge in these areas increase.  The data also showed that hydraulic gradients in portions of NSB-

NLON where there is significant overburden (i.e., valleys and floodplain) remain relatively constant (with 

the exception of tidal-related variations) throughout the year as does groundwater discharge. 

 

1.2.1.7 Water Quality 

Groundwater 

CTDEP has classified groundwater beneath the Lower Subase as GB (CTDEP, 1996b), which indicates 

that the area has been used for long-term intense industrial or commercial development and that a public 

water supply service is available.  Such groundwater may not be suitable for human consumption without 

treatment due to waste discharges, spills, or leaks of chemicals or land use impacts.  Saltwater intrusion 

in the tidally influenced zone along the Lower Subase shoreline also limits the potential uses of 

groundwater. 
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Groundwater beneath the remaining portion of NSB-NLON is also classified as GB except for a small 

portion north of Perimeter Road, which is classified as GA.  The GA classification signifies that 

groundwater is presumed suitable for direct human consumption without the need for treatment. 

 

Surface Water 

CTDEP has classified the Thames River water quality as SC/SB, which designates the water for marine 

fish, shellfish, and wildlife habitat, certain aquaculture operations, recreational uses, and industrial and 

other legitimate use.  The classification indicates that the waters presently are not meeting water quality 

criteria or are not supporting one or more designated uses as a result of point or non-point sources of 

pollution (CTDEP, 2002b).  The Thames River Estuary segment that includes the Subase is listed by 

Connecticut as not fully supporting shellfishing and only partially supporting primary contact recreation 

because of pathogens.  Connecticut lists sources that may contribute to this impairment as marinas, 

waterfowl, urban runoff/storm sewers, industrial point source discharges, municipal point source 

discharges, and sanitary sewer overflows (collection system failures) 

 

1.2.1.8 Water Supply 

Well water users within the communities surrounding NSB-NLON include the Groton Water Department, 

Southeastern Connecticut Water Authority, Town of Ledyard, and a limited number of private residences 

adjacent to the facility.  Because of recent improvements, most residences adjacent to the facility are 

currently supplied with potable water from the Groton Water Department, which also supplies potable 

water to the base.  The primary source of the Groton water supply is reservoirs, supplemented with water 

wells.  The water supplies are located within the Poquonock River Watershed, east of NSB-NLON, and 

not within the NSB-NLON watershed. 

 

1.2.1.9 Background Concentrations 

Soil 

In April 1995, Atlantic Environmental Services completed a study to characterize naturally occurring 

background concentrations of inorganics in soil at NSB-NLON.  The Work Plan was developed and 

sampling locations were selected in cooperation with EPA and CTDEP.  Samples were collected at eight 

forested upland locations that exhibited no evidence of prior anthropogenic disturbance.  At each location, 

shallow (0- to 2-foot bgs) and deep (2- to 4-foot bgs) soil samples were analyzed for Toxicity 

Characteristic Leaching Procedure (TCLP) metals, Target Analyte List inorganics, and Target Compound 

List organics [volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs)/polycyclic 

aromatic hydrocarbons (PAHs), and pesticides/polychlorinated biphenyls (PCBs)].  Organic compounds 

and pesticides were analyzed to confirm that the sampled locations were representative of undisturbed 
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conditions, i.e., that no prior waste disposal had occurred at these locations.  Background concentrations 

of organic compounds are typically expected to be zero because of their anthropogenic origin; thus, 

elevated concentrations of these compounds would serve as an indication that a location was not 

representative of undisturbed conditions.  VOCs and SVOCs were not detected in any of the 16 soil 

samples.  The only VOCs detected were in blank samples and were typical laboratory contaminants, 

e.g., acetone and methylene chloride.  Although low concentrations of dichlorodiphenyltrichloroethane 

and dichlorodiphenyldichloroethylene were detected at two locations, the concentrations were only 

slightly greater than the method detection limit.  Atlantic Environmental Services and comments from EPA 

and CTDEP indicate that, based on the absence of detectable levels of organic compounds, all eight 

locations were accepted as indicative of background conditions for inorganics.  The background 

concentrations for inorganics in soil based on this study are listed in Table 1-1.   

 

Groundwater 

Background groundwater quality at NSB-NLON was determined during the Basewide Groundwater OU RI 

(Tetra Tech, 2002).  The State of Connecticut defines the background concentration of groundwater at a 

site as the concentration at the nearest location upgradient of a release at which groundwater has been 

unaffected by site operations.  The regulations also state that, if a release at a site occurred at a 

groundwater divide, the area considered background will be at the nearest location representative of 

groundwater quality unaffected by any release.  In accordance with State of Connecticut regulations, a 

total of 15 existing upgradient bedrock and overburden monitoring wells were sampled and analyzed for 

VOCs, SVOCs, pesticides, PCBs, total and dissolved metals, total suspended solids, total dissolved 

solids, and chloride to determine site-specific background concentrations.  A statistical analysis of the 

data was performed, and the resulting background concentrations for inorganics are summarized in 

Table 1-2.   

 

Surface Water 

USGS evaluated the quality of surface water in the Thames River upstream of NSB-NLON at Mohegan, 

Connecticut (1993).  Many depth-specific water quality parameters were measured, including pH, 

dissolved oxygen, hardness as calcium carbonate, and dissolved metals (e.g., iron, manganese, and 

lead).  Parameters such as pH, dissolved oxygen, and total hardness varied depending on the time of 

year when the sample was collected and the depth from which it was collected.  The pH of shallow 

surface water (1 foot below water surface) ranged from 6.3 (16 November 1990) to 8.5 (9 July 1991), and 

the pH of deep surface water (20 feet below water surface) ranged from 6.5 (16 November 1990) to 7.9 

(8 May 1991).  Dissolved oxygen in shallow surface water ranged from 13.2 milligrams per liter (mg/L) 

(10 January 1991) to 8.7 mg/L (9 September 1991) and in deep surface water ranged from 8.8 mg/L 

(10 January 1991) to 1.7 mg/L (9 July 1991).  The total hardness of shallow surface water ranged from 
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340 mg/L (8 May 1991) to 1,000 mg/L (9 July 1991), and total hardness of deep surface water ranged 

from 5,000 mg/L (16 November 1990) to 2,300 mg/L (10 January 1991). 

 

Concentrations of dissolved metals in Thames River surface water remained relatively constant over the 

sampling period (16 November 1990 to 9 July 1991) but varied with depth.  Average concentrations of 

dissolved iron in shallow and deep surface water were 84 micrograms per liter (µg/L) and 25 µg/L, 

respectively.  Average dissolved manganese concentrations ranged from 28 µg/L (shallow) to 61 µg/L 

(deep).  The average concentration of dissolved lead in shallow surface water was 7.1 µg/L.  Lead was 

not detected in deep surface water. 

 

Sediment 

No sediment background study specific to NSB-NLON has been conducted to date; however, sediment 

samples were collected upstream and downstream of NSB-NLON during previous investigations.  

Sampling locations and results for these investigations were provided in the Lower Subase RI.  The 

results provide a general indication of background conditions in Thames River sediment and are 

summarized below. 

 

Upstream 

Sediment samples were collected at three locations in the Thames River upstream of NSB-NLON and 

analyzed for varying analytes (VOCs, SVOCs/PAHs, pesticides, and metals).  Only one of the three 

upstream sediment samples was analyzed for VOCs and acetone (19 µg/kg), a common laboratory 

contaminant, was the only VOC detected in the sample.  All three samples were analyzed for 

SVOCs/PAHs and anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, 

fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene were detected in all samples.  

Acenaphthylene, benzo(k)fluoranthene, carbazole, di-n-octyl phthalate, and dibenzo(a,h)anthracene were 

each detected in one sediment sample only.  Concentrations of detected PAHs ranged from 66 µg/kg to 

1,100 µg/kg.  Di-n-octyl phthalate, a common laboratory contaminant, was detected at a concentration of 

9 µg/kg.  All of the upstream sediment samples were analyzed for pesticides and 4,4’-DDD, 4,4’-DDE, 

alpha-chlordane, dieldrin, endrin aldehyde, gamma-chlordane, and heptachlor were each detected in at 

least one upstream sediment sample.  Concentrations of pesticides ranged from 3.1 µg/kg (alpha-

chlordane) to 17 µg/kg (4,4’-DDD).  Twenty metals were detected in the upstream sediment samples.  

Eighteen of the 20 detected metals were present in all three sediment samples.  Mercury was detected in 

only two of the three sediment samples, and boron was detected in only one of the sediment samples.  

With the exceptions of boron, lead, and nickel, the maximum concentrations of all metals were detected in 

one of the sediment samples.  Maximum upstream sediment concentrations of typical metals (antimony, 
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arsenic, copper, lead, and zinc) detected in NSB-NLON media were 38.1, 10.9, 83.7, 91.2, and 

130 mg/kg, respectively. 

 

Downstream 

Eleven sediment samples were collected from the Thames River in the area downstream of NSB-NLON 

and analyzed for varying analytes (VOCs, SVOCs/PAHs, pesticides, and metals).  All but two of the 

downstream sediment samples were collected from areas that were subsequently dredged; therefore, 

descriptive statistics for the two remaining sediment samples are summarized below.  VOCs were not 

detected in the single downstream sediment sample analyzed for this analytical fraction.  However, 13 

PAHs and carbazole were detected in the sediment samples.  Acenaphthylene, anthracene, 

benzo(a)anthracene, chrysene, fluoranthene, phenanthrene, and pyrene were detected in both samples.  

Approximately half of the maximum SVOC concentrations were detected in each of the two samples.  

Concentrations of PAHs in the downstream sediment samples ranged from 100 to 1,100 µg/kg.  Both 

downstream sediment samples were also analyzed for pesticides and 4,4’-DDD, 4,4’-DDE, endrin 

aldehyde, and heptachlor were detected in both samples.  Dieldrin was detected in only one of the two 

sediment samples.  Concentrations of pesticides ranged from 5 µg/kg (dieldrin) to 12 µg/kg (4,4’-DDD).  

In general, concentrations of pesticides detected in downstream sediment samples were slightly less than 

concentrations of pesticides detected in sediment samples collected from the upstream area.  

Twenty-four metals were detected in the downstream sediment samples.  In general, concentrations of 

metals detected in sediment samples collected downstream of NSB-NLON were similar, but slightly 

greater than concentrations of metals detected in sediment samples from the area upstream of NSB-

NLON.  Maximum downstream sediment concentrations of typical metals (antimony, arsenic, copper, 

lead, and zinc) detected in NSB-NLON media were 39, 11.2, 151, 186, and 297 mg/kg, respectively.  The 

concentrations of copper, lead, and zinc were approximately two times greater in the downstream 

sediment samples than the respective concentrations of these metals in the upstream sediment samples.  

 

1.2.2 Zone 1 

1.2.2.1 Site Description 

Zone 1 extends from Darter Road, south of Building 89, to the southern side of Corvina Road.  The 

Providence and Worcester Railroad runs along the eastern border of the zone, and the Thames River 

forms the western border of the zone.  Approximately 90 to 95 percent of Zone 1 is paved or covered with 

buildings, and the land surface slopes gently toward the Thames River.   

 

The main building in Zone 1 is the power plant (Building 29).  The two IRP sites in Zone 1 include 

Site 10 – Fuel Storage Tanks and Tank 54-H and Site 11 – Power Plant Oil Tanks.  Another site included 
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in Zone 1 is Building 89 UST.  Previously, fuel oil from the Tank Farm (Site 23) was distributed to Zone 1 

through subsurface fuel oil distribution lines.  The Tank Farm and associated distribution lines have been 

abandoned, and fuel is currently delivered to Zone 1 by tanker truck.  Other utilities, including 

steam/condensate, water, sanitary sewer, storm sewer, natural gas, and electrical, run throughout 

Zone 1.  Figure 1-4 illustrates the zone boundaries, historical fuel oil distribution lines, and other utilities 

within Zone 1. 

 

At Site 10, five concrete USTs located southwest of Building 107 were placed in service during World War 

II.  Three of the tanks (E, F, and G) had 125,000-gallon capacities and were used to store diesel fuel from 

1954 to 1987.  From 1954 to 1989, Tanks K and L (25,000-gallon capacities) were used to store 

lubrication and hydraulic oils.  A sixth tank (Tank 54-H) was located adjacent to and north of Tank E.  

Tank 54-H had a 30,000-gallon capacity and was used as a reclamation tank for the other five tanks.  The 

Navy decommissioned Tanks E, F, and G in 1987.  Tank 54-H was also decommissioned.  In 1989, the 

Navy decommissioned Tanks K and L and installed new steel tanks within the shells of these two tanks to 

provide secondary containment.  The tanks are routinely tested and are in compliance with Connecticut 

regulations. 

 

Site 11 includes four 170,000-gallon USTs (Tanks A, B, C, and D) that were located adjacent to and east 

of the power plant (Building 29).  Tanks A and B were used to store No. 6 fuel oil pumped from the Tank 

Farm at the southern end of NSB-NLON, 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 have been 

in place since World War II.  Past oil leakage was apparent when the old tanks were cleaned; however, 

the old tanks were repaired and are now used as containment structures for three 150,000-gallon steel 

USTs.  The new steel USTs are routinely tested and are in compliance with Connecticut regulations. 

 

The Building 89 UST (UST Z01) site is located directly adjacent to Zone 1 and is included in Zone 1 for 

purposes of this FS.  In 1982, UST Z01 was installed adjacent to the southwestern corner of Building 89 

and was used to store No. 2 fuel oil for power motors operated in Building 89.  The tank was constructed 

of lined steel and had a capacity of 3,000 gallons. The bottom of the tank was approximately 8 feet bgs.  

Because of shallow groundwater (approximately 7 feet bgs at this location), the tank was attached to a 

concrete pad with steel tie-downs to prevent flotation.  The tank was tested twice, once in 1992 when the 

tightness testing results were inconclusive, and once in 1993 when the tank failed tightness testing.  

Following the failure, the tank was drained of its contents, and in early 1994, the tank and the associated 

piping were excavated and removed from the site.  Concentrations of total petroleum hydrocarbons (TPH) 

in post-excavation soil samples were less than CTDEP soil cleanup standards.  One of the soil samples 

collected exceeded the Pollutant Mobility Criterion (PMC) for lead by TCLP analyses (B&RE, 1996). 
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Prior to their abandonment, subsurface fuel oil distribution lines ran throughout Zone 1 (Figure 1-4).  In 

1996, pressure leak testing was performed on the lines and valves in the fuel distribution system within 

and adjacent to Zone 1.  A section of polyvinyl chloride or fiberglass pipe in the diesel oil line at Pier 12 

was deemed to be compromised because it failed to hold air at 20 pounds per square inch during a 

pneumatic test.  The Navy’s Public Works Department replaced this section of pipe.  The other sections of 

line and various valves tested in the portion of the fuel oil distribution system within or adjacent to Zone 1 

passed the pressure testing. 

 

No unique surface water features are located within or adjacent to Zone 1.  All surface runoff from Zone 1 

is collected by catch basins within the zone and directed to the Thames River by storm sewers.  Three 

storm water conveyance system outfalls discharge directly to the Thames River from Zone 1 and the area 

immediately north of Zone 1.  The storm water conveyance system outfall adjacent to the southeastern 

corner of Building 89 is monitored annually, in accordance with the requirements of the basewide General 

National Pollutant Discharge Elimination System (NPDES) Storm Water Permit. 

 

1.2.2.2 Site Investigations 

The following investigations were conducted at Zone 1:  

 

• Oil Contamination of Groundwater at Subase New London (NESO, 1979). 

• Final Initial Assessment Study (Envirodyne, 1983). 

• Final Site Investigation - Subsurface Oil Contamination (Wehran, 1987). 

• Hydrogeologic Investigation, Underground Storage Tanks OT-4, OT-7, OT-8, OT-9, and Tank 54-H 

(Fuss & O'Neill, 1989). 

• Phase I RI (Atlantic, 1992). 

• Site Characterization Report for OT-10, Building 325, and Building 89 (B&RE, 1996). 

• Leak Testing Investigation for Fuel Oil Distribution System  (Heitkamp, 1996). 

• Existing Data Summary Report for Lower Subase RI (B&RE, 1997a). 

• Phase II RI (B&RE, 1997b). 

• Site Investigation Report for Tank Farm Investigation (B&RE, 1997c). 

• Annual NPDES Storm Water Monitoring Program  (Navy, 1997). 

• Lower Subase RI (Tetra Tech, 1999). 

 

Details of the historical investigations are provided in the Lower Subase RI (Tetra Tech, 1999).  The 

findings of the Lower Subase RI for Zone 1 are discussed below.  Predesign investigations for Zone 1 soil 

and groundwater will be conducted after the Lower Subase FS is completed to supplement the existing 

data set. 
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1.2.2.3 Summary of Investigation Findings 

Geology 

The soils of Zone 1 are classified as Urban Land (USDA, 1983), and surficial units are artificial fill (USGS, 

1960).  Based on borings drilled during previous investigations, Zone 1 is underlain by 15 to 20 feet of 

sand and gravel backfill.  The sand and gravel backfill is underlain by sand with trace to some gravel in 

the eastern part of Zone 1 and by sand and silt with trace shell fragments in the western part.  The depth 

to the bottom of the sand and silt unit is unknown.  Borings in Zone 1 were not advanced to bedrock; 

however, the USGS bedrock map (1967) identifies the Mamacoke Formation underlying Zone 1, and the 

Phase II RI Report (B&RE, 1997b) estimates bedrock to be approximately 70 feet bgs in this area.   

 

Hydrogeology 

The unconfined water table in Zone 1 lies within the sand and gravel backfill, and depths to groundwater 

range from approximately 4 to 10 feet bgs.  Groundwater flow is generally west toward the Thames River 

at low tide; however, during high tide, a groundwater flow reversal occurs and flow is to the east.  A 

groundwater high existed at the northern end of Building 29 when water level measurements were taken 

during the Lower Subase RI, influencing groundwater flow patterns in this zone. 

 

Based on a slug test conducted during the Phase I RI (Atlantic, 1992) in well 13MW7, the hydraulic 

conductivity of the sand and gravel fill material is 158 feet per day.  Based on the water level data 

collected during low tide on October 27, 1997, the hydraulic gradient across Zone 1 is approximately 

0.00476 (from 13MW18 to 13MW8). 

 

Nature and Extent of Contamination 

Soil 

Analytical results for Zone 1 soil samples are summarized in Tables 1-3 through 1-6.  VOCs, SVOCs, and 

inorganics were detected in surface (less than 2 feet bgs) and subsurface (greater than 2 feet bgs) soil 

samples.  TPH was only detected in subsurface soil.  VOCs were detected infrequently and at low 

concentrations (e.g., maximum of 1.29 µg/kg xylenes and 5 µg/kg carbon disulfide in one of one and one 

of eight samples, respectively), and several detections were likely attributable to laboratory contamination 

(e.g., acetone and methylene chloride).  Detected SVOCs consisted mainly of polynuclear aromatic 

hydrocarbons (PAHs).  Two areas of SVOC-impacted soil exist within Zone 1, one located north of Site 11 

at boring 13TB17, and the other west of Building 29 at boring TB2-1RI.   
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TPH contamination is widespread in subsurface soil in Zone 1 and is most likely the result of historical 

releases from fuel lines and USTs at Sites 10 and 11.  Significant TPH concentrations (maximum of 

51,600 mg/kg at 13MW18) were detected in subsurface soil in the vicinity of the tanks at Sites 10 and 11.  

A significant area of petroleum contamination was also identified in the vicinity of the historical fuel 

pipeline along Corvina Road, near the intersection of Albacore Road.  Fluorescence spectroscopy data 

from the Phase I RI identified the petroleum contamination as No. 2 fuel oil, diesel fuel, and waste 

lubricating oil.  This information suggests that both waste oil (CERCLA) and virgin petroleum (non-

CERCLA) were released to the subsurface in Zone 1 and are currently co-mingled in the subsurface. 

 

Maximum concentrations of a majority of inorganics detected in subsurface soil were reported in the 

sample collected from well 13MW4, located northeast of Building 29, at the intersection of an existing fuel 

pipeline and sanitary sewer line.  Lead concentrations detected in surface soil (maximum of 7.7 mg/kg) 

were less than concentrations detected in subsurface soil (maximum of 383 mg/kg).  Lead was detected 

at a maximum concentration of 1.7 mg/L in soil samples analyzed for TCLP inorganics.  Lead was not 

detected in two shallow soil samples analyzed by the Synthetic Precipitation Leaching Procedure (SPLP).   

 

Groundwater 

Analytical results for Zone 1 groundwater samples are summarized in Tables 1-7 and 1-8.  Various VOCs, 

SVOCs, TPH, and inorganics were detected in groundwater samples.  VOCs and SVOCs were detected 

infrequently and at trace to low concentrations.  The majority of SVOCs were detected in groundwater 

samples collected from 13MW2, located east of Site 10.  TPH and historical fluorescence data indicate 

that petroleum products are present in groundwater beneath Sites 10 and 11 and may extend from the 

eastern side of Zone 1 to the Thames River.  TPH was detected at 16,000 µg/L in well FOMW14 during 

the Lower Subase RI.  Samples collected during the Phase I RI indicated the presence of No. 2 fuel oil, 

No. 6 fuel oil, and waste lubricating oil in groundwater.  A small area of lead-impacted groundwater 

(maximum total concentration of 55.7 µg/L and dissolved concentration of 36.3 µg/L) was detected near 

monitoring wells 13MW20 and 13MW21, between Building 89 and Site 11.   

 

Free Product 

A thin layer of light non-aqueous-phase liquid (LNAPL) was detected in well 13MW18 during the Lower 

Subase RI.  The Navy installed a new monitoring well approximately 3.5 feet northwest of 13MW18 in 

August 2007 under the NSB-NLON UST Program.  The well was inventoried in October 2007 and 

approximately 0.5 foot of LNAPL (black petroleum substance) was detected on the water table.  LNAPL 

was not detected in any of the other Zone 1 wells inventoried at that time. 
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Contaminant Fate and Transport 

Elevated concentrations of SVOCs and petroleum hydrocarbons, and inorganic concentrations in excess 

of background levels have been reported in soil and groundwater at Zone 1.  Samples collected from the 

Thames River, which is downgradient of Zone 1, indicated that PAHs may have migrated from Zone 1 to 

the Thames River.  Historical stormwater management practices, spills, and other activities on the river 

are other mechanisms that may have resulted in contamination being present in the Thames River in this 

area. 

 

Maximum reported concentrations of PAHs, TPH, and metals in Zone 1 subsurface soil (see Table 1-6) 

exceeded their respective Connecticut PMCs, which indicates the potential for these constituents to 

migrate from soil to groundwater.  Although maximum reported concentrations of benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and dibenzo(a,h)anthracene in subsurface 

soil exceeded PMCs, these constituents were not detected in Zone 1 groundwater samples.  The 

analytical data indicate that a few other PAHs and inorganics may be migrating from soil to groundwater.  

Several inorganics were detected in soil, groundwater, and in Thames River downgradient sediment at 

concentrations greater than background, indicating that the migration of some inorganics may have 

occurred.    

 

An evaluation conducted during the Lower Subase RI (Tetra Tech, 1999) indicated that natural 

attenuation may be viable for biodegradable constituents (i.e., VOCs, SVOCs, and petroleum 

hydrocarbons) detected in soil and groundwater because key water quality parameters indicated that 

natural attenuation processes were occurring in groundwater in this area. 
 

Human Health Risk Assessment 

A Human Health Risk Assessment (HHRA) was prepared for Zone 1 as part of the Lower Subase RI 

(Tetra Tech, 1999).  Since that HHRA was prepared, EPA has released new or revised guidance 

documents for preparing HHRAs.  In addition, EPA Region 1 revised its protocols for conducting HHRAs, 

and CTDEP made revisions to its Remediation Standard Regulations (RSRs).  An updated HHRA was 

prepared for this FS that recalculates risks for potential Zone 1 receptors using current EPA and CTDEP 

HHRA guidance.  The updated HHRA is presented in Appendix A, and the Zone 1-specific HHRA is 

summarized below. 

 

Data Evaluation 

The first step of the HHRA involved the identification of chemicals of potential concern (COPCs).  Two 

types of COPCs were identified: direct exposure COPCs and COPCs based on potential contaminant 
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migration tendencies.  A chemical was selected as a COPC if the maximum detected concentration 

exceeded either federal or CTDEP criteria.  The COPC selection process for soil is summarized in 

Tables 1-3 through 1-6, and the COPC selection process for groundwater is summarized in Tables 1-7 

and 1-8.  Chemicals retained as COPCs for soil and groundwater in Zone 1 are presented in Table 1-9.  

The direct exposure COPCs were further evaluated in the HHRA.  The migration COPCs and other direct 

contact COPCs not able to be evaluated in the HHRA are further evaluated in Section 2 through 

development and selection of Preliminary Remediation Goals (PRGs). 

 

In the 1999 HHRA, soil was subdivided into two groups for Zone 1, shallow soil (0 to 5 feet bgs) and all 

soil (0 to 10 feet bgs).  Soil samples collected at depths of greater than 10 feet bgs were not quantitatively 

evaluated in the 1999 HHRA.  In the updated HHRA, soil for Zone 1 was subdivided into the following two 

groups: surface soil (0 to 2 feet bgs) and surface/subsurface soil (all soil samples). 

  

Exposure Assessment 

The updated HHRA for Zone 1 was performed to characterize the potential risks to likely human receptors 

under current and potential future land use.  Potential receptors under current land use are construction 

workers and full-time employees.  Potential receptors under future land use are construction workers, full-

time employees, and hypothetical residents.  Potential risks were evaluated for reasonable maximum 

exposure (RME) and central tendency exposure (CTE) scenarios. 

 

At present, Zone 1 is covered primarily by buildings, concrete, or paving, although some small sections 

are covered by grass.  However, for purposes of risk assessment, it was assumed that the concrete and 

paving were removed and that full-time employees could be exposed to surface soil.  The assumption 

that current full-time employees could be exposed to all surface soil is conservative and overestimates 

risk to full-time employees under current conditions because they have very little exposure to surface soil.  

This scenario is more representative of potential future conditions after surface cover conditions have 

changed and surface soil is exposed.  Additionally, if excavation activities were to occur at Zone 1 

(i.e., subsurface soils were brought to the surface and mixed with surface soil), full-time employees could 

be exposed to COPCs in both surface and subsurface soil. 

 

Risk Characterization 

Quantitative estimates of non-carcinogenic and carcinogenic risks [Hazard Indices (HIs) and Incremental 

Lifetime Cancer Risks (ILCRs), respectively] were developed for potential human receptors, and the risks for 

the RME and CTE scenarios are summarized in Tables 1-10 and 1-11, respectively.  Under the RME 

scenario, HIs for construction workers, full-time employees, and hypothetical adult residents under the 

RME scenario were less than or equal to unity (1), indicating that adverse non-carcinogenic effects are 
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not anticipated for these receptors under the defined exposure conditions.  The HI for hypothetical child 

residents (3) exposed to surface/subsurface soil exceeded the acceptable level of 1.  Mercury (HQ = 3) 

was the major contributor to the elevated HI for the hypothetical child resident. 

 

HIs for all receptors under the CTE scenario were less than or equal to 1, indicating that adverse non-

carcinogenic effects are not anticipated for these receptors under the defined exposure conditions. 

 

ILCRs for construction workers and full-time employees exposed to only shallow soil were less than or 

within EPA’s target risk range of 10-4 to 10-6.  The ILCR for full-time employees exposed to 

surface/subsurface soil (1 x 10-4) was equal to the upper bound of EPA’s target range.  The ILCRs for 

hypothetical child residents (1 x 10-3), hypothetical adult residents (2 x 10-4), and hypothetical lifelong 

residents (1 x 10-3) exceeded EPA’s target range.  Carcinogenic PAHs and arsenic were the major 

contributors to the unacceptable ILCRs for hypothetical child, adult, and lifelong residents. 

 

ILCRs for all receptors under the CTE scenario were less than or within EPA’s target risk range. 

 

Benzene and ethylbenzene were detected in groundwater at concentrations exceeding EPA screening 

levels for migration from groundwater through building foundations and into indoor air.  Exposure of 

hypothetical residents to COPCs that migrated from groundwater into indoor air were evaluated using 

EPA’s Johnson and Ettinger volatilization model (2003a).  The cumulative HI for hypothetical residents 

exposed to chemicals that migrated from groundwater through building foundations into indoor air was 

less unity, indicating that adverse non-carcinogenic effects are not anticipated for these receptors under 

the defined exposure conditions.  The ILCR for hypothetical residents exposed to chemicals that migrated 

from groundwater through building foundations into indoor air was within EPA’s target risk range of 10-4 to 

10-6.  HIs and ILCRs for industrial workers would also be expected to be within acceptable levels because 

these receptors would be exposed to volatiles in indoor air on a less frequent basis than residential 

receptors.  In addition, industrial facilities are typically larger than residential housing units and have 

larger air exchange rates, which would result in lower indoor air concentrations. 

 

Concentrations of TPH in subsurface soil and groundwater exceeded CTDEP RSRs for residential 

exposure.  Exposures to TPH in subsurface soil and groundwater were not evaluated in the HHRA 

because no toxicity criteria are available for TPH. 

 

Comparison to CTDEP RSRs 

Concentrations of carcinogenic PAHs, arsenic, mercury, and TPH in surface/subsurface soil exceeded 

CTDEP residential RSRs for direct contact with soil and were retained as Chemicals of Concern (COCs).  

Concentrations of chemicals in surface soil from paved and grassy areas were less than CTDEP 

100706/P 1-20 CTOs 424, WE24, AND WE57 



  REVISION 5 
  DECEMBER 2010 
 
industrial RSRs.  Concentrations of all chemicals in surface soil were less than CTDEP PMC.  

Concentrations of carcinogenic PAHs, carbazole, phenanthrene, pyrene, lead, and TPH in subsurface soil 

exceeded CTDEP PMC.  Concentrations of several chemicals in groundwater exceeded CTDEP 

groundwater protection (GA/GAA) criteria.  The Connecticut groundwater protection criteria are applicable 

to GA/GAA-classified areas (drinking water source areas) only.  All groundwater at the Lower Subase at 

NSB-NLON is within a GB-classified area (a non-drinking water source area); therefore, no COCs were 

retained for direct contact exposures to groundwater.  Concentrations of all chemicals in groundwater 

were less than Connecticut groundwater volatilization criteria.  Concentrations of acenaphthylene, 

arsenic, cadmium, copper, lead, and mercury exceeded Connecticut surface water protection criteria and 

were retained as COCs in groundwater.  Concentrations of TPH exceeded the Connecticut surface water 

protection criterion and TPH was retained to address State concerns. 

 

Comparison to 1999 HHRA Results 

Table 1-12 presents a comparison of ILCRs and HIs from the 1999 HHRA to those calculated in the 

updated HHRA.  ILCRs and HIs are lower in the updated HHRA for full-time employees exposed to 

surface soil compared to those estimated in the 1999 HHRA.  ILCRs for construction workers exposed to 

surface/subsurface soil are lower in the updated HHRA compared to those estimated in the 1999 HHRA.  

HIs estimated in the updated HHRA are the same as those estimated in the 1999 HHRA.  ILCRs and HIs 

are also lower in the updated HHRA for construction workers exposed to groundwater.  ILCRs and HIs for 

hypothetical residents exposed to surface/subsurface soil are greater in the updated HHRA than those 

estimated in the 1999 HHRA. 

 

COCs and PRGs 

The results of the updated HHRA were used to identify COCs for Zone 1.  Two sets of COCs were 

identified, one set based on EPA criteria and one set based on CTDEP criteria.  For carcinogens, a 

chemical was retained as an EPA COC if the cumulative ILCR was greater than 1 x 10-4 and the 

chemical-specific ILCR was greater than 1 x 10-6.  For non-carcinogens, a chemical was retained as an 

EPA COC if the HI for a target organ was greater than 1 and the chemical-specific hazard quotient (HQ) 

was greater than 0.1.  A chemical was retained as a CTDEP COC if the maximum detected concentration 

exceeded a CTDEP RSR listed threshold value.  Table 1-13 presents the Zone 1 direct contact EPA 

COCs, and Table 1-14 present the CTDEP COCs.  Risk-based PRGs were then developed for the 

appropriate EPA COCs using the exposure assumptions in the updated HHRA, as presented in 

Table 1-15.  PRGs for the CTDEP COCs are based on CTDEP RSRs and are presented in Table 1-16. 
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1.2.3 Zone 2 

1.2.3.1 Site Description 

Zone 2 extends from the southern boundary of Zone 1 along Corvina Road to Chaplin Road just north of 

Building 31.  The Providence and Worcester Railroad borders the eastern edge of Zone 2, and the 

Thames River forms the western border of Zone 2.  The ground surface of Zone 2 slopes gently to the 

Thames River, and approximately 90 to 95 percent of the surface is paved or covered with buildings.   

 

With the exception of the former subsurface fuel oil distribution lines and steam, condensate, and 

electrical ducts, no other suspected contaminant sources have been identified within Zone 2.  Figure 1-5 

illustrates the zone boundaries, former fuel oil distribution lines, steam and condensate lines, and other 

utilities within Zone 2.  Previous investigations suggest that environmental impacts in Zone 2 are 

attributable to adjacent Zones 1 and 3.   

 

No significant surface water features, with the exception of local storm sewers, are located within Zone 2.  

As shown on Figure 1-5, three storm sewers within Zone 2, two along Cisco Road and one along Capelin 

Road, discharge to the Thames River.  No sampling or analysis of storm water discharging from Zone 2 is 

conducted under the Navy’s NPDES permit. 

 

Prior to their abandonment, subsurface fuel oil distribution lines ran throughout Zone 2.  In 1996, pressure 

testing was performed on the lines and valves in the fuel oil distribution system within Zone 2 to detect 

leaks.  The sections of the lines and valves in the portion of the distribution system within Zone 2 passed 

the leak testing.  The lines were subsequently abandoned in place. 

 

1.2.3.2 Site Investigations 

Zone 2 was included in the following investigations: 

 

• Oil Contamination of Groundwater at Subase New London (NESO, 1979). 

• Phase I RI (Atlantic, 1992). 

• Leak Testing Investigation for Fuel Oil Distribution System (Heitkamp, 1996). 

• Existing Data Summary Report for Lower Subase RI (B&RE, 1997a). 

• Phase II RI (B&RE, 1997b). 

• Site Investigation Report for Tank Farm Investigation (B&RE, 1997c). 

• Lower Subase RI (Tetra Tech, 1999). 
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Details of the historical investigations are provided in the Lower Subase RI (Tetra Tech, 1999).  The 

findings of the Lower Subase RI for Zone 2 are discussed below.  A predesign investigation for Zone 2 

soil will be conducted after the Lower Subase FS is completed to supplement the existing data set. 

 

1.2.3.3 Summary of Investigation Findings 

Geology 

The soils of Zone 2 are mapped as Urban Land (USDA, 1983), and the surficial geology is mapped as 

artificial fill (USGS, 1960).  Based on borings, Zone 2 is underlain by 5 to 18 feet of sand and gravel fill 

overlying fine- to medium-grained sand or sand and silt.  The fill thickens from approximately 16 feet bgs 

at well 13MW6 in the east to 20 feet bgs at 13MW10 along the river.  The sand and sand and silt units are 

interpreted as natural stratified drift deposits.  The bottom of the sand and silt unit was not encountered 

during boring installations, and its depth in Zone 2 is unknown.  Borings in Zone 2 were not advanced to 

bedrock; however, the USGS bedrock map (1967) identifies the Mamacoke Formation underlying Zone 2, 

and the Phase II RI report (B&RE, 1997b) estimates bedrock to be more than 70 feet bgs.   

 

Hydrogeology 

The unconfined water table in Zone 2 lies within the sand and gravel fill and the sand unit underlying it.  

Depth to the water table ranges from approximately 4 to 5 feet bgs along the river to 18 feet bgs at 

13MW6.  Groundwater flow is generally west toward the Thames River at low tide and reverses along the 

river during high tide.  Groundwater in the eastern half of Zone 2 continues to flow west during high tide, 

but groundwater in the western half reverses and flows east, forming a groundwater low in the area of 

Building 1.  Tidal influence is restricted to monitoring wells along the Thames River (NESO4, 13MW11, 

and 13MW17). 

 

Based on slug tests conducted in Zone 2 during the Phase I RI (Atlantic, 1992), the hydraulic conductivity 

of the sand and gravel fill ranges from 59 to 94 feet per day, with a geometric mean of 74 feet per day.  

The average hydraulic gradient across Zone 2 from 13MW6 to 13MW17 is 0.00318, based on water level 

data obtained during low tide on October 27, 1997. 

 

Nature and Extent of Contamination 

Soil 

Analytical results for Zone 2 soil samples are summarized in Tables 1-17 and 1-18.  No surface soil 

samples (less than 2 feet bgs) were collected in Zone 2.  Subsurface soil samples (greater than 2 feet 

bgs) collected in Zone 2 were reported to contain trace VOCs, various SVOCs (primarily PAHs), TPH, 
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and inorganics.  VOCs were detected infrequently and at low concentrations [e.g., maximum of 2 µg/kg of 

methylene chloride (common laboratory contaminant) and 1 µg/kg of trichloroethene in 1 of 3 and 7 of 13 

samples, respectively].   

 

The PAH and TPH data are suggestive of fuel oil impacts, perhaps from the former fuel oil distribution 

pipeline running through Zone 2 to Pier 8.  The majority of PAHs in shallow subsurface soil were reported 

in the sample collected from TB2-2RI, located west of Building 20.  The majority of PAHs in deeper 

subsurface soil were reported in the sample collected from TB3-2RI.  The maximum concentration of TPH 

was detected in deeper subsurface soil at location GS-22L (8,210 mg/kg).  In general, high molecular 

weight PAHs were detected more frequently and at greater concentrations than low molecular weight 

PAHs in Zone 2 soil, indicating the presence of heavy fuel oils or tar/asphalt.   

 

Maximum concentrations of a majority of inorganics in soil were reported in the sample collected from 

13MW11, located south of Building 20.  Lead concentrations ranged from 2 to 404 mg/kg.  Lead-impacted 

soil beneath Building 31 of Zone 3 was stabilized during remediation by the Navy.  It is likely that lead in 

soil and groundwater in the southwestern corner of Zone 2 may be related to past operations at 

Building 31 in Zone 3.  Subsequent to remediation, Building 31 was demolished; however, the concrete 

floor slab was left in place along with the underlying stablized lead-contaminated soil and the entire 

former Building 31 floor slab was paved over with 4 inches of asphalt to allow for parking on the site. 

 

The maximum TCLP lead concentration of 8.6 mg/L was detected in the soil sample collected from 

13MW11.  This concentration exceeds the RCRA lead TCLP limit of 5.0 mg/L for hazardous waste 

identification.  During subsequent testing during the Lower Subase RI, SPLP lead was detected at 

0.0015 mg/L, significantly less than the CTDEP PMC RSR of 0.15 mg/L, in one of two samples in which it 

was analyzed.  The results of the SPLP analyses do not indicate a potential soil to groundwater migration 

issue. 

 

Groundwater 

Analytical results for Zone 2 groundwater samples are summarized in Tables 1-19 and 1-20.  VOCs, 

SVOCs, TPH, and inorganics were detected in groundwater samples.  VOCs were detected infrequently 

and at low concentrations (e.g., maximum of 2 µg/L carbon disulfide and 1 µg/L chloroform in 1 of 15 

samples each).  SVOCs were detected infrequently and at low concentrations.  The majority of SVOCs 

were in groundwater samples collected from 13MW10, located northwest of Building 20.  TPH was 

detected at a maximum of 600 µg/L in wells 13MW6 and 13MW11.  Fluorescence spectroscopy data from 

the Phase I RI indicated that heavy residual oil was present in 13MW10, 13MW11, 13MW17, and 

NESO6.  A majority of the maximum concentrations of inorganics were detected in wells 13MW10 and 
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13MW11.  The infrequent detections and generally low concentrations of contaminants in Zone 2 

groundwater suggest that no significant environmental impacts have occurred.   

 

Contaminant Fate and Transport 

Elevated concentrations of SVOCs and petroleum hydrocarbons, and inorganic concentrations in excess 

of background levels, have been reported in Zone 2 soil.  Analytical data from groundwater samples 

indicated that COCs in Zone 2 soil are generally not migrating to groundwater.  However, soil COCs from 

adjacent Zones 1 and 3 may be impacting Zone 2 soil.  Zone 1 may be contributing petroleum-related 

compounds to the northern end of Zone 2, and although the data are not conclusive, Zone 3 may be 

contributing lead to the southern end of Zone 2.  The Thames River, which is downgradient of Zone 2, 

showed potential evidence of migration impacts based on some detections in sediment.  Historical 

stormwater management practices, spills, and other activities on the river are other mechanisms that may 

have resulted in contamination being present in the Thames River. 

  

Maximum detected concentrations of TPH and TCLP lead in soil exceeded their respective PMCs, which 

indicates that the potential exists for these constituents to migrate from soil to groundwater.  TPH and 

lead were both detected in Zone 2 groundwater, indicating that they may be migrating from soil to 

groundwater.   

 

An evaluation conducted during the Lower Subase RI (Tetra Tech, 1999) indicated that natural 

attenuation may be viable for biodegradable constituents (i.e., SVOCs and petroleum hydrocarbons) 

detected in soil and groundwater because key water quality parameters indicated that natural attenuation 

processes were occurring in a portion of Zone 2 groundwater. 
 

Human Health Risk Assessment 

An HHRA was prepared for Zone 2 as part of the Lower Subase RI (Tetra Tech, 1999); however, since 

that HHRA was prepared, EPA released new or revised guidance documents for preparing HHRAs.  In 

addition, EPA Region 1 revised its protocols for conducting HHRAs and CTDEP made revisions to RSRs.  

An updated HHRA was prepared that recalculates risks for potential Zone 2 receptors using current EPA 

and CTDEP HHRA guidance.  The updated HHRA is presented in Appendix A, and the Zone 2-specific 

HHRA is summarized below. 

 

Data Evaluation 

The first step of the HHRA involved the identification of COPCs.  Two types of COPCs were identified: 

direct contact COPCs and COPCs based on potential contaminant migration tendencies.  A chemical was 
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selected as a COPC if the maximum detected concentration exceeded either federal or CTDEP criteria.  

The COPC selection process for soil is summarized in Tables 1-17 through 1-18, and the COPC selection 

process for groundwater is summarized in Tables 1-19 and 1-20.  Chemicals retained were COPCs for 

soil and groundwater in Zone 2 are presented in Table 1-21.  The direct contact COPCs were further 

evaluated in the HHRA.  The migration COPCs and other direct contact COPCs not able to be evaluated 

in the HHRA are further evaluated in Section 2 through development and selection of PRGs. 

 

In the 1999 HHRA, soil was subdivided into two groups for Zone 2, shallow soil (0 to 4 feet bgs) and all 

soil (0 to 10 feet bgs).  Soil samples collected at depths of greater than 10 feet bgs were not quantitatively 

evaluated in the 1999 HHRA.  In the updated HHRA, soil for Zone 2 was subdivided into the following two 

groups: surface soil (0 to 2 feet bgs) and surface/subsurface soil (all soil samples).  No surface soil 

samples were collected at Zone 2; therefore, COPCs were only identified for subsurface soil (2 to 10 feet 

bgs). 

 

Exposure Assessment 

The updated HHRA for Zone 2 was performed to characterize the potential risks to likely human receptors 

under current and potential future land use.  Potential receptors under current land use are construction 

workers and full-time employees.  Potential receptors under future land use are construction workers, full-

time employees, and hypothetical residents.  Potential risks were evaluated for the RME and CTE 

scenarios. 

  

At present, Zone 2 is covered primarily by buildings, concrete, or paving, although some small sections 

are covered by grass.  However, for purposes of risk assessment, it was assumed that the concrete and 

paving were removed and that full-time employees could be exposed to surface soil.  The assumption 

that current full-time employees could be exposed to all surface soil is conservative and overestimates 

risk to full-time employees under current conditions because they have very little exposure to surface soil.  

This scenario is more representative of potential future conditions after surface cover conditions have 

changed and surface soil is exposed.  Additionally, if excavation activities occur at Zone 2, subsurface 

soil could be brought to the surface and mixed with surface soil.  Consequently, full-time employees could 

be exposed to subsurface soil in the future.  The potential exposure pathways for full-time employees 

were incidental ingestion of and dermal contact with subsurface soil. 

 

Risk Characterization 

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors and are summarized in Tables 1-22 and 1-23 for the RME and 

CTE scenarios, respectively.  HIs for all receptors under the RME and CTE scenarios were less than or 
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equal to unity (1), indicating that adverse non-carcinogenic effects are not anticipated for these receptors 

under the defined exposure conditions.  ILCRs for all receptors under the RME and CTE scenarios were 

less than or within EPA’s target risk range of 1 x 10-4 to 1 x 10-6. 

 

Exposure to lead in subsurface soil by hypothetical child residents were evaluated using the Integrated 

Exposure Uptake Biokinetic (IEUBK) model.  The results of the IEUBK model indicated that risks to 

hypothetical child residents from exposures to lead in subsurface soil were less than the EPA goal of no 

more than 5 percent of children exceeding a 10 µg/dL blood-lead level. 

 

Exposures to lead in subsurface soil by construction workers and full-time employees were evaluated 

using the Adult Lead Model.  Results of the adult lead model analysis indicate that for construction 

workers and full-time employees, blood-lead levels for children (fetuses of exposed woman) were less 

than the EPA goal of no more than 5 percent of children exceeding a 10 µg/L blood-lead level. 

 

The cumulative HI for hypothetical residents exposed to chemicals that migrated from groundwater 

through building foundations into indoor air is less unity, indicating that adverse non-carcinogenic effects 

are not anticipated for these receptors under the defined exposure conditions.  The ILCR for hypothetical 

residents exposed to chemicals that migrated from groundwater through building foundations into indoor 

air is within EPA’s target risk range of 10-4 to 10-6.  HIs and ILCRs for industrial workers would also be 

expected to be within acceptable levels because these receptors would be exposed to volatiles in indoor 

air on a less frequent basis than residential receptors.  In addition, industrial facilities are typically larger 

than residential housing units with larger air exchange rates, which would result in lower indoor air 

concentrations. 

 

Comparison to CTDEP RSRs 

No surface soil samples were collected in Zone 2 so a comparison to CTDEP RSRs could not be 

completed.  TPH was the only chemical detected in subsurface soil at concentrations exceeding CTDEP 

residential RSRs for direct contact with soil.  Concentrations of chemicals in subsurface soil were less 

than CTDEP industrial RSRs.  Concentrations of lead and TPH in subsurface soil exceeded CTDEP 

PMC.  Concentrations of lead (total), antimony (filtered), and TPH in groundwater exceeded CTDEP 

groundwater protection (GA/GAA) criteria.  The Connecticut groundwater protection criteria are applicable 

to GA/GAA-classified areas (drinking water source areas) only.  All groundwater at the Lower Subase at 

NSB-NLON is within a GB-classified area (a non-drinking water source area); therefore, no COCs were 

retained for direct contact exposures to groundwater.  Concentrations of all chemicals in groundwater 

were less than Connecticut groundwater volatilization criteria.  Concentrations of total lead exceeded 

Connecticut surface water protection criteria, and lead was retained as a COC in groundwater. 
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Comparison to 1999 HHRA Results 

Table 1-24 presents a comparison of ILCRs and HIs from the 1999 HHRA to those calculated in the 

updated HHRA.  The ILCRs for construction workers exposed to surface/subsurface soil are lower in the 

updated HHRA compared to those estimated in the 1999 HHRA.  In contrast, the HIs estimated in the 

updated HHRA are slightly higher than those estimated in the 1999 HHRA.  ILCRs and HIs for 

construction workers exposed to groundwater are also lower in the updated HHRA.  ILCRs and HIs for 

hypothetical residents exposed to surface/subsurface soil are higher in the updated HHRA compared to 

those estimated in the 1999 HHRA. 

  

In both the 1999 HHRA and the updated HHRA, EPA’s IEUBK lead model was used to evaluate 

exposures to lead in soil by hypothetical child residents.  The IEUBK results in the 1999 HHRA indicated 

that exposures to lead under the RME scenario exceeded acceptable levels and that results for the CTE 

scenario were within acceptable levels.  The results of the IEUBK modeling conducted for the updated 

HHRA were within acceptable levels.   

 

Exposures to lead in soil by construction workers and full-time employees were evaluated in both HHRAs 

using the Adult Lead Model, a slope-factor approach developed by the EPA Technical Review Workgroup 

(TRW) for Lead (2003b).  Model results were within acceptable levels for full-time employees and 

exceeded acceptable levels for construction workers in the 1999 HHRA.  The results of the lead modeling 

in the updated HHRA were within acceptable levels for construction workers and full-time employees. 

 

COCs and Risk-Based PRGs 

The results of the updated HHRA were used to identify COCs for Zone 2.  HIs and ILCRs for all receptors 

and exposure scenarios were within EPA target levels; therefore, no COCs were identified based on EPA 

criteria.  The maximum detected concentrations of several chemicals in soil and groundwater exceeded 

CTDEP RSRs listed threshold values; therefore, these chemicals were retained as CTDEP COCs.  Table 

1-25 present the CTDEP COCs.  PRGs for the CTDEP COCs are based on CTDEP RSRs and are 

presented in Table 1-26. 

 

1.2.4 Zone 3 

1.2.4.1 Site Description 

Zone 3 extends from Capelin Road along the southern end of Zone 2 to the southern end of Bullhead 

Road.  The Providence and Worcester Railroad borders the eastern edge of Zone 3, and the Thames 

River abuts Zone 3 to the west.  The ground surface of Zone 3 slopes gently to the Thames River and is 

paved or covered with buildings.  Surface water runoff in Zone 3 is collected in catch basins and drains 
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through storm sewers to the Thames River.  One storm sewer along Capelin Road discharges to the 

Thames River at Pier 6. 

 

Zone 3 contains Site 17 – Hazardous Materials/Solvent Storage Area (Building 31) and former subsurface 

fuel oil distribution lines, and steam, condensate, and electrical ducts.  Figure 1-6 illustrates the Zone 3 

and Site 17 boundaries, former fuel oil distribution lines, steam and condensate lines, and other utilities 

within this zone.  Site 17 is the Former Battery Overhaul Shop, which was constructed in 1917 and used 

as a battery shop until the mid-1950s.  Battery overhaul was one of the largest submarine maintenance 

operations conducted at the Lower Subase prior to the advent of nuclear power.  Batteries from diesel-

powered submarines, which contained approximately 100 batteries, were routinely serviced in the Battery 

Overhaul Shop at Building 31.  Services ranged from charging the batteries to complete battery overhaul.  

Spent acid from the overhauled batteries was stored in a tank located at the Spent Acid Storage and 

Disposal Area (Site 15).  When the tank was full, the spent acid was pumped into a tank trunk and placed 

in the Area A Landfill (Site 2). 

 

Building 31 was used as the main hazardous/flammable materials warehouse for NSB-NLON from the 

1970s to late 1990s.  Materials 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 concentrations of lead.  As a result, the Navy prepared an Action 

Memorandum (HNUS, 1993a) recommending a time-critical removal action and a remedial design 

(HNUS, 1995a).  The removal action included excavation, onsite solidification of soil with a total lead 

concentration of 500 mg/kg or greater or a TCLP leachate lead concentration of 5 mg/L or greater, onsite 

backfilling, and offsite disposal of impacted debris.  Figure 1-7 shows the areas that were remediated at 

Site 17.  Building 31 was demolished in the late 1990s; however, the concrete floor slab of Building 31 

was left in place over the solidified lead-contaminated soil.  Asphalt pavement was placed over the floor 

slab as a protective wearing surface, and the area is currently used as a parking lot.   

 

Subsurface fuel oil lines formerly ran throughout Zone 3.  In 1996, pressure leak testing was performed 

on the lines and valves in the fuel oil distribution system within Zone 3.  The sections of the line and 

various valves tested in the portion of the distribution system within Zone 3 passed the testing 

procedures. 

 

1.2.4.2 Site Investigations 

The following investigations were conducted at Zone 3: 
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• Final Site Investigation - Subsurface Oil Contamination (Wehran, 1987). 

• Phase I RI (Atlantic, 1992). 

• Action Memorandum for Building 31 (HNUS, 1993). 

• Post Removal Action Report for Building 31 Lead Remediation (HNUS, 1995a). 

• Leak Testing Investigation for Fuel Oil Distribution System (Heitkamp, 1996). 

• Existing Data Summary Report for Lower Subase RI (B&RE, 1997a). 

• Phase II RI (B&RE, 1997b). 

• Site Investigation Report for Tank Farm Investigation (B&RE, 1997c). 

• Lower Subase RI (Tetra Tech, 1999). 

 

Details of the historical investigations are provided in the Lower Subase RI (Tetra Tech, 1999).  The 

findings of the Lower Subase RI for Zone 3 are discussed below.  A predesign investigation for Zone 3 

soil will be conducted after the Lower Subase FS is completed to supplement the existing data set. 

 

1.2.4.3 Summary of Investigation Findings 

Geology 

The soils of Zone 3 are mapped as Urban Land (USDA, 1983), and the surficial geology is mapped as 

artificial fill (USGS, 1960).  Based on borings, Zone 3 is underlain by 10 to 20 feet of sand and gravel fill 

overlying fine sand and silt.  The sand and silt units are interpreted as natural stratified drift deposits.  The 

bottom of the sand and silt unit and the top of bedrock were not encountered during boring installations; 

however, the USGS bedrock map (1967) identifies the Mamacoke Formation underlying Zone 3, and the 

Phase II RI report (B&RE, 1997b) estimates bedrock to be more than 70 feet bgs in this area.  

 

Extending along the river as far north as boring 13TB12, the wooden pier of the former quay wall is 

present at approximately 6 feet below grade.  A general cross section for this area is shown on 

Figure 1-3.  Sand and gravel fill overlie and underlie the wooden pier, except in the area of 13TB18 where 

a void space of 4 feet exists beneath the wooden pier.  The wooden pier extends to the south into Zone 4. 

 

Hydrogeology 

The unconfined water table in Zone 3 lies within the sand and gravel fill and underlying sand unit.  Depth 

to the water table ranges from approximately 4 to 5 feet bgs in monitoring wells located along the river to 

6 feet bgs at 13MW12 further inland.  Groundwater flow is generally to the west toward the Thames River 

during low and high tides.  Tidal influence is restricted to monitoring wells along the Thames River 

(MW1-3RI and MW2-3RI). 
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Based on a slug test conducted in well 13MW12 during the Phase I RI (Atlantic, 1992), the hydraulic 

conductivity of the sand and gravel fill is 1.7 feet per day.  The hydraulic gradient across Zone 3 is 

0.00792 from 13MW12 to MW1-3RI, based on water level data during low tide on October 27, 1997. 

 

Nature and Extent of Contamination 

Soil  

Analytical results for Zone 3 soil samples are summarized in Tables 1-27 through 1-30.  Various VOCs, 

SVOCs, and inorganics were detected in surface (less than 2 feet bgs) and subsurface (greater than 

2 feet bgs) soil samples.  TPH was only detected in subsurface soil samples.   

 

VOCs were detected infrequently and at low concentrations (e.g., 1 µg/kg of chloroform), and several 

were likely attributable to laboratory contamination (e.g., acetone and methylene chloride).   

 

SVOCs were detected primarily in subsurface soil and consisted mainly of PAHs.  Maximum 

concentrations of most SVOCs were detected in the sample collected from boring TB4-3RI.  Based on the 

distribution of SVOC concentrations, it appears that the SVOCs may be associated with leaks from the 

former fuel distribution pipeline that ran along the eastern side of Building 76.   

 

The maximum concentration of TPH (3,400 mg/kg) was detected in 13MW12 at 8 to 10 feet bgs.  TPH 

was detected in soil along Bullhead Road from Argonaut Road to Albacore Road, and along Albacore 

Road from Chaplin Road to Bullhead Road.  Trace levels of No. 2 and No. 6 fuel oils were detected in soil 

samples from WE2 and 13MW12.  Sources of the petroleum are likely leaks from the historical fuel 

distribution pipeline within Zones 3 and 4 and releases from previous USTs within Zone 4.   

 

Various inorganics were detected in Zone 3 surface and subsurface soil samples; however, lead was the 

primary inorganic detected at elevated concentrations.  Lead was detected at maximum concentrations 

greater than 4,000 mg/kg in both surface and subsurface soil.  The lead detections are most likely the 

result of past operations at Building 31.  The Navy remediated a majority of the soil under and adjacent to 

former Building 31 through solidification.  This treatment process reduced the leachability of lead in the 

treated soil, but it did not reduce the overall mass of lead in the soil.  Some untreated soil in the vicinity of 

former Building 31 still contains elevated concentrations of lead.  The results of pre- and post-remediation 

sampling showed that the mass and TCLP leachate concentrations of lead in the chemically stabilized 

soil beneath Building 31 ranged from 10 to 16,900 mg/kg with a mathematical average of 3,360 mg/kg 

and from below a 1 µg/L detection limit to 990 µg/L with a mathematical average of 79 µg/L, respectively.  

Past operations at Building 31 and the remaining untreated soil near Building 31 may have contributed to 

the lead detected in adjacent Zone 2 soil.   
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Maximum TCLP lead concentrations in surface and subsurface samples were 2.89 mg/L (SB25) and 

5.88 mg/L (SB17), respectively.  The TCLP concentration in the subsurface soil sample from boring SB17 

exceeded the RCRA lead TCLP limit of 5.0 mg/L for hazardous waste identification.  Three subsurface 

soil samples were analyzed for SPLP lead, and the resulting concentrations ranged from 0.0402 mg/L to 

0.478 mg/L.  The maximum SPLP lead concentration (0.478 mg/L) exceeded the Connecticut PMC RSR 

of 0.15 mg/L.  The TCLP and SPLP lead concentrations suggest that some of the lead in Zone 3 soil is 

leachable and could impact groundwater.  

 

Groundwater 

Analytical results for Zone 3 groundwater samples are summarized in Tables 1-31 and 1-32.  Trace 

concentrations of two SVOCs [bis(2-ethylhexyl) phthalate and fluorene] and varying concentrations of 

numerous inorganics were detected in groundwater samples.  Lead was detected at concentrations up to 

392 µg/L in an unfiltered groundwater sample collected from a temporary well installed inside Building 31.  

Data from temporary wells are considered to be “screening” data.  The maximum dissolved concentration 

of lead (10.5 µg/L) was detected in well MW2-3RI, which is located on the western side of Building 31 

along Albacore Road. 

 

Contaminant Fate and Transport 

Elevated concentrations of SVOCs and petroleum hydrocarbons, and inorganic concentrations in excess 

of background levels have been reported in Zone 3 soil.  Analytical data from groundwater samples 

indicated that petroleum hydrocarbons and inorganic constituents (lead) in soil are generally not migrating 

to groundwater or downgradient surface water (e.g., Thames River).  The data were inconclusive 

regarding migration of lead from Zone 3 (Building 31) to Zone 2.  It is likely that the lead concentrations in 

both zones are the result of past waste handling practices.  Zone 4 may have contributed to the 

petroleum impacts in the southern end of Zone 3.  The Thames River, which is downgradient of Zone 3, 

showed potential evidence of migration detections of PAHs and inorganics in sediment.  Historical 

stormwater management practices, spills, and other activities on the river are other mechanisms that may 

have resulted in contamination being present in the Thames River. 

 

Maximum detected concentrations of PAHs, TPH, and TCLP and SPLP lead in soil exceeded their 

respective PMCs, which indicates that the potential exists for these constituents to migrate from soil to 

groundwater.  Although maximum detected concentrations of PAHs exceeded PMCs, these compounds 

were not detected in Zone 3 groundwater samples.  The analytical data indicate that some organic 

constituents may be migrating from soil to groundwater.  The TCLP and SPLP lead concentrations 
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suggest that lead in Zone 3 soil is leachable and could impact groundwater, but the groundwater data do 

not support that conclusion. 

 

An evaluation conducted during the Lower Subase RI (Tetra Tech, 1999) indicated that natural 

attenuation may be viable for biodegradable constituents (i.e., SVOCs and petroleum hydrocarbons) 

detected in Zone 3 soil.  The evaluation focused on key groundwater quality parameters that indicated 

natural attenuation processes were occurring in a portion of Zone 3 groundwater; however, the findings of 

the evaluation are limited because petroleum-related compounds were generally not detected in Zone 3 

groundwater. 

 

Human Health Risk Assessment 

An HHRA was prepared as part of the Lower Subase RI for NSB-NLON (Tetra Tech, 1999); however, 

since that HHRA was prepared, EPA released new or revised guidance documents for preparing HHRAs, 

EPA Region 1 revised its protocols for conducting HHRAs, and CTDEP made revisions to RSRs.  An 

updated HHRA was prepared that recalculates the risks for potential Zone 3 receptors using current EPA 

and CTDEP HHRA guidance.  The updated HHRA is presented in Appendix A, and the Zone 3-specific 

HHRA is summarized below. 

 

Data Evaluation 

The first step of the HHRA involved the identification of COPCs.  Two types of COPCs were identified: 

direct contact COPCs and COPCs based on potential contaminant migration tendencies.  A chemical was 

selected as a COPC if the maximum detected concentration exceeded either federal or CTDEP criteria.  

The COPC selection process for soil is summarized in Tables 1-27 through 1-30, and the COPC selection 

process for groundwater is summarized in Tables 1-31 and 1-32.  Chemicals retained as COPCs for soil 

and groundwater at Zone 3 are presented in Table 1-33.  The direct contact COPCs were further 

evaluated in the HHRA.  The migration COPCs and other direct contact COPCs not able to be evaluated 

in the HHRA are further evaluated in Section 2 through development and selection of PRGs.  

 

In the 1999 HHRA, soil was subdivided into two groups for Zone 3, shallow soil (0 to 4 feet bgs) and all 

soil (0 to 10 feet bgs).  Soil samples collected at depths of greater than 10 feet bgs were not quantitatively 

evaluated in the 1999 HHRA.  In the updated HHRA, Zone 3 soil was subdivided into the following two 

groups: surface soil (0 to 2 feet bgs) and surface/subsurface soil (all soil samples). 
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Exposure Assessment 

The updated HHRA for Zone 3 was performed to characterize the potential risks to likely human receptors 

under current and potential future land use.  Potential receptors under current land use are construction 

workers and full-time employees.  Potential receptors under future land use are construction workers, full-

time employees, and hypothetical residents.  Potential risks were evaluated for RME and CTE scenarios. 

 

At present, Zone 3 is covered by concrete and there are no grassy areas; therefore, there are no 

exposures to surface soil by current full-time employees.  However, it was assumed that the concrete was 

removed and that full-time employees could be exposed to surface soil.  The assumption that current full-

time employees could be exposed to all surface soil is conservative and overestimates risk to full-time 

employees under current conditions because they have very little exposure to surface soil.  This scenario 

is more representative of potential future conditions after surface cover conditions have changed and 

surface soil is exposed.  If excavation activities occurred at Zone 3 (i.e., subsurface soils were brought to 

the surface and mixed with surface soil), full-time employees could be exposed to COPCs in both surface 

and subsurface soil.  The potential exposure pathways for full-time employees include incidental ingestion 

and dermal contact. 

 

Risk Characterization 

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors and are summarized in Tables 1-34 and 1-35 for the RME and 

CTE scenarios, respectively.   

 

HIs for all receptors under the RME and CTE scenarios were less than or equal to unity (1), indicating 

that adverse non-carcinogenic effects are not anticipated for these receptors under the defined exposure 

conditions.  ILCRs for all receptors under the RME and CTE scenarios were less than or within EPA’s 

target risk range and less than CTDEP’s acceptable level for cumulative exposures. 

 

Exposures to lead in surface/subsurface soil by hypothetical child residents were evaluated using the 

IEUBK model.  The results of the IEUBK model indicated that risks to hypothetical child residents from 

exposures to lead in surface/subsurface soil were less than the EPA goal of no more than 5 percent of 

children exceeding a 10 µg/dL blood-lead level. 

 

Exposures to lead in surface soil by full-time employees and lead in surface/subsurface soil by 

construction workers and full-time employees were evaluated using the Adult Lead Model.  Results of the 

adult lead model analysis indicate that for construction workers and full-time employees, blood-lead levels 
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for children (fetuses of exposed woman) were less than the EPA goal of no more than 5 percent of 

children exceeding a 10 µg/L blood-lead level. 

 

Although the results of the IEUBK and adult lead models are within EPA acceptable levels, 

concentrations of lead in one surface soil sample and eight subsurface soil samples exceeded the 

CTDEP RSR of 400 mg/kg. 

 

Comparison to CTDEP RSRs 

Concentrations of benzo(a)anthracene, benzo(b)fluoranthene, lead, and TPH in surface/subsurface soil 

exceeded CTDEP residential RSRs for direct contact with soil.  Lead was the only chemical detected in 

surface soil (0 to 2 ft bgs) under paved areas at concentrations exceeding CTDEP industrial RSRs.  

Concentrations of lead in surface soil and benzo(a)anthracene, benzo(b)fluoranthene, chrysene, lead, 

and TPH in subsurface soil (2 to 10 ft bgs) exceeded CTDEP PMC.  Concentrations of several chemicals 

in groundwater exceeded CTDEP groundwater protection (GA/GAA) criteria.  The Connecticut 

groundwater protection criteria are applicable to GA/GAA-classified areas (drinking water source areas) 

only.  All groundwater at the Lower Subase at NSB-NLON is within a GB-classified area (a non-drinking 

water source area); therefore, no COCs were retained for direct contact exposures to groundwater.  

Concentrations of beryllium, copper, lead, mercury, and zinc exceeded Connecticut surface water 

protection criteria, and these metals were retained as COCs in groundwater. 

 

Comparison to 1999 HHRA Results 

Table 1-36 presents a comparison of ILCRs and HIs from the 1999 HHRA to those calculated in the 

updated HHRA.  ILCRs are lower in the updated HHRA for full-time employees exposed to surface soil 

compared to those estimated in the 1999 HHRA, and HIs in the updated HHRA were essentially the same 

as those in the 1999 HHRA. 

 

The ILCRs for construction workers exposed to surface/subsurface soil are lower in the updated HHRA 

compared to those estimated in the 1999 HHRA.  In contrast, the HIs estimated in the updated HHRA are 

slightly greater than those estimated in the 1999 HHRA.  ILCRs for construction workers exposed to 

groundwater are lower in the updated HHRA, and HIs are slightly greater in the updated HHRA. 

  

ILCRs and HIs for hypothetical residents exposed to surface/subsurface soil are greater in the updated 

HHRA compared to those estimated in the 1999 HHRA.  

 

In both the 1999 HHRA and updated HHRA, EPA’s IEUBK lead model was used to evaluate exposures to 

lead in soil by hypothetical child residents.  The IEUBK results in the 1999 HHRA indicated that 
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exposures to lead under the RME and CTE scenarios exceeded acceptable levels.  The results of the 

IEUBK modeling conducted for the updated HHRA were within acceptable levels.   

 

Exposures to lead in soil by construction workers and full-time employees were evaluated in both HHRAs 

using the Adult Lead Model, a slope-factor approach developed by the EPA TRW for Lead (2003b).  

Model results exceeded acceptable levels for full-time employees for construction workers in the 1999 

HHRA.  The results of the lead modeling in the updated HHRA were within acceptable levels for 

construction workers and full-time employees. 

 

COCs and Risk-Based PRGs 

The results of the updated HHRA were used to identify COCs for Zone 3.  HIs and ILCRs for all receptors 

and exposure scenarios were within EPA target levels.  Concentrations of lead in several samples 

exceeded the Office of Solid Waste and Emergency Response (OSWER) residential screening level by 

an order of magnitude of more; therefore, lead was retained as an EPA COC.  Maximum detected 

concentrations of several chemicals in soil and groundwater exceeded CTDEP RSRs listed threshold 

values; therefore, these chemicals were retained as CTDEP COCs.  Table 1-37 presents the Zone 3 

direct contact EPA COCs, and Table 1-38 present the CTDEP COCs.  Risk-based PRGs were then 

developed for the appropriate EPA COCs using the exposure assumptions in the updated HHRA and as 

presented in Table 1-39.  PRGs for the CTDEP COCs are based on the CTDEP RSRs and are presented 

in Table 1-40. 

 

1.2.5 Zone 4 

1.2.5.1 Site Description 

Zone 4 extends from the southern end of Bullhead Road to the southern end of the Lower Subase along 

the Thames River.  The ground surface in Zone 4 slopes gently to the west toward the Thames River and 

is entirely paved or covered with buildings.  The Providence and Worcester Railroad runs along the 

eastern border of the zone, and the Thames River borders it to the west. 

 

Zone 4 includes Site 13 – Building 79 Former Waste Oil Pit, Site 19 – Former Solvent Storage Area 

(Building 316), and the Quay Wall Study Area.  Fuel oil distribution lines formerly ran throughout Zone 4; 

however, they have been abandoned.  In addition, prior to abandonment, the gate valve to the Tank Farm 

was previously located in this zone in Building 332.  Subsurface utility trenches are present throughout 

Zone 4.  Figure 1-8 illustrates Zone 4, the site boundaries, previous fuel oil distribution lines, 

steam/condensate/electrical ducts, and other utilities. 
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Site 13 (Building 79 Former Waste Oil Pit) is located adjacent to one of the oil-impacted areas identified in 

the Navy Environmental Support Office (NESO) and Wehran Engineering Corporation reports (NESO, 

1979 and Wehran, 1987).  A railroad spur was located at Site 13, where diesel engines were serviced 

inside Building 79 during World War II and through the 1950s.  The Building 79 service area included a pit 

in the northwestern corner of the building into which waste oil and solvents were reportedly drained during 

the cleaning and servicing of diesel engines.  The pit is no longer in use and has been filled with concrete.  

Available building maps show a subsurface drainpipe extending from the pit to Albacore Road.  

Building 79 is slated to be demolished as part of a project to build a new Port Operations Center on the 

footprint of Building 110.  Building 79 will be demolished to grade and the area will be subsequently 

paved and used for parking. 

 

Site 19 (Former Solvent Storage Area) includes former Building 316, which was located south of the gate 

valve building (Building 332).  Various solvents used for equipment cleaning were stored in Building 316 

until approximately 10 years ago.  The roof and doors of Building 316 were recently demolished leaving 

only the side walls. 

 

The Quay Wall Study Area runs from approximately Pier 2 to Pier 6 (Figure 1-2).  The wooden platform 

and quay wall were constructed in 1940 (Figure 1-3).  Construction details for the platform and quay wall 

are provided in Section 1.2.1.4.  Petroleum impacts were previously visible in the soil immediately above 

the wooden platform and in the fill below the wooden platform.  The petroleum was found in the area 

around the stormwater system manhole northeast of former Pier 4.  Globules of floating product were also 

present in standing water in void spaces below the wooden platform.  Releases of petroleum product and 

oily substances were observed in the Thames River in the vicinity of the stormwater system outfall just 

north of former Pier 4 in November 1994.  It was determined that the probable source of the releases was 

the stormwater system manhole near former Pier 4 and Building 79.  An expandable rubber plug was 

placed in the stormwater system outfall in November 1994, and the stormwater pipe leading to the outfall 

was abandoned and filled with sand in late December 1994.  In addition, a spill response and cleanup 

contractor removed approximately 2,300 gallons of oily wastewater and generated thirty-nine 55-gallon 

drums, two 30-gallon drums, and one 18-gallon drum of absorbent pads contaminated with product during 

cleanup activities.  Five product recovery wells (QW-1 through QW-5) were subsequently installed, and 

approximately 16,000 gallons of oily water were pumped from the recovery wells four times between 

December 5 and 21, 1994, and containerized.  A small percentage of the liquid pumped (less than 

5 percent) was petroleum product.  These measures appear to have eliminated significant migration of 

petroleum product from this source because no visible petroleum product was observed in the Thames 

River near the outlet during subsequent inspections.  An inventory of wells QW-1, QW-2, QW-3, and 

QW-5, conducted in October 2007, found no evidence of free product in any of the wells, which provides 

further support that a significant source of petroleum does not remain at this site. 

100706/P 1-37 CTOs 424, WE24, AND WE57 



  REVISION 5 
  DECEMBER 2010 
 
  

Subsurface fuel oil distribution lines formerly ran throughout Zone 4 (Figure 1-8).  In 1996, pressure leak 

testing was performed on the lines and valves in the fuel distribution system within Zone 4.  The tightness 

testing study found that Valve Nos. 19 and 20 on the Building 332 North Line and Valve Nos. 17 and 18 

on the Building 332 South Line failed tightness testing and required replacement.  The Navy subsequently 

replaced the appropriate valves.  The other sections of the fuel distribution line and various valves tested 

in the portion of the distribution system within Zone 4 passed the testing procedures.  All lines were 

subsequently abandoned in place. 

 

Surface water runoff in Zone 4 is collected in catch basins and drains through storm sewers to the 

Thames River.  Zone 4 catch basins and storm sewers are shown on Figure 1-8.  Four stormwater 

system outfalls discharge directly to the Thames River from Zone 4.  In accordance with the requirements 

of the basewide NPDES Stormwater General Permit for Industrial Activities, the stormwater outfall off the 

southwestern corner of Building 85 in the Quay Wall Study Area is monitored annually. 

 

1.2.5.2 Site Investigations 

The following investigations were conducted at Zone 4: 

 

• Oil Contamination of Groundwater at Subase New London (NESO, 1979). 

• Final Initial Assessment Study (Envirodyne, 1983). 

• Final Site Investigation - Subsurface Oil Contamination (Wehran, 1987). 

• Phase I RI (Atlantic, 1992). 

• Removal Site Evaluation for Quay Wall (HNUS, 1995b). 

• Leak Testing Investigation for Fuel Oil Distribution System (Heitkamp, 1996). 

• Existing Data Summary Report for Lower Subase RI (B&RE, 1997a). 

• Phase II RI (B&RE, 1997b). 

• Site Investigation Report for Tank Farm Investigation (B&RE, 1997c). 

• Annual NPDES Storm Water Monitoring Program (Navy, 1997). 

• Lower Subase RI (Tetra Tech, 1999). 

 

The details of the historical investigations are provided in the Lower Subase RI (Tetra Tech, 1999).  The 

findings of the Lower Subase RI for Zone 4 are discussed below.  Predesign investigations for Zone 4 soil 

and groundwater will be conducted after the Lower Subase FS is completed to supplement the existing 

data set. 
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1.2.5.3 Summary of Investigation Findings 

Geology 

The soils of Zone 4 are mapped as Urban Land (USDA, 1983), and the surficial geology is mapped as 

artificial fill (USGS, 1960).  Underlying Zone 4 is 5 to 15 feet of sand and gravel fill material, with some 

debris (brick fragments and fly ash) in the eastern part of the site, underlain by a natural micaceous silt 

and sand unit interpreted as a stratified drift deposit.  The depth to the bottom of the sand and silt unit and 

the top of bedrock are unknown; however, the USGS bedrock map (USGS, 1967) identifies the 

Mamacoke Formation underlying Zone 4, and the Phase II RI report (B&RE, 1997b) estimates the 

bedrock to be approximately 70 feet bgs.  

 

In the western part of Zone 4, a wooden pier and quay wall constructed in 1940 underlie Albacore Road.  

Construction details for the platform and quay wall are provided in Section 1.2.1.4, and additional 

information is contained in the Removal Site Evaluation for Quay Wall report (HNUS, 1995b). 

 

Hydrogeology 

The unconfined water table in Zone 4 lies within the sand and gravel backfill at depths ranging from 

approximately 4 to 6 feet bgs, and groundwater flow is generally to the west-northwest toward the 

Thames River at low tide.  Monitoring wells along Albacore Road are influenced by diurnal tides.  The 

influence of the tides extends approximately 50 to 60 feet east from the Thames River. 

 

Based on a slug test conducted in well 13MW14 during the Phase I RI (Atlantic, 1992), the hydraulic 

conductivity of the sand and gravel backfill is 576 feet per day.  A slug test conducted in 13MW13 yielded 

a hydraulic conductivity of 40 feet per day; however, this monitoring well is screened across the sand and 

gravel fill and the sand and silt units and does not provide representative conductivity values for either 

formation, but rather provides a combined value.  Based on water level data during low tide on 

October 27, 1998, the hydraulic gradient across Zone 4 is 0.0039 from MW2-4RI to QW-4. 

 

Nature and Extent of Contamination 

Soil 

Analytical results for Zone 4 soil samples are summarized in Tables 1-41 through 1-44.  SVOCs, TPH, 

and inorganics were detected in surface soil samples (less than 2 feet bgs).  PAHs were the primary 

SVOCs detected in surface soil from the boring for well MW1-4RI.  TPH was detected at a maximum 

concentration of 3,440 mg/kg (13TB4A), and lead was detected at a maximum concentration of 

10,600 mg/kg (WE4A) in surface soil.  

100706/P 1-39 CTOs 424, WE24, AND WE57 



  REVISION 5 
  DECEMBER 2010 
 
 

Subsurface soil samples (greater than 2 feet bgs) had low concentrations of VOCs, various SVOCs 

(mainly PAHs), one pesticide, TPH, and inorganics  One subsurface soil sample, collected from boring 

QW-1, was analyzed for pesticides/PCBs and contained endrin at 6.7 µg/kg.  TPH contamination is 

widespread in subsurface soil.  The maximum TPH concentration (11,800 mg/kg) was detected in 

subsurface soil from 13TB2A.  Lead concentrations in subsurface soil ranged from 25.2 to 8,240 mg/kg.  

 

During the Phase I RI, samples were analyzed by fluorescence spectroscopy to identify the type of oil 

present.  An area of subsurface soil west of and adjacent to Building 79 contained a mixture of heavy 

residual fuel oil (No. 6 fuel oil) and waste oil.  In addition, product recovered during a removal action at 

the Zone 4 Quay Wall in 1994 was analyzed and contained metals and petroleum.  These data suggest 

that both waste oil (CERCLA) and virgin petroleum (non-CERCLA) were released to the subsurface in 

Zone 4 and are currently co-mingled in the subsurface. 

 

Three soil sample locations had lead TCLP results that exceeded the RCRA TCLP criterion of 5 mg/L for 

identification of hazardous waste.  The surface soil sample from WE4A had a TCLP lead concentration of 

143.0 mg/L.  Subsurface soil samples from 13TB3A and QW-1 had TCLP lead concentrations of 

150 mg/L and 51.9 mg/L, respectively.  SPLP lead concentrations in surface and subsurface soil samples 

were all less than 0.11 mg/L and were significantly less than detected TCLP lead concentrations. 

 

Groundwater 

Analytical results for Zone 4 groundwater samples are summarized in Tables 1-45 and 1-46.  

1,1-Dichloroethene and vinyl chloride in 13MW13S and methylene chloride in WE5 were detected 

infrequently at maximum concentrations ranging from 9 to 57 µg/L.  Low concentrations and infrequent 

detections of other VOCs and SVOCs were also noted in Zone 4 groundwater.  TPH was detected in 

historical groundwater samples from 13MW16 (at concentrations decreasing from 5,400 to 700 µg/L over 

time) and in the sample from well WE1 at a concentration of 500 µg/L during Round 2 of the Phase II RI.  

In 1994, the Navy completed a time-critical removal action, and an estimated 800 gallons of petroleum 

product were removed.  The removal action also involved the plugging and disabling of a storm sewer 

outfall that served as a conduit for petroleum contamination to reach the Thames River.  TPH was not 

detected in any of the groundwater samples collected during the Lower Subase RI.  In groundwater, three 

small areas containing slightly elevated total lead concentrations were identified during the Lower Subase 

RI including areas along the quay wall northwest of Building 85 (well QW4 at 14.4 µg/L), at the 

northeastern corner of Building 85 (well NESO11 at 10.2 µg/L), and along the western side of Building 79 

(well 13MW4 at 10.3 µg/L).  However, the maximum dissolved lead concentration was only 6.8 µg/L, and 

it was detected in 13MW14.  Therefore, it is likely that total lead groundwater concentrations were 

impacted by suspended solids. 
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Contaminant Fate and Transport 

Elevated concentrations of SVOCs and petroleum hydrocarbons and inorganic concentrations in excess 

of background levels were reported in Zone 4 soil.  Analytical data from groundwater samples indicated 

that petroleum hydrocarbons and inorganics (mainly lead) in soil may be migrating to groundwater and to 

downgradient receptors in the Thames River.  Lead data from Zones 3 and 4 suggest that past waste 

disposal practices at Building 31 in Zone 3 may have impacted soil in both zones but that migration is not 

occurring.  Zone 4 may be contributing to petroleum impacts in the southern end of Zone 3.  The Thames 

River, which is downgradient of Zone 4, showed potential evidence of migration impacts with some 

detections of PAHs and inorganics.  Historical stormwater management practices, spills, and other 

activities on the river are other mechanisms that may have resulted in contamination being present in the 

Thames River. 

 

Maximum detected concentrations of PAHs, TPH, and TCLP metals in soil exceeded their respective 

PMCs, which indicates that the potential exists for these constituents to migrate from soil to groundwater.  

Although the maximum detected concentrations of PAHs exceeded PMCs, these compounds were 

detected infrequently in Zone 4 groundwater samples (i.e., in less than 8 percent of the samples).  Zone 4 

analytical data suggest that lead may be migrating from soil to groundwater, but the resulting groundwater 

concentrations have generally been less than regulatory criteria. 

 

An evaluation conducted during the Lower Subase RI (Tetra Tech, 1999) indicated that natural 

attenuation may be viable for biodegradable constituents (i.e., VOCs, SVOCs, and petroleum 

hydrocarbons) detected in soil and groundwater.  Key water quality data indicated that natural attenuation 

is occurring in a limited portion of Zone 4 groundwater; however, petroleum-related compounds were 

generally not detected in Zone 4 groundwater. 

 

Human Health Risk Assessment 

An HHRA was prepared as part of the Lower Subase RI for NSB-NLON (Tetra Tech, 1999).  Since that 

HHRA was prepared, EPA released new or revised guidance documents for preparing HHRAs, EPA 

Region 1 revised its protocols for conducting HHRAs, and CTDEP made revisions to RSRs.  An updated 

HHRA was prepared that recalculates the risks for potential Zone 4 receptors using current EPA and 

CTDEP HHRA guidance.  The updated HHRA is presented in Appendix A, and the Zone 4-specific HHRA 

is summarized below. 
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Data Evaluation 

The first step of the HHRA involved the identification of COPCs.  Two types of COPCs were identified: 

direct contact COPCs and COPCs based on potential contaminant migration tendencies.  A chemical was 

selected as a COPC if the maximum detected concentration exceeded either federal or CTDEP criteria.  

The COPC selection process for soil is summarized in Tables 1-41 through 1-44, and the COPC selection 

process for groundwater is summarized in Tables 1-45 and 1-46.  Chemicals retained as COPCs for soil 

and groundwater at Zone 4 are presented in Table 1-47.  The direct contact COPCs are further evaluated 

in the HHRA.  The migration COPCs and other direct contact COPCs not able to be evaluated in the 

HHRA were further evaluated in Section 2 through development and selection of PRGs.  

 

In the 1999 HHRA, soil was subdivided into two groups for Zone 4, shallow soil (0 to 5 feet bgs) and all 

soil (0 to 10 feet bgs).  In the updated HHRA, soil for Zone 4 was subdivided into surface soil (0 to 2 feet 

bgs) and surface/subsurface soil (all soil samples).   

 

Exposure Assessment 

The updated HHRA for Zone 4 was performed to characterize the potential risks to likely human receptors 

under current and potential future land use.  Potential receptors under current land use are construction 

workers and full-time employees.  Potential receptors under future land use are construction workers, full-

time employees, and hypothetical residents.  Potential risks were evaluated for the RME and CTE 

scenarios. 

 

At present, Zone 4 is covered by concrete and there are no grassy areas; therefore, full-time employees 

are not currently exposed to COPCs in surface soil.  However, for purposes of risk assessment, it was 

assumed that the concrete was removed and that full-time employees could be exposed to surface soil.  

The assumption that current full-time employees could be exposed to all surface soil is conservative and 

overestimates risk to full-time employees under current conditions because they have very little exposure 

to surface soil.  This scenario is more representative of potential future conditions after surface cover 

conditions have changed and surface soil is exposed.  Additionally, if excavation activities were to occur 

at Zone 4 (i.e., the subsurface soils were brought to the surface and mixed with surface soil), full-time 

employees could be exposed to COPCs in both surface and subsurface soil.  The potential exposure 

pathways for full-time employees would include incidental ingestion and dermal contact. 

 

Risk Characterization 

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors and are summarized in Tables 1-48 and 1-49 for the RME and 
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CTE scenarios, respectively.  HIs for all receptors under the RME and CTE scenarios were less than or 

equal to unity (1), indicating that adverse non-carcinogenic effects are not anticipated for these receptors 

under the defined exposure conditions. 

 

ILCRs for all receptors under the RME scenario, with the exception of the hypothetical child and lifetime 

residents, were within EPA’s target risk range of 10-4 to 10-6.  The ILCRs for hypothetical child residents 

(3 x 10-4) and hypothetical lifelong residents (3 x 10-4) exceeded EPA’s target range.  Carcinogenic PAHs 

and arsenic were the major contributors to the ILCRs. 

 

ILCRs for all receptors under the CTE scenario were less than or within EPA’s target risk range and less 

than CTDEP’s acceptable level for cumulative exposures. 

 

Exposures to lead in surface/subsurface soil by hypothetical child residents were evaluated using the 

IEUBK model.  The results of the IEUBK model indicated that risks to hypothetical child residents from 

exposures to lead in subsurface soil exceeded the EPA goal of no more than 5 percent of children 

exceeding a 10 µg/dL blood-lead level.  Exposures to lead in surface soil by full-time employees and lead 

in surface/subsurface soil by construction workers and full-time employees were evaluated using the 

Adult Lead Model.  Results of the Adult Lead Model analysis indicated that for construction workers and 

full-time employees, blood-lead levels for children (fetuses of exposed woman) exceeded the EPA goal. 

 

Vinyl chloride and ethylbenzene were detected in groundwater at concentrations exceeding EPA or 

CTDEP screening levels for migration from groundwater through building foundations and into indoor air.  

Exposure of hypothetical residents to COPCs that have migrated from groundwater into indoor air was 

evaluated using EPA’s Johnson and Ettinger volatilization model (2003a).  HIs and ILCRs for the 

migration of vinyl chloride and ethylbenzene from groundwater through building foundations and into 

indoor air were less than EPA and CTDEP acceptable levels. 

 

Comparison to CTDEP RSRs 

Concentrations of carcinogenic PAHs, lead, and TPH in surface/subsurface soil exceeded CTDEP 

residential RSRs for direct contact with soil and were retained as COCs.  Concentrations of 

benzo(a)anthracene, dibenzo(a,h)anthracene, lead, and TPH in surface soil samples (0 to 2 ft bgs) under 

paved areas exceeded CTDEP industrial RSRs.  Concentrations of carcinogenic PAHs, carbazole, lead, 

and TPH in surface soil and lead and TPH in subsurface soil (2 to 10 ft bgs) exceeded CTDEP PMC.  

Concentrations of several chemicals in groundwater exceeded CTDEP groundwater protection (GA/GAA) 

criteria.  The Connecticut groundwater protection criteria are applicable to GA/GAA-classified areas 

(drinking water source areas) only.  All groundwater in the Lower Subase at NSB-NLON is within a 

GB-classified area (a non-drinking water source area); therefore, no COCs were retained for direct 

100706/P 1-43 CTOs 424, WE24, AND WE57 



  REVISION 5 
  DECEMBER 2010 
 
contact exposures to groundwater.  Concentrations of vinyl chloride in groundwater exceeded 

Connecticut groundwater volatilization criteria, and concentrations of benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, total arsenic, total cadmium, total 

chromium, total copper, total lead, total mercury, total zinc, and TPH exceeded Connecticut surface water 

protection criteria and were retained as COCs in groundwater. 

 

Comparison to 1999 HHRA Results 

Table 1-50 presents a comparison of ILCRs and HIs from the 1999 HHRA to those calculated in the 

updated HHRA.  ILCRs are lower in the updated HHRA for full-time employees exposed to surface soil 

compared to those estimated in the 1999 HHRA.  The HI for full-time employees exposed to surface soil 

in the updated HHRA as the same as those in the 1999 HHRA. 

 

The ILCRs for construction workers exposed to surface/subsurface soil are lower in the updated HHRA 

than those estimated in the 1999 HHRA.  In contrast, the HIs estimated in the updated HHRA are greater 

than those estimated in the 1999 HHRA.  ILCRs for construction workers exposed to groundwater are 

greater in the updated HHRA, and HIs for construction workers exposed to groundwater are lower. 

  

ILCRs and HIs for hypothetical residents exposed to surface/subsurface soil are greater in the updated 

HHRA compared to those estimated in the 1999 HHRA.   

 

In both the 1999 HHRA and the updated HHRA, EPA’s IEUBK lead model was used to evaluate 

exposures to lead in soil by hypothetical child residents.  The IEUBK results indicated that exposures to 

lead under the RME scenario exceeded acceptable levels, but results for the CTE scenario were within 

acceptable levels.  The results of the IEUBK modeling conducted for the updated HHRA also exceeded 

acceptable levels.   

 

Exposures to lead in soil by construction workers and full-time employees were evaluated in both HHRAs 

using the Adult Lead Model (EPA, 2003b).  Model results exceeded acceptable levels for full-time 

employees and construction workers in the 1999 HHRA and updated HHRA. 

 

COCs and Risk-Based PRGs 

The results of the updated HHRA were used to identify COCs for Zone 4.  Two sets of COCs were 

identified, one set based on EPA criteria and one set based on CTDEP criteria.  For carcinogens, a 

chemical was retained as an EPA COC if the cumulative ILCR was greater than 1 x 10-4 and the 

chemical-specific ILCR was greater than 1 x 10-6.  For non-carcinogens, a chemical was retained as an 

EPA COC if the HI for a target organ was greater than 1 and the chemical-specific HQ was greater 
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than 0.1.  A chemical was retained as a CTDEP COC if the maximum detected concentration exceeded a 

CTDEP RSR listed threshold value.  Table 1-51 presents the Zone 1 direct contact EPA COCs, and 

Table 1-52 present the CTDEP COCs.  Risk-based PRGs were then developed for the appropriate EPA 

COCs using the exposure assumptions in the updated HHRA and are presented in Table 1-53.  PRGs for 

the CTDEP COCs are based on the CTDEP RSRs and are presented in Table 1-54. 

 

1.2.6 Zone 5 

1.2.6.1 Site Description 

Zone 5 (Figure 1-9) consists of Site 22, which includes Pier 33, Building 175, and approximately 

400 linear feet of additional riverfront property adjacent to these two structures.  The Thames River abuts 

Zone 5 to the west, and the Providence and Worcester Railroad lies to the east.  No subsurface steam 

and condensate ducts or former fuel oil distribution lines extend into Zone 5.  

 

Zone 5 is generally level and covered by Building 175 and pavement.  Surface elevations range from 5 to 

7 feet above msl across the site and increase rapidly east of Building 175 to the 30-foot elevation terrace 

underlying the golf course. 

 

Building 175 was originally used to house several above-ground battery acid (sulfuric acid) storage tanks.  

Large above-ground storage tanks were installed throughout the interior of Building 175.  Transfer lines 

from the battery acid above-ground storage tanks were extended in trenches along Amberjack Road to 

the piers.  The Navy removed the above-ground storage tanks and associated transfer piping.  There are 

no known or reported spills from the above-ground storage tanks or transfer system.  Building 175 is 

currently used for miscellaneous storage and administrative purposes. 

 

A 1,000-gallon UST was located adjacent to the southern side of Building 175.  No leakage was identified 

during a tightness test on 22 May 1990.  Stained soil was observed around the fill pipe of the UST, and 

concentrations of TPH in soil from the vicinity of the UST exceeded federal and state criteria (Atlantic, 

1995a).  The UST was removed and replaced by a new 1,500-gallon above-ground storage tank.  A 

250-gallon diesel fuel UST was located adjacent to the northern side of Building 175 and served an 

emergency generator for the sewage lift station.  This UST was removed and replaced with a 550-gallon 

above-ground storage tank.  All current storage tanks are monitored and inspected per the requirements 

of the Subase Integrated Contingency Plan. 

 

Four stormwater system outfalls discharge directly to the Thames River from Zone 5 and the area just 

south of Zone 5.  The stormwater system outfall located midway between Building 175 in Zone 5 and 

Building 174 in Zone 6 was previously monitored annually during a storm event under the basewide 
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General NPDES Storm Water Permit.  Sampling of the outfall was discontinued in 2004.  A box culvert 

between Buildings 175 and 176 conveys surface drainage (i.e., Stream 6) from the Area A Downstream 

Watercourses (Site 3), east of Zone 5, to the Thames River. 

 

1.2.6.2 Site Investigations 

The following investigations were conducted at Zone 5: 

 

• Pier 33 and Berth 16/Former Incinerator Site Investigation (Atlantic, 1995a) 

• Existing Data Summary Report for Lower Subase RI (B&RE, 1997a) 

• Annual NPDES Storm Water Monitoring Program (Navy, 1997) 

• Lower Subase RI (Tetra Tech, 1999) 

 

The details of historical investigations are provided in the Lower Subase RI (Tetra Tech, 1999).  The 

findings of the Lower Subase RI for Zone 5 are discussed below.  Predesign investigations for Zone 5 soil 

and groundwater will be conducted after the Lower Subase FS is completed to supplement the existing 

data set. 

 

1.2.6.3 Summary of Investigation Findings 

Geology 

The soils of Zone 5 are mapped as Udorthents - Urban Land with 0 to 15 percent slopes (USDA, 1983), 

and the surficial geology is mapped as stratified glacial drift deposits of the 30-foot elevation terrace along 

the Thames River (USGS, 1960).  Five borings for the Lower Subase RI and 22 borings from previous 

investigations confirm the mapped lithology of Zone 5.  The site is underlain by fill consisting of sand or 

sand and gravel.  Fill extends to bedrock and ranges from 5 feet thick in the eastern portion of the site to 

20 feet thick at the edge of the quay wall.   

 

Several geotechnical borings installed by Morrison Geotechnical Engineering in 1989 were advanced to 

bedrock, confirming the bedrock lithology for Zone 5 as mapped by USGS (1967).  Zone 5 lies along the 

contact of the Alaskite gneiss to the north and the Granitic gneiss to the south.  The bedrock surface is 

approximately 6 to 12 feet bgs along the Thames River in Zone 5. 

 

Hydrogeology 

The unconfined water table at Zone 5 lies within the sand and gravel backfill and the natural sand unit at 

a depth of approximately 4 feet bgs.  Groundwater flow is to the west toward the Thames River.  Based 
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on water level measurements from wells located approximately 50 to 55 feet from the Thames River, 

groundwater at Zone 5 is only slightly influenced by tidal fluctuations in the Thames River.   

 

No aquifer tests have been performed at Zone 5 to date.  However, the sand and gravel fill material 

underlying Zone 5 is similar to the fill material underlying other Lower Subase zones and is therefore 

assumed to have a similar average (geometric mean) hydraulic conductivity of 59 feet per day based on 

slug tests conducted during the Phase I RI (Atlantic, 1992) in Zones 1 through 4.  Insufficient water level 

data were available to determine the hydraulic gradient across Zone 5; however, based on the proximity 

and similar lithology the Zone 6 average hydraulic gradient to the Thames River of 0.0092 during low tide 

is assumed to be also representative of Zone 5. 

 

Nature and Extent of Contamination 

Soil 

Analytical results for Zone 5 soil samples are summarized in Tables 1-55 through 1-58.  Surface (less 

than 2 feet bgs) and subsurface (greater than 2 feet bgs) soil samples had low and infrequent detections 

of VOCs, pesticides, PCBs, various SVOCs (mainly PAHs), TPH, and inorganics.  The locations with the 

greatest concentrations of SVOCs, TPH, and metals varied among subsurface soil samples.   

 

Eleven SVOCs were detected at maximum concentrations in the subsurface soil sample collected from 

TB4-5RI, located on Amberjack Road just outside the western edge of Site 22.  SVOC concentrations 

ranged from 1 µg/kg (anthracene) to 23,000 µg/kg (2-methylnapthalene).  2-Methylnapthalene was 

detected at concentrations greater than 9,500 µg/kg in subsurface soil samples collected from TB1-5RI, 

19MW3, and 19MW4.  The data also indicate that the former tank on the southern side of Building 175 

impacted a portion of Zone 5.  This may have been from a historical UST leak or from spillage during UST 

filling.  The Navy has since removed and replaced the UST.  Ethylbenzene (38 µg/kg), toluene (10 µg/kg), 

and xylenes (150 µg/kg) were detected in the surface soil sample from boring 19MW4.  Minor oil staining 

or sheens were observed in surface and subsurface soil samples from borings 19MW3, 19MW4, and 

19TB2.  To a lesser degree, constituents originating from the UST adjacent to the north of Building 175 

are also evident based on analytical results for SVOCs in soil samples.  TPH was detected at similar 

maximum concentrations in surface (6,800 mg/kg in 19SS1) and subsurface soil (6,200 mg/kg in 19TB2). 

 

Aroclor-1260 was detected in subsurface soil samples from borings 19MW2, 19TB4, and 19TB2 at 

concentrations ranging from 42 to 140 µg/kg. 
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Inorganic concentrations in Zone 5 soil were generally low compared to other zones.  Lead 

concentrations were all less than 100 mg/kg.  The maximum lead concentration detected in surface soil 

(48.4 mg/kg) was less than the maximum concentration in subsurface soil (91.2 mg/kg).   

 

Surface soil samples were analyzed for TCLP lead, and subsurface soil samples were analyzed for both 

SPLP and TCLP lead.  Measured concentrations were lower using SPLP compared to TCLP methods.   

 

Groundwater 

Analytical results for Zone 5 groundwater samples are summarized in Tables 1-59 and 1-60.  

Groundwater samples contained various concentrations of VOCs, SVOCs (mainly PAHs), and inorganics.  

VOCs and SVOCs were generally detected infrequently at low concentrations.  2-Methylnapthalene and 

naphthalene were detected at concentrations greater than 70 µg/L in well 19MW4.  The majority of 

SVOCs were detected in groundwater samples collected from 19MW3 and 19MW4, located west and 

south of Building 175, respectively.  Fluorescence spectroscopy data indicate that wells 19MW3 and 

19MW4 may contain residual No. 4 or No. 6 fuel oil impacts. 

 

Contaminant Fate and Transport 

VOCs, SVOCs, and petroleum hydrocarbons, and inorganic concentrations in excess of background 

levels were reported in Zone 5 soil.  Analytical data from groundwater samples indicated that petroleum 

hydrocarbons in soil have migrated to groundwater and downgradient receptors in the Thames River.  

The Thames River adjacent to Zone 5 showed some potential evidence of migration impacts from 

SVOCs.  Historical stormwater practices, spills, and other activities on the river are other mechanisms 

that may have resulted in contamination being present in the Thames River. 

 

Maximum detected concentrations of some VOCs, PAHs, TPH, and TCLP metals in soil exceeded their 

respective PMCs, indicating that the potential exists for constituents to migrate from soil to groundwater; 

however, most of these constituents were not detected in Zone 5 groundwater samples.   

 

An evaluation during the RI (Tetra Tech, 1999) indicated that natural attenuation may be viable for soil 

because of the presence of biodegradable constituents (i.e., petroleum hydrocarbons and SVOCs).  Key 

water quality data indicated that natural attenuation is occurring in a limited portion of Zone 5 

groundwater, and petroleum-related compounds were detected in groundwater. 
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Human Health Risk Assessment 

An HHRA was prepared as part of the Lower Subase RI for NSB-NLON (Tetra Tech, 1999).  Since that 

HHRA was prepared, EPA released new or revised guidance documents for preparing HHRAs, EPA 

Region 1 revised its protocols for conducting HHRAs, and CTDEP made revisions to the RSRs.  An 

updated HHRA was prepared that recalculates the risk estimates for the Lower Subase using current 

EPA and CTDEP HHRA guidance.  The updated HHRA is presented in Appendix A, and the Zone 5-

specific HHRA is summarized below. 

 
Data Evaluation 

The first step of the HHRA involved the identification of COPCs.  Two types of COPCs were identified: 

direct contact COPCs and COPCs based on potential contaminant migration tendencies.  A chemical was 

selected as a COPC if the maximum detected concentration exceeded either federal or CTDEP criteria.  

The COPC selection process for soil is summarized in Tables 1-55 through 1-58, and the COPC selection 

process for groundwater is summarized in Tables 1-59 and 1-60.  Chemicals retained as COPCs for soil 

and groundwater at Zone 5 are presented in Table 1-61.  The direct contact COPCs were further 

evaluated in the HHRA.  The migration COPCs and other direct contact COPCs not able to be evaluated 

in the HHRA were further evaluated in Section 2 through development and selection of PRGs.  

 

In the 1999 HHRA, soil was subdivided into two groups for Zone 5, shallow soil (0 to 5 feet bgs) and all 

soil (0 to 10 feet bgs).  In the updated HHRA, soil for Zone 5 was subdivided into surface soil (0 to 2 feet 

bgs) and surface/subsurface soil (all soil samples).  Chemicals retained as COPCs for soil and 

groundwater at Zone 5 are presented in Table 1-61. 

 

Exposure Assessment 

The updated HHRA for Zone 5 was performed to characterize the potential risks to likely human receptors 

under current and potential future land use.  Potential receptors under current land use are construction 

workers and full-time employees.  Potential receptors under future land use are construction workers, full-

time employees, and hypothetical residents.  Potential risks were evaluated for the RME and CTE 

scenarios. 

 

At present, Zone 5 is covered primarily by buildings, concrete, or paving, and there are no grassy areas.  

However, for purposes of risk assessment, it was assumed that the concrete and paving were removed 

and that full-time employees could be exposed to surface soil.  The assumption that current full-time 

employees could be exposed to all surface soil is conservative and overestimates risk to full-time 

employees under current conditions because they have very little exposure to surface soil.  This scenario 
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is more representative of potential future conditions after surface cover conditions have changed and 

surface soil is exposed.  Additionally, if excavation activities were to occur at Zone 5 (i.e., the subsurface 

soils were brought to the surface and mixed with surface soil), full-time employees could be exposed to 

COPCs in both surface and subsurface soil.  The potential exposure pathways for full-time employees 

would include incidental ingestion and dermal contact. 

 

Risk Characterization 

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors and are summarized in Tables 1-60 and 1-61 for the RME and 

CTE scenarios, respectively.  HIs for all receptors under the RME and CTE scenarios were less than or 

equal to unity (1), indicating that adverse non-carcinogenic effects are not anticipated for these receptors 

under the defined exposure conditions. 

 

ILCRs for all receptors under the RME and CTE scenario were less than or within EPA’s target risk range 

and less than CTDEP’s acceptable level for cumulative exposures. 

 

Comparison to CTDEP RSRs 

Concentrations of benzo(a)pyrene, benzo(b)fluoranthene, and TPH in surface/subsurface soil exceeded 

CTDEP residential RSRs for direct contact with soil and were retained as COCs.  TPH was the only 

chemical detected in surface soil (0 to 2 ft bgs) under paved areas at concentrations exceeding CTDEP 

industrial RSRs.  Concentrations of lead and TPH in surface soil and lead and methylene chloride, 

2-methylnaphthalene, benzo(a)pyrene, benzo(b)fluoranthene, lead, and TPH in subsurface soil (2 to 10 ft 

bgs) exceeded CTDEP PMC.  Concentrations of 2-methylnaphthalene in groundwater exceeded CTDEP 

groundwater protection (GA/GAA) criteria.  The Connecticut groundwater protection criteria are applicable 

to GA/GAA-classified areas (drinking water source areas) only.  All groundwater at the Lower Subase at 

NSB-NLON is within a GB-classified area (a non-drinking water source area); therefore, no COCs were 

retained for direct contact exposures to groundwater.  Concentrations of all chemicals in groundwater 

were less than Connecticut groundwater volatilization criteria.  Concentrations of acenaphthylene and 

total mercury exceeded Connecticut surface water protection criteria, and these compounds were 

retained as COCs in groundwater. 

 

Comparison to 1999 HHRA Results 

Table 1-64 presents a comparison of ILCRs and HIs from the 1999 HHRA to those calculated in the 

updated HHRA.  ILCRs are lower in the updated HHRA for full-time employees exposed to surface soil 
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compared to those estimated in the 1999 HHRA, whereas HIs in the updated HHRA are essentially the 

same as those in the 1999 HHRA. 

 

The ILCRs for construction workers exposed to surface/subsurface soil in the updated HHRA are lower 

compared to those estimated in the 1999 HHRA.  In contrast, the HIs estimated in the updated HHRA are 

higher than those estimated in the 1999 HHRA.  ILCRs for construction workers exposed to groundwater 

are lower in the updated HHRA compared to those estimated in the 1999 HHRA, whereas HIs estimated 

in updated HHRA are higher than those estimated in the 1999 HHRA. 

  

ILCRs and HIs for hypothetical residents exposed to surface/subsurface soil are higher in the updated 

HHRA compared to those estimated in the 1999 HHRA. 

 

COCs and Risk-Based PRGs 

The results of the updated HHRA were used to identify COCs for Zone 5.  HIs and ILCRs for all receptors 

and exposure scenarios were within EPA target levels; therefore, no COCs were identified based on EPA 

criteria.  Maximum detected concentrations of several chemicals in soil and groundwater exceeded 

CTDEP RSRs listed threshold values; therefore, these chemicals were retained as CTDEP COCs.  

Table 1-65 present the CTDEP COCs.  PRGs for the CTDEP COCs are based on CTDEP RSRs and are 

presented in Table 1-66. 

 

1.2.7 Zone 6 

1.2.7.1 Site Description 

Zone 6 is located east of Pier 32 in the northern section of the Lower Subase.  Zone 6 is relatively level 

from Building 174 west to the Thames River and is paved.  The ground surface slopes steeply east of 

Building 174 to the 30-foot terrace on which the NSB-NLON golf course is built.  The Providence and 

Worcester Railroad is located between Zone 6 and the golf course.   

 

Zone 6 includes Building 174, which is designated Site 24 – Central Paint Accumulation Area.  Building 

174 was used as the primary storage facility for paints used in boat maintenance.  In 1982, the building 

was retrofitted to include boat sandblasting and other paint activities.  Figure 1-10 illustrates the zone 

boundaries and other utilities within Zone 6.   

 

Surface water runoff within the zone drains to the river via storm sewers.  Two stormwater system outfalls 

discharge directly to the Thames River from Zone 6.  Catch basins and storm sewers in Zone 6 are 

shown on Figure 1-10.  The stormwater system outfall located midway between Building 175 in Zone 5 
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and Building 174 in Zone 6 was previously monitored annually during a storm event under the basewide 

General NPDES Storm Water Permit.  Sampling of the outfall was discontinued in 2004. 

 

1.2.7.2 Site Investigations 

The following investigations were conducted at Zone 6: 

 

• Environmental Impact Statement for Seawolf Submarine Homeporting on East Coast of the United 

States (Maguire, 1995). 

• Annual NPDES Storm Water Monitoring Program (Navy, 1997). 

• Lower Subase RI (Tetra Tech, 1999). 

 

The details of historical investigations are provided in the Lower Subase RI (Tetra Tech, 1999).  The 

findings of the Lower Subase RI for Zone 6 are discussed below.  A predesign investigation for Zone 6 

soil will be conducted after the Lower Subase FS is completed to supplement the existing data set. 

 

1.2.7.3 Summary of Investigation Findings 

Geology 

Soils in Zone 6 are mapped as Udorthents - Urban Land with 0 to 15 percent slopes (USDA, 1983), and 

the surficial geology is mapped as stratified glacial drift deposits of the 30-foot elevation terrace along the 

Thames River (USGS, 1960).  Sand and gravel fill extends to at least 8 feet bgs in Zone 6 along 

Amberjack Road adjacent to the river.  Natural deposits were not encountered in the three monitoring well 

borings along Amberjack Road but were encountered in MW1-6RI, located east of Zone 6 in the golf 

course, at approximately 8 feet bgs to the bottom of the boring at a depth of 36 feet.  The natural deposits 

of interbedded sand and gravel are interpreted as stratified drift.  The bottom of the stratified drift was not 

encountered; therefore, its depth is unknown.  Bedrock was not encountered during boring installation; 

however, the USGS bedrock map (USGS, 1967) identifies Granite Gneiss underlying Zone 6, and the 

Phase II RI report (B&RE, 1997b) estimates bedrock to be approximately 40 feet bgs.   

 

Hydrogeology 

Depth to the unconfined water table in Zone 6 is approximately 2 to 4 feet bgs along Amberjack Road and 

27 feet on the 30-foot terrace.  Groundwater is estimated to flow to the west toward the Thames River. 

 

No aquifer tests have been performed at Zone 6 to date; however, the sand and gravel fill material 

underlying Zone 6 is similar to the fill material underlying other Lower Subase zones.  Therefore, the 

material is assumed to have a similar average (geometric mean) hydraulic conductivity of 59 feet per day 
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based on slug tests conducted during the Phase I RI (Atlantic, 1992) in Zones 1 through 4.  The hydraulic 

gradient across Zone 6 to the Thames River is 0.0092 based on water level data from wells MW5-6RI and 

MW4-6RI during low tide on 27 October 1997. 

 

Nature and Extent of Contamination 

Soil 

Analytical results for Zone 6 soil samples are summarized in Tables 1-67 through 1-70.  Surface (less 

than 2 feet bgs) and subsurface (greater than 2 feet bgs) soil samples contained one VOC (surface soil 

only), various SVOCs (mainly PAHs), TPH, and inorganics.  PAHs and TPH were the primary constituents 

detected in this area.  The locations with greatest concentrations of SVOCs and TPH varied among 

surface soil samples, but most maximum SVOC concentrations were detected in the sample from 

MW4-6RI, and the maximum TPH concentration was detected in MW5-6RI (4,000 mg/kg).  The greatest 

concentrations of SVOCs and TPH in subsurface soil samples were in samples from MW2-6RI, located 

southwest of Building 174.  Three areas were identified where soil was potentially impacted by PAHs 

within Zone 6:  one area located west of Building 174 near surface soil sample location MW4-6RI; another 

area southwest of Building 174 just south of a catch basin near well MW3-6RI; and a third area south of 

Building 174 directly northwest of a catch basin near MW2-6RI.   

 

Maximum concentrations of a majority of inorganics were similar in surface and subsurface soil samples.  

Many detected concentrations were near background concentrations.  SPLP analysis for inorganics was 

performed on both surface and subsurface soil samples.  None of the results exceeded any federal or 

state criteria, indicating that inorganics in Zone 6 soil do not pose a soil-to-groundwater migration 

concern.  

 

Groundwater 

Analytical results for Zone 6 groundwater samples are summarized in Tables 1-71 and 1-72.  Various 

VOCs, SVOCs, and inorganics were detected in the groundwater samples.  VOCs and SVOCs were 

detected infrequently and were reported at low concentrations.  The majority of inorganics, most naturally 

occurring, were detected in the groundwater sample from MW2-6RI, located southwest of Building 174.   

 

Contaminant Fate and Transport 

SVOCs and petroleum hydrocarbons and inorganic concentrations in excess of background levels were 

detected in Zone 6 soil.  Maximum detected concentrations of TPH in soil exceeded its PMC, which 

indicates that the potential exists for this constituent to migrate from soil to groundwater.  Analytical data 

from groundwater samples indicated that petroleum hydrocarbons and inorganics in soil are generally not 

100706/P 1-53 CTOs 424, WE24, AND WE57 



  REVISION 5 
  DECEMBER 2010 
 
migrating to groundwater.  The Thames River, which is downgradient of Zone 6, showed potential 

evidence of migration impacts from inorganics; however, historical stormwater management practices, 

spills, and other activities on the river are other mechanisms that may have contributed to the inorganics 

detected in the Thames River. 

 

An evaluation conducted during the Lower Subase RI (Tetra Tech, 1999) indicated that natural 

attenuation is viable for soil because of the presence of biodegradable constituents (i.e., petroleum 

hydrocarbons and SVOCs).  Key water quality data indicated that natural attenuation is occurring in a 

limited portion of Zone 6 groundwater; however, petroleum-related compounds were detected infrequently 

and at low concentrations in Zone 6 groundwater. 

 

Human Health Risk Assessment 

An HHRA was prepared as part of the Lower Subase RI for NSB-NLON (Tetra Tech, 1999).  Since that 

HHRA was prepared, EPA released new or revised guidance documents for preparing HHRAs, EPA 

Region 1 revised its protocols for conducting HHRAs, and CTDEP made revisions to RSRs.  An updated 

HHRA was prepared that recalculates the risk estimates for the Lower Subase using current EPA and 

CTDEP HHRA guidance.  The updated HHRA is presented in Appendix A, and the Zone 6-specific HHRA 

is summarized below. 

 

Data Evaluation 

The first step of the HHRA involved the identification of COPCs.  Two types of COPCs were identified: 

direct contact COPCs and COPCs based on potential contaminant migration tendencies.  A chemical was 

selected as a COPC if the maximum detected concentration exceeded either federal or CTDEP criteria.  

The COPC selection process for soil is summarized in Tables 1-67 through 1-70, and the COPC selection 

process for groundwater is summarized in Tables 1-71 and 1-72.  Chemicals retained as COPCs for soil 

and groundwater at Zone 6 are presented in Table 1-73.  The direct contact COPCs were further 

evaluated in the HHRA. The migration COPCs and other direct contact COPCs not able to be evaluated 

in the HHRA were further evaluated in Section 2 through development and selection of PRGs.  

 

In the 1999 HHRA, soil was subdivided into two groups for Zone 6, shallow soil (0 to 4 feet bgs) and all 

soil (0 to 10 feet bgs).  In the updated HHRA, soil for Zone 6 was subdivided into surface soil (0 to 2 feet 

bgs) and surface/subsurface soil (all soil samples).   
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Exposure Assessment 

The updated HHRA for Zone 6 was performed to characterize the potential risks to likely human receptors 

under current and potential future land use.  Potential receptors under current land use are construction 

workers and full-time employees.  Potential receptors under future land use are construction workers, full-

time employees, and hypothetical residents.  Potential risks were evaluated for the RME and CTE 

scenarios. 

 

At present, Zone 6 is covered primarily by buildings, concrete, or paving, and there are no grassy areas.  

However, for purposes of risk assessment, it was assumed that the concrete and paving were removed 

and that full-time employees could be exposed to surface soil.  The assumption that current full-time 

employees could be exposed to all surface soil is conservative and overestimates risk to full-time 

employees under current conditions because they have very little exposure to surface soil.  This scenario 

is more representative of potential future conditions after surface cover conditions have changed and 

surface soil is exposed.  Additionally, if excavation activities were to occur at Zone 6 (i.e., the subsurface 

soils were brought to the surface and mixed with surface soil), full-time employees could be exposed to 

COPCs in both surface and subsurface soil.  The potential exposure pathways for full-time employees 

would include incidental ingestion and dermal contact. 

 

Risk Characterization 

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors and are summarized in Tables 1-74 and 1-75 for the RME and 

CTE scenarios, respectively.  HIs for all receptors under the RME and CTE scenarios were less than or 

equal to unity (1), indicating that adverse non-carcinogenic effects are not anticipated for these receptors 

under the defined exposure conditions. 

 

ILCRs for all receptors under the RME and CTE scenarios were less than or within EPA’s target risk 

range and less than CTDEP’s acceptable level for cumulative exposures. 

 

Chloroform was detected in groundwater at concentrations exceeding EPA screening levels for migration 

from groundwater through building foundations and into indoor air.  Exposures by hypothetical residents 

to COPCs that have migrated from groundwater into indoor air were evaluated using EPA’s Johnson and 

Ettinger volatilization model (2003a).  The HI for hypothetical residents (0.01) exposed to chloroform that 

has migrated from groundwater through building foundations into indoor air is less unity, indicating that 

adverse non-carcinogenic effects are not anticipated for these receptors under the defined exposure 

conditions.  The ILCR for hypothetical residents (1 x 10-5) exposed to chloroform that has migrated from 

groundwater through building foundations into indoor air is within EPA’s target risk range of 10-4 to 10-6.  

100706/P 1-55 CTOs 424, WE24, AND WE57 



  REVISION 5 
  DECEMBER 2010 
 
HIs and ILCRs for industrial workers would also be expected to be within acceptable levels because 

these receptors would be exposed to volatiles in indoor air on a less frequent basis than residential 

receptors.  In addition, industrial facilities are typically larger than residential housing units with larger air 

exchange rates, which would result in lower indoor air concentrations. 

 

Comparison to CTDEP RSRs 

Concentrations of TPH in surface/subsurface soil exceeded CTDEP residential RSRs for direct contact 

with soil and was retained as COCs.  Concentrations of all chemicals in surface soil (0 to 2 ft bgs) from 

under paved areas were less than the CTDEP industrial RSRs.  Concentrations of TPH in surface soil 

(0 to 2 ft bgs) exceeded CTDEP PMC.  Concentrations of all chemicals in subsurface soil (2 to 10 ft bgs) 

were less than CTDEP PMC.  Concentrations of chloroform and thallium (total and filtered) in 

groundwater exceeded CTDEP groundwater protection (GA/GAA) criteria.  The Connecticut groundwater 

protection criteria are applicable to GA/GAA-classified areas (drinking water source areas) only.  All 

groundwater at the Lower Subase at NSB-NLON is within a GB-classified area (a non-drinking water 

source area); therefore, no COCs were retained for direct contact exposures to groundwater.  

Concentrations of all chemicals in groundwater were less than Connecticut groundwater volatilization 

criteria.  Concentrations of acenaphthylene exceeded Connecticut surface water protection criteria, and 

this compound was retained as a COC in groundwater. 

 

Comparison to 1999 HHRA Results 

Table 1-76 presents a comparison of ILCRs and HIs from the 1999 HHRA to those calculated in the 

updated HHRA.  ILCRs are lower in the updated HHRA for full-time employees exposed to surface soil 

compared to those estimated in the 1999 HHRA.  The HI for full-time employees exposed to surface soil 

in the updated HHRA is the same as the 1999 HHRA. 

 

The ILCRs for construction workers exposed to surface/subsurface soil are lower in the updated HHRA 

compared to those estimated in the 1999 HHRA.  In contrast, the HIs estimated in the updated HHRA are 

slightly higher than those estimated in the 1999 HHRA.  ILCRs for construction workers exposed to 

groundwater are higher in the updated HHRA compared to those estimated in the 1999 HHRA, and HIs 

estimated in the updated HHRA are slightly lower than those estimated in the 1999 HHRA. 

 

ILCRs and HIs for hypothetical residents exposed to surface/subsurface soil are higher in the updated 

HHRA compared to those estimated in the 1999 HHRA.   
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COCs and Risk-Based PRGs 

The results of the updated HHRA were used to identify COCs for Zone 6.  HIs and ILCRs for all receptors 

and exposure scenarios were within EPA target levels; therefore, no COCs were identified based on EPA 

criteria.  The maximum detected concentrations of several chemicals in soil and groundwater exceeded 

CTDEP RSRs listed threshold values; therefore, these chemicals were retained as CTDEP COCs.  

Table 1-77 present the CTDEP COCs.  PRGs for the CTDEP COCs are based on CTDEP RSRs and are 

presented in Table 1-78. 

 

1.2.8 Zone 7 

1.2.8.1 Site Description 

Zone 7 (Figure 1-11) extends from just north of Building 478 to the southern side of Dorado Road.  Over a 

majority of the zone, topography slopes gently from the eastern side towards the Thames River; however, 

the ground surface rises rapidly east of Buildings 456 and 478 to the 30-foot terrace east of Zone 7.  The 

zone is entirely covered with pavement and buildings.   

 

Zone 7 includes Site 21 (Berth 16), Site 25 (Classified Materials Incinerator), and Transformers at 

Building 157 Vault 31.  Subsurface fuel oil distribution lines were historically located in Zone 7 but have 

been abandoned.  Subsurface steam, condensate, and electrical ducts are located within Zone 7. 

 

The following structures are included in Site 21: 

 

Building  Original Use  Current Use 

106  Electronics  Storage 
157  Periscope Shop  Optical Shop 
173  Substation  Electrical Distribution 
456, 478 Maintenance Shop Maintenance Shop 

  

Buildings 106, 157, and 173 were constructed between 1918 and 1944.  Buildings 456 and 478 were 

constructed after the incinerator (Site 25) was demolished in 1979.  Berth 16 formerly included a 

250-gallon diesel fuel UST located adjacent to the northern wall of Building 157.  The UST was connected 

to the diesel fuel transfer line that extended from the storage tank and along Pier 15, east of Building 173.  

The storage tank supplied the emergency generator for the sewage lift station.  No other USTs are 

reported to be located within Zone 7, other than a former septic tank with a leaching field that serviced 

Building 173.  The exact locations of the former septic tank and leaching field have not been verified. 
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Site 25 includes the former location of the Classified Materials Incinerator.  Between 1944 and 1963, the 

incinerator, located within former Building 97, was used to burn classified materials and other wastes 

generated at NSB-NLON.  Materials generated by base operations that were not salvageable were 

incinerated at Site 25.  Residual ash from the incinerator was disposed in the Goss Cove Landfill.  

Adjacent to the incinerator was a dumpster cleaning operation.  The incinerator was demolished in 1979, 

and Buildings 456 and 478 were constructed in the areas previously used for the dumpster cleaning 

operation and incinerator, respectively. 

 

Transformers, which formerly contained PCB-based oils, were located in an outdoor covered electrical 

vault (Vault 31) at Building 157.  The transformers reportedly contained approximately 140 gallons of 

PCB-containing dielectric fluid.  The Navy has since replaced these transformers with non-PCB-

containing transformers and constructed secondary containment around the vault. 

 

As late as 1954, underground diesel fuel lines serviced Berth 16.  All underground diesel distribution lines 

have been abandoned.  The method of abandonment of these lines is unknown. 

 

Surface water runoff from Zone 7 drains into the Thames River via storm sewers, as illustrated on 

Figure 1-11.  Three stormwater system outfalls discharge directly to the Thames River from Zone 7.   

 

1.2.8.2 Site Investigations 

The following investigations were conducted at Zone 7: 

 

• Environmental Assessment for Pier 17 Replacement (Maguire, 1994). 

• Pier 33 and Berth 16/Former Incinerator Site Investigation (Atlantic, 1995a). 

• Existing Data Summary Report for Lower Subase RI (B&RE, 1997a). 

• Lower Subase RI (Tetra Tech, 1999). 

 

The details of historical investigations are provided in the Lower Subase RI (Tetra Tech, 1999).  The 

findings of the Lower Subase RI for Zone 7 are discussed below.  Predesign investigations for Zone 7 soil 

and groundwater will be conducted after the Lower Subase FS is completed to supplement the existing 

data set. 
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1.2.8.3 Summary of Investigation Findings 

Geology 

The soils of Zone 7 are mapped as Urban Land (USDA, 1983), and the surficial geology is mapped as 

artificial fill (USGS, 1960).  Zone 7 is underlain by 6 to 16 feet of sand and gravel fill underlain by natural 

gravelly sand and gravel units to approximately 50 feet bgs.  An area of fill mixed with metal, brick, glass, 

plastic, concrete, and other types of debris extends from approximately 20MW5 and 20MW6 in the north 

to MW5-7RI and 20TB3 in the south.  The debris fill thickens from 8 to 12 feet at 20TB3 and 20MW5, 

respectively, to greater than 16 feet at 20TB4 and MW5-7RI. 

 

Bedrock underlies the gravelly sand and gravel units.  The USGS bedrock map (USGS, 1967) identifies 

Zone 7 as overlying the bedrock contact between the Mamacoke Formation and Alaskite Gneiss.  In 

1989, geotechnical borings by Morrison Geotechnical Engineering confirmed the presence of the 

Mamacoke Formation in the southern part of Zone 7.  Borings were not advanced to bedrock in the 

northern part of Zone 7. 

 

Hydrogeology 

Groundwater flow across Zone 7 is to the west toward the Thames River, with a slight low in the area of 

20MW5.  Depth to the unconfined water table varies from 3 to 6 feet bgs across Zone 7.  Monitoring wells 

within approximately 100 feet of the Thames River at Zone 7 are tidally influenced.  However, the tidal 

influence is minimal, with less than a 0.75-foot change in water levels in monitoring wells for 4 feet of 

change in the Thames River.   

 

No aquifer tests have been performed at Zone 7 to date.  However, the sand and gravel fill material 

underlying Zone 7 is similar to the fill material underlying other Lower Subase zones and is therefore 

assumed to have a similar average (geometric mean) hydraulic conductivity of 59 feet per day, based on 

slug tests conducted in Zones 1 through 4 during the Phase I RI (Atlantic, 1992).  The hydraulic gradient 

across Zone 7 to the Thames River is 0.00527 based on water level data from wells MW1-7RI and 

20MW2 during low tide on 27 October 1997. 

 

Nature and Extent of Contamination 

Soil 

Surface (less than 2 feet bgs) and subsurface (greater than 2 feet bgs) soil samples contained various 

VOCs, SVOCs, pesticides, TPH, and inorganics.  The types of COCs in surface and subsurface soil are 

similar.  VOCs were detected infrequently and at low concentrations (e.g., maximum of 12 µg/kg 
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methylene chloride and 7 µg/kg carbon disulfide), and some detections may be attributable to laboratory 

contamination (e.g., acetone).   

 

SVOCs, primarily PAHs, were reported in surface and subsurface soil samples.  Maximum concentrations 

of PAHs in shallow soil were detected along the western side of Building 456 at 20TB5 and 20MW5, and 

maximum concentrations of PAHs in subsurface soil were detected in the same area west of Building 456 

at location 20MW6.   

 

Pesticides [4,4’-dichlorodiphenyldichloroethane (DDD), 4,4’-dichlorodiphenyldichloroethylene (DDE), 

4,4’-dichlorodiphenyltrichloroethane (DDT), alpha-chlordane, gamma-chlordane, and heptachlor epoxide] 

were also detected in surface and subsurface soil samples collected from three borings (20MW1, 20TB6, 

and 20TB7) along the eastern boundary of Zone 7.  Based on analytical results from the upgradient 

surface soil sample (20MW1) and onsite subsurface soil samples, it is likely that the source of pesticides 

is associated with historical pest control or lawn maintenance activities off site and east of Zone 7. 

 

Only one shallow soil sample collected in Zone 7 was analyzed for TPH, and the resulting concentration 

was 1,500 mg/kg.  The sample was collected at MW4-7RI in the area west of Building 478.  TPH in 

subsurface soil is widespread in Zone 7 and is present at greater concentrations than in surface soil.  The 

maximum concentration of TPH in subsurface soil (2,600 mg/kg) was in the soil sample collected from 

MW5-7RI in the area east of Building 175. 

 

Lead was detected in surface and subsurface soil at elevated concentrations over most of the eastern 

half of Zone 7.  The area of lead-contaminated soil extends from the southern end of Building 478, along 

the western side of Building 456, to the northern ends of Buildings 103 and 106.  The greatest 

concentration of lead in shallow soil (726 mg/kg) was reported along the northern side of Building 157 in 

20TB4.  Lead was detected at 189,000 mg/kg in the subsurface soil sample collected from location 

20MW6 to the west of Building 456 and at 13,300 mg/kg in the sample collected from MW5-7RI located 

along the eastern side of Building 157.  Concentrations of lead in soil within this area are greater than 

lead concentrations reported in soil in any of the other Lower Subase zones.  The lead detected in Zone 7 

soil may be associated with historical use or maintenance of batteries for submarines, historical use of 

lead ballast by the Navy, or construction debris and ash noted in Zone 7 borings. 

 

Antimony was detected in surface and subsurface soil at Zone 7.  Antimony is generally found in 

automobile brake pads, plastics, flame retardants, electronics, and solder.  Antimony is also commonly 

mixed (alloyed) with other metals, such as lead, to make the lead harder and stronger for use in lead-acid 

batteries.  Therefore, it is possible that the antimony detected in Zone 7 may be associated with historical 

use or maintenance of batteries for submarines by the Navy at the Lower Subase.  Antimony was 
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detected in one of five surface soil samples from this zone.  The maximum concentration of antimony in 

surface soil was detected in soil boring 20TB4 at a depth of 0 to 2 feet bgs.  Antimony was detected in 9 

of 30 subsurface soil samples, and the maximum concentration in subsurface soil (1,820 mg/kg) was 

detected in soil boring 20TB4 at a depth of 14 to 16 feet bgs. 

 

No surface soil samples were analyzed for TCLP or SPLP lead.  Fourteen subsurface soil samples were 

analyzed for TCLP lead.  The maximum TCLP lead concentration was detected in the sample from 

20MW5 (45.9 mg/L), and it exceeded the RCRA TCLP criterion of 5 mg/L for identification of hazardous 

waste.  Four subsurface soil samples were analyzed for SPLP lead, and the resulting concentrations 

were all less than 0.035 mg/L and significantly less than the detected TCLP lead concentrations. 

 

Six soil samples, ranging in depth from 0 to 2 feet bgs to 8 to 10 feet bgs, were collected in the vicinity of 

Site 25 during the Pier 33 and Berth 16/Former Incinerator Site Investigation (Atlantic, 1995q) and 

analyzed for dioxins.  The results of the investigation were included in the Lower Subase RI.  Dioxin was 

detected in only one sample from location 20MW6 (2 to 4 feet bgs) at a 2,3,7,8-tetrachlorodibenzo-p-

dioxin (TCDD) equivalent concentration of 0.16 ng/kg.  The methodology for calculating 2,3,7,8-TCDD 

equivalent concentrations has changed since the Lower Subase RI was prepared.  Based on current 

methodology, the 2,3,7,8-TCDD equivalent concentration would be 0.49 ng/kg.  This concentration is less 

than the Oak Ridge National Laboratory residential soil screening level of 4.5 ng/kg and is also less than 

the OSWER action level of 1 µg/kg for residential exposures and the range of 5 µg/kg to 20 µg/kg for 

industrial exposures (EPA, 1998).  Therefore, the data indicate that dioxins are not a concern for Zone 7.  

The analytical results for dioxins were not validated; consequently they were not used in the HHRAs 

included in the Lower Subase RI or this FS.   

 

Groundwater 

Trace concentrations of VOCs and SVOCs were detected in Zone 7 groundwater.  TPH was not detected 

in groundwater samples.  The maximum dissolved concentration of lead (97.5 µg/L) was detected in 

monitoring well 20MW6 located near Building 456.  Lead was detected at elevated concentrations in this 

well during multiple sampling events.  Several other inorganics were also detected at elevated 

concentrations in wells throughout Zone 7. 

 

Contaminant Fate and Transport 

SVOCs and TPH, and lead concentrations in excess of background levels were reported in Zone 7 soil.  

Analysis of soil data collected during the Lower Subase RI (Tetra Tech, 1999) indicated that contaminants 

in Zone 7 soil may be impacting areas outside the zone.  ,Analytical data from groundwater samples 

indicated that petroleum hydrocarbons in soil are generally not migrating to groundwater but that 

100706/P 1-61 CTOs 424, WE24, AND WE57 



  REVISION 5 
  DECEMBER 2010 
 
inorganics, especially lead, appear to be migrating to groundwater.  The Thames River, which is 

downgradient of Zone 7, showed potential evidence of migration impacts from PAHs and inorganics. 

Lead, which was reported at elevated concentrations in soil and groundwater at Zone 7, was not identified 

at significant concentrations in the Thames River.  Historical stormwater management practices, spills, 

and other activities on the river are other mechanisms that may have contributed to the contaminants 

detected in the Thames River. 

 

An evaluation conducted during the Lower Subase RI (Tetra Tech, 1999) indicated that natural 

attenuation is viable for soil because of the presence of biodegradable constituents (i.e., petroleum 

hydrocarbons and SVOCs).  Key water quality data indicated that natural attenuation is occurring in 

limited portions of Zone 7 groundwater; however, petroleum-related compounds were detected 

infrequently and at low concentrations in Zone 7 groundwater. 

 

Human Health Risk Assessment 

An HHRA was prepared as part of the Lower Subase RI for NSB-NLON (Tetra Tech, 1999).  Since that 

HHRA was prepared, EPA released new or revised guidance documents for preparing HHRAs, EPA 

Region 1 revised its protocols for conducting HHRAs, and CTDEP made revisions to RSRs.  An updated 

HHRA was prepared that recalculates the risk estimates for the Lower Subase using current EPA and 

CTDEP HHRA guidance.  The updated HHRA is presented in Appendix A, and the Zone 7-specific HHRA 

is summarized below. 

 
Data Evaluation 

The first step of the HHRA involved the identification of COPCs.  Two types of COPCs were identified: 

direct contact COPCs and COPCs based on potential contaminant migration tendencies.  A chemical was 

selected as a COPC if the maximum detected concentration exceeded either federal or CTDEP criteria.  

The COPC selection process for soil is summarized in Tables 1-79 through 1-82, and the COPC selection 

process for groundwater is summarized in Tables 1-83 and 1-84.  Chemicals retained as COPCs for soil 

and groundwater at Zone 7 are presented in Table 1-85.  The direct contact COPCs were further 

evaluated in the HHRA.  The migration COPCs and other direct contact COPCs not able to be evaluated 

in the HHRA were further evaluated in Section 2 through development and selection of PRGs.  

 

In the 1999 HHRA, soil was subdivided into two groups for Zone 7, shallow soil (0 to 4 feet bgs) and all 

soil (0 to 10 feet bgs).  In the updated HHRA, soil for Zone 7 was subdivided into surface soil (0 to 2 feet 

bgs) and surface/subsurface soil (all soil samples).   
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Exposure Assessment 

The updated HHRA for Zone 7 was performed to characterize the potential risks to likely human receptors 

under current and potential future land use.  Potential receptors under current land use are construction 

workers and full-time employees.  Potential receptors under future land use are construction workers, full-

time employees, and hypothetical residents.  Potential risks were evaluated for the RME and CTE 

scenarios. 

  

At present, Zone 7 is covered primarily by buildings, concrete, or paving, and there are no grassy areas.  

However, for purposes of risk assessment, it was assumed that the concrete and paving were removed 

and that full-time employees could be exposed to surface soil.  The assumption that current full-time 

employees could be exposed to all surface soil is conservative and overestimates risk to full-time 

employees under current conditions because they have very little exposure to surface soil.  This scenario 

is more representative of potential future conditions after surface cover conditions have changed and 

surface soil is exposed.  Additionally, if excavation activities were to occur at Zone 7 (i.e., the subsurface 

soils were brought to the surface and mixed with surface soil), full-time employees could be exposed to 

COPCs in both surface and subsurface soil.  The potential exposure pathways for full-time employees 

would include incidental ingestion and dermal contact. 

 

Risk Characterization 

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors and are summarized in Tables 1-84 and 1-85 for the RME and 

CTE scenarios, respectively.  HIs for construction workers exposed to groundwater and full-time 

employees exposed to surface soil under the RME scenario were less than or equal to unity (1), 

indicating that adverse non-carcinogenic effects are not anticipated for these receptors under the defined 

exposure conditions.  HIs for exposure to surface/subsurface soil by construction workers (5), full-time 

employees (3), hypothetical child residents (45), and hypothetical adult residents (5) exceed the 

acceptable level of 1.  Antimony was the major contributor to the HI for all receptors. 

 

Under the CTE scenario, HIs for construction workers exposed to groundwater and full-time employees 

exposed to surface soil under the CTE scenario were less than or equal to unity (1), indicating that 

adverse non-carcinogenic effects are not anticipated for these receptors under the defined exposure 

conditions.  The HI for full-time employees (2) exposed to surface soil exceeded unity, although the HQs 

for individual target organs were all less or equal to than unity.  HIs for exposure to surface/subsurface 

soil by construction workers (3), hypothetical child residents (15), and hypothetical adult residents (2) 

exceeded the acceptable level of 1.  Antimony was the major contributor to the HI for all receptors. 
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Under the RME scenario, ILCRs for all receptors with the exception of hypothetical child and lifetime 

residents were within EPA’s target risk range of 10-4 to 10-6.  The ILCRs for hypothetical child residents 

(5 x 10-4) and hypothetical lifelong residents (6 x 10-4) exceeded EPA’s target range.  Carcinogenic PAHs 

and arsenic were the major contributors to the ILCRs. 

 

ILCRs for all receptors under the CTE scenario were less than or within EPA’s target risk range. 

 

Exposures to lead in surface/subsurface soil by hypothetical child residents were evaluated using the 

IEUBK model.  The results of the IEUBK model indicated that risks to hypothetical child residents from 

exposures to lead in subsurface soil exceeded the EPA goal of no more than 5 percent of children 

exceeding a 10 µg/dL blood-lead level. 

 

Exposures to lead in surface soil by full-time employees and lead in surface/subsurface soil by 

construction workers and full-time employees were evaluated using the Adult Lead Model.  Results of the 

Adult Lead Model analysis indicated that for full-time employees exposed to lead in surface soil, blood-

lead levels for children (fetuses of exposed women) were less than the EPA goal of no more than 

5 percent of children exceeding a 10 µg/dL blood-lead level.  Results for construction workers and full-

time employees exposed to lead in surface/subsurface soil exceeded the EPA goal. 

 

Chloroform and trichloroethene were detected in groundwater at concentrations exceeding EPA 

screening levels for migration from groundwater through building foundations and into indoor air.  

Exposures by hypothetical residents to COPCs that have migrated from groundwater into indoor air were 

evaluated using EPA’s Johnson and Ettinger volatilization model (2003a).  The cumulative HI for 

hypothetical residents exposed to chemicals that has migrated from groundwater through building 

foundations into indoor air is less unity, indicating that adverse non-carcinogenic effects are not 

anticipated for these receptors under the defined exposure conditions.  The ILCR for hypothetical 

residents exposed to chemicals that has migrated from groundwater through building foundations into 

indoor air is within EPA’s target risk range of 10-4 to 10-6.  HIs and ILCRs for industrial workers would also 

be expected to be within acceptable levels because these receptors would be exposed to volatiles in 

indoor air on a less frequent basis than residential receptors.  In addition, industrial facilities are typically 

larger than residential housing units with larger air exchange rates, which would result in lower indoor air 

concentrations. 

 

Comparison to CTDEP RSRs 

Concentrations of carcinogenic PAHs, antimony, arsenic, copper, lead, and TPH in surface/subsurface 

soil exceeded CTDEP residential RSRs for direct contact with soil and were retained as COCs.  

Concentrations of all chemicals in surface soil (0 to 2 ft bgs) from under paved areas were less than 
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CTDEP industrial RSRs.  Concentrations of benzo(b)fluoranthene in surface soil and carcinogenic PAHs, 

carbazole, lead, and TPH in subsurface soil (2 to 10 ft bgs) exceeded CTDEP PMC.  Concentrations of 

antimony (total and filtered), barium (filtered), lead (total and filtered), and selenium (total) in groundwater 

exceeded the CTDEP groundwater protection (GA/GAA) criteria.  The Connecticut groundwater 

protection criteria are applicable to GA/GAA-classified areas (drinking water source areas) only.  All 

groundwater at the Lower Subase at NSB-NLON is within a GB-classified area (a non-drinking water 

source area); therefore, no COCs were retained for direct contact exposures to groundwater.  

Concentrations of all chemicals in groundwater were less than Connecticut groundwater volatilization 

criteria.  Concentrations of acenaphthylene, total arsenic, total lead, total selenium, and total zinc 

exceeded Connecticut surface water protection criteria, and these chemicals were retained as COCs in 

groundwater. 

 

Comparison to 1999 HHRA Results 

Table 1-88 presents a comparison of the ILCRs and HIs from the 1999 HHRA to those calculated in the 

updated HHRA.  ILCRs and HIs for full-time employees exposed to surface soil are lower in the updated 

HHRA compared to those estimated in the 1999 HHRA. 

  

ILCRs for construction workers exposed to surface/subsurface soil are lower in the updated HHRA 

compared to those estimated in the 1999 HHRA.  In contrast, the HIs estimated in the updated HHRA are 

higher than those estimated in the 1999 HHRA.  ILCRs and HIs for construction workers exposed to 

groundwater are also lower in the updated HHRA. 

 

ILCRs and HIs for hypothetical residents exposed to surface/subsurface soil are higher in the updated 

HHRA compared to those estimated in the 1999 HHRA. 

 

In both the 1999 HHRA and the updated HHRA, EPA’s IEUBK lead model was used to evaluate 

exposures to lead in soil by hypothetical child residents.  The IEUBK results in the 1999 HHRA and 

updated HHRA indicated that exposures to lead exceeded acceptable levels.  

 

Exposures to lead in soil by construction workers and full-time employees were evaluated in both HHRAs 

using the Adult Lead Model (2003b).  Model results exceeded acceptable levels for full-time employees 

exposed to surface soil and construction workers exposed to subsurface soil in the 1999 HHRA.  The 

results of the lead modeling in the updated HHRA for full-time employees exposed to surface soil were 

within acceptable levels.  Lead modeling results for full-time employees and construction workers 

exposed to surface/subsurface soil exceeded acceptable levels in the updated HHRA. 
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COCs and Risk-Based PRGs 

The results of the updated HHRA were used to identify COCs for Zone 7.  Two sets of COCs were 

identified; one set based on EPA criteria and one based on CTDEP criteria.  For carcinogens, a chemical 

was retained as an EPA COC if the cumulative ILCR was greater than 1 x 10-4 and the chemical-specific 

ILCR was greater than 1 x 10-6.  For non-carcinogens, a chemical was retained as an EPA COC if the HI 

for a target organ was greater than 1 and the chemical-specific HQ was greater than 0.1.  A chemical was 

retained as a CTDEP COC if the maximum detected concentration exceeded a CTDEP RSR listed 

threshold value.  Table 1-89 presents the Zone 1 direct contact EPA COCs, and Table 1-90 present the 

CTDEP COCs.  Risk-based PRGs were then developed for the appropriate EPA COCs using the 

exposure assumptions in the updated HHRA and are presented in Table 1-91.  PRGs for the CTDEP 

COCs are based on CTDEP RSRs and are presented in Table 1-92. 

 

1.2.9 Thames River 

1.2.9.1 Site Description 

NSB-NLON is located on the eastern bank of the Thames River, in the southern portion of the Thames 

River Watershed (Figure 1-12).  NSB-NLON borders the Thames River for approximately 1.5 miles 

(Figure 1-13).  Potential sources of contamination in Zones 1 through 7 that may have impacted the 

Thames River are discussed above.  Another source of contamination to the Thames River at the Lower 

Subase, the former marine railway at Pier 1, was identified in 1998 during construction of the Controlled 

Industrial Facility (CIF).  The former marine railway was operated at Pier 1 from approximately 1930 to 

1960 and was used to pull ships out of the water for sandblasting/paint scraping and maintenance.  Paint 

scraping activities often took place on the apron of the pull-out area.  Preconstruction surveys for the CIF 

found elevated PAH concentrations in subsurface soil and high concentrations of lead extending down to 

bedrock.  Sediment sampling identified high levels of PAHs and PCBs.  The Pier 1 site was divided into 

two subareas (Inner and Outer) based on the distribution of contamination (see Figure 1-8).  Elevated 

concentrations of contaminants were found in Inner Pier 1; therefore, this site is being addressed by the 

Navy through an Engineering Evaluation/Cost Analysis (EE/CA) (Tetra Tech, 2009a) and non-time-critical 

removal action (NTCRA).  Originally, Outer Pier 1 was to be addressed through the CERCLA RI/FS 

process because the contaminants and concentrations were similar to those found in Thames River 

sediment along Zones 1 to 7.  However, the Navy subsequently decided to include a majority of Outer 

Pier 1 sediment with Inner Pier 1 to expedite remediation of the area and minimize remediation costs.  

The remaining portion of Outer Pier 1 sediment will be addressed in this FS.  The Navy documented this 

decision process in the Action Memorandum for the NTCRA. 

 

100706/P 1-66 CTOs 424, WE24, AND WE57 



  REVISION 5 
  DECEMBER 2010 
 
The Thames River receives significant waterborne traffic at marine terminals located along its entire 

length.  Numerous water-dependent industries line the eastern and western banks of the lower portion of 

the river.  Pfizer Pharmaceutical, Hess Oil Company, and Electric Boat facilities are located on the 

eastern bank.  City Coal Company, Naval Undersea Warfare Center, New London City, and State Piers 

occupy the western bank of the river.  North of the I-95 bridge are the United States Coast Guard 

Academy, NSB-NLON, a Northeast Utilities fossil fuel power station, a cogeneration power plant, and 

Dow Chemical Company. 

 

In addition to the significant waterborne traffic, the Thames River is also a major receiving water for 

wastewater and industrial discharges.  Depicted in Figure 1-14 are the major municipal and industrial 

discharge sources in the Thames River subregional drainage basin.  The Norwich Wastewater Treatment 

Plant (WWTP) is the dominant discharge source in the upper river.  The Montville Power Plant, Montville 

WWTP, Dow Chemical, AES Thames Cogeneration Plant, and NSB-NLON power plant are the most 

significant sources in the mid-river reach.  Pfizer Chemical, Electric Boat Division of General Dynamics, 

New London WWTP, and the WWTP that services both the City of Groton and Town of Groton are the 

principal dischargers in the lower portion of the river.  Non-point discharges from road, agricultural, and 

other runoff sources occur throughout the river’s drainage basin and account for a significant amount of 

water, sediment, and chemical constituents in the river. 

 

The Thames River is utilized by recreational boaters and fishermen.  Numerous marinas line both banks 

of the river from New London Harbor to the City of Norwich.  Shellfish beds are located in the area of 

Mamacoke Island and in Ledyard, north of NSB-NLON.  These act as relay beds for the first several 

years, and then oysters and hard-shelled clams are transported to purging beds outside the river for 

depuration. 

 

Several parks and beaches, including Ocean Beach State Park, Harkness Memorial Park, and Bluff Point 

State Park, are located south of NSB-NLON at the mouth of the Thames River. 

 

1.2.9.2 Site Investigations 

The Thames River adjacent to NSB-NLON was evaluated as part of the following investigations: 

 

• Environmental Assessment for Pier 17 Replacement (Maguire, 1994). 

 

• Final Environmental Impact Statement for the Seawolf Class Submarine Homeporting on the East 

Coast of the United States (Maguire, 1995). 
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• After Dredge Surveys for Pier 17 Replacement and Seawolf Homeporting Projects (Gahagen & 

Bryant, 1996). 

 

• Phase II RI (B&RE, 1997b). 

 

• Phase II RI Supplemental Ecological Investigation (B&RE, 1997b). 

 

• Existing Data Summary Report for Lower Subase RI (B&RE, 1997a). 

 

• Lower Subase RI (Tetra Tech, 1999). 

 

• Pier 1 Marine Railway Investigation (SAIC, 2000). 

 

• Thames River Rapid Sediment Characterization Pilot Study Report (Battelle, 2003). 

 

• Field Survey Report for Thames River Validation Study (Battelle, 2004). 

 

• Environmental Assessment for Pier 6 Replacement Project (Maguire, 2004). 

 

• After Dredge Surveys for Pier 6 Replacement Project (Great Lakes Dredge and Dock Company, 

2006). 

 

• Watershed Contaminated Source Document for Lower Portion of the Thames River (Tetra Tech, 

2007). 

 

• Thames River Validation Study (Battelle, 2008). 

 

• Thames River Sediment Sampling at Zone 4, Pier 1, and Outer Pier 1 (Tetra Tech, 2008). 

 

• Engineering Evaluation/Cost Analysis (EE/CA) (Tetra Tech, 2009a) and Action Memorandum for 

Inner and Outer Pier 1 (Tetra Tech, 2009b).  

 

• Internal Draft Non-Time Critical Removal Action for Inner and Outer Pier 1 Construction Completion 

Report (Tetra Tech, 2010). 

 

The details of the investigations conducted prior to 1999 are provided in the Lower Subase RI (Tetra 

Tech, 1999), and details of a majority of the investigations conducted between 1999 and 2007 are 
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summarized in the Thames River Validation Study (Battelle, 2008).  Based on these previous 

investigations, various Navy sources were shown to have impacted the Thames River sediment at Pier 1 

and Zone 4 and potentially Zone 7.  Figures 1-8 and 1-11 show the study areas and sampling locations, 

and the relevant findings of these Thames River investigations are discussed below.  

 

1.2.9.3 Summary of Investigation Findings 

Hydrology 

The Thames River and its tributaries drain approximately 1,471 square miles of eastern Connecticut, 

western Rhode Island, and south/central Massachusetts (Figure 1-12).  The Thames River originates in 

the City of Norwich Harbor, at the confluence of the Shetucket and Yantic Rivers, and discharges into 

Long Island Sound approximately 16 miles to the south.  NSB-NLON is located approximately 10 miles 

south of Norwich and 6 miles north of Long Island Sound.   

 

Widths of the Thames River vary from 1.5 miles at New London Harbor to approximately 500 feet at 

Norwich Harbor.  A dredged channel runs north to south in the Thames River.  Depths in the dredged 

channel are approximately 40 feet below msl between Long Island Sound and NSB-NLON and about 

25 feet below msl farther upstream.  At NSB-NLON, the width of the channel is approximately 600 to 

900 feet; however, the channel is narrower upstream and downstream of NSB-NLON.  Outside the 

channel, depths are relatively shallow (2 to 10 feet).  Upstream of NSB-NLON, there are shallow coves 

that empty into the Thames River.  Most of the coves are at least partially cut off from the Thames River 

by a railroad bed. 

 

The Shetucket and Yantic Rivers join to form the Thames River.  The Yantic River has a drainage basin 

of 89.3 square miles.  Average, minimum, and maximum flows in the Yantic have been reported at 165, 

2.3, and 13,500 cubic feet per second, respectively.  The USGS calculated the 7-day, 10-year, low-flow 

rate for the Yantic River at 4.9 cubic feet per second.  The Shetucket River, including its major tributaries 

(Little River and Quinebaug River), has a drainage basin of approximately 1,147 square miles.  Average, 

minimum, and maximum flows of 2,000, 14, and 52,300 cubic feet per second, respectively, have been 

reported for the river.  The USGS calculated 7-day, 10-year, low-flow rates for the Shetucket River, Little 

River, and Quinebaug River at 44.7, 4.5, and 92.2 cubic feet per second, respectively.  Other sources of 

inflow to the Thames River are minor in comparison to these flows and to the volume of tidal exchange 

(LMS, 1992).  Other sources of inflow include wastewater treatment facilities in Norwich, Montville, New 

London, City of Groton, and Town of Groton, as well as combined stormwater system overflows in 

Norwich, industrial discharges, and several small streams.  By summing the 7-day, 10-year, low-flow 

rates for its major tributaries, the 7-day, 10-year, low-flow rate for the freshwater portion of the Thames 

River at NSB-NLON is estimated to be 146.3 cubic feet per second. 
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Hydraulics 

The Thames River is a salt wedge estuary that is highly stratified, with fresher water on the surface and 

denser saline water on the bottom.  The stratification in the Thames River is seasonal, with extensive 

vertical mixing occurring in the spring due to turbulent freshwater runoff from the Yantic and Shetucket 

Rivers.  The north-south alignment, steep banks, and narrow channel do not permit much wind-induced 

mixing; therefore, the freshwater outflows reach Long Island Sound in a well-defined surface layer.   

 

Studies of the Thames River indicate that net flow in the upper layer of water is downstream at velocities 

of 0.06 to 0.3 foot per second.  The current velocities in this area vary according to tide and freshwater 

flow from upstream.  Velocities of up to 1.6 feet per second have been measured in the river during 

periods of storm runoff.  The lower layer of water has a net up estuary flow at velocities of 0.03 to 0.2 foot 

per second.  The velocity of the lower layer is dominated by the tide and is reportedly relatively unaffected 

by stream flow. 

 

The Thames River is tidally influenced with a mean tidal range at the New London State Pier of 2.6 feet 

(LMS, 1992).  A freshwater flushing time of 0.5 to 2 days from Norwich to Long Island Sound has been 

estimated (Welsh and Stewart, 1984).  In comparison, a bottom water flushing time of greater than 

19 days was estimated.  The average freshwater flow discharging to Long Island Sound from the Thames 

River has been estimated at 222 million cubic feet per day (Soderberg and Bruno, 1971); however, 

freshwater flow in the Thames River is small in comparison to intertidal volume and exchange (Bohlen 

and Tramontano, 1977). 

 

Water Quality 

As stated above, the Thames River estuary is stratified, with relatively fresh water on the surface and 

saline water on the bottom.  Historical records show that the salinity in the water at the bottom of the 

Thames River is relatively constant at 30 parts per thousand (ppt).  Salinity measurements taken in the 

Thames River adjacent to NSB-NLON in May 1995 for the Supplemental Ecological Investigation 

confirmed the 30 ppt salinity level, with measurements ranging from 29.4 to 30.0 ppt.  The salinity of the 

water at the surface of the Thames River is more variable, ranging from 28.0 ppt at the mouth of the 

Thames River to 2.0 ppt at the upstream end of the estuary in Norwich. 

 

Habitat 

Little information exists on the phytoplankton community present in the Thames River.  Results of surveys 

suggest that, although densities are generally low, greater Chlorophyll a concentrations were present in 
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the upper surface water than in the river's deeper more saline waters.  Members of the class 

Bacillariophyceae tend to dominate samples collected from the river.  Zooplankton samples are 

dominated by adult copepods, particularly Acartia hudsonica and A. tonsa.  Other groups found in 

zooplankton samples collected from the river include barnacle and crab larval forms.  Studies of 

ichthyoplankton conducted during the summer of 1988 reported the presence of bay anchovy, winter 

flounder eggs and larvae, tautog eggs, and rainbow smelt larvae. 

 

Few species of macroalgae have been collected from this portion of the river, and populations are 

generally low and sporadic in distribution.  Results of a survey conducted in 1983 reported that algal 

populations present in the non-industrialized portions of the river were typical of those associated with 

northeastern rocky coastlines.  Populations found in industrialized sections of the river tend to be sparse 

and dominated by relatively few species.  The depth and lack of appropriate substrate in dredged portions 

of the river preclude algal growth.  The general lack of suitable substrate accounts for the generally low 

algal species diversity and density throughout the Thames River. 

 

Results of macroninvertebrate surveys conducted in the Thames River near NSB-NLON have determined 

that the communities differ moving from north to south and between the channelized and non-channelized 

portions of the river.  The benthic community south of the I-95 bridge (2 miles south of NSB-NLON) is 

typical of that found in Long Island Sound.  As with most estuarine rivers, benthic community abundance 

and species richness increases toward the more saline waters of Long Island Sound.  The benthic 

macroinvertebrate community is dominated by several taxonomic groups, including several species of 

bivalves and polychaetes.   

 

Although shellfish beds are found throughout this portion of the river, recreational shellfishing is prohibited 

due to fecal bacterial contamination.  Shellfish beds in a few areas of the river are open to commercial 

shellfishing on a conditionally restricted basis, which means that shellfish from these areas must be 

depurated in approved waters for 45 days.  Shellfish found in these beds include hardshell clams and 

oysters.  In addition to shellfish, both lobsters and blue crabs are harvested from the river. 

 

The Thames River contains a relatively diverse fish community and includes year-round residents such as 

winter flounder, tomcod, and mummichogs as well as coastal (e.g., menhaden and bluefish) and seasonal 

(tautog and whiting) migrants.  Anadromous species associated with the river include the American shad, 

alewife, blueback herring, and rainbow smelt.  Stripped bass also overwinter in the estuarine portions of 

the river and form the basis of an important local recreational fishery. 

 

Birds observed frequently along the Thames River in the vicinity of the NSB-NLON include herring gulls, 

cormorants, great-backed gulls, mute swans, and several species of ducks. Many duck species, in 
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particular mallards, are observed on the river and overwinter in the coves around Mamacoke Island, on 

the opposite side of the river from NSB-NLON.  During summer, 10 to 12 mallards and black ducks are 

normally present in this area; however, during the winter, up to 1,000 ducks have been observed.  These 

include large numbers of canvasback, hooded merganser, mallard, black, gadwall, and redhead ducks.  

Greater scaup and common goldeneye ducks are occasionally observed in the area. 

 

Nature and Extent of Contamination 

The following nature and extent of contamination discussions were taken from the Lower Subase RI 

(Tetra Tech, 1999).  The historical data sets used to develop the discussions are provided in the RI report 

and are not reiterated in this FS because more recent data are available. 

 

Surface Water – Lower Subase RI 

Little variation in the nature and extent of contamination was noted for surface water samples collected 

from upstream, adjacent to, and downstream locations in the Thames River.  Organic compounds 

(trichloroethene, butylbenzyl phthalate, di-n-butyl phthalate, and endrin aldehyde) were detected 

infrequently and at low concentrations (ranging from 0.14 µg/L to 3 µg/L).  Several metals were detected 

in Thames River surface water samples.  However, with few exceptions, the water quality near NSB-

NLON appears to be similar to the water quality noted at locations distant from NSB-NLON.   

 

Sediment - Lower Subase RI 

In general, concentrations of metals detected in Thames River sediment samples did not differ 

significantly from upstream to downstream locations, although maximum concentrations of metals 

detected in all areas south of the upstream area generally exceeded concentrations of metals detected in 

the upstream area.  Maximum concentrations of several metals (including antimony, arsenic, chromium, 

copper, lead, mercury, and zinc) exceeded background concentrations in samples collected from all 

areas, including the upstream area.  However, maximum concentrations of chromium (240 mg/kg), 

copper (1,570 mg/kg), lead (406 mg/kg), mercury (3.1 mg/kg), and zinc (1,150 mg/kg) detected in Zone 7 

sediment samples were 3 to 20 times greater than respective maximum concentrations detected in 

upstream sediment samples.  In addition, chromium, lead, and zinc were detected in sediment samples 

collected from Zone 4 at concentrations of 400 mg/kg, 569 mg/kg, and 1,650 mg/kg, respectively.  

However, with the exception of lead and zinc (for which maximum concentrations detected in sediment 

collected from the downstream area were approximately two times greater than respective concentrations 

in upstream sediment samples), concentrations of metals detected in sediment samples collected from 

the downstream area were similar to concentrations of metals detected in sediment samples collected 

from the upstream area.   
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Only three VOCs were detected in Thames River sediment samples.  Acetone and 2-butanone, which are 

both common laboratory contaminants, were detected in sediment samples collected from more than half 

of the zones.  Carbon disulfide, also a common laboratory contaminant, was detected in a sediment 

sample collected near Goss Cove. 

 

PAHs were by far the most prevalent organic compounds detected in Thames River sediment samples.  

Increases in concentrations of PAHs in sediment samples were noted for samples collected from zones 

adjacent to the Lower Subase.  In general, maximum concentrations of PAHs were detected in a 

composite sample collected adjacent to Zone 7.  Phenanthrene was detected in this sample at a 

concentration of 25,000 µg/kg.  Elevated concentrations of PAHs were also detected in samples collected 

from Zone 4.  In general, fluoranthene and pyrene were detected at greater concentrations than other 

PAHs in Thames River sediment samples. 

 

Analysis for TPH was not performed for a large number of Thames River sediment samples.  TPH was 

detected in one sediment sample collected from Zone 4 at 589 mg/kg.    

 

Several pesticides, at concentrations ranging from 3.1 to 110 µg/kg, were detected in Thames River 

sediment samples collected from a majority of the zones.  However, the frequency of detection of 

pesticides in sediment samples was generally less than 50 percent.  4,4’-DDT and related compounds 

were most frequently detected.  The greatest concentrations of pesticides were detected in samples 

collected from locations adjacent to the DRMO, which is upgradient of the Lower Subase.  As discussed 

in the Phase II RI Report (B&RE, 1997b), 4,4’-DDT and related compounds were frequently detected in 

sediment samples collected from streams located within the Area A Downstream Watercourses site.  Two 

streams in this site discharge into the Thames River in the vicinity of the DRMO and Zone 5.  Therefore, 

some of the pesticides detected in Thames River sediment samples adjacent to NSB-NLON may have 

originated in the Area A Downstream Watercourses site. 

 

PCBs (Aroclor-1248, Aroclor-1254, and Aroclor-1260) were detected at concentrations ranging from 12 to 

170 µg/kg in samples collected from Zone 7 only.  Building 157 Vault 31, located within Zone 7, was a 

transformer area. 

 

A ribbed mussel study was conducted to determine bioaccumulation factors (BAFs) for VOCs, 

SVOCs/PAHs, pesticides, PCBs, and metals.  Ribbed mussels were deployed in cages for 28 days to 

allow the organisms to accumulate biologically available contaminants for comparison to control samples. 

Analyses of the mussels indicated that a variety of chemical constituents were present; however, those 

same constituents were also detected at generally similar concentrations in the control mussel samples.  
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Mercury detected in a mussel sample collected near Goss Cove and SVOCs detected in the caged 

mussel samples adjacent to the Lower Subase represent two exceptions.  

 

Chemical contaminants were also detected in native shellfish samples; however, the results were 

generally inconclusive in establishing a link with contamination detected at NSB-NLON.  PAHs were 

detected in one blue mussel sample located adjacent to the Lower Subase and may be indicative of 

impacts from NSB-NLON.  A majority of the native shellfish samples were collected from the commercial 

shellfish beds located either across the Thames River opposite NSB-NLON or somewhat upstream of 

NSB-NLON.  No commercial shellfish beds are located near NSB-NLON.  

 

Human Health Risk Assessment - Lower Subase RI 

The HHRA for the Thames River focused on adult recreational users.  Sediment was not considered a 

medium of concern in the risk assessment due to the depth of the river adjacent to NSB-NLON.  Non-

carcinogenic risks were greater than the EPA and CTDEP acceptable level of 1 for ingestion of shellfish 

and finfish.  Arsenic, cadmium, and zinc were the main contributors to the HI.  The cancer risk for the 

adult recreational user under the RME scenario exceeded the EPA target range of 1x10-4 to 1x10-6 and 

the CTDEP acceptable target risk level of 1x10-5.  The cancer risk for the CTE scenario also exceeded 

the CTDEP target cancer level but was within the EPA target risk range.  Arsenic (via incidental ingestion 

of clams and oysters) was the main contributor to the cancer risk.  ILCRs for this chemical exceeded 

target risk levels (i.e., the upper limit of the EPA target risk range and the 1 x 10-5 CTDEP cumulative 

target cancer level).  However, the estimated risks associated with shellfish (oysters and clams) ingestion 

are overestimated in the risk assessment because individuals are not permitted to harvest shellfish from 

the Thames River near the Lower Subase.  Also, there are no licensed recreational shellfishing areas in 

the Thames River.  Therefore, significant risks to adult recreational users from shellfish ingestion are not 

expected.  

 

The commercial shellfish beds are located on the opposite side of the river and shipping channel from 

NSB-NLON.  Based on river flow and currents, it is very unlikely that NSB-NLON is impacting these 

shellfish beds.   

 

The human health risk assessment completed for the Lower Subase RI assumed a potential recreational 

user of the Thames River may ingest oysters, clams, or finfish caught in the river.  Clam and oyster data 

collected during the Phase II RI were used to estimate exposure point concentrations and potential risks.  

A review of the data set showed that the oyster samples were collected from the commercial shellfish 

beds on the opposite side of the Thames River and the clams were collected from locations adjacent to 

the commercial shellfish beds.  Therefore, the estimated risks are reflective of exposure to shellfish from 
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the commercial shellfish beds and not shellfish collected directly adjacent to NSB-NLON. Arsenic was the 

main contributor to the carcinogenic risk estimated for the recreational user. 

 

The Lower Subase RI identified another uncertainty associated with the form of arsenic considered in the 

risk assessment.  Arsenic in the tissue of aquatic organisms exists as arsenocholine and arsenobetaine.  

These forms of arsenic are not believed to be carcinogenic.  Therefore, the risks associated with arsenic 

in shellfish may have been substantially over estimated. 

 

The exposure concentrations used in the risk assessment for oysters (1.2 mg/kg) and clams (6.7 mg/kg) 

are below the range of FDA action levels (76 to 86 mg/kg) for arsenic in shellfish (see references 

provided below).  ATSDR (1991) indicated that mean concentrations of arsenic in fish and seafood is 

usually 4 to 5 mg/kg.  Therefore, oysters and clams with arsenic at these concentrations are considered 

normal based on ATSDR information and considered acceptable for human consumption by FDA. 

 

Ecological Risk Assessment – Lower Subase RI 

Ecological risk assessments were performed for Thames River sediments adjacent to the seven zones at 

the Lower Subase.  Weight-of-evidence analyses indicated that relatively low potential risks to sediment-

dwelling receptors were present from COCs in Zones 1, 2, 3, 5, and 6.  Low to moderate potential risks to 

receptors were present in Zones 4 and 7.  Potential risks in Zone 7 may have been ameliorated by 

dredging activities at Piers 15 and 17.  Overall, potential ecological risks associated with the sediment 

adjacent to the Lower Subase zones were limited to some metals, primarily arsenic, chromium, and 

mercury.  Aid volatile sulfide/simultaneously extracted metals (AVS/SEM) analysis suggested that 

cadmium, copper, nickel, lead, and zinc are not bioavailable in any of the seven zones.  The PAH 

benzo(a)pyrene was also determined to pose low to moderate risks in the various zones.  A Data Gap 

Investigation, including additional sediment sampling and testing, was recommended for the Thames 

River adjacent to Zones 4 and 7 to address uncertainties associated with the ecological risk assessment 

performed for the Lower Subase RI. 

 

Baseline Ecological Risk Assessment – Thames River Validation Study Report 

Data collected during the Lower Subase RI and additional data collected during the subsequent Pier 1 

Marine Railway Investigation and Rapid Sediment Characterization Pilot Study were evaluated in a 

screening-level ecological risk assessment (SLERA).  The assessment indicated that sediments in Zone 

4, Zone 7, and Outer Pier 1 contained elevated levels of metals, PAHs, pesticides, and PCBs that posed 

potential risks to benthic organisms.  Several metals (chromium, lead, and zinc) were also identified at 

concentrations posing potential risks to piscivorous birds.  Ecological COPCs retained from the SLERA 

and their endpoints are provided in Table 1-93.    
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The Thames River Validation Study was subsequently conducted to verify the results of the SLERA and 

to develop ecological cleanup goals.  During the 2007 phase of the Thames River Validation Study, 

additional surface sediment samples were collected and analyzed for the 10 metals, PAHs, PCB 

congeners, and pesticides that were previously identified as sediment COPCs, as well as grain size, total 

organic carbon (TOC), and AVS/SEM.  Summary statistics for metals, PAHs, and pesticides/PCBs 

detected in surface sediment in Zone 4, Zone 7, and Outer Pier 1 collected during both phases of the 

Thames Validation Study (2004 and 2007) are provided in Tables 1-94, 1-95, and 1-96.  Sample locations 

are shown on Figures 1-8 and 1-11. 

 

Core sampling was conducted in the three zones in 2004 to evaluate the vertical extent of contamination 

in Thames River sediment adjacent to NSB-NLON.  The results of the core sampling are presented in 

Appendix B of the Thames River Validation Study Report (Battelle, 2008).  In general, the results 

indicated that COPC concentrations are elevated in the top 4 feet of sediment and that concentrations 

decrease significantly at depths greater than 4 feet below the sediment surface.  The sediment data from 

the cores were not evaluated as part of the SLERA or Baseline Ecological Risk Assessment (BERA) 

because the ecological risk assessments (ERAs) only evaluated surface sediment data.  

 

Although surface water is a transport mechanism for suspended particulates, it was not a medium of 

concern for ecological receptors in the study area for the BERA.  Because of the relatively insoluble 

nature of the COPCs and the constant flushing of water due to downstream flow of the river, the dissolved 

fraction available to water column-feeding organisms is limited.  Therefore, no additional surface water 

sampling was conducted during the Thames River Validation Study.   

 

Fish tissue samples were collected during the 2004 phase of the Thames River Validation Study from 

Pier 1 and the upstream Reference Area.  Attempts were also made during the 2004 phase to collect fish 

tissue samples in Zones 4 and 7; however, no fish were caught in these areas.  

 

The BERA evaluated risks to ecological receptors including benthic invertebrates and upper-trophic-level 

piscivorous birds (represented by the double-crested cormorant).  To assess potential risk to benthic 

invertebrates, 28-day laboratory bioassays were conducted using zone-specific surface sediment 

samples and the amphipod Leptocheirus plumulosus as a surrogate for all benthic invertebrates.  The 

2007 bioassay results and corresponding sediment data were evaluated to determine impacts on survival, 

growth, and reproduction of the amphipods.  Concentrations of COPCs in whole-body forage fish tissue 

collected in 2004 from Pier 1 and the upstream Reference Area were paired with available sediment 

chemistry to calculate site-specific BAFs for Pier 1, Zone 4, and Zone 7 to calculate dose inputs to the 

cormorant food-chain model.  Exposure point concentrations (EPCs) for estimating an ingestion dose to 
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the cormorant in each area were calculated using the 95-percent upper confidence limit (UCL) of the 

mean sediment COPC concentrations and BAFs.   

 

Dose modeling to piscivorous birds showed potential low-level risk from zinc in Zone 7, lead and zinc in 

Zone 4, and mercury in Outer Pier 1 because HQs were greater than 1 using the no-observed-adverse-

effect level (NOAEL) toxicity reference values (TRVs).  Doses did not exceed the mean lowest-observed-

adverse-effects level (LOAEL) TRVs for any constituent in any area.  Evaluation of the uncertainties 

associated with site-specific BAFs and cormorant site use factors (SUFs) combined with the low HQs for 

zinc in Zone 7, lead in Zone 4, and mercury in Outer Pier 1 suggest that these COPCs do not pose 

unacceptable risk to piscivorous birds in these areas.  Zinc in Zone 4 was determined to pose potential 

unacceptable risk from sediment along the quay wall, which generally exceeded the conservative LOAEL 

PRG of 2,150 mg/kg and was recommended for further evaluation.  No concentrations of zinc were 

greater than the mean LOAEL PRG of 5,040 mg/kg. 

 

Statistical comparisons of the bioassay test results indicated the following: 

 

• Survival in Zone 7 was statistically lower than Reference Area mean survival at two of the six 

sediment sample locations, and Zone 4 survival was statistically different than Reference Area 

survival at three of the six sediment sample locations.   

 

• Growth was statistically lower at four Zone 7 locations compared to the Reference Area.  In Zone 4, 

amphipods were approximately 25 to 65 percent smaller than those from the Reference Area, with 

statistically significant differences observed at five of the six Zone 4 sampling locations.   

 

• Reproduction in Zone 7 resulted in approximately 20 percent fewer offspring compared to average 

Reference Area reproduction, with statistically significant differences observed at two of the six 

bioassay locations.  Reproduction in Zone 4 was slightly greater than 50 percent of Reference Area 

reproduction (1.87 offspring per adult versus 3.66 offspring per adult).   

 

Bioassay results for all three lines of evidence were compared to chemistry results including individual 

metals and pesticides, total high-molecular-weight (HMW) PAHs and total low-molecular-weight (LMW) 

PAHs, total PCB congeners, and three COPC indices [Total Effects Range Median-Quotient (ERM-Q), 

Organic ERM-Q, and Metals ERM-Q] to account for different toxicological modes of action that may result 

in different expressions of toxicological effects.  Based on the results of the data evaluation and 

distribution of the data, it was determined that the Total ERM-Q based on chemical indices and total PCB 

congeners would be used to develop ecological PRGs for sediment as follows:  
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• Total ERM-Q thresholds associated with a 30-percent reduction in survival (1.43), 30-percent 

reduction in growth (1.54), 50-percent reduction in growth (2.34), 25-percent reduction in offspring 

(0.53), and 50-percent reduction in offspring (1.17). 

 

• A metals ERM-Q threshold associated with a 30-percent reduction in survival (1.64). 

 

• A total PCB congener threshold associated with a 30-percent reduction in growth (270 µg/kg), 

50-percent reduction in growth (387 µg/kg), 25-percent reduction in offspring (121 µg/kg), and 

50-percent reduction in offspring (208 µg/kg). 

 

NOAEL- and LOAEL-based PRGs were also developed for lead, mercury, and zinc based on risks to 

piscivorous birds.  However, it was determined that zinc was the only metal that posed a low magnitude 

risk to piscivorous birds.  The mean NOAEL- and LOAEL-based PRGs for zinc based on risk to 

piscivorous birds are 560 mg/kg and 5,040 mg/kg, respectively. 

 

To select areas requiring further evaluation in the FS, up to two footprints were initially identified for each 

study area: a multiple endpoint risk footprint defined by sediment that poses moderate to high risk for two 

or more lines of evidence, and a single endpoint risk footprint based on sediments where any single 

bioassay line of evidence (survival, growth, or reproduction) is reduced by 50 percent or more or has 

food-chain doses greater than the LOAEL TRV.  Multiple endpoint and single endpoint footprints in each 

area are summarized in Table 1-97.   

 

Based on a weight-of-evidence approach, the Thames River Validation Study recommended that the 

following footprints be further evaluated in the FS: 

 

• Zone 4  
 - Minimum Footprint: 0.29 acre (area with risk to more than one endpoint based on Total ERM-Q 

greater than 1.43 and total PCBs greater than 270 µg/kg). 

 

 - Maximum Footprint: 0.39 acre (area with 50-percent impact to a single endpoint based on Total 

ERM-Q greater than 1.17 and total PCBs greater than 208 µg/kg). 

 

 - The only Zone 4 locations exceeding mean NOAEL and/or conservative LOAEL PRGs based on 

risks to piscivorous birds were along the quay wall and thus representative of the undredged shelf 

area.  This area is within the combined total ERM-Q and total PCB footprint; therefore, it does not 

control the area to be evaluated in the Lower Subase FS.  Outside of the shelf, none of the 

results exceeded mean NOAEL or conservative LOAEL PRGs. 
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• Zone 7  
- No footprints: No areas showed risk to more than one endpoint and no area had a 50-percent 

reduction for any single endpoint. 

 

• Outer Pier 1  
 - Minimum Footprint: None (no area had risk to more than one endpoint). 

 - Maximum Footprint: 0.17 acre (area with 50-percent impact to a single endpoint based on total 

PCB greater than 208 µg/kg).   

 

The Thames River Validation Study recommended that sediment in Zone 4 and Outer Pier 1 be further 

evaluated in the Lower Subase FS, but the sediment in Zone 7 did not require further evaluation in the 

FS. 

 

Supplemental Sediment Investigation – Thames River Sediment Sampling at Zone 4, Pier 1, and Outer 

Pier 1 

Additional sediment sampling was performed by Tetra Tech on November 5 through 7, 2008, at Zone 4, 

Pier 1, and Outer Pier 1 in support of the Lower Subase FS to further delineate the lateral and vertical 

extent of contamination and to collect data to evaluate the potential for disposal of the sediment in a CAD 

cell.  The sediment sampling was conducted in accordance with the Final Sampling and Analysis Plan for 

Thames River Sediment Sampling at Zone 4, Pier 1, and Outer Pier 1 (Tetra Tech, 2008).  Sampling 

locations were selected to fill data gaps based on knowledge of past spatial coverage by samples and of 

site operations.  The field forms and data validation letters associated with the investigation are provided 

in Appendix B.5. 

 

Core sediment samples were collected adjacent to Pier 1 from six locations, in the Outer Pier 1 area from 

four locations, and in and adjacent to the area exceeding ecological PRGs developed in the BERA at 

Zone 4 from eight locations.  A 1-foot sediment core was collected at each location to compare chemical 

concentrations in surface sediment to PRGs.  A 6-foot sediment core was collected at each location and 

separated into subsurface samples of 0 to 2 feet, 2 to 4 feet, and 4 to 6 feet below sediment surface (bss) 

to estimate the vertical extent of contamination.  A 1-foot sediment core was selected for comparison to 

PRGs because it is more representative of benthic organism exposure than the 0- to 2-foot depth; 

however, the 0- to 1-foot cores could not provide enough sediment to also evaluate CAD cell disposal 

potential; therefore, surface samples were also collected from 0 to 2 feet bss.  Sediment was not 

collected deeper than 6 feet bss because data from previous investigations indicated that contamination 

was not present below this depth.  Sediment cores could not be collected from greater than 4 feet bss at 
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TRP1-SD-003 and greater than 3 feet bss at TRP1-SD-006 due to the presence of debris and hard 

material.   

 

Samples were analyzed for a focused list of chemicals based on the results of previous investigations.  

The samples collected from 0 to 1 foot and depths greater than 2 feet were analyzed for PAHs, 

extractable total petroleum hydrocarbons (ETPH), metals, pesticides, PCB congeners, and TOC.  The 

samples collected from 0 to 2 feet and depths greater than 2 feet were analyzed for TCLP metals, total 

PCBs, grain size, moisture ratio, bulk density, pH, and salinity. 

 

After completion of the sampling effort, CTDEP indicated that because the sediment could be classified 

as a CERCLA waste, it could not be disposed in a CAD cell in Connecticut waters.  Therefore, the 

additional data collected to support evaluation of CAD cell disposal was used to support the Lower 

Subase FS. 

 

The Zone 4 and Pier 1 data are summarized separately in the following sections.   

 

Zone 4 

Twenty-four sediment samples were collected from eight locations at Zone 4 during the 2008 sediment 

sampling investigation.  Samples were collected in the vicinity of Piers 2 and 6 (see Figure 1-8).  Results 

are summarized in Tables 1-98 and 1-99.  Most PAHs analyzed for were detected in the sediment 

samples.  Concentrations of PAHs were generally lower in surface samples (0 to 1 foot) compared to 

subsurface samples (2 to 4 feet and 4 to 6 feet).  Sediment collected from TRZ4-SD-005 at 4 to 6 feet bss 

and TRZ4-SD-001 at 2 to 4 feet bss had the maximum concentrations of PAHs.  TRZ4-SD-005 is located 

south of Pier 6 within the Navy’s proposed maintenance dredge buffer zone.  TRZ4-SD-001 is also 

located south of Pier 6 and just west of the Zone 4 Quay Wall.  Building 79 was formerly used to service 

diesel engines and included a waste oil pit.  Historical leaks from the pit may have been the source of the 

PAHs.  Generally, maximum concentrations of LMW PAHs were found at TRZ4-SD-005, and maximum 

concentrations of HMW PAHs were found at TRZ4-SD-001. 

 

Total DDT was detected in all 2008 sediment samples at concentrations ranging from 1.42 to 245 µg/kg.  

The maximum total DDT concentration (245 µg/kg) was detected in the sample from location 

TRZ4-SD-002 at 4 to 6 feet bss.  Sample location TRZ4-SD-002 is located along the Quay Wall near the 

southern end of Building 79.  In samples with total DDT detections greater than 100 µg/kg, only one 

sample was from the 4- to 6-foot depth interval (TRZ4-SD-002), five samples were from the 2- to 4-foot 

depth interval, and two were from the 0- to 1-foot depth.  Most other pesticides were detected in less than 

half of the samples collected, with maximum concentrations generally in the subsurface samples.   
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Aroclor-1242 and Aroclor-1260 were detected in 11 of 24 sediment samples, and Aroclor-1248 and 

Aroclor-1254 were only detected in 1 of 24 samples.  Total Aroclor PCBs were detected at a 

concentration (1,950 µg/kg) in sample TRZ4-SD-002 at 4 to 6 feet bss.  Concentrations of individual and 

total Aroclors were greater than the 1,000 µg/kg Toxic Substances Control Act (TSCA) regulation risk-

based threshold; therefore, TSCA applies.  However, the concentrations were less than the 50,000 µg/kg 

criterion that would require disposal of the sediment as a PCB waste in a TSCA landfill.   

 

Twenty-three PCB congeners were detected at varying frequencies in the 2008 sediment samples.  

Based on the approach taken for the Thames River Validation Study, concentrations of 18 PCB 

congeners were summed and multiplied by two to estimate total PCB congener concentrations.  The 

maximum total PCB congener concentration (1,425 µg/kg) was detected in sample TRZ4-SD-002 at 4 to 

6 feet bss.  This location also had the maximum total Aroclor concentration.  Similar elevated total PCB 

congener concentrations (1,317 and 1,163 µg/kg, respectively) were detected in samples from 4 to 6 feet 

bss at TRZ4-SD-005 and TRZ4-SD-006.  Concentrations of total PCB congeners generally decreased 

with distance from the Quay Wall Study Area and were generally greater in subsurface samples than in 

surface samples. 

 

Metals were detected in all 24 samples, and concentrations were generally greatest in the 2- to 4-foot 

depth interval.  Copper (372 mg/kg), lead (483 mg/kg), and zinc (2,110 mg/kg) were the metals detected 

at the greatest concentrations, all in sample TRZ4-SD-001 from 2 to 4 feet bss. 

 

TCLP metals were detected at varying frequencies (4 to 24) in the 24 samples collected and analyzed.  

Maximum TCLP metals concentrations of arsenic (48 µg/L), barium (372 µg/L), cadmium (2.5 µg/L), 

chromium (23.5 µg/L), lead (539 µg/L), and selenium (22.2 µg/L) were significantly less than 

concentrations that would indicate that the sediment was characteristic hazardous waste [i.e., arsenic 

(5,000 µg/L), barium (100,000 µg/L), cadmium (1,000 µg/L), chromium (5,000 µg/L), lead (5,000 µg/L), 

and selenium (1,000 µg/L)]. 

 

ETPH was detected in 22 of the 24 sediment samples at concentrations ranging from 89 to 3,800 mg/kg.  

The maximum concentration was detected in the sample from TRZ4-SD-004 at 2 to 4 feet bss. 

 

The grain size analysis performed on the samples showed that they contained significant amounts of 

silt/clay and lesser amounts of sand and gravel.  The moisture ratios of the samples ranged from 33.6 to 

193 percent.  The dry bulk density of the sediment samples ranged from 25 to 80.6 pounds per cubic foot, 

and the wet bulk density ranged from 73.1 to 108 pounds per cubic foot. 
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The pH of sediment samples ranged from 8.1 and 8.5 standard unit (S.U.), and the salinity of the samples 

ranged from 0.5 to 0.8 ppt.  TOC in the sediment samples ranged from 1.1 to 4.1 percent.   

 

Pier 1 and Outer Pier 1 

The Pier 1 data collected during the investigation is summarized in Tables 1-100 and 1-101.  A total of 28 

sediment samples were collected from 10 locations in Outer Pier 1 and in the area surrounding Pier 1 

(see Figure 1-8).  All PAHs were detected in the 28 samples collected during the 2008 sediment sampling 

effort, with the exception of 1-methylnapthalene, which was detected in 23 of 28 samples.  Sediment 

collected from TRP1-SD-007 at 0 to 1 foot bgs, TRP1-SD-008 at 2 to 4 feet bgs, TRP1-SD-005 at 4 to 

6 feet bgs, and TRP1-SD-007 at 4 to 6 feet bgs contained the maximum concentrations of one or more 

PAHs.  TRP1-SD-007 and TRP1-SD-008 are located in the northern part of Outer Pier 1, just south of 

Inner Pier 1.  TRP1-SD-005 is located along the western side of Pier 1 and is located the farthest from 

Inner Pier 1.  The maximum concentration of HMW PAHs was found in surface sediment samples at 

TRP1-SD-007, and the maximum concentration of LMW PAHs was found in TRP1-SD-008.  In general, 

the sediment samples collected from the locations farthest from Inner Pier 1 (TRP1-SD-005 and 

TRP1-SD-006) had lower concentrations of PAHs in surface samples compared to subsurface samples.   

 

Total DDT was detected in most of the sediment samples collected in 2008.  The maximum concentration 

of total DDT (119 µg/kg) was detected in sample TRP1-SD-001 at 2 to 4 feet bss.  TRP1-SD-001 is 

located west of Pier 1.  Most other pesticides were detected infrequently, with maximum concentrations 

generally in subsurface samples.   

 

Only two PCB Aroclors (Aroclor-1254 and Aroclor-1260) were detected in the sediment samples.  Aroclor-

1254 was detected in 19 of 27 samples at concentrations ranging from 57 to 890 µg/kg.  The maximum 

concentration of Aroclor-1254 (890 µg/kg) was detected in sample TRP1-SD-008 at 4 to 6 feet bss.  

Aroclor-1260 was detected in 2 of 28 samples at concentrations of 160 and 360 µg/kg, and the maximum 

concentration of Aroclor-1260 (360 µg/kg) was detected in sample TRP1-SD-002 at 4 to 6 feet.  The 

maximum total Aroclor PCB concentration (1,130 µg/kg) was detected in sample TRP1-SD-002 at 4 to 

6 feet bgs.  TRP1-SD-002 is located just west of Pier 1.  Concentrations of total Aroclors were greater 

than the 1,000 µg/kg TSCA regulation risk-based threshold; therefore, TSCA applies.  However, the 

concentrations were less than the 50,000 µg/kg criterion that would require disposal of the sediment as a 

PCB waste in a TSCA landfill.   

 

Twenty-two PCB congeners were detected at varying frequencies in the 2008 sediment samples.  Based 

on the approach taken for the Thames River Validation Study, concentrations of 18 PCB congeners were 

summed and multiplied by two to estimate total PCB congener concentrations.  The maximum total PCB 

congener concentration (1,187 µg/kg) was detected in sample TRP1-SD-008 at 2 to 4 feet bss.  This 
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location also had the maximum Aroclor-1254 concentration, but the samples were from a different depths.  

Concentrations of total PCB congeners were generally greater in subsurface samples compared to 

surface samples. 

 

Metals except selenium were detected in all 2008 sediment samples.  Selenium was only detected in 23 

of 28 samples.  A majority of the maximum concentrations of metals were detected in the subsurface 

sediment samples from location TRP1-SD-007 (2 to 4 feet bss and 4 to 6 feet bss).  Copper 

(8,620 mg/kg), lead (1,170 mg/kg), and zinc (4,660 mg/kg) were detected at the greatest concentrations.  

In general, metals were greatest in subsurface sediment samples.   

 

TCLP metals were detected at varying frequencies (2 to 28) in the 28 sediment samples collected and 

analyzed in 2008.  Maximum TCLP concentrations of arsenic (31.2 µg/L), barium (541 µg/L), cadmium 

(3.1 µg/L), chromium (20.5 µg/L), lead (484 µg/L), and mercury (0.18 µg/L) were significantly less than 

concentrations that would indicate that the sediment was characteristic hazardous waste [i.e., arsenic 

(5,000 µg/L), barium (100,000 µg/L), cadmium (1,000 µg/L), chromium (5,000 µg/L), lead (5,000 µg/L), 

and mercury (200 µg/L)]. 

 

ETPH was detected in all 28 sediment samples at concentrations ranging from 160 mg/kg to 

7,300 mg/kg.  The maximum concentration was detected in the sample from TRP1-SD-004 at 4 to 6 feet 

bss. 

 

The grain size analysis performed on the samples showed that they contained varying amounts of 

silt/clay, sand, and gravel.  A majority of the samples contained significant amounts of silt/clay and sand, 

but only a few samples contained notable amounts of gravel.  The moisture ratios of the samples ranged 

from 52.9 to 179 percent.  The dry bulk density of the sediment samples ranged from 28.2 to 74.1 pounds 

per cubic foot, and the wet bulk density ranged from 76.5 to 113 pounds per cubic foot. 

 

The pH of sediment samples ranged from 7.7 and 9 S.U., and the salinity of the samples ranged from 0.5 

to 0.9 part per thousand (ppt).  TOC in sediment samples ranged from 2.3 to 4.5 percent.   

 

EE/CA and Action Memorandum for Inner and Outer Pier 1 

Tetra Tech prepared an EE/CA (2009a) to develop and evaluate potential removal action alternatives for 

a NTCRA to address contaminated sediment at Inner and Outer Pier 1.  Although the document was 

primarily a revision of the Final Inner Pier 1 EE/CA (Battelle, 2008a), it was significantly altered and 

expanded from its previous version, primarily as a result of the New London Partnering Team’s decision 

to incorporate evaluation of Outer Pier 1 sediment, but also because additional sediment data collected in 

2008 improved the understanding of the Pier 1 area, and because Pier 1 had been demolished. 
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The BERA conducted as part of the Thames River Validation Study (Battelle, 2008b) established 

unacceptable risks to ecological receptors as a result of direct and indirect (food-chain) exposure to 

contaminated sediment.  The BERA identified several COCs including the previously mentioned PCBs, 

PAHs, metals, and pesticides.  To better evaluate cumulative risk from a wide range of COCs that were 

detected in the samples, ERM-Q composite indices were also developed for the 13 identified COCs.  The 

BERA developed PRGs including an ERM-Q of 1.17 and a total PCB congener concentration of 

208 µg/kg, both of which correspond to a 50-percent reduction in offspring.  Subsequently, the New 

London Partnering Team reached a consensus that the ERM-Q of 1.17 was the predominant sediment 

PRG and that the total PCB congener PRG could be increased to 1,000 µg/kg.  The specific removal 

action objective for Inner and Outer Pier 1 was to minimize the potential migration of, and mitigate the risk 

to ecological receptors posed by, COCs in Inner and Outer Pier 1 sediment. 

 

The removal action area for the EE/CA was established as the whole of Inner Pier 1 and a portion of 

Outer Pier 1 extending in an arc south of the boundary between Inner and Outer Pier 1.  The in-situ 

volume estimates for the sediment to be addressed in Inner and Outer Pier 1 are 2,739 cubic yards (cy) 

and 6,673 cy, respectively.  A separate area of sediment contamination located in Outer Pier 1 in the 

vicinity of sampling location TRP1-SD-005 was left to be addressed as part of the Lower Subase FS.   

 

Several removal action alternatives were developed by assembling various removal action technologies 

and process options to address the project-specific RAO and to meet the PRGs while considering site-

specific conditions.  The removal action alternatives evaluated for Inner Pier 1 were as follows:  

 

Alternative IP-1: No Action 

Alternative IP-2: Land-Based Dredging to Bedrock, Dewatering, and Off-site Disposal of Dewatered 

Sediment and Dewatering Fluid  

Alternative IP-3: Water-Based Dredging to Bedrock, Dewatering, and Off-site Disposal of Dewatered 

Sediment and Dewatering Fluid 

Alternative IP-4: Land-Based Dredging to Bedrock, Dewatering, On-site Treatment and Discharge of 

Dewatering Fluid, and Off-site Disposal of Dewatered Sediment  

Alternative IP-5: Water-Based Dredging to Bedrock, Dewatering, On-site Treatment and Discharge of 

Dewatering Fluid, and Off-site Disposal of Dewatered Sediment 

Alternative IP-6: Drainage of Inner Pier 1, Excavation to Bedrock, Dewatering, On-site Treatment and 

Discharge of Surface Water and Dewatering Fluid, and Off-site Disposal of Sediment  

 

Alternatives IP-2 to IP-5 would include dredging with dewatering of removed sediment on barges modified 

to perform as static drainage beds.  Dewatered sediment would then be stabilized with fly ash and 
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disposed in an appropriate off-site landfill.  Alternatives IP-2 and IP-4 would include dredging equipment 

located on shore, and Alternatives IP-3 and IP-5 would use a barge-mounted excavator.  Water released 

by the sediment dewatering operation would filter through the barge’s liner and flow back to the Thames 

River.  The small fraction of the water released by the dewatering operation that did not drain and filter 

freely through the barge’s liner (hereafter designated as dewatering fluid and estimated at 10 percent of 

total) would be collected, tested, and either disposed off site with Alternatives IP-2 and IP-3 or treated on 

site and discharged to the Thames River with Alternatives IP-4 and IP-5. 

 

The removal action alternatives evaluated for Outer Pier 1 were as follows:  

 

Alternative OP-1: No Action 

Alternative OP-2: Capping with Pre-Dredging to Meet the RAO, Dewatering, Off-site Disposal of 

Dewatered Sediment and Dewatering Fluid, Land Use Controls (LUCs), and Monitoring  

Alternative OP-3: Capping with Pre-Dredging to Meet the RAO, Dewatering, On-site Treatment and 

Discharge of Dewatering Fluid, Off-site Disposal of Dewatered Sediment, LUCs, and 

Monitoring 

Alternative OP-4: Dredging to Meet PRGs, Dewatering, and Off-site Disposal of Dewatered Sediment and 

Dewatering Fluid  

Alternative OP-5: Dredging, Dewatering to Meet PRGs, On-site Treatment and Discharge of Dewatering 

Fluid, and Off-site Disposal of Dewatered Sediment 

   

Alternatives OP-2 and OP-3 would consist of dredging the 5,100 square feet area of contaminated 

surface sediment (0- to 2-foot depth) and replacing it with a 3-foot layer of clean sand.  Alternatives OP-4 

and OP-5 would consist of dredging contaminated sediment to a depth of 6 feet.  Assuming an 

overdredge allowance of 10 percent, an estimated 416 in-situ cy of contaminated sediment would be 

removed by Alternatives OP-2 and OP-3, and an estimated 6,673 in-situ cy would be removed by 

Alternatives OP-4 and OP-5.  Because contaminated sediment would be left on site, Alternatives OP-2 

and OP-3 would also require development and implementation of LUCs to prevent disturbance of the cap 

and performance of long-term monitoring to verify the continued effectiveness of that cap. 

 

Action Memorandum 

The Action Memorandum (Tetra Tech, 2009b) presented the selected removal action alternatives (IP-3 

and OP-4) for Inner and Outer Pier 1 sediment at NSB-NLON.  EPA and CTDEP provided their 

concurrence on the recommended removal action.  No public comments on the proposed removal action 

were received during the EE/CA comment period held from October 17 to November 16, 2009. 
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Approximately 9,500 cy of sediment with concentrations greater than the PRGs (Total ERM-Q of 1.17 and 

total PCB congener concentration of 1,000 µg/kg) were identified at Inner and Outer Pier 1 and will be 

addressed by the removal action.  The Navy’s preferred alternatives (IP-3 and OP-4) include dredging, 

dewatering, and off-site disposal of the contaminated sediment at both Inner and Outer Pier 1 to meet the 

objective of the NTCRA.  The NTCRA is anticipated to be the final action for the areas involved, and it 

was expected that after the removal action, the area will be available for unrestricted use.  The total 

estimated project cost was $3,957,000.   

 

Non-Time-Critical Removal Action 

 

After completion of the NTCRA Work Plan for Sediment Removal at Pier 1 Inner and Outer Areas in 

November 2010, Tetra Tech EC initiated sediment removal fieldwork activities on December 7, 2009.  

They completed their efforts on April 28, 2010 and were able to dredge a substantial amount of 

contaminated sediments from Inner and Outer Pier 1 (8,757 cy total [2,507 cy from Inner area and 

6,250 cy from Outer area]) and properly treat and dispose of the sediments at upland disposal facilities.  

However, because of obstructions encountered during dredging and limitations associated with the 

remedial technology (i.e., mechanical dredging) used during the NTCRA, not all of the contaminated 

sediment from Inner Pier 1 could be removed.  The undulating bedrock surface, marine railway, and 

remaining support piles in Inner Pier 1 all impeded the success of mechanical dredging.  Based on an 

agreement reached with the regulators, the Navy will complete another phase of the NTCRA that will use 

a different remedial technology (e.g., hydraulic dredging) to remove the remaining contaminated 

sediment.  A sediment survey to verify the depth of contaminated sediment remaining in Inner Pier 1 was 

completed in October/November 2010.  A preliminary design (30 percent) and an addendum to the 

NTCRA Work Plan will subsequently be prepared using the results of the survey.  It is anticipated that the 

second phase of the NTCRA fieldwork will be completed by the end of calendar year 2011.  The separate 

area of deep sediment contamination located in Outer Pier 1 in the vicinity of sampling location 

TRP1-SD-005, which is covered by approximately four feet of clean sediment, will continue to be 

addressed as part of the Lower Subase FS.   

 

 



TABLE 1-1 
 

BACKGROUND SOIL CONCENTRATIONS(1) 
LOWER SUBASE FEASIBILTY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

 
Naval Submarine Base Site-Specific Background 

Concentration(2) (mg/kg) Parameter 
(0 to 2 feet) (0 to 4 feet) 

Aluminum 17,600 17,600 
Arsenic 3.6 3.6 
Antimony 2.05(3) 2.05(3) 
Barium 39 57.2 
Beryllium 0.72 0.72 
Boron 3.1(3) 3.1(3) 
Cadmium 0.24(3) 0.24(3) 
Calcium 314 499 
Chromium 19.3 21.5 
Cobalt 7 8 
Copper 17.9 25.6 
Iron 16,800 17,200 
Lead 17.5 17.5 
Magnesium 2,460 3,650 
Manganese 172 188 
Mercury 0.055(3) 0.05 
Nickel 5.0(3) 5.95(3) 
Potassium 669 2,580 
Selenium 0.445(3) 0.445(3) 
Silver 0.385(3) 0.385(3) 
Sodium 16.5(3) 20.5(3) 
Thallium 0.105(3) 0.29 
Vanadium  33.3 35.1 
Zinc 25.6 31.3 

 
1 All data taken from Atlantic, 1995b. 
2 The site-specific background value is the maximum concentration detected in the background soil 

samples collected in April 1995. 
3 Value based on one-half of the highest detection level from among all the background soil samples 

collected in April 1995. 



TABLE 1-2

BACKGROUND GROUNDWATER CONCENTRATIONS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Site-Specific
Background Concentration (1)

Total Metals (µg/L)
Aluminum 3,560
Antimony 2.90
Arsenic 1.92
Barium 227
Calcium 188,000
Chromium 49.9
Cobalt 48.6
Copper 107
Iron 28,200
Lead 6.63
Magnesium 191,000
Manganese 11,700
Nickel 32.2
Potassium 70,800
Selenium 3.19
Sodium 1,900,000
Vanadium 10.2
Zinc 131
Filtered Metals (µg/L)
Aluminum 64.4
Antimony 2.01
Arsenic 2.55
Barium 124
Calcium 152,000
Chromium 16.0
Cobalt 43.3
Copper 39.4
Iron 25,300
Lead 2.52
Magnesium 150,000
Manganese 9,400
Nickel 15.3
Potassium 60,000
Sodium 1,580,000
Vanadium 9.90
Zinc 109

1 - The site-specific background concentration is the lesser of the
     95 percent upper tolerance limit and the maximum detected
     concentration (Tetra Tech, 2002).

Parameter
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 1 SURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)

Connecticut RSR 
Direct Exposure 

Criteria(6)

USEPA SSL 
Soil to Air(7)

 Background 
Concentration(4) ORNL RSL(5)

2 V g 3 N

Exposu
Point

re CAS Number Chemical
Mi

Conce
nimum 
ntration(1)

Maximum 
Concentration(1) Units Sample/Location

Concentr
 of Maximum 
ation

Frequency 
of 

Detection

Range of 
Nondetects(2)

Co

S

ncentration
Used for 
creening(3)

Zone 1 Volatile Organics
67-64-1 Acetone 54 B 54 B µg/kg Pipe Chase (94) PIPECHASE 1/1 - 54 NA 6,100,000 N 500,000 NA No BSL
75-09-2 Methylene Chloride 15 B 15 B µg/kg Pipe Chase (94) PIPECHASE 1/1 - 15 NA 11,000 C 82,000 13,000 C No BSL

1330-20-7 Total Xylenes 1.29 1.29 µg/kg Pipe Chase (94) PIPECHASE 1/1 - 1.29 NA 60,000 N 500,000 70,000 N No BSL
Semivolatile Organics

83-32-9 Acenaphthene 24 J 24 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 24 NA 340,000 N 1,000,000 NA No BSL
120-12-7 Anthracene 30 J 30 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 30 NA 1,700,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 140 J 140 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 140 NA 150 C 1,000 NA No BSL
50-32-8 Benzo(a)pyrene 130 J 130 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 130 NA 15 C 1,000 NA Yes ASL
205-99-2 Benzo(b)fluoranthene 130 J 130 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 130 NA 150 C 1,000 NA No BSL
191-24-2 Benzo(g,h,i)perylene 88 J 88 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 88 NA 170,000 N(9) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 110 J 110 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 110 NA 1,500 C 8,400 NA No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 97 J 97 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 97 NA 35,000 C 44,000 NA No BSL
86-74-8 Carbazole 29 J 29 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 29 NA NA 31,000 NA No BSL
218-01-9 Chrysene 140 J 140 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 140 NA 15,000 C 84,000 NA No BSL
206-44-0 Fluoranthene 310 J 310 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 310 NA 230,000 N 1,000,000 NA No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 81 J 81 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 81 NA 150 C 1,000 NA No BSL
85-01-8 Phenanthrene 190 J 190 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 190 NA 170,000 N(9) 1,000,000 NA No BSL
129-00-0 Pyrene 230 J 230 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 230 NA 170,000 N 1,000,000 NA No BSL

Inorganics
7429-90-5 Aluminum 5,710 5,710 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 5,710 17,600 7,700 N NA 709,000 N No BSL, EPA1
7440-36-0 Antimony 0.64 0.64 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 0.64 ND 3.1 N 27 NA No BSL
7440-39-3 Barium 20.5 20.5 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 20.5 39 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.2 0.2 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 0.2 0.72 16 N 2 1,380 C No BSL
7440-43-9 Cadmium 0.34 0.34 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 0.34 ND 7 N 34 1,840 C No BSL
7440-70-2 Calcium 838 838 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 838 314 NA NA NA No NUT
7440-47-3 Chromium 4.9 4.9 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 4.9 19.3 23 N(10,11) 100 (10) 276 No BSL
7440-50-8 Copper 8 8 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 8 17.9 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 6,810 6,810 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 6,810 16,800 5,500 N NA NA No EPA1
7439-92-1 Lead 7.7 7.7 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 7.7 17.5 400 400 NA No BSL
7439-95-4 Magnesium 1,420 1,420 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 1,420 2,460 NA NA NA No NUT
7439-96-5 Manganese 122 122 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 122 172 180 N NA 7,090 N No BSL
7440-02-0 Nickel 3.4 3.4 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 3.4 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 1,280 1,280 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 1,280 669 NA NA NA No NUT
7440-22-4 Silver 0.54 0.54 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 0.54 ND 39 N 340 NA No BSL
7440-23-5 Sodium 422 422 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 422 ND NA NA NA No NUT
74407440 62 2 Vanadium-62- anadium 8 98.9 8 98.9 mg/kgmg/k PipePi Chase (94)pe Chase (94) PIPECHPIPECHASEASE 1/11/1 - 8 9 33 3 39 N 470 NA No BSL8.9 33. 39 470 NA No BSL
7440-66-6 Zinc 18.3 18.3 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 18.3 25.6 2,300 N 20,000 NA No BSL
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond to a N = Noncarcinogen
     target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For selection as a COPC:
10 - Values are for hexavalent chromium.   ASL = Above Screening Level and site background.
11 - Ten percent of the noncarcinogenic value is less than the carcinogenic value therefore the noncarcinogenic value is presented.

For elimination as a COPC:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   BSL = Below COPC Screening Level
chemical was retained as a COPC.   NUT = Essential nutrient

  NTX = No toxicity criteria
Associated Samples   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
Pipe Chase (94)
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 1 SURFACE SOIL - MIGRATION PATHWAYS

LOWER SUBASE FEASIBILITY STUDY
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Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units Sample/Location of Maximum 

Concentration

Frequency 
of 

Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

EPA SSL 
Soil to 

Groundwater(5)

Connecticut RSR 
Pollutant Mobility 

Criterion(6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Zone 1 Volatile Organics
67-64-1 Acetone 54 B 54 B µg/kg Pipe Chase (94) PIPECHASE 1/1 - 54 NA 130,000 N 140,000 No BSL
75-09-2 Methylene Chloride 15 B 15 B µg/kg Pipe Chase (94) PIPECHASE 1/1 - 15 NA 23 MCL 1,000 No BSL

1330-20-7 Total Xylenes 1.29 1.29 µg/kg Pipe Chase (94) PIPECHASE 1/1 - 1.29 NA 140,000 N 19,500 No BSL
Semivolatile Organics

83-32-9 Acenaphthene 24 J 24 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 24 NA 630,000 N 84,000 No BSL
120-12-7 Anthracene 30 J 30 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 30 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 140 J 140 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 140 NA 3,200 MCL 1,000 No BSL
50-32-8 Benzo(a)pyrene 130 J 130 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 130 NA 8,200 MCL 1,000 No BSL

205-99-2 Benzo(b)fluoranthene 130 J 130 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 130 NA 9,800 MCL 1,000 No BSL
191-24-2 Benzo(g,h,i)perylene 88 J 88 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 88 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 110 J 110 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 110 NA 9,800 MCL 1,000 No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 97 J 97 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 97 NA 3,600,000 MCL 11,000 No BSL
86-74-8 Carbazole 29 J 29 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 29 NA 590 C 1,000 No BSL
218-01-9 Chrysene 140 J 140 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 140 NA 3,200 MCL 1,000 No BSL
206-44-0 Fluoranthene 310 J 310 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 310 NA 6,300,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 81 J 81 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 81 NA 28,000 MCL 1,000 No BSL
85-01-8 Phenanthrene 190 J 190 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 190 NA NA 40,000 No BSL
129-00-0 Pyrene 230 J 230 J µg/kg Pipe Chase (94) PIPECHASE 1/1 - 230 NA 4,600,000 N 40,000 No BSL

Inorganics
7429-90-5 Aluminum 5,710 5,710 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 5710 17600 170 NA No EPA1
7440-36-0 Antimony 0.64 0.64 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 0.64 ND 5.4 MCL NA No BSL
7440-39-3 Barium 20.5 20.5 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 20.5 39 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.2 0.2 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 0.2 0.72 63 MCL NA No BSL
7440-43-9 Cadmium 0.34 0.34 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 0.34 ND 7.5 MCL NA No BSL
7440-70-2 Calcium 838 838 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 838 314 NA NA No NUT
15723-28-1 Chromium 4.9 4.9 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 4.9 19.3 42 N NA No BSL
7440-50-8 Copper 8 8 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 8 17.9 11,000 MCL NA No BSL
7439-89-6 Iron 6,810 6,810 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 6810 16800 NA NA No NTX
7439-92-1 Lead 7.7 7.7 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 7.7 17.5 NA NA No NTX
7439-95-4 Magnesium 1,420 1,420 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 1420 2460 NA NA No NUT
7439-96-5 Manganese 122 122 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 122 172 2,200 N NA No BSL
7440-02-0 Nickel 3.4 3.4 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 3.4 ND 280 N NA No BSL
7440-09-7 Potassium 1,280 1,280 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 1280 669 NA NA No NUT
7440-22-4 Silver 0.54 0.54 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 0.54 ND 31 N NA No BSL
7440-23-5 Sodium 422 422 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 422 ND NA NA No NUT
7440-62-2 Vanadium 8.9 8.9 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 8.9 33.3 5,100 N NA No BSL
7440-66-6 Zinc 18.3 18.3 mg/kg Pipe Chase (94) PIPECHASE 1/1 - 18.3 25.6 14,000 N NA No BSL
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
Pipe Chase (94)   BSL = Below COPC Screening Level

  NUT = Essential nutrient
  NTX = No toxicity criteria
  EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
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Exposure Point CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units Sample/Location of Maximum 

Concentration

Frequency 
of 

Detection

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4) ORNL RSL(5)

Connecticut RSR 
Direct Exposure 

Criteria(6)

USEPA SSL 
Soil to Air(7)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)

Zone 1 Volatile Organics
75-15-0 Carbon Disulfide 5 J 5 J µg/kg 110790-13MW7(8-10) 13MW7 1/8 5 - 560 5 NA 67,000 N 500,000 720,000 sat No BSL

1330-20-7 Total Xylenes 0.657 J 0.657 J µg/kg Tank Grave-N (94) Tank Grave-N 1/10 1.07 - 560 0.657 NA 60,000 N 500,000 70,000 N No BSL
Semivolatile Organics

105-67-9 2,4-Dimethylphenol 37 J 37 J µg/kg LS1SB0020101 TB2-1RI 1/16 330 - 460 37 NA 120,000 N 1,000,000 NA No BSL
91-57-6 2-Methylnaphthalene 32 J 1,500 J µg/kg LS1SB0020201 TB2-1RI 8/18 330 - 430 1,500 NA 31,000 N 474,000 NA No BSL
83-32-9 Acenaphthene 36 J 4,300 J µg/kg LS1SB0020201 TB2-1RI 6/18 330 - 430 4,300 NA 340,000 N 1,000,000 NA No BSL

208-96-8 Acenaphthylene 18 J 950 µg/kg LS1SB0020101, 
LS1SB0040101

TB2-1RI,
TB4-1RI 7/18 330 - 430 950 NA 340,000 N(9) 1,000,000 NA No BSL

120-12-7 Anthracene 33 J 12,000 µg/kg LS1SB0020101 TB2-1RI 8/18 330 - 430 12,000 NA 1,700,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 20 J 21,000 µg/kg LS1SB0020101 TB2-1RI 14/18 330 - 360 21,000 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 18 J 17,000 µg/kg LS1SB0020101 TB2-1RI 14/18 330 - 360 17,000 NA 15 C 1,000 NA Yes ASL

205-99-2 Benzo(b)fluoranthene 31 J 17,000 µg/kg LS1SB0020101 TB2-1RI 12/18 330 - 400 17,000 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 20 J 9,000 µg/kg LS1SB0020101 TB2-1RI 13/18 330 - 360 9,000 NA 170,000 N(10) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 35 J 11,000 J µg/kg LS1SB0020201 TB2-1RI 10/18 330 - 360 11,000 NA 1,500 C 8,400 NA Yes ASL
117-81-7 Bis(2-ethylhexyl)phthalate 1,100 1,100 µg/kg LS1SB0050301 TB5-1RI 1/18 330 - 460 1,100 NA 35,000 C 44,000 NA No BSL
85-68-7 Butyl Benzyl Phthalate 22 J 22 J µg/kg LS1SB0040301 TB4-1RI 1/18 330 - 460 22 NA 260,000 N 1,000,000 NA No BSL
86-74-8 Carbazole 64 J 5,200 J µg/kg LS1SB0020201 TB2-1RI 4/18 330 - 460 5,200 NA NA 31,000 NA No BSL

218-01-9 Chrysene 19 J 19,000 µg/kg LS1SB0020101 TB2-1RI 15/18 330 - 360 19,000 NA 15,000 C 84,000 NA Yes ASL
84-74-2 di-n-Butyl Phthalate 130 J 680 µg/kg LS1SB0080301 TB8-1RI 2/18 330 - 460 680 NA 610,000 N 1,000,000 NA No BSL
53-70-3 Dibenzo(a,h)anthracene 40 J 5,200 µg/kg LS1SB0020101 TB2-1RI 8/18 330 - 360 5,200 NA 15 C 1,000 NA Yes ASL

132-64-9 Dibenzofuran 40 J 4,700 J µg/kg LS1SB0020201 TB2-1RI 6/18 330 - 430 4,700 NA NA 270,000 NA No BSL
206-44-0 Fluoranthene 23 J 44,000 µg/kg LS1SB0020101 TB2-1RI 14/18 330 - 360 44,000 NA 230,000 N 1,000,000 NA No BSL
86-73-7 Fluorene 61 J 5,200 J µg/kg LS1SB0020201 TB2-1RI 7/18 330 - 430 5,200 NA 230,000 N 1,000,000 NA No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 25 J 12,000 µg/kg LS1SB0020101 TB2-1RI 13/18 330 - 360 12,000 NA 150 C 1,000 NA Yes ASL
91-20-3 Naphthalene 19 J 1,700 J µg/kg LS1SB0020201 TB2-1RI 8/18 330 - 430 1,700 NA 5,600 N 1,000,000 17,000 N No BSL
85-01-8 Phenanthrene 20 J 42,000 µg/kg LS1SB0020201 TB2-1RI 14/18 330 - 360 42,000 NA 170,000 N(10) 1,000,000 NA No BSL

108-95-2 Phenol 29 J 29 J µg/kg LS1SB0020101 TB2-1RI 1/16 330 - 460 29 NA 1,800,000 N 1,000,000 NA No BSL
129-00-0 Pyrene 24 J 45,000 µg/kg LS1SB0020101 TB2-1RI 15/18 330 - 360 45,000 NA 170,000 N 1,000,000 NA No BSL

Inorganics
7429-90-5 Aluminum 3,250 6,980 mg/kg 110890-13MW5(10-12) 13MW5 11/11 - 6,980 17600 7,700 N NA 709,000 N No BSL, EPA1
7440-38-2 Arsenic 0.53 12.3 mg/kg LS1SB0020101 TB2-1RI 10/11 0.47 - 0.47 12.3 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 14.7 45.7 mg/kg LS1SB0020101 TB2-1RI 11/11 - 45.7 57.2 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.2 J 0.4 mg/kg 110790-13MW4(6-8) 13MW4 4/11 0.18 - 0.24 0.4 0.72 16 N 2 1,380 C No BSL
7440-43-9 Cadmium 0.57 J 1.4 J mg/kg 110790-13MW8(8-10) 13MW8 8/11 0.03 - 0.04 1.4 ND 7 N 34 1,840 C No BSL
7440-70-2 Calcium 539 J 19,900 J mg/kg LS1SB0060101 TB6-1RI 11/11 - 19,900 499 NA NA NA No NUT

15723-28-1 Chromium 4.6 15.4 mg/kg 110590-13MW1(12-14) 13MW1 11/11 - 15.4 21.5 23 N(11,12 100 (11) 276 No BSL

7440-48-4 Cobalt 1.8 5.5 mg/kg 110790-13MW4(6-8), 
110890-13MW5(10-12)

13MW4,
13MW5 11/11 - 5.5 8 2.3 N(12) 70 1,180 C No EPA1

7440-50-8 Copper 7.7 J 64.5 mg/kg LS1SB0010101 TB1-1RI 11/11 - 64.5 25.6 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 3,770 11,600 mg/kg LS1SB0020101 TB2-1RI 11/11 - 11,600 17200 5,500 N NA NA No EPA1
7439-92-1 Lead 2.6 J 383 J mg/kg 110790-13MW4(6-8) 13MW4 20/20 - 383 17.5 400 400 NA No BSL
7439-95-4 Magnesium 1,310 3,020 mg/kg 110790-13MW4(6-8) 13MW4 11/11 - 3,020 3650 NA NA NA No NUT
7439-96-5 Manganese 56.1 228 mg/kg LS1SB0060101 TB6-1RI 11/11 - 228 188 180 N NA 7,090 N Yes ASL
7439-97-6 Mercury 0.12 J 83.4 J mg/kg LS1SB0020101 TB2-1RI 3/11 0.01 - 0.12 83.4 0.05 2.3 N 20 NA Yes ASL
7440-02-0 Nickel 2.4 12 mg/kg 110790-13MW4(6-8) 13MW4 11/11 - 12 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 1,170 J 2,830 J mg/kg 110590-13MW1(12-14) 13MW1 11/11 - 2,830 2580 NA NA NA No NUT
7440-22-4 Silver 2.2 J 2.2 J mg/kg 110790-13MW4(6-8) 13MW4 1/11 0.17 - 1.7 2.2 ND 39 N 340 NA No BSL
7440-23-5 Sodium 74 J 821 J mg/kg 110790-13MW9(6-8) 13MW9 11/11 - 821 ND NA NA NA No NUT
7440-62-2 Vanadium 5.7 27.1 mg/kg 110790-13MW4(6-8) 13MW4 11/11 - 27.1 35.1 39 N 470 NA No BSL
7440-66-6 Zinc 20.3 70.4 mg/kg 110790-13MW4(6-8) 13MW4 11/11 - 70.4 31.3 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 23.5 J 51,600 J mg/kg 13MW18-0911 13MW18 31/34 10.9 - 70 51,600 NA NA 500 NA Yes ASL
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond N = Noncarcinogen
     to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Acenaphthene is used as a surrogate for acenaphthylene. For selection as a COPC:
10 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level and site background.
11 - Values are for hexavalent chromium.
12 - Ten percent of the noncarcinogenic value is less than the carcinogenic value therefore the noncarcinogenic value is presented. For elimination as a COPC:
   BSL = Below COPC Screening Level

  NUT = Essential nutrient
  NTX = No toxicity criteria

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
chemical was retained as a COPC.

Associated Samples
110590-13MW1(12-14) FPTB28L-04 LS1SB0070401
13MW18-0911 FPTB29L-07 LS1SB0070401-D
13TB16-0204 FPTB29L-07-D LS1SB0080101
13TB16-0810 FPTB30L-07 LS1SB0080301
110590-13MW2(10-12) FPTB31L-07 LS1SB0090101
13TB17-0406 FPTB32L-11 LS1SB0090201
13TB17-0608 LS1SB0010101 Tank Grave-N (94)
13TB15-0305 LS1SB0010201 Tank Grave-S (94)
13TB15-0709 LS1SB0020101
110790-13MW3(12-14) LS1SB0020201
110790-13MW4(6-8) LS1SB0030101
110890-13MW5(10-12) LS1SB0030201
110790-13MW7(8-10) LS1SB0040101
110790-13MW8(8-10) LS1SB0040301
110790-13MW9(6-8) LS1SB0050101
13TB13-0305 LS1SB0050301
13TB13-0911 LS1SB0060101
FPTB25L-06 LS1SB0060301
FPTB26L-05 LS1SB0070101
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Zone 1 Volatile Organics
75-15-0 Carbon Disulfide 5 J 5 J µg/kg 110790-13MW7(8-10) 13MW7 1/8 5 - 560 5 NA 29,000 N 140,000 No BSL

1330-20-7 Total Xylenes 0.657 J 0.657 J µg/kg Tank Grave-N (94) Tank Grave-N 1/10 1.07 - 560 0.657 NA 140,000 N 19,500 No BSL
Semivolatile Organics

105-67-9 2,4-Dimethylphenol 37 J 37 J µg/kg LS1SB0020101 TB2-1RI 1/16 330 - 460 37 NA 9,000 N 28,000 No BSL
91-57-6 2-Methylnaphthalene 32 J 1,500 J µg/kg LS1SB0020201 TB2-1RI 8/18 330 - 430 1,500 NA NA 9,800 No BSL
83-32-9 Acenaphthene 36 J 4,300 J µg/kg LS1SB0020201 TB2-1RI 6/18 330 - 430 4,300 NA 630,000 N 84,000 No BSL

208-96-8 Acenaphthylene 18 J 950 µg/kg LS1SB0020101, 
LS1SB0040101

TB2-1RI,
TB4-1RI 7/18 330 - 430 950 NA NA 84,000 No BSL

120-12-7 Anthracene 33 J 12,000 µg/kg LS1SB0020101 TB2-1RI 8/18 330 - 430 12,000 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 20 J 21,000 µg/kg LS1SB0020101 TB2-1RI 14/18 330 - 360 21,000 NA 3,200 MCL 1,000 Yes ASL
50-32-8 Benzo(a)pyrene 18 J 17,000 µg/kg LS1SB0020101 TB2-1RI 14/18 330 - 360 17,000 NA 8,200 MCL 1,000 Yes ASL
205-99-2 Benzo(b)fluoranthene 31 J 17,000 µg/kg LS1SB0020101 TB2-1RI 12/18 330 - 400 17,000 NA 9,800 MCL 1,000 Yes ASL
191-24-2 Benzo(g,h,i)perylene 20 J 9,000 µg/kg LS1SB0020101 TB2-1RI 13/18 330 - 360 9,000 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 35 J 11,000 J µg/kg LS1SB0020201 TB2-1RI 10/18 330 - 360 11,000 NA 9,800 MCL 1,000 Yes ASL
117-81-7 Bis(2-ethylhexyl)phthalate 1,100 1,100 µg/kg LS1SB0050301 TB5-1RI 1/18 330 - 460 1,100 NA 3,600,000 MCL 11,000 No BSL
85-68-7 Butyl Benzyl Phthalate 22 J 22 J µg/kg LS1SB0040301 TB4-1RI 1/18 330 - 460 22 NA 17,000,000 N 200,000 No BSL
86-74-8 Carbazole 64 J 5,200 J µg/kg LS1SB0020201 TB2-1RI 4/18 330 - 460 5,200 NA 590 C 1,000 Yes ASL
218-01-9 Chrysene 19 J 19,000 µg/kg LS1SB0020101 TB2-1RI 15/18 330 - 360 19,000 NA 3,200 MCL 1,000 Yes ASL
84-74-2 di-n-Butyl Phthalate 130 J 680 µg/kg LS1SB0080301 TB8-1RI 2/18 330 - 460 680 NA 5,000,000 N 140,000 No BSL
53-70-3 Dibenzo(a,h)anthracene 40 J 5,200 µg/kg LS1SB0020101 TB2-1RI 8/18 330 - 360 5,200 NA 30,000 MCL 1,000 Yes ASL
132-64-9 Dibenzofuran 40 J 4,700 J µg/kg LS1SB0020201 TB2-1RI 6/18 330 - 430 4,700 NA 48,000 N 5,600 No BSL
206-44-0 Fluoranthene 23 J 44,000 µg/kg LS1SB0020101 TB2-1RI 14/18 330 - 360 44,000 NA 6,300,000 N 56,000 No BSL
86-73-7 Fluorene 61 J 5,200 J µg/kg LS1SB0020201 TB2-1RI 7/18 330 - 430 5,200 NA 810,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 25 J 12,000 µg/kg LS1SB0020101 TB2-1RI 13/18 330 - 360 12,000 NA 28,000 MCL 1,000 Yes ASL
91-20-3 Naphthalene 19 J 1,700 J µg/kg LS1SB0020201 TB2-1RI 8/18 330 - 430 1,700 NA 61,000 N 56,000 No BSL
85-01-8 Phenanthrene 20 J 42,000 µg/kg LS1SB0020201 TB2-1RI 14/18 330 - 360 42,000 NA NA 40,000 Yes ASL
108-95-2 Phenol 29 J 29 J µg/kg LS1SB0020101 TB2-1RI 1/16 330 - 460 29 NA 56,000 N 800,000 No BSL
129-00-0 Pyrene 24 J 45,000 µg/kg LS1SB0020101 TB2-1RI 15/18 330 - 360 45,000 NA 4,600,000 N 40,000 Yes ASL

Inorganics
7429-90-5 Aluminum 3,250 6,980 mg/kg 110890-13MW5(10-12) 13MW5 11/11 - 6,980 17,600 170 NA No EPA1
7440-38-2 Arsenic 0.53 12.3 mg/kg LS1SB0020101 TB2-1RI 10/11 0.47 - 0.47 12.3 3.6 5.8 MCL NA Yes ASL
7440-39-3 Barium 14.7 45.7 mg/kg LS1SB0020101 TB2-1RI 11/11 - 45.7 57.2 1,600 MCL NA No ASL
7440-41-7 Beryllium 0.2 J 0.4 mg/kg 110790-13MW4(6-8) 13MW4 4/11 0.18 - 0.24 0.4 0.72 63 MCL NA No ASL
7440-43-9 Cadmium 0.57 J 1.4 J mg/kg 110790-13MW8(8-10) 13MW8 8/11 0.03 - 0.04 1.4 ND 7.5 MCL NA No ASL
7440-70-2 Calcium 539 J 19,900 J mg/kg LS1SB0060101 TB6-1RI 11/11 - 19,900 499 NA NA No NUT
15723-28-1 Chromium 4.6 15.4 mg/kg 110590-13MW1(12-14) 13MW1 11/11 - 15.4 21.5 42 N NA No BSL

7440-48-4 Cobalt 1.8 5.5 mg/kg 110790-13MW4(6-8), 
110890-13MW5(10-12)

13MW4,
13MW5 11/11 - 5.5 8 3.3 N NA No EPA1

7440-50-8 Copper 7.7 J 64.5 mg/kg LS1SB0010101 TB1-1RI 11/11 - 64.5 25.6 11,000 MCL NA No EPA1
7439-89-6 Iron 3,770 11,600 mg/kg LS1SB0020101 TB2-1RI 11/11 - 11,600 17,200 NA NA No EPA1
7439-92-1 Lead 2.6 J 383 J mg/kg 110790-13MW4(6-8) 13MW4 20/20 - 383 17.5 NA NA Yes ASL
7439-95-4 Magnesium 1,310 3,020 mg/kg 110790-13MW4(6-8) 13MW4 11/11 - 3,020 3,650 NA NA No NUT
7439-96-5 Manganese 56.1 228 mg/kg LS1SB0060101 TB6-1RI 11/11 - 228 188 2,200 N NA No BSL
7439-97-6 Mercury 0.12 J 83.4 J mg/kg LS1SB0020101 TB2-1RI 3/11 0.01 - 0.12 83.4 0.05 2.1 MCL NA Yes ASL
7440-02-0 Nickel 2.4 12 mg/kg 110790-13MW4(6-8) 13MW4 11/11 - 12 ND 280 N NA No ASL
7440-09-7 Potassium 1,170 J 2,830 J mg/kg 110590-13MW1(12-14) 13MW1 11/11 - 2,830 2,580 NA NA No NUT
7440-22-4 Silver 2.2 J 2.2 J mg/kg 110790-13MW4(6-8) 13MW4 1/11 0.17 - 1.7 2.2 ND 31 N NA No BSL
7440-23-5 Sodium 74 J 821 J mg/kg 110790-13MW9(6-8) 13MW9 11/11 - 821 ND NA NA No NUT
7440-62-2 Vanadium 5.7 27.1 mg/kg 110790-13MW4(6-8) 13MW4 11/11 - 27.1 35.1 5,100 N NA No BSL
7440-66-6 Zinc 20.3 70.4 mg/kg 110790-13MW4(6-8) 13MW4 11/11 - 70.4 31.3 14,000 N NA No BSL

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Connecticut RSR 
Pollutant Mobility 

Criterion(6)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

EPA SSL 
Soil to 

Groundwater(5)
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Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Connecticut RSR 
Pollutant Mobility 

Criterion(6)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

EPA SSL 
Soil to 

Groundwater(5)

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 23.5 J 51,600 J mg/kg 13MW18-0911 13MW18 31/34 10.9 - 70 51,600 NA NA 2,500 Yes ASL

TCLP Inorganics

7440-38-2 Arsenic 36.2 36.2 ug/L 13TB16-0810 13MW19/ 
13TB6 1/17 26 - 500 36.2 NA NA 100 No BSL

7440-39-3 Barium 45.3 330 ug/L 110890-13MW5(10-12) 13MW5 17/17 - 330 NA NA 10,000 No BSL
7440-43-9 Cadmium 2.5 J 2.9 ug/L 110790-13MW8(8-10) 13MW8 2/17 2 - 2 2.9 NA NA 50 No BSL
15723-28-1 Chromium 3.7 J 16 J ug/L 110590-13MW1(12-14) 13MW1 13/17 3 - 5 16 NA NA 500 No BSL
7439-92-1 Lead 20 1,700 ug/L 110790-13MW4(6-8) 13MW4 7/17 20 - 100 1,700 NA NA 150 Yes ASL

7782-49-2 Selenium 25 J 64.4 ug/L 13TB16-0810 13MW19/ 
13TB16 5/17 24 - 200 64.4 NA NA 500 No BSL

7440-22-4 Silver 45 J 45 J ug/L 110590-13MW2(10-12) 13MW2 1/17 2 - 7 45 NA NA 360 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
110590-13MW1(12-14) 110890-13MW5(10-12) FPTB30L-07 LS1SB0050101 Tank Grave-N (94)   BSL = Below COPC Screening Level
13MW18-0911 110790-13MW7(8-10) FPTB31L-07 LS1SB0050301 Tank Grave-S (94)   NUT = Essential nutrient
13TB16-0204 110790-13MW8(8-10) FPTB32L-11 LS1SB0060101   NTX = No toxicity criteria
13TB16-0810 110790-13MW9(6-8) LS1SB0010101 LS1SB0060301   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
110590-13MW2(10-12) 13TB13-0305 LS1SB0010201 LS1SB0070101
13TB17-0406 13TB13-0911 LS1SB0020101 LS1SB0070401
13TB17-0608 FPTB25L-06 LS1SB0020201 LS1SB0070401-D
13TB15-0305 FPTB26L-05 LS1SB0030101 LS1SB0080101
13TB15-0709 FPTB28L-04 LS1SB0030201 LS1SB0080301
110790-13MW3(12-14) FPTB29L-07 LS1SB0040101 LS1SB0090101
110790-13MW4(6-8) FPTB29L-07-D LS1SB0040301 LS1SB0090201
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Zone 1 Volatile Organics
75-34-3 1,1-Dichloroethane 3 J 3 J µg/L 13MW19 13MW19/13TB16 1/29 5 - 10 3 NA 2.4 C 70 CTDEP RSR Yes ASL

NA NA
NA NA

71-43-2 Benzene 3 J 3 J µg/L 13GW2, 13GW2-2 13MW2 2/33 1 - 10 3 NA 0.41 C 1 CTDEP RSR Yes ASL
5 FED-MCL
5 CTDEP-MCL

75-15-0 Carbon Disulfide 1 J 3 J µg/L 13MW9-2 13MW9 3/29 5 - 10 3 NA 100 N NA NA No BSL
NA NA
NA NA

100-41-4 Ethylbenzene 2 J 11 µg/L 13MW19 13MW19/13TB16 3/33 1 - 10 11 NA 1.5 C 700 CTDEP RSR Yes ASL
700 FED-MCL
700 CTDEP-MCL

100-42-5 Styrene 2 J 2 J µg/L 021191-13MW8 13MW8 1/29 5 - 10 2 NA 160 N 100 CTDEP RSR No BSL
100 FED-MCL
100 CTDEP-MCL

108-88-3 Toluene 11 11 µg/L MW-13 (89) FOMW13 1/33 1 - 10 11 NA 230 N 1,000 CTDEP RSR No BSL
1,000 FED-MCL
1,000 CTDEP-MCL

1330-20-7 Total Xylenes 8 J 44 µg/L 13MW19 13MW19/13TB16 3/33 1 - 10 44 NA 20 N 530 CTDEP RSR Yes ASL
10,000 FED-MCL
10,000 CTDEP-MCL

Semivolatile Organics
120-82-1 1,2,4-Trichlorobenzene 0.7 J 0.7 J µg/L NES04-2 NESO4 1/33 10 - 12 0.7 NA 0.82 N 70 CTDEP RSR No BSL

70 FED-MCL
70 CTDEP-MCL

541-73-1 1,3-Dichlorobenzene 0.5 J 0.5 J µg/L 13GW3-2, NES04-2 13MW3 2/37 1 - 12 0.5 NA NA N 600 CTDEP RSR No NTX
NESO4 NA NA

NA NA
91-57-6 2-Methylnaphthalene 1 J 47 µg/L 13GW2 13MW2 6/33 10 - 12 47 NA 15 N(7) 49 CTDEP RSR Yes ASL

NA NA
NA NA

106-44-5 4-Methylphenol 1 J 6 J µg/L 13GW3-2 13MW3 5/33 10 - 12 6 NA 18 N 35 CTDEP RSR No BSL
NA NA
NA NA

83-32-9 Acenaphthene 0.6 J 10 J µg/L 13GW2 13MW2 13/33 10 - 12 10 NA 220 N NA NA No BSL
NA NA
NA NA

208-96-8 Acenaphthylene 1 J 1 J µg/L 13GW2 13MW2 1/33 10 - 12 1 NA 220 N(7) 420 CTDEP RSR No BSL
NA NA
NA NA

120-12-7 Anthracene 1 J 2 J µg/L 13GW2, 
LS1GW13MW201 13MW2 3/33 10 - 12 2 NA 1,100 N 2,000 CTDEP RSR No BSL

NA NA
NA NA

65-85-0 Benzoic Acid 0.6 J 0.6 J µg/L 13GW1 13MW1 1/20 50 - 50 0.6 NA 15,000 N 50,000 CTDEP RSR No BSL
NA NA
NA NA

117-81-7 Bis(2-ethylhexyl)phthalate 0.8 J 3 J µg/L 13GW1-2 13MW1 3/33 10 - 12 3 NA 4.8 C 2 CTDEP RSR Yes ASL
6 FED-MCL
6 CTDEP-MCL

85-68-7 Butyl Benzyl Phthalate 2 J 2 J µg/L LS1GW13MW201 13MW2 1/33 10 - 12 2 NA 35 C 1,000 CTDEP RSR No BSL
NA NA
NA NA

Exposure 
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CAS 
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Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units
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of 
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Potential 
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Potential 
ARAR/TBC 

Source

Semivolatile Organics (Continued)

86-74-8 Carbazole 0.6 J 1 J µg/L 13GW2, 13MW20, 
13MW20-D, 13GW20-2

13MW2,
13MW20/13TB17 4/33 10 - 12 1 NA NA 10 CTDEP RSR No NTX

13MW20/13TB17 NA NA
13MW20/13TB17 NA NA

84-74-2 di-n-Butyl Phthalate 0.6 J 1 J µg/L 13MW21 13MW21/13TB15 2/33 10 - 12 1 NA 370 N 700 CTDEP RSR No BSL
NA NA
NA NA

117-84-0 di-n-Octyl Phthalate 1 J 1 J µg/L LS1GW13MW201 13MW2 1/33 10 - 12 1 NA NA 100 CTDEP RSR No NTX
NA NA
NA NA

132-64-9 Dibenzofuran 1 J 11 µg/L 13GW2 13MW2 6/33 10 - 12 11 NA NA 28 CTDEP RSR No NTX
NA NA
NA NA

84-66-2 Diethyl Phthalate 0.6 J 3 J µg/L 13GW1 13MW1 10/33 10 - 12 3 NA 2,900 N 5,600 CTDEP RSR No BSL
NA NA
NA NA

206-44-0 Fluoranthene 0.7 J 2 J µg/L 13GW2, 
LS1GW13MW201 13MW2 6/33 10 - 12 2 NA 150 N 280 CTDEP RSR No BSL

NA NA
NA NA

86-73-7 Fluorene 1 J 15 µg/L 13GW2 13MW2 6/33 10 - 12 15 NA 150 N 280 No BSL
NA NA
NA NA

91-20-3 Naphthalene 1 J 28 µg/L 13GW2 13MW2 5/33 10 - 12 28 NA 0.14 C 280 CTDEP RSR Yes ASL
NA NA
NA NA

85-01-8 Phenanthrene 1 J 9 J µg/L 13GW2, 
LS1GW13MW201 13MW2 5/33 10 - 12 9 NA 110 N(8) 200 CTDEP RSR No BSL

NA NA
NA NA

108-95-2 Phenol 5 J 28 J µg/L 13GW3-2 13MW2 2/33 10 - 12 28 NA 1,100 N 4,000 CTDEP RSR No BSL
NA NA
NA NA

129-00-0 Pyrene 0.5 J 2 J µg/L LS1GW13MW201 13MW3 9/33 10 - 12 2 NA 110 N 200 CTDEP RSR No BSL
NA NA
NA NA

Inorganics, Unfiltered
7429-90-5 Aluminum 23.5 J 26,100 µg/L 13MW19 13MW19/13TB16 19/42 10 - 342 26,100 2,560 3,700 N NA NA No EPA1

50 FED-SMCL
NA NA

7440-36-0 Antimony 6.6 6.6 µg/L LS1GW13MW2001 13MW20/13TB17 1/42 2.5 - 25 6.6 2.9 1.5 N 6 CTDEP RSR Yes ASL
6 FED-MCL
6 CTDEP-MCL

7440-38-2 Arsenic 1.5 J 16.8 J µg/L 13MW21 13MW21/13TB15 21/42 2 - 3 16.8 1.92 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 3.5 210 µg/L 011791-13MW5S 13MW5 30/42 2.9 - 40.6 210 227 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-41-7 Beryllium 1.3 J 1.3 J µg/L 13MW19 13MW19/13TB16 1/42 0.11 - 1 1.3 ND 7.3 N 4 CTDEP RSR No BSL
4 FED-MCL
4 CTDEP-MCL

7440-42-8 Boron 52 J 1430 µg/L 13MW9-2 13MW9 17/20 50 - 50 1,430 NA 730 N NA NA Yes ASL
NA NA
NA NA
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Inorganics, Unfiltered (Continued)
7440-43-9 Cadmium 1.4 J 20.9 J µg/L NES04 NESO4 4/42 0.22 - 5 20.9 ND 1.8 N 5 CTDEP RSR Yes ASL

5 FED-MCL
5 CTDEP-MCL

7440-70-2 Calcium 4,820 207,000 µg/L LS1GW13MW901 13MW9 42/42 - 207,000 188,000 NA NA NA No NUT
NA NA
NA NA

15723-28-1 Chromium 1.1 J 11.6 J µg/L 011591-13MW7S-D 13MW7 9/42 0.68 - 14 11.6 49.9 11 N 100 CTDEP RSR Yes ASL
100 FED-MCL
100 CTDEP-MCL

7440-48-4 Cobalt 1.9 J 8.2 µg/L 011691-13MW3S 13MW3 6/42 0.8 - 5 8.2 48.6 1.1 N 10 CTDEP RSR No EPA1
NA NA
NA NA

7440-50-8 Copper 1.6 J 156 µg/L LS1GW13MW2001 13MW20/13TB17 14/42 1.5 - 5 156 107 150 N 1,300 CTDEP RSR No EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 43.1 11,600 µg/L 011691-13MW2S 13MW2 38/42 17 - 214 11,600 28,200 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 2 J 55.7 µg/L LS1GW13MW2001 13MW20/13TB17 18/41 1 - 10 55.7 6.63 NA 15 CTDEP RSR Yes ASL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 129 615,000 J µg/L LS1GW13MW901 13MW9 38/42 226 - 5800 615,000 191,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 9.6 J 3,540 µg/L LS1GW13MW801 13MW8 42/42 - 3,540 11,700 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7439-97-6 Mercury 0.24 0.97 µg/L 13MW19 13MW19/13TB16 4/42 0.01 - 0.2 0.97 ND 1.1 N 2 CTDEP RSR No BSL
2 FED-MCL
2 CTDEP-MCL

7440-02-0 Nickel 1 J 27.2 J µg/L 011691-13MW1S 13MW1 21/42 3 - 11 27.2 32.2 73 N 100 CTDEP RSR No BSL
NA NA
100 CTDEP-MCL

7440-09-7 Potassium 2,090 194,000 µg/L LS1GW13MW901 13MW9 42/42 - 194,000 70,800 NA NA NA No NUT
NA NA
NA NA

7782-49-2 Selenium 1 22 µg/L 011791-13MW9S 13MW9 4/42 1 - 30 22 3.19 18 N 50 CTDEP RSR Yes ASL
50 FED-MCL
50 CTDEP-MCL

7440-22-4 Silver 1.6 J 7.4 J µg/L 021191-13MW8 13MW8 4/42 1.1 - 7 7.4 ND 18 N 36 CTDEP RSR No BSL
100 FED-MCL
50 CTDEP-MCL

7440-23-5 Sodium 14,800 J 4,950,000 J µg/L LS1GW13MW901 13MW9 42/42 - 4,950,000 1,900,000 NA NA NA No NUT
NA NA
NA NA

7440-28-0 Thallium 5.4 J 5.4 J µg/L LS1GW13MW301, 
LS1GWFOMW1601 13MW3 2/42 1 - 20 5.4 ND 0.24 N 5 CTDEP RSR Yes ASL

FOMW16 2 FED-MCL
2 CTDEP-MCL

7440-62-2 Vanadium 0.72 J 689 µg/L 13MW19 13MW19/13TB16 16/42 0.55 - 20 689 10.2 18 N 50 CTDEP RSR Yes ASL
NA NA
NA NA

7440-66-6 Zinc 4 J 121 µg/L 13MW19 13MW19/13TB16 22/42 2 - 26.5 121 131 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA
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Inorganics, Filtered
7429-90-5 Aluminum 20 J 18,700 µg/L 13MW19 13MW19/13TB16 10/33 10 - 88.7 18,700 64.4 3,700 N NA NA No EPA1

50 FED-SMCL
NA NA

7440-36-0 Antimony 2.6 J 8 µg/L LS1GW13MW2001 13MW20/13TB17 3/33 2.5 - 15.6 8 2.01 1.5 N 6 CTDEP RSR Yes ASL
6 FED-MCL
6 CTDEP-MCL

7440-38-2 Arsenic 1.2 J 24.8 J µg/L 13MW19 13MW19/13TB16 15/33 2 - 2.5 24.8 2.55 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 9.4 138 µg/L LS1GW13MW2001 13MW20/13TB17 22/33 1.4 - 40.3 138 124 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-41-7 Beryllium 1 J 1 J µg/L 13MW19 13MW19/13TB16 1/33 0.11 - 1 1 ND 7.3 N 4 CTDEP RSR No BSL
4 FED-MCL
4 CTDEP-MCL

7440-42-8 Boron 50 J 1,410 J µg/L 13MW9-2 13MW9 17/20 50 - 50 1,410 NA 730 N NA NA Yes ASL
NA NA
NA NA

7440-70-2 Calcium 5,730 203,000 µg/L LS1GW13MW901 13MW9 33/33 - 203,000 152,000 NA NA NA No NUT
NA NA
NA NA

15723-28-1 Chromium 0.76 J 9.3 µg/L 13MW19 13MW19/13TB16 8/33 0.68 - 4 9.3 16 11 N 100 CTDEP RSR No BSL
100 FED-MCL
100 CTDEP-MCL

7440-48-4 Cobalt 1.4 J 3.1 µg/L LS1GWFOMW1401 FOMW14 3/33 0.8 - 5 3.1 43.3 1.1 N 10 CTDEP RSR No EPA1
NA NA
NA NA

7440-50-8 Copper 2.3 J 120 µg/L LS1GW13MW2001 13MW20/13TB17 12/33 1.3 - 5 120 39.4 150 N 1,300 CTDEP RSR No BSL, EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 127 8,490 µg/L LS1GW13MW201 13MW2 26/33 17 - 239 8,490 25,300 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 2.1 J 36.3 µg/L LS1GW13MW2001 13MW20/13TB17 7/31 1 - 2 36.3 2.52 NA 15 CTDEP RSR Yes ASL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 195 J 609,000 J µg/L LS1GW13MW901 13MW9 32/33 161 - 161 609,000 150,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 8.3 3,810 µg/L LS1GW13MW801 13MW8 31/33 8.3 - 10.6 3,810 9,400 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7439-97-6 Mercury 0.2 J 0.35 J µg/L 13MW21 13MW21/13TB15 3/33 0.01 - 0.2 0.35 ND 1.1 N 2 CTDEP RSR No BSL
2 FED-MCL
2 CTDEP-MCL

7440-02-0 Nickel 1 J 9.8 J µg/L LS1GWFOMW1401 FOMW14 8/33 0.75 - 11 9.8 15.3 73 N 100 CTDEP RSR No BSL
NA NA
100 CTDEP-MCL

7440-09-7 Potassium 2,710 J 191,000 µg/L LS1GW13MW901 13MW9 33/33 - 191,000 60,000 NA NA NA No NUT
NA NA
NA NA

7782-49-2 Selenium 3.1 J 3.1 J µg/L LS1GWFOMW1601 FOMW16 1/31 1.9 - 4.4 3.1 ND 18 N 50 CTDEP RSR No BSL
50 FED-MCL
50 CTDEP-MCL
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Inorganics, Filtered (Continued)
7440-22-4 Silver 1.2 J 2.6 µg/L LS1GW13MW901 13MW9 2/33 1.1 - 3 2.6 ND 18 N 36 CTDEP RSR No BSL

100 FED-SMCL
50 CTDEP-MCL

7440-23-5 Sodium 30,100 4,860,000 J µg/L LS1GW13MW901 13MW9 33/33 - 4,860,000 1,500,000 NA NA NA No NUT
NA NA
NA NA

7440-62-2 Vanadium 0.67 J 593 µg/L 13MW19 13MW19/13TB16 14/33 0.55 - 5 593 9.9 18 N 50 CTDEP RSR Yes ASL
NA NA
NA NA

7440-66-6 Zinc 3.4 J 60.5 µg/L LS1GW13MW1801 13MW18 8/33 2 - 23.9 60.5 109 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA

Miscellaneous Parameters
NA Nitrate 0.056 J 1.5 J mg/L LS1GWFOMW1301 FOMW13 11/13 0.05 - 0.05 1.5 NA 10 NA NA No BSL

10 FED-MCL
10 CTDEP-MCL

Petroleum Hydrocarbons
NA Diesel Range Organics 21,000 1,100,000 µg/L MW-14 (89) FOMW14 4/4 - 1,100,000 NA NA NA NA No NTX

NA NA
NA NA

NA Total Petroleum Hydrocarbons 600 16,000 J µg/L LS1GWFOMW1401 FOMW14 9/42 500 - 3000 5,400 NA NA 500 CTDEP RSR Yes ASL
NA NA
NA NA

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - Oak Ridge National Laboratory Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond N = Noncarcinogen
     to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  NA = Not Applicable/Not Available
     (April 2009). FED-MCL = Federal Maximum Contaminant Level (USEPA, 2006)
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. FED-SMCL = Federal Maximum Contaminant Level (USEPA, 2006)
7- Acenaphthene is used as a surrogate for acenaphthylene. CTDEP-RSR = Connecticut DEP Remediation Standard Regulations, 2007.
8 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. CTDEP-MCL = Connecticut DEP Maximum Contaminant Level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the Rationale Codes:
chemical was retained as a COPC. For selection as a COPC:

  ASL = Above Screening Level/ARAR/TBC
Associated Samples
011691-13MW1S 13MW20 021191-13MW8 MW-16 (89) For elimination as a COPC:
13GW1 13MW20-D 13GW8 LS1GWFOMW1601   BSL = Below COPC Screening Level
13GW1-2 13GW20-2 13GW8-2 011891-NESOMW4S   NUT = Essential nutrient
LS1GW13MW101 LS1GW13MW2001 LS1GW13MW801 NES04   NTX = No toxicity criteria
LS1GW13MW101-D 13MW21 011791-13MW9S NES04-2   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
13MW18 13GW21-2 13GW9
13GW18-2 LS1GW13MW2101 13MW9-2
LS1GW13MW1801 011691-13MW3S LS1GW13MW901
13MW19 13GW3 MW-13 (89)
13GW19-2 13GW3-2 LS1GWFOMW13
LS1GW13MW1901 LS1GW13MW301 LS1GWFOMW1301
011691-13MW2S 011791-13MW4S MW-14 (89)
13GW2 011791-13MW5S LS1GWFOMW1401
13GW2-2 011591-13MW7S MW-15 (89)
LS1GW13MW201 011591-13MW7S-D LS1GWFOMW1501
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Zone 1 Volatile Organics
75-34-3 1,1-Dichloroethane 3 J 3 J µg/L 13MW19 13MW19/13TB16 1/29 5 - 10 3 NA NA 3,000 2,200 N No BSL
71-43-2 Benzene 3 J 3 J µg/L 13GW2, 13GW2-2 13MW2 2/33 1 - 10 3 NA 710 130 1.36 C Yes ASL
75-15-0 Carbon Disulfide 1 J 3 J µg/L 13MW9-2 13MW9 3/29 5 - 10 3 NA NA NA 560 N No BSL

100-41-4 Ethylbenzene 2 J 11 µg/L 13MW19 13MW19/13TB16 3/33 1 - 10 11 NA 580,000 2,700 3.04 C(9) Yes ASL
100-42-5 Styrene 2 J 2 J µg/L 021191-13MW8 13MW8 1/29 5 - 10 2 NA NA 3,100 8,900 N No BSL
108-88-3 Toluene 11 11 µg/L MW-13 (89) FOMW13 1/33 1 - 10 11 NA 4,000,000 7,100 1,500 N No BSL
1330-20-7 Total Xylenes 8 J 44 µg/L 13MW19 13MW19/13TB16 3/33 1 - 10 44 NA NA 8,700 22,000 N No BSL

Semivolatile Organics
120-82-1 1,2,4-Trichlorobenzene 0.7 J 0.7 J µg/L NES04-2 NESO4 1/33 10 - 12 0.7 NA NA NA 3,400 N No BSL
541-73-1 1,3-Dichlorobenzene 0.5 J 0.5 J µg/L 13GW3-2, NES04-2 13MW3, NESO4 2/37 1 - 12 0.5 NA 26,000 4,300 830 N No BSL
91-57-6 2-Methylnaphthalene 1 J 47 µg/L 13GW2 13MW2 6/33 10 - 12 47 NA NA NA 3,300 N No BSL

106-44-5 4-Methylphenol 1 J 6 J µg/L 13GW3-2 13MW3 5/33 10 - 12 6 NA NA NA NA No NTX
83-32-9 Acenaphthene 0.6 J 10 J µg/L 13GW2 13MW2 13/33 10 - 12 10 NA NA NA NA No NTX

208-96-8 Acenaphthylene 1 J 1 J µg/L 13GW2 13MW2 1/33 10 - 12 1 NA 0.3 NA NA Yes ASL

120-12-7 Anthracene 1 J 2 J µg/L 13GW2, 
LS1GW13MW201 13MW2 3/33 10 - 12 2 NA 1,100,000 NA NA No BSL

65-85-0 Benzoic Acid 0.6 J 0.6 J µg/L 13GW1 13MW1 1/20 50 - 50 0.6 NA NA NA NA No NTX
117-81-7 Bis(2-ethylhexyl)phthalate 0.8 J 3 J µg/L 13GW1-2 13MW1 3/33 10 - 12 3 NA 59 NA NA No BSL
85-68-7 Butyl Benzyl Phthalate 2 J 2 J µg/L LS1GW13MW201 13MW2 1/33 10 - 12 2 NA 120,000 NA NA No BSL

86-74-8 Carbazole 0.6 J 1 J µg/L 13GW2, 13MW20, 
13MW20-D, 13GW20-2

13MW2, 
13MW20/13TB17, 
13MW20/13TB17, 
13MW20/13TB17

4/33 10 - 12 1 NA NA NA NA No NTX

84-74-2 di-n-Butyl Phthalate 0.6 J 1 J µg/L 13MW21 13MW21/13TB15 2/33 10 - 12 1 NA 120,000 NA NA No BSL
117-84-0 di-n-Octyl Phthalate 1 J 1 J µg/L LS1GW13MW201 13MW2 1/33 10 - 12 1 NA NA NA NA No NTX
132-64-9 Dibenzofuran 1 J 11 µg/L 13GW2 13MW2 6/33 10 - 12 11 NA NA NA NA No NTX
84-66-2 Diethyl Phthalate 0.6 J 3 J µg/L 13GW1 13MW1 10/33 10 - 12 3 NA NA NA NA No NTX

206-44-0 Fluoranthene 0.7 J 2 J µg/L 13GW2, 
LS1GW13MW201 13MW2 6/33 10 - 12 2 NA 3,700 NA NA No BSL

86-73-7 Fluorene 1 J 15 µg/L 13GW2 13MW2 6/33 10 - 12 15 NA 140,000 NA NA No BSL
91-20-3 Naphthalene 1 J 28 µg/L 13GW2 13MW2 5/33 10 - 12 28 NA NA NA 150 N No BSL

85-01-8 Phenanthrene 1 J 9 J µg/L 13GW2, 
LS1GW13MW201 13MW2 5/33 10 - 12 9 NA 23 NA NA No BSL

108-95-2 Phenol 5 J 28 J µg/L 13GW3-2 13MW3 2/33 10 - 12 28 NA 92,000,000 NA NA No BSL
129-00-0 Pyrene 0.5 J 2 J µg/L LS1GW13MW201 13MW2 9/33 10 - 12 2 NA 110,000 NA NA No BSL

Inorganics
7429-90-5 Aluminum 23.5 J 26,100 µg/L 13MW19 13MW19/13TB16 19/42 10 - 342 26,100 3,560 NA NA NA No NTX
7440-36-0 Antimony 6.6 6.6 µg/L LS1GW13MW2001 13MW20/13TB17 1/42 2.5 - 25 6.6 2.9 86,000 NA NA No BSL
7440-38-2 Arsenic 1.5 J 16.8 J µg/L 13MW21 13MW21 21/42 2 - 3 16.8 1.92 4 NA NA Yes ASL
7440-39-3 Barium 3.5 210 µg/L 011791-13MW5S 13MW5 30/42 2.9 - 40.6 210 227 NA NA NA No NTX
7440-41-7 Beryllium 1.3 J 1.3 J µg/L 13MW19 13MW19/13TB16 1/42 0.11 - 1 1.3 ND 4 NA NA No BSL
7440-42-8 Boron 52 J 1,430 µg/L 13MW9-2 13MW9 17/20 50 - 50 1,430 NA NA NA NA No NTX
7440-43-9 Cadmium 1.4 J 20.9 J µg/L NES04 NESO4 4/42 0.22 - 5 20.9 ND 6 NA NA Yes ASL
7440-70-2 Calcium 4,820 207,000 µg/L LS1GW13MW901 13MW9 42/42 - 207,000 188,000 NA NA NA No NUT

15723-28-1 Chromium 1.1 J 11.6 J µg/L 011591-13MW7S-D 13MW7 9/42 0.68 - 14 11.6 49.9 110 NA NA No BSL
7440-48-4 Cobalt 1.9 J 8.2 µg/L 011691-13MW3S 13MW3 6/42 0.8 - 5 8.2 48.6 NA NA NA No NTX
7440-50-8 Copper 1.6 J 156 µg/L LS1GW13MW2001 13MW20/13TB17 14/42 1.5 - 5 156 107 48 NA NA Yes ASL
7439-89-6 Iron 43.1 11,600 µg/L 011691-13MW2S 13MW2 38/42 17 - 214 11,600 28,200 NA NA NA No NTX
7439-92-1 Lead 2 J 55.7 µg/L LS1GW13MW2001 13MW20/13TB17 18/41 1 - 10 55.7 6.63 13 NA NA Yes ASL
7439-95-4 Magnesium 129 615,000 J µg/L LS1GW13MW901 13MW9 38/42 226 - 5800 615,000 191,000 NA NA NA No NUT
7439-96-5 Manganese 9.6 J 3,540 µg/L LS1GW13MW801 13MW8 42/42 - 3,540 11,700 NA NA NA No NTX
7439-97-6 Mercury 0.24 0.97 µg/L 13MW19 13MW19/13TB16 4/42 0.01 - 0.2 0.97 ND 0.4 NA NA Yes ASL
7440-02-0 Nickel 1 J 27.2 J µg/L 011691-13MW1S 13MW1 21/42 3 - 11 27.2 32.2 880 NA NA No BSL
7440-09-7 Potassium 2,090 194,000 µg/L LS1GW13MW901 13MW9 42/42 - 194,000 70,800 NA NA NA No NUT
7782-49-2 Selenium 1 22 µg/L 011791-13MW9S 13MW9 4/42 1 - 30 22 3.19 50 NA NA No BSL
7440-22-4 Silver 1.6 J 7.4 J µg/L 021191-13MW8 13MW8 4/42 1.1 - 7 7.4 ND 12 NA NA No BSL
7440-23-5 Sodium 14,800 J 4,950,000 J µg/L LS1GW13MW901 13MW9 42/42 - 4,950,000 1,900,000 NA NA NA No NUT

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)

CTDEP  
Groundwater 
Volatilization 

Criterion(6)

EPA  Groundwater 
Volatilization 

Criterion(7)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

CTDEP RSR 
Surface Water 

Protection 
Criterion(5)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection
Sample/Location of Maximum ConcentrationExposure Point CAS 

Number Chemical
Minimum 

Concentration(1)



TABLE 1-8

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 1 GROUNDWATER - MIGRATION PATHWAYS

LOWER SUBASE FEASIBILTY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)

CTDEP  
Groundwater 
Volatilization 

Criterion(6)

EPA  Groundwater 
Volatilization 

Criterion(7)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

CTDEP RSR 
Surface Water 

Protection 
Criterion(5)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection
Sample/Location of Maximum ConcentrationExposure Point CAS 

Number Chemical
Minimum 

Concentration(1)

7440-28-0 Thallium 5.4 J 5.4 J µg/L LS1GW13MW301, 
LS1GWFOMW1601

13MW3,
FOMW16 2/42 1 - 20 5.4 ND 63 NA NA No BSL

7440-62-2 Vanadium 0.72 J 689 µg/L 13MW19 13MW19/13TB16 16/42 0.55 - 20 689 10.2 NA NA NA No NTX
7440-66-6 Zinc 4 J 121 µg/L 13MW19 13MW19/13TB16 22/42 2 - 26.5 121 131 123 NA NA No BSL

Petroleum Hydrocarbons
NA Diesel Range Organics 21,000 1,100,000 µg/L MW-14 (89) FOMW14 4/4 - 1,100,000 NA NA NA NA Yes ASL
NA Total Petroleum Hydrocarbon 600 16,000 J µg/L LS1GWFOMW1401 FOMW14 9/42 500 - 3000 16,000 NA NA NA NA Yes ASL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - CTDEP Remediation Standard Regulations, Residential, 2007. N = Noncarcinogen
6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, March 2003. NA = Not Applicable/Not Available
7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052. sat = soil saturation concentration
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - USEPA Region I Target Level. For selection as a COPC:

  ASL = Above Screening Level and site background.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC. For elimination as a COPC:

  BKG = Less than Background Concentration
Associated Samples   BSL = Below COPC Screening Level
011691-13MW1S LS1GW13MW2101 LS1GWFOMW1401   NUT = Essential nutrient
13GW1 011691-13MW3S MW-15 (89)   NTX = No toxicity criteria
13GW1-2 13GW3 LS1GWFOMW1501
LS1GW13MW101 13GW3-2 MW-16 (89)
LS1GW13MW101-D LS1GW13MW301 LS1GWFOMW1601
13MW18 011791-13MW4S 011891-NESOMW4S
13GW18-2 011791-13MW5S NES04
LS1GW13MW1801 011591-13MW7S NES04-2
13MW19 011591-13MW7S-D
13GW19-2 021191-13MW8
LS1GW13MW1901 13GW8
011691-13MW2S 13GW8-2
13GW2 LS1GW13MW801
13GW2-2 011791-13MW9S
LS1GW13MW201 13GW9
13MW20 13MW9-2
13MW20-D LS1GW13MW901
13GW20-2 MW-13 (89)
LS1GW13MW2001 LS1GWFOMW13
13MW21 LS1GWFOMW1301
13GW21-2 MW-14 (89)



TABLE 1-9

ZONE 1 CHEMICALS RETAINED AS COPCs

NSB-NLON, GROTON, CONNECTICUT

Surface Soil Subsurface Soil Groundwater
Chemical Volatilization Migration to

to Indoor Air Surface Water
Volatile Organic Compounds
Benzene X X
Ethylbenzene X X
Total Xylenes X
Semivolatile Organic Compounds
2-Methylnaphthalene X
Acenaphthylene X
Benzo(a)anthracene X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X
Benzo(k)fluoranthene X X
Bis(2-ethylhexyl)phthalate X
Carbazole X
Chrysene X X
Dibenzo(a,h)anthracene X X
Indeno(1,2,3-cd)pyrene X X
Naphthalene X
Phenanthrene X
Pyrene X
Inorganics
Antimony X
Arsenic X X X X
Boron X
Cadmium X X
Chromium X
Copper X
Lead X X X
Manganese X X
Mercury X X X
Selenium X
Thallium X
Vanadium X
Petroleum Hydrocarbons
Total Petroleum Hydrocarbons X X X X

X - Indicates chemical was retained as a COPC.

LOWER SUBASE FEASIBILITY STUDY

Soil to Air Soil to 
Groundwater

Direct 
Contact

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact



TABLE 1-10

SUMMARY OF ZONE 1 CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 3E-06 - - - - Benzo(a)pyrene 0.4 - -
Dermal Contact 1E-06 - - - - - - 0.002 - -
Inhalation 5E-08 - - - - - - 0.3 - -
Total 5E-06 - - - - Benzo(a)pyrene 0.7 - -

Groundwater Dermal Contact 6E-09 - - - - - - 0.05 - -
Inhalation 4E-09 - - - - - - 0.2 - -
Total 1E-08 - - - - - - 0.3 - -
Total All Media 5E-06 1.0

Current Full-Time Employee Surface Soil Incidental Ingestion 3E-07 - - - - - - NC - -
Dermal Contact 3E-07 - - - - - - NC - -
Total 6E-07 - - - - - - NC - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 6E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

0.3 - -

Dermal Contact 5E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

0.003 - -

Total 1E-04 - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

0.3 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 9E-04 Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 
Indeno(1,2,3-cd)pyrene

 Benzo(k)fluoranthene, Arsenic 3 Mercury

Dermal Contact 3E-04 Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

- - 0.02 - -

Total 1E-03 Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 
Indeno(1,2,3-cd)pyrene

 Benzo(k)fluoranthene, Arsenic 3 Mercury

Adult Residents Surface/Subsurface Soil Incidental Ingestion 1E-04 - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

0.4 - -

Dermal Contact 7E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

0.002 - -

Total 2E-04 - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

0.4 - -



TABLE 1-10

SUMMARY OF ZONE 1 CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Lifelong Residents   
(Child and Adult) Surface/Subsurface Soil Incidental Ingestion 1E-03 Benzo(a)pyrene, 

Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 
Indeno(1,2,3-cd)pyrene

 Benzo(k)fluoranthene, Arsenic NA - -

Dermal Contact 4E-04 Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

- - NA - -

Total 1E-03 Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 
Indeno(1,2,3-cd)pyrene

 Benzo(k)fluoranthene, Arsenic NA - -

Notes:
NA - Not applicable.
NC - No noncarcinogenic COPCs were identified in surface soil.



TABLE 1-11

SUMMARY OF ZONE 1 CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 1E-06 - - - - - - 0.1 - -
Dermal Contact 3E-07 - - - - - - 0.0004 - -
Inhalation 3E-08 - - - - - - 0.2 - -
Total 1E-06 - - - - - - 0.3 - -

Groundwater Dermal Contact 8E-10 - - - - - - 0.003 - -
Inhalation 2E-10 - - - - - - 0.04 - -
Total 1E-09 - - - - - - 0.05 - -
Total All Media 1E-06 0.4

Current Full-Time Employee Surface Soil Incidental Ingestion 5E-08 - - - - - - NC - -
Dermal Contact 9E-09 - - - - - - NC - -
Total 6E-08 - - - - - - NC - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 9E-06 - - - - Benzo(a)pyrene 0.1 - -
Dermal Contact 1E-06 - - - - - - 0.0002 - -

Total 1E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.1 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 2E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 1 - -

Dermal Contact 3E-06 - - - - Benzo(a)pyrene 0.002 - -

Total 2E-05 - - - -
Benzo(a)anthracene, 

Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

1 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 7E-06 - - - - Benzo(a)pyrene 0.1 - -
Dermal Contact 1E-06 - - - - - - 0.0002 - -
Total 8E-06 - - - - Benzo(a)pyrene 0.1 - -

Lifelong Residents   
(Child and Adult) Surface/Subsurface Soil Incidental Ingestion 3E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene
NA - -

Dermal Contact 4E-06 - - - - Benzo(a)pyrene NA - -

Total 3E-05 - - Benzo(a)pyrene
Benzo(a)anthracene, 
Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene
NA - -

Notes:
NA - Not applicable.
NC - No noncarcinogenic COPCs were identified in surface soil.



TABLE 1-12

COMPARISON OF ZONE 1 CANCER RISKS AND HAZARD INDICES

NSB-NLON, GROTON, CONNECTICUT

Cancer Risk Hazard Index
Old Value(1) New Value Old Value(1) New Value

Surface Soil
Full-Time Employee 3E-04 6E-07 0.2 No COPCs

Surface/Subsurface Soil
Construction Workers 2E-05 5E-06 0.7 0.7
Full-Time Employee NC 1E-04 NC 0.3
Child Resident NR 1E-03 NR 3
Adult Resident NR 2E-04 NR 0.4
Lifelong Resident 5E-04 1E-03 0.5 NA

Groundwater
Construction Workers 6E-08 1E-08 0.8 0.3

Notes:
NA - Not applicable for this receptor.
NC - Not calculated, cancer risks and hazard indices were only calculated for the
        full-time employee exposed to surface soil in the 1999 HHRA.
NR - Not reported, only results for the lifelong resident were presented in the 1999 HHRA.
1 - Old values are from the 1999 HHRA.
No COPCs - No noncarcinogenic COPCs were identified in surface soil.

Receptor

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-13

ZONE 1 USEPA CHEMICALS OF CONCERN
LOWER SUBASE FEASIBILTY STUDY
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1) Impact on Human Receptors
SURFACE/SUBSURFACE SOIL
Benzo(a)anthracene Hypothetical Child Resident ILCR = 9E-05

Hypothetical Adult Resident ILCR = 1E-05
Hypothetical Lifelong Resident ILCR = 1E-04

Benzo(a)pyrene Hypothetical Child Resident ILCR = 8E-04
Hypothetical Adult Resident ILCR = 1E-04
Hypothetical Lifelong Resident ILCR = 9E-04

Benzo(b)fluoranthene Hypothetical Child Resident ILCR = 8E-05
Hypothetical Adult Resident ILCR = 1E-05
Hypothetical Lifelong Resident ILCR = 9E-05

Benzo(k)fluoranthene Hypothetical Child Resident ILCR = 4E-06
Hypothetical Lifelong Resident ILCR = 5E-06

Dibenzo(a,h)anthracene Hypothetical Child Resident ILCR = 2E-04
Hypothetical Adult Resident ILCR = 3E-05
Hypothetical Lifelong Resident ILCR = 2E-04

Indeno(1,2,3-cd)pyrene Hypothetical Child Resident ILCR = 6E-05
Hypothetical Adult Resident ILCR = 9E-06
Hypothetical Lifelong Resident ILCR = 7E-05

Arsenic Hypothetical Child Resident ILCR = 8E-06
Hypothetical Adult Resident ILCR = 3E-06
Hypothetical Lifelong Resident ILCR = 1E-05

Mercury Hypothetical Child Resident HQ = 3
GROUNDWATER
No Chemicals of Concern were identified for groundwater.

HQ = Hazard Quotient.
ILCR = Incremental Lifetime Cancer Risk
1 - For mediums with ILCR > 1 x 10-4 a COC is any carcinogenic chemical with an ILCR 
    greater than 1 x 10-6 or a noncarcinogenic chemical contributing to target organ 
    hazard indices (HI) greater than 1.0.



TABLE 1-14

ZONE 1 CTDEP CHEMICALS OF CONCERN
LOWER SUBASE FEASIBILTY STUDY
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1)

SOIL GROUNDWATER
Industrial Protective of Groundwater

Grassy Areas Paved Areas Surface Soil Subsurface Soil
Benzo(a)anthracene None None None Benzo(a)anthracene None Acenaphthylene

Benzo(a)pyrene Benzo(a)pyrene Arsenic
Benzo(b)fluoranthene Benzo(b)fluoranthene Cadmium
Benzo(k)fluoranthene Benzo(k)fluoranthene Copper

Dibenzo(a,h)anthracene Carbazole Lead
Indeno(1,2,3-cd)pyrene Chrysene Mercury

Arsenic Dibenzo(a,h)anthracene Total Petroleum Hydrocarbons
Mercury Indeno(1,2,3-cd)pyrene

Total Petroleum Hydrocarbons Phenanthrene
Pyrene
Lead

Total Petroleum Hydrocarbons

1 - Any chemical detected at a concentration exceeding a residential or industrial CTDEP RSR direct contact screening level or pollutant mobility criteria for soil or a volatilization or protection of surface water
     RSR for groundwater.

Residential Vapor Intrusion Surface Water



TABLE 1-15

ZONE 1 EPA PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBLITY STUDY
NSB-NLON, GROTON, CONNECTICUT

HYPOTHETICAL CHILD RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 1 0.17 1.7 17 NA
Benzo(a)pyrene 1 0.017 0.17 1.7 NA
Benzo(b)fluoranthene 1 0.17 1.7 17 NA
Benzo(k)fluoranthene 8.4 1.7 17 170 NA
Dibenzo(a,h)anthracene 1 0.017 0.17 1.7 NA
Indeno(1,2,3-cd)pyrene 1 0.17 1.7 17 NA
Arsenic 10 0.56 5.6 56 22
Mercury 20 NA NA NA 24

HYPOTHETICAL ADULT RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 1 1 10 100 NA
Benzo(a)pyrene 1 0.1 1 10 NA
Benzo(b)fluoranthene 1 1 10 100 NA
Dibenzo(a,h)anthracene 1 0.1 1 10 NA
Indeno(1,2,3-cd)pyrene 1 1 10 100 NA
Arsenic 10 1.3 13 130 196

LIFELONG RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 1 0.15 1.5 15 NA
Benzo(a)pyrene 1 0.015 0.15 1.5 NA
Benzo(b)fluoranthene 1 0.15 1.5 15 NA
Benzo(k)fluoranthene 8.4 1.5 15 150 NA
Dibenzo(a,h)anthracene 1 0.015 0.15 1.5 NA
Indeno(1,2,3-cd)pyrene 1 0.15 1.5 15 NA
Arsenic 10 0.39 3.9 39 NA

Notes:
NA = Not applicable.
1 - Residential Criteria, CTDEP Remediation Standard Regulations, 2007.



TABLE 1-16

ZONE 1 CTDEP PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBLITY STUDY
NSB-NLON, GROTON, CONNECTICUT

CTDEP RSR(1)

Soil Surface
Direct Exposure Pollutant Water

Chemical Criteria Mobility Protection
Residential Industrial Criteria Criteria

(mg/kg) (mg/kg) (mg/kg) (ug/L)
Acenaphthylene NC NC NC 0.3
Benzo(a)anthracene 1 NC 1 NC
Benzo(a)pyrene 1 NC 1 NC
Benzo(b)fluoranthene 1 NC 1 NC
Benzo(k)fluoranthene 8.4 NC 1 NC
Carbazole NC NC 1 NC
Chrysene NC NC 1 NC
Dibenzo(a,h)anthracene 1 NC 1 NC
Indeno(1,2,3-cd)pyrene 1 NC 1 NC
Phenanthrene NC NC 40 NC
Pyrene NC NC 40 NC
Arsenic 10 NC NC 10
Cadmium NC NC NC 6
Copper NC NC NC 48
Lead NC NC 0.15(2) 13
Mercury 20 NC NC 0.4
Total Petroleum Hydrocarbons 500 NC 2,500 2,500

Notes:
1 - CTDEP Remediation Standard Regulations, 2007.
2 - Criteria for Toxicity Characteristic Leaching Procedure (TCLP) or
     Synthetic Precipitation Leaching Procedure (SPLP) results (mg/L).
NC - Not a chemical of concern for this media.

Definitions:
RSR - Remedial Standard Regulations
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Zone 2 Volatile Organics
75-09-2 Methylene Chloride 2 J 2 J µg/kg 111290-13MW17(8-10) 13MW17 1/4 5 - 12 2 NA 11,000 C 82,000 13,000 C No BSL
79-01-6 Trichloroethene 1 J 1 J µg/kg 111290-13MW17(8-10) 13MW17 1/4 5 - 12 1 NA 2,800 C 56,000 71 C No BSL

Semivolatile Organics

91-57-6 2-Methylnaphthalene 20 J 20 J µg/kg LS2SB0010101, 
LS2SB0030201

TB1-2RI, 
TB3-2RI 2/14 330 - 400 20 NA 31,000 N 474,000 NA No BSL

83-32-9 Acenaphthene 26 J 460 µg/kg LS2SB0020201 TB2-2RI 5/14 330 - 400 460 NA 340,000 N 1,000,000 NA No BSL
208-96-8 Acenaphthylene 18 J 63 J µg/kg LS2SB0030201 TB3-2RI 4/14 330 - 400 63 NA 340,000 N(9) 1,000,000 NA No BSL

120-12-7 Anthracene 20 J 180 J µg/kg LS2SB0020201, 
LS2SB0030201

TB2-2RI, 
TB3-2RI 8/14 330 - 400 180 NA 1,700,000 N 1,000,000 NA No BSL

56-55-3 Benzo(a)anthracene 18 J 650 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 650 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 19 J 570 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 570 NA 15 C 1,000 NA Yes ASL
205-99-2 Benzo(b)fluoranthene 19 J 680 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 680 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 20 J 400 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 400 NA 170,000 N(10) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 23 J 430 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 430 NA 1,500 C 8,400 NA No BSL
86-74-8 Carbazole 22 J 65 J µg/kg LS2SB0030201 TB3-2RI 5/14 330 - 400 65 NA NA 31,000 NA No BSL
218-01-9 Chrysene 23 J 680 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 680 NA 15,000 C 84,000 NA No BSL
84-74-2 di-n-Butyl Phthalate 17 J 18 J µg/kg LS2SB0030201 TB3-2RI 2/14 330 - 400 18 NA 610,000 N 1,000,000 NA No BSL
53-70-3 Dibenzo(a,h)anthracene 31 J 180 J µg/kg LS2SB0030201 TB3-2RI 9/14 330 - 400 180 NA 15 C 1,000 NA Yes ASL
132-64-9 Dibenzofuran 26 J 320 J µg/kg LS2SB0020201 TB2-2RI 3/14 330 - 400 320 NA NA 270,000 NA No BSL
84-66-2 Diethyl Phthalate 18 J 47 J µg/kg LS2SB0010201 TB1-2RI 5/14 330 - 360 47 NA 4,900,000 N 1,000,000 NA No BSL
206-44-0 Fluoranthene 34 J 1,300 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 1,300 NA 230,000 N 1,000,000 NA No BSL
86-73-7 Fluorene 21 J 64 J µg/kg LS2SB0030201 TB3-2RI 4/14 330 - 400 64 NA 230,000 N 1,000,000 NA No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 20 J 400 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 400 NA 150 C 1,000 NA Yes BSL
91-20-3 Naphthalene 18 J 20 J µg/kg LS2SB0070101 TB7-2RI 2/14 330 - 400 20 NA 3,900 C 1,000,000 17,000 N No BSL
85-01-8 Phenanthrene 18 J 750 µg/kg LS2SB0030201 TB3-2RI 10/14 330 - 400 750 NA 170,000 N(10) 1,000,000 NA No BSL
108-95-2 Phenol 50 J 50 J µg/kg LS2SB0040401 TB4-2RI 1/14 330 - 400 50 NA 1,800,000 N 1,000,000 NA No BSL
129-00-0 Pyrene 22 J 1,200 µg/kg LS2SB0030201 TB3-2RI 12/14 330 - 400 1,200 NA 170,000 N 1,000,000 NA No BSL

Inorganics
7429-90-5 Aluminum 2,670 8,320 mg/kg LS2SB0040401 TB4-2RI 7/7 - 8,320 17,600 7,700 N NA 709,000 N No EPA1
7440-38-2 Arsenic 0.82 J 3 J mg/kg LS2SB0040401 TB4-2RI 5/7 0.61 - 0.71 3 3.6 0.390 C 10 769 C Yes ASL
7440-39-3 Barium 15.3 39.6 mg/kg 111390-13MW6(14-16) 13MW6 4/7 26.3 - 41.5 39.6 57.2 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.29 0.32 J mg/kg LS2SB0040401 TB4-2RI 2/7 0.1 - 0.24 0.32 0.72 16 N 2 1,380 C No BSL
7440-43-9 Cadmium 0.6 J 1.3 J mg/kg 110890-13MW11(2-4) 13MW11 4/7 0.04 - 0.04 1.3 ND 7 N 34 1,840 C No BSL
7440-70-2 Calcium 582 J 3,120 J mg/kg LS2SB0060301 TB6-2RI 7/7 - 3,120 499 NA NA NA No NUT
15723-28-1 Chromium 3.9 13.4 mg/kg LS2SB0040401 TB4-2RI 7/7 - 13.4 21.5 23 N(11)(12) 100 (11) 276 C No BSL

7440-48-4 Cobalt 2.2 J 4.1 mg/kg 110890-13MW11(2-4), 
LS2SB0040401

13MW11, 
TB4-2RI 7/7 - 4.1 8 2 N 70 1,180 C No EPA1

7440-50-8 Copper 6.6 J 17.8 J mg/kg 110890-13MW11(2-4) 13MW11 7/7 - 17.8 25.6 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 4,310 9,560 mg/kg 110890-13MW11(2-4) 13MW11 7/7 - 9,560 17,200 5,500 N NA NA No EPA1
7439-92-1 Lead 2 J 404 mg/kg 13TB11-0406 13TB11 10/10 - 404 17.5 400 400 NA Yes ASL
7439-95-4 Magnesium 1,150 J 2,570 J mg/kg LS2SB0040401 TB4-2RI 7/7 - 2,570 3,650 NA NA NA No NUT
7439-96-5 Manganese 94.5 208 J mg/kg 111290-13MW17(8-10) 13MW17 7/7 - 208 188 180 N NA 7,090 N Yes ASL
7439-97-6 Mercury 0.11 J 0.11 J mg/kg 110890-13MW11(2-4) 13MW11 1/7 0.001 - 0.1 0.11 0.05 2 N 20 NA No BSL
7440-02-0 Nickel 3.8 10.1 mg/kg LS2SB0040401 TB4-2RI 7/7 - 10.1 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 1,120 J 2,570 mg/kg 111390-13MW6(14-16) 13MW6 7/7 - 2,570 2,580 NA NA NA No NUT
7440-23-5 Sodium 114 J 250 J mg/kg 110890-13MW10(6-8) 13MW10 6/7 64.2 - 64.2 250 ND NA NA NA No NUT
7440-62-2 Vanadium 6 17.1 mg/kg LS2SB0040401 TB4-2RI 7/7 - 17.1 35.1 39 N 470 NA No BSL
7440-66-6 Zinc 14 J 54.3 mg/kg 110890-13MW11(2-4) 13MW11 7/7 - 54.3 31.3 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 16.3 J 8,210 mg/kg FPTB22L-07 GS-22L 15/22 10.2 - 80 8,210 NA NA 500 NA Yes ASL
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond to N = Noncarcinogen
     a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Acenaphthene is used as a surrogate for acenaphthylene. For selection as a COPC:
10 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level and site background.
11 - Values are for hexavalent chromium.
12 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic value is presented. For elimination as a COPC:

  BSL = Below COPC Screening Level
  NUT = Essential nutrient

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   NTX = No toxicity criteria
chemical was retained as a COPC.   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical

Associated Samples
110890-13MW10(6-8) LS2SB0010201
110890-13MW11(2-4) LS2SB0020101
111290-13MW17(8-10) LS2SB0020201
111390-13MW6(14-16) LS2SB0030101
13TB11-0406 LS2SB0030201
13TB8-0103 LS2SB0040101
13TB9-0103 LS2SB0040401
FPTB14L-04 LS2SB0050101
FPTB15L-09 LS2SB0050301
FPTB16L-11 LS2SB0060101
FPTB17L-11 LS2SB0060301
FPTB18L-05 LS2SB0060301-D
FPTB22L-07 LS2SB0070101
FPTB24L-07 LS2SB0070201
LS2SB0010101
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Zone 2 Volatile Organics
75-09-2 Methylene Chloride 2 J 2 J µg/kg 111290-13MW17(8-10) 13MW17 1/4 5 - 12 2 NA 23 MCL 1,000 No BSL
79-01-6 Trichloroethene 1 J 1 J µg/kg 111290-13MW17(8-10) 13MW17 1/4 5 - 12 1 NA 57 MCL 1,000 No BSL

Semivolatile Organics

91-57-6 2-Methylnaphthalene 20 J 20 J µg/kg LS2SB0010101, 
LS2SB0030201

TB1-2RI, 
TB3-2RI 2/14 330 - 400 20 NA NA 9,800 No BSL

83-32-9 Acenaphthene 26 J 460 µg/kg LS2SB0020201 TB2-2RI 5/14 330 - 400 460 NA 630,000 N 84,000 No BSL
208-96-8 Acenaphthylene 18 J 63 J µg/kg LS2SB0030201 TB3-2RI 4/14 330 - 400 63 NA NA 84,000 No BSL

120-12-7 Anthracene 20 J 180 J µg/kg LS2SB0020201, 
LS2SB0030201

TB2-2RI, 
TB3-2RI 8/14 330 - 400 180 NA 13,000,000 N 400,000 No BSL

56-55-3 Benzo(a)anthracene 18 J 650 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 650 NA 3,200 MCL 1,000 No BSL
50-32-8 Benzo(a)pyrene 19 J 570 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 570 NA 8,200 MCL 1,000 No BSL
205-99-2 Benzo(b)fluoranthene 19 J 680 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 680 NA 9,800 MCL 1,000 No BSL
191-24-2 Benzo(g,h,i)perylene 20 J 400 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 400 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 23 J 430 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 430 NA 9,800 MCL 1,000 No BSL
86-74-8 Carbazole 22 J 65 J µg/kg LS2SB0030201 TB3-2RI 5/14 330 - 400 65 NA 590 C 1,000 No BSL
218-01-9 Chrysene 23 J 680 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 680 NA 3,200 MCL 1,000 No BSL
84-74-2 di-n-Butyl Phthalate 17 J 18 J µg/kg LS2SB0030201 TB3-2RI 2/14 330 - 400 18 NA 5,000,000 N 140,000 No BSL
53-70-3 Dibenzo(a,h)anthracene 31 J 180 J µg/kg LS2SB0030201 TB3-2RI 9/14 330 - 400 180 NA 30,000 MCL 1,000 No BSL
132-64-9 Dibenzofuran 26 J 320 J µg/kg LS2SB0020201 TB2-2RI 3/14 330 - 400 320 NA 48,000 N 5,600 No BSL
84-66-2 Diethyl Phthalate 18 J 47 J µg/kg LS2SB0010201 TB1-2RI 5/14 330 - 360 47 NA 450,000 N 1,100,000 No BSL
206-44-0 Fluoranthene 34 J 1,300 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 1,300 NA 6,300,000 N 56,000 No BSL
86-73-7 Fluorene 21 J 64 J µg/kg LS2SB0030201 TB3-2RI 4/14 330 - 400 64 NA 810,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 20 J 400 µg/kg LS2SB0030201 TB3-2RI 11/14 330 - 400 400 NA 28,000 MCL 1,000 No BSL
91-20-3 Naphthalene 18 J 20 J µg/kg LS2SB0070101 TB7-2RI 2/14 330 - 400 20 NA 61,000 N 56,000 No BSL
85-01-8 Phenanthrene 18 J 750 µg/kg LS2SB0030201 TB3-2RI 10/14 330 - 400 750 NA NA 40,000 No BSL
108-95-2 Phenol 50 J 50 J µg/kg LS2SB0040401 TB4-2RI 1/14 330 - 400 50 NA 56,000 N 800,000 No BSL
129-00-0 Pyrene 22 J 1,200 µg/kg LS2SB0030201 TB3-2RI 12/14 330 - 400 1,200 NA 4,600,000 N 40,000 No BSL

Inorganics
7429-90-5 Aluminum 2,670 8,320 mg/kg LS2SB0040401 TB4-2RI 7/7 - 8,320 17,600 170 NA No EPA1
7440-38-2 Arsenic 0.82 J 3 J mg/kg LS2SB0040401 TB4-2RI 5/7 0.61 - 0.71 3 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 15.3 39.6 mg/kg 111390-13MW6(14-16) 13MW6 4/7 26.3 - 41.5 39.6 57.2 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.29 0.32 J mg/kg LS2SB0040401 TB4-2RI 2/7 0.1 - 0.24 0.32 0.72 63 MCL NA No BSL
7440-43-9 Cadmium 0.6 J 1.3 J mg/kg 110890-13MW11(2-4) 13MW11 4/7 0.04 - 0.04 1.3 ND 7.5 MCL NA No BSL
7440-70-2 Calcium 582 J 3,120 J mg/kg LS2SB0060301 TB6-2RI 7/7 - 3,120 499 NA NA No NUT
15723-28-1 Chromium 3.9 13.4 mg/kg LS2SB0040401 TB4-2RI 7/7 - 13.4 21.5 42 N NA No BSL

7440-48-4 Cobalt 2.2 J 4.1 mg/kg 110890-13MW11(2-4), 
LS2SB0040401

13MW11, 
TB4-2RI 7/7 - 4.1 8 3.3 N NA No EPA1

7440-50-8 Copper 6.6 J 17.8 J mg/kg 110890-13MW11(2-4) 13MW11 7/7 - 17.8 25.6 11,000 MCL NA No BSL, EPA1
7439-89-6 Iron 4,310 9,560 mg/kg 110890-13MW11(2-4) 13MW11 7/7 - 9,560 17,200 NA NA No EPA1
7439-92-1 Lead 2 J 404 mg/kg 13TB11-0406 13TB11 10/10 - 404 17.5 NA NA No BSL
7439-95-4 Magnesium 1,150 J 2,570 J mg/kg LS2SB0040401 TB4-2RI 7/7 - 2,570 3,650 NA NA No NUT
7439-96-5 Manganese 94.5 208 J mg/kg 111290-13MW17(8-10) 13MW17 7/7 - 208 188 2,200 N NA No BSL
7439-97-6 Mercury 0.11 J 0.11 J mg/kg 110890-13MW11(2-4) 13MW11 1/7 0.001 - 0.1 0.11 0.05 2.1 MCL NA No BSL
7440-02-0 Nickel 3.8 10.1 mg/kg LS2SB0040401 TB4-2RI 7/7 - 10.1 ND 280 N NA No BSL
7440-09-7 Potassium 1,120 J 2,570 mg/kg 111390-13MW6(14-16) 13MW6 7/7 - 2,570 2,580 NA NA No NUT
7440-23-5 Sodium 114 J 250 J mg/kg 110890-13MW10(6-8) 13MW10 6/7 64.2 - 64.2 250 ND NA NA No NUT
7440-62-2 Vanadium 6 17.1 mg/kg LS2SB0040401 TB4-2RI 7/7 - 17.1 35.1 5,100 N NA No BSL
7440-66-6 Zinc 14 J 54.3 mg/kg 110890-13MW11(2-4) 13MW11 7/7 - 54.3 31.3 14,000 N NA No BSL
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Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

COPC 
Flag
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Pollutant Mobility 
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EPA SSL 
Soil to 

Groundwater(5)

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 16.3 J 8,210 mg/kg FPTB22L-07 GS-22L 15/22 10.2 - 80 8,210 NA NA 2,500 Yes ASL

SPLP Inorganics
7439-92-1 Lead 1.5 J 1.5 J µg/L LS2SB0060301 TB6-2RI 1/2 1.3 - 1.3 1.5 NA NA 150 No BSL

TCLP Inorganics
7440-39-3 Barium 44 303 µg/L 13TB8-0103 13TB8 7/7 - 303 NA NA 10,000 No BSL
7440-43-9 Cadmium 2.4 2.6 J µg/L 13TB9-0103 13TB9 2/7 2 - 5 2.6 NA NA 50 No BSL
15723-28-1 Chromium 3.2 J 14 J µg/L 110890-13MW11(2-4) 13MW11 3/7 3 - 50 14 NA NA 500 No BSL
7439-92-1 Lead 104 8,600 µg/L 110890-13MW11(2-4) 13MW11 5/7 300 - 300 8,600 NA NA 150 Yes ASL
7440-22-4 Silver 8 J 8 J µg/L 111290-13MW17(8-10) 13MW17 1/6 2 - 7 8 NA NA 360 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
110890-13MW10(6-8) LS2SB0010201   BSL = Below COPC Screening Level
110890-13MW11(2-4) LS2SB0020101   NUT = Essential nutrient
111290-13MW17(8-10) LS2SB0020201   NTX = No toxicity criteria
111390-13MW6(14-16) LS2SB0030101   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
13TB11-0406 LS2SB0030201
13TB8-0103 LS2SB0040101
13TB9-0103 LS2SB0040401
FPTB14L-04 LS2SB0050101
FPTB15L-09 LS2SB0050301
FPTB16L-11 LS2SB0060101
FPTB17L-11 LS2SB0060301
FPTB18L-05 LS2SB0060301-D
FPTB22L-07 LS2SB0070101
FPTB24L-07 LS2SB0070201
LS2SB0010101



TABLE 1-19

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 2 GROUNDWATER - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 4

Zone 2 Volatile Organics
71-55-6 1,1,1-Trichloroethane 3 J 3 J µg/L 13GW6 13MW6 1/15 5 - 10 3 NA 910 N 200 CTDEP RSR No BSL

200 FED-MCL
200 CTDEP-MCL

75-15-0 Carbon Disulfide 2 J 2 J µg/L 012191-NESOMW6S NESO6 1/15 5 - 10 2 NA 100 N NA NA No BSL
NA NA
NA NA

67-66-3 Chloroform 1 J 1 J µg/L 13GW10 13MW10 1/15 5 - 10 1 NA 0.19 C 6 CTDEP RSR Yes ASL
80 FED-MCL
80 CTDEP-MCL

127-18-4 Tetrachloroethene 2 J 2 J µg/L 13GW6 13MW6 1/15 5 - 10 2 NA 0.11 C 5 CTDEP RSR Yes ASL
5 FED-MCL
5 CTDEP-MCL

Semivolatile Organics
65-85-0 Benzoic Acid 1 J 1 J µg/L NES06 NESO6 1/10 50 - 50 1 NA 15,000 N 50,000 CTDEP RSR No BSL

NA NA
NA NA

117-81-7 Bis(2-ethylhexyl)phthalate 0.8 J 0.8 J µg/L 13GW10-2 13MW10 1/15 10 - 12 0.8 NA 4.8 C 2 CTDEP RSR No BSL
6 FED-MCL
6 CTDEP-MCL

85-68-7 Butyl Benzyl Phthalate 1 J 1 J µg/L LS2GW13MW1001 13MW10 1/15 10 - 12 1 NA 35 C 1,000 CTDEP RSR No BSL
NA NA
NA NA

84-74-2 di-n-Butyl Phthalate 0.9 J 0.9 J µg/L LS2GW13MW1001 13MW10 1/15 10 - 12 0.9 NA 370 N 700 CTDEP RSR No BSL
NA NA
NA NA

117-84-0 di-n-Octyl Phthalate 3 J 3 J µg/L LS2GW13MW1101 13MW11 1/15 10 - 12 3 NA NA 100 CTDEP RSR No BSL
NA NA
NA NA

Inorganics, Unfiltered
7429-90-5 Aluminum 17.3 23.8 µg/L 13GW6-2 13MW6 2/20 10 - 501 23.8 3,560 3,700 N NA NA No BSL, EPA1

50 FED-SMCL
NA NA

7440-36-0 Antimony 4.1 J 4.1 J µg/L LS2GW13MW1101 13MW11 1/20 2.5 - 25 4.1 2.9 1.5 N 6 CTDEP RSR Yes ASL
6 FED-MCL
6 CTDEP-MCL

7440-38-2 Arsenic 1.3 J 4.7 µg/L 13GW11-2 13MW11 3/20 2 - 10 4.7 1.92 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 18.4 46.5 µg/L LS2GWNESO601 NESO6 11/20 5.6 - 26 46.5 227 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-42-8 Boron 60.8 630 µg/L 13GW10-2 13MW10 8/10 50 - 72.9 630 NA 730 N NA NA No BSL
NA NA
NA NA

7440-43-9 Cadmium 3.3 J 3.3 J µg/L 13GW10 13MW10 1/20 0.22 - 3.1 3.3 ND 1.8 N 5 CTDEP RSR Yes ASL
5 FED-MCL
5 CTDEP-MCL

7440-70-2 Calcium 14,600 113,000 µg/L 13GW10-2 13MW10 20/20 - 113,000 188,000 NA NA NA No NUT
NA NA
NA NA

15723-28-1 Chromium 0.77 J 1.2 J µg/L 13GW11-2 13MW11 3/20 1 - 5 1.2 49.9 11 N(7) 100 CTDEP RSR No BSL
100 FED-MCL
100 CTDEP-MCL

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
Value(5)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)
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COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
Value(5)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Inorganics, Unfiltered (Continued)
7440-48-4 Cobalt 2.1 2.1 µg/L LS2GW13MW1001 13MW10 1/20 0.8 - 5 2.1 48.6 1.1 N 10 CTDEP RSR No EPA1

NA NA
NA NA

7440-50-8 Copper 3.2 J 34.7 µg/L 13GW11 13MW11 6/20 1.8 - 5 34.7 107 150 N 1,300 CTDEP RSR No BSL, EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 29.2 J 9,930 µg/L LS2GW13MW1001 13MW10 11/20 4 - 145 9,930 28,200 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 1.3 J 27.7 µg/L LS2GW13MW1001 13MW10 12/19 1 - 10 27.7 6.63 NA 15 CTDEP RSR Yes ASL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 4,540 215,000 µg/L 13GW10-2 13MW10 20/20 - 215,000 191,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 0.95 J 356 µg/L 13GW11-2 13MW11 11/20 1 - 7.3 356 11,700 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7440-02-0 Nickel 5.2 J 23.9 J µg/L 012191-NESOMW6S NESO6 7/20 0.75 - 12 23.9 32.2 73 N 100 CTDEP RSR No BSL
NA NA
100 CTDEP-MCL

7440-09-7 Potassium 3,970 68,800 µg/L 13GW10-2 13MW10 20/20 - 68,800 70,800 NA NA NA No NUT
NA NA
NA NA

7782-49-2 Selenium 1.2 11 J µg/L LS2GW13MW1701 13MW17 3/19 1 - 3 11 3.19 18 N 50 CTDEP RSR No BSL
50 FED-MCL
50 CTDEP-MCL

7440-23-5 Sodium 15,500 J 1,850,000 µg/L 13GW10-2 13MW10 20/20 - 1,850,000 1,900,000 NA NA NA No NUT
NA NA
NA NA

7440-62-2 Vanadium 3.1 3.1 µg/L LS2GW13MW1001 13MW10 1/20 0.55 - 20 3.1 10.2 18 N 50 CTDEP RSR No BSL
NA NA
NA NA

7440-66-6 Zinc 5 J 58.2 µg/L LS2GW13MW1001 13MW10 11/20 2.9 - 15.8 58.2 131 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA

Inorganics, Filtered
7429-90-5 Aluminum 33.9 33.9 µg/L 13GW11-2 13MW11 1/15 10 - 39.3 33.9 64.4 3,700 N NA NA No BSL, EPA1

50 FED-SMCL
NA NA

7440-36-0 Antimony 2.6 J 15.1 µg/L 13GW11 13MW11 6/15 2.5 - 15 15.1 2.01 1.5 N 6 CTDEP RSR Yes ASL
6 FED-MCL
6 CTDEP-MCL

7440-38-2 Arsenic 3.1 J 10 µg/L 13GW10-2 13MW10 3/15 2 - 2.5 10 2.55 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 6.3 J 259 µg/L LS2GW13MW1701 13MW17 10/15 5 - 23.6 259 124 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-42-8 Boron 57 627 µg/L 13GW10-2 13MW10 8/10 50 - 78.4 627 NA 730 N NA NA No BSL
NA NA
NA NA
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COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
Value(5)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Inorganics, Filtered (Continued)
7440-70-2 Calcium 14,900 113,000 µg/L 13GW10-2 13MW10 15/15 - 113,000 152,000 NA NA NA No NUT

NA NA
NA NA

15723-28-1 Chromium 1 J 3.5 µg/L 13GW11-2 13MW11 3/15 0.86 - 4 3.5 16 11 N(7) 100 CTDEP RSR No BSL
100 FED-MCL
100 CTDEP-MCL

7440-48-4 Cobalt 1 J 1 J µg/L LS2GW13MW1001 13MW10 1/15 0.8 - 5 1 43.3 1.1 N 10 CTDEP RSR No BSL, EPA1
NA NA
NA NA

7440-50-8 Copper 2.2 J 5.3 µg/L NES06 NESO6 5/15 0.74 - 5 5.3 39.4 150 N 1,300 CTDEP RSR No BSL, EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 900 5,070 µg/L 13GW11-2 13MW11 3/15 8.1 - 37.8 5,070 25,300 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 1.6 J 6.1 µg/L LS2GW13MW1001 13MW10 2/12 1 - 20 6.1 2.52 NA 15 CTDEP RSR No BSL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 4,960 212,000 µg/L 13GW10-2 13MW10 15/15 - 212,000 150,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 1.1 J 387 µg/L 13GW11-2 13MW11 9/15 0.9 - 4.9 387 9,400 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7440-02-0 Nickel 0.77 J 0.97 J µg/L LS2GW13MW1001 13MW10 2/15 0.75 - 11 0.97 15.3 73 N 100 CTDEP RSR No BSL
NA NA
100 CTDEP-MCL

7440-09-7 Potassium 5,910 J 68,100 µg/L 13GW10-2 13MW10 15/15 - 68,100 60,000 NA NA NA No NUT
NA NA
NA NA

7782-49-2 Selenium 2.2 J 2.7 J µg/L 13MW17-2 13MW17 2/14 1.9 - 3 2.7 ND 18 N 50 CTDEP RSR No BSL
50 FED-MCL
50 CTDEP-MCL

7440-22-4 Silver 1.3 J 1.3 J µg/L LS2GW13MW1001 13MW10 1/15 1.1 - 3 1.3 ND 18 N 36 CTDEP RSR No BSL
100 FED-SMCL
50 CTDEP-MCL

7440-23-5 Sodium 55,300 1,880,000 µg/L 13GW10-2 13MW10 15/15 - 1,880,000 1,580,000 NA NA NA No NUT
NA NA
NA NA

7440-62-2 Vanadium 0.63 J 0.63 J µg/L LS2GW13MW1001 13MW10 1/15 0.55 - 5 0.63 9.9 18 N 50 CTDEP RSR No BSL
NA NA
NA NA

7440-66-6 Zinc 4.5 132 µg/L LS2GW13MW1701 13MW17 5/15 3.2 - 15 132 109 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA

Miscellaneous Parameters
NA Nitrate 1.1 J 4 mg/L LS2GW13MW601 13MW6 5/5 - 4 NA 5.8 N NA NA No BSL

10 FED-MCL
10 CTDEP-MCL
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COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
Value(5)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 600 600 µg/L 13GW11 13MW11 2/20 500 - 3000 600 NA NA 500 CTDEP RSR Yes ASL

13GW6 13MW6 NA NA
NA NA

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond N = Noncarcinogen
      to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). NA = Not Applicable/Not Available
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. FED-MCL = Federal Maximum Contaminant Level (USEPA, 2006)
7 - Value is for hexavalent chromium. FED-SMCL = Federal Maximum Contaminant Level (USEPA, 2006)

CTDEP-RSR = Connecticut DEP Remediation Standard Regulations, 2007.
CTDEP-MCL = Connecticut DEP Maximum Contaminant Level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC. Rationale Codes:

For selection as a COPC:
Associated Samples   ASL = Above Screening Level/ARAR/TBC
011891-13MW10S 13GW17-D
011891-13MW10S-D 13MW17-2 For elimination as a COPC:
13GW10 13MW17-2-D   BSL = Below COPC Screening Level
13GW10-2 LS2GW13MW1701   NUT = Essential nutrient
LS2GW13MW1001 011891-13MW6S   NTX = No toxicity criteria
LS2GW13MW10 13GW6   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
012191-13MW11S 13GW6-2
13GW11 LS2GW13MW601
13GW11-2 012191-NESOMW6S
LS2GW13MW1101 NES06
011591-13MW17S NES06-2
13GW17 LS2GWNESO601
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Zone 2 Volatile Organics
71-55-6 1,1,1-Trichloroethane 3 J 3 J µg/L 13GW6 13MW6 1/15 5 - 10 3 NA 62,000 6,500 3,100 N No BSL
75-15-0 Carbon Disulfide 2 J 2 J µg/L 012191-NESOMW6S NESO6 1/15 5 - 10 2 NA NA NA 560 N No BSL
67-66-3 Chloroform 1 J 1 J µg/L 13GW10 13MW10 1/15 5 - 10 1 NA 14,100 26 0.71 C(9) Yes ASL
127-18-4 Tetrachloroethene 2 J 2 J µg/L 13GW6 13MW6 1/15 5 - 10 2 NA 88 340 0.55 C(9) Yes ASL

Semivolatile Organics
65-85-0 Benzoic Acid 1 J 1 J µg/L NES06 NESO6 1/10 50 - 50 1 NA NA NA NA No NTX
117-81-7 Bis(2-ethylhexyl)phthalate 0.8 J 0.8 J µg/L 13GW10-2 13MW10 1/15 10 - 12 0.8 NA 59 NA NA No BSL
85-68-7 Butyl Benzyl Phthalate 1 J 1 J µg/L LS2GW13MW1001 13MW10 1/15 10 - 12 1 NA 120,000 NA NA No BSL
84-74-2 di-n-Butyl Phthalate 0.9 J 0.9 J µg/L LS2GW13MW1001 13MW10 1/15 10 - 12 0.9 NA 120,000 NA NA No BSL
117-84-0 di-n-Octyl Phthalate 3 J 3 J µg/L LS2GW13MW1101 13MW11 1/15 10 - 12 3 NA NA NA NA No NTX

Inorganics
7429-90-5 Aluminum 17.3 23.8 µg/L 13GW6-2 13MW6 2/20 10 - 501 23.8 3,560 NA NA NA No NTX
7440-36-0 Antimony 4.1 J 4.1 J µg/L LS2GW13MW1101 13MW11 1/20 2.5 - 25 4.1 2.9 86,000 NA NA No BSL
7440-38-2 Arsenic 1.3 J 4.7 µg/L 13GW11-2 13MW11 3/20 2 - 10 4.7 1.92 4 NA NA Yes ASL
7440-39-3 Barium 18.4 46.5 µg/L LS2GWNESO601 NESO6 11/20 5.6 - 26 46.5 227 NA NA NA No NTX
7440-42-8 Boron 60.8 630 µg/L 13GW10-2 13MW10 8/10 50 - 72.9 630 NA NA NA NA No NTX
7440-43-9 Cadmium 3.3 J 3.3 J µg/L 13GW10 13MW10 1/20 0.22 - 3.1 3.3 ND 6 NA NA No BSL
7440-70-2 Calcium 14,600 113,000 µg/L 13GW10-2 13MW10 20/20 - 113,000 188,000 NA NA NA No NUT
15723-28-1 Chromium 0.77 J 1.2 J µg/L 13GW11-2 13MW11 3/20 1 - 5 1.2 49.9 110 NA NA No BSL
7440-48-4 Cobalt 2.1 2.1 µg/L LS2GW13MW1001 13MW10 1/20 0.8 - 5 2.1 48.6 NA NA NA No NTX
7440-50-8 Copper 3.2 J 34.7 µg/L 13GW11 13MW11 6/20 1.8 - 5 34.7 107 48 NA NA No BSL
7439-89-6 Iron 29.2 J 9,930 µg/L LS2GW13MW1001 13MW10 11/20 4 - 145 9,930 28,200 NA NA NA No NTX
7439-92-1 Lead 1.3 J 27.7 µg/L LS2GW13MW1001 13MW10 12/19 1 - 10 27.7 6.63 13 NA NA Yes ASL
7439-95-4 Magnesium 4,540 215,000 µg/L 13GW10-2 13MW10 20/20 - 215,000 191,000 NA NA NA No NUT
7439-96-5 Manganese 0.95 J 356 µg/L 13GW11-2 13MW11 11/20 1 - 7.3 356 11,700 NA NA NA No NTX
7440-02-0 Nickel 5.2 J 23.9 J µg/L 012191-NESOMW6S NESO6 7/20 0.75 - 12 23.9 32.2 880 NA NA No BSL
7440-09-7 Potassium 3,970 68,800 µg/L 13GW10-2 13MW10 20/20 - 68,800 70,800 NA NA NA No NUT
7782-49-2 Selenium 1.2 11 J µg/L LS2GW13MW1701 13MW17 3/19 1 - 3 11 3.19 50 NA NA No BSL
7440-23-5 Sodium 15,500 J 1,850,000 µg/L 13GW10-2 13MW10 20/20 - 1,850,000 1,900,000 NA NA NA No NUT
7440-62-2 Vanadium 3.1 3.1 µg/L LS2GW13MW1001 13MW10 1/20 0.55 - 20 3.1 10.2 NA NA NA No NTX
7440-66-6 Zinc 5 J 58.2 µg/L LS2GW13MW1001 13MW10 11/20 2.9 - 15.8 58.2 131 123 NA NA No BSL

Petroleum Hydrocarbons

NA Total Petroleum Hydrocarbons 600 600 µg/L 13GW11,
13GW6

13MW11, 
13MW6 2/20 500 - 3000 600 NA 2,500 NA NA No BSL

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

CTDEP RSR 
Surface Water 

Protection 
Criterion(5)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)

CTDEP  
Groundwater 
Volatilization 

Criterion(6)

EPA  Groundwater 
Volatilization 

Criterion(7)
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - CTDEP Remediation Standard Regulations, Residential, 2007. N = Noncarcinogen
6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, March 2003. NA = Not Applicable/Not Available
7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052. sat = soil saturation concentration
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
9 - Region I target level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.

Rationale Codes:
Associated Samples For selection as a COPC:
011891-13MW10S 13GW17-D   ASL = Above Screening Level and site background.
011891-13MW10S-D 13MW17-2
13GW10 13MW17-2-D For elimination as a COPC:
13GW10-2 LS2GW13MW1701   BKG = Less than Background Concentration
LS2GW13MW1001 011891-13MW6S   BSL = Below COPC Screening Level
LS2GW13MW10 13GW6   NUT = Essential nutrient
012191-13MW11S 13GW6-2   NTX = No toxicity criteria
13GW11 LS2GW13MW601
13GW11-2 012191-NESOMW6S
LS2GW13MW1101 NES06
011591-13MW17S NES06-2
13GW17 LS2GWNESO601
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ZONE 2 CHEMICALS RETAINED AS COPCs

NSB-NLON, GROTON, CONNECTICUT

Surface Soil Subsurface Soil Groundwater
Chemical Volatilization Migration to

to Indoor Air Surface Water
Volatile Organic Compounds
Chloroform X X
Tetrachloroethene X X
Semivolatile Organic Compounds
Benzo(a)anthracene X
Benzo(a)pyrene X
Benzo(b)fluoranthene X
Dibenzo(a,h)anthracene X
Indeno(1,2,3-cd)pyrene X
Inorganics
Antimony X
Arsenic X X X
Cadmium X
Lead X X X X
Manganese X X
Zinc
Petroleum Hydrocarbons
Total Petroleum Hydrocarbons X X X

X - Indicates chemical was retained as a COPC.

LOWER SUBASE FEASIBILITY STUDY

Soil to Air Soil to 
Groundwater

Direct 
Contact

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact



TABLE 1-22

SUMMARY OF ZONE 2 CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 2E-07 - - - - - - 0.01 - -
Dermal Contact 4E-08 - - - - - - 0.001 - -
Inhalation 1E-08 - - - - - - 0.3 - -
Total 2E-07 - - - - - - 0.3 - -

Groundwater Dermal Contact 1E-08 - - - - - - 0.006 - -
Inhalation 2E-10 - - - - - - 0.0006 - -
Total 1E-08 - - - - - - 0.007 - -
Total All Media 2E-07 0.3

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 2E-06 - - - - - - 0.009 - -
Dermal Contact 1E-06 - - - - - - 0.001 - -
Total 4E-06 - - - - - - 0.01 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 3E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.1 - -

Dermal Contact 8E-06 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.007 - -

Total 3E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.1 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 5E-06 - - - - Benzo(a)pyrene 0.01 - -
Dermal Contact 2E-06 - - - - - - 0.001 - -

Total 7E-06 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.01 - -

Lifelong Residents   
(Child and Adult) Surface/Subsurface Soil Incidental Ingestion 3E-05 - - - -

 Benzo(a)anthracene, 
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

NA - -

Dermal Contact 1E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene NA - -

Total 4E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene,  

Dibenzo(a,h)anthracene, 
Arsenic

NA - -

NA - Not applicable/not available

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-23

SUMMARY OF ZONE 2 CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 5E-08 - - - - - - 0.005 - -
Dermal Contact 9E-09 - - - - - - 0.0002 - -
Inhalation 7E-09 - - - - - - 0.2 - -
Total 7E-08 - - - - - - 0.2 - -

Groundwater Dermal Contact 4E-09 - - - - - - 0.0006 - -
Inhalation 2E-08 - - - - - - 0.2 - -
Total 2E-08 - - - - - - 0.2 - -
Total All Media 9E-08 0.4

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 4E-07 - - - - - - 0.004 - -
Dermal Contact 4E-08 - - - - - - 0.0001 - -
Total 4E-07 - - - - - - 0.004 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 8E-07 - - - - - - 0.04 - -
Dermal Contact 8E-08 - - - - - - 0.001 - -
Total 9E-07 - - - - - - 0.04 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 3E-07 - - - - - - 0.004 - -
Dermal Contact 3E-08 - - - - - - 0.0001 - -
Total 3E-07 - - - - - - 0.004 - -

Lifelong Residents Surface/Subsurface Soil Incidental Ingestion 1E-06 - - - - - - NA - -
(Child and Adult) Dermal Contact 1E-07 - - - - - - NA - -

Total 1E-06 - - - - NA - -

NA = Not applicable/not available

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-24

COMPARISON OF ZONE 2 CANCER RISKS AND HAZARD INDICES

NSB-NLON, GROTON, CONNECTICUT

Cancer Risk Hazard Index
Old Value(1) New Value Old Value(1) New Value

Full-Time Employee 7E-06 NS 0.008 NS
Surface/Subsurface Soil

Construction Workers 4E-07 2E-07 0.02 0.3
Full-Time Employee NC 4E-06 NC 0.01
Child Resident NR 3E-05 NR 0.1
Adult Resident NR 7E-06 NR 0.01
Lifelong Resident 1E-05 4E-05 0.02 NA

Groundwater
Construction Workers 5E-07 1E-08 0.08 0.007

Notes:
NS = No samples were collected in the 0 to 2 feet bgs interval.  The 1999 HHRA evaluated
        full-time employees being exposed to soil collected from 0 to 4 feet bgs.
NA - Not applicable for this receptor.
NC - Not calculated, cancer risks and hazard indices were only calculated for the
        full-time employee exposed to surface soil in the 1999 HHRA.
NR - Not reported, only results for the lifelong resident were presented in the 1999 HHRA.
1 - Old values are from the 1999 HHRA.

Receptor

LOWER SUBASE FEASIBILITY STUDY

Surface Soil



TABLE 1-25

ZONE 2 CTDEP CHEMICALS OF CONCERN
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1)

SOIL GROUNDWATER
Industrial Protective of Groundwater

Grass Areas Paved Areas Surface Soil Subsurface Soil
Total Petroleum Hydrocarbons None None No surface soil samples were Lead None Arsenic

collected at Zone 2. Total Petroleum Hydrocarbons Lead

1 - Any chemical detected at a concentration exceeding a residential or industrial CTDEP RSR direct contact screening level or pollutant mobility criteria for soil or a volatilization or protection of surface water
     RSR for groundwater.

Residential Vapor Intrusion Surface Water



TABLE 1-26

ZONE 2 CTDEP PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBLITY STUDY
NSB-NLON, GROTON, CONNECTICUT

CTDEP RSR(1)

Soil Surface
Direct Exposure Pollutant Water

Chemical Criteria Mobility Protection
Residential Industrial Criteria Criteria

(mg/kg) (mg/kg) (mg/kg) (ug/L)
Lead NC NC 0.15(2) 13
Total Petroleum Hydrocarbons 500 NC 2,500 NC

Notes:
1 - CTDEP Remediation Standard Regulations, 2007.
2 - Criteria for Toxicity Characteristic Leaching Procedure (TCLP) or
     Synthetic Precipitation Leaching Procedure (SPLP) results (mg/L).
NC - Not a chemical of concern for this media.

Definitions:
RSR - Remedial Standard Regulations



TABLE 1-27

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 3 SURFACE SOIL - DIRECT CONTACT EXPOSURES

NSB-NLON, GROTON, CONNECTICUT

Zone 3 Volatile Organics
67-64-1 Acetone 130 130 µg/kg SB14-2.0 SB14 1/1 - 130 NA 6,100,000 N 500,000 NA No BSL
67-66-3 Chloroform 1 J 1 J µg/kg SB14-2.0 SB14 1/1 - 1 NA 300 C 100,000 280 C No BSL
75-09-2 Methylene Chloride 4 J 4 J µg/kg SB14-2.0 SB14 1/1 - 4 NA 11,000 C 82,000 13,000 C No BSL

Semivolatile Organics
117-81-7 Bis(2-ethylhexyl)phthalate 160 J 160 J µg/kg SB14-2.0 SB14 1/1 - 160 NA 35,000 C 44,000 NA No BSL

Inorganics
7429-90-5 Aluminum 8,790 8,790 mg/kg SB14-2.0 SB14 1/1 - 8,790 17,600 7,700 N NA 709,000 N No EPA1
7440-38-2 Arsenic 2.2 2.2 mg/kg SB14-2.0 SB14 1/1 - 2.2 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 43.8 43.8 mg/kg SB14-2.0 SB14 1/1 - 43.8 39 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.38 0.38 mg/kg SB14-2.0 SB14 1/1 - 0.38 0.72 16 N 2 1,380 C No BSL
7440-43-9 Cadmium 0.46 0.46 mg/kg SB14-2.0 SB14 1/1 - 0.46 ND 7 N 34 1,840 C No BSL
7440-70-2 Calcium 2,500 2,500 mg/kg SB14-2.0 SB14 1/1 - 2,500 314 NA NA NA No NUT
15723-28-1 Chromium 16.9 16.9 mg/kg SB14-2.0 SB14 1/1 - 16.9 19.3 23 N(9)(10) 100 (9) 276 C No BSL
7440-48-4 Cobalt 5 5 mg/kg SB14-2.0 SB14 1/1 - 5 7 2.3 N 70 1,180 C No EPA1
7440-50-8 Copper 12 12 mg/kg SB14-2.0 SB14 1/1 - 12 17.9 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 9,440 9,440 mg/kg SB14-2.0 SB14 1/1 - 9,440 16,800 5,500 N NA NA No EPA1
7439-92-1 Lead 2.8 4,390 mg/kg 2-EXWW-ALBACORE-06 (94) 2-EXWW-ALBACORE-06 31/31 - 4,390 17.5 400 400 NA Yes ASL
7439-95-4 Magnesium 3,260 3,260 mg/kg SB14-2.0 SB14 1/1 - 3,260 2,460 NA NA NA No NUT
7439-96-5 Manganese 155 155 mg/kg SB14-2.0 SB14 1/1 - 155 172 180 N NA 7,090 N No BSL
7440-02-0 Nickel 13.4 13.4 mg/kg SB14-2.0 SB14 1/1 - 13.4 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 2,130 2,130 mg/kg SB14-2.0 SB14 1/1 - 2,130 669 NA NA NA No NUT
7440-23-5 Sodium 474 474 mg/kg SB14-2.0 SB14 1/1 - 474 ND NA NA NA No NUT
7440-62-2 Vanadium 18.9 18.9 mg/kg SB14-2.0 SB14 1/1 - 18.9 33.3 39 N 470 NA No BSL
7440-66-6 Zinc 20.4 20.4 mg/kg SB14-2.0 SB14 1/1 - 20.4 25.6 2,300 N 20,000 NA No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond to N = Noncarcinogen
      a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Values are for hexavalent chromium. For selection as a COPC:
10 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic value is presented.   ASL = Above Screening Level and site background.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For elimination as a COPC:
chemical was retained as a COPC.   BSL = Below COPC Screening Level

  NUT = Essential nutrient
Associated Samples   NTX = No toxicity criteria
SB22-2.0 EXSW-BULLHEAD-08 (94) SB12-2.0 2-EXNW09-06 (94)   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
SB23-2.0 EXSW01-07 (94) SB13-2.0 2-EXNW78-09 (94)
SB25-2.0 EXSW03-07 (94) SB13-2.0-D 2-EXSW78-09 (94)
SB26-2.0 EXWW01-07 (94) SB14-2.0 2-EXWW-ALBACORE-06 (94)
SB27-2.0 SB06-2.0 SB15-2.0 4-EXEW03-07 (94)
SB30-2.0 SB07-2.0 SB19-2.0 EXBE-BULLHEAD-07 (94)
SB32-2.0 SB09-2.0 SB20-2.0 EXEW-BULLHEAD-08 (94)
SB33-2.0 SB10-2.0 SB21-2.0 EXNW03-07 (94)

Rationale for 
Contaminant 
Deletion or 
Selection(8)

Connecticut RSR 
Direct Exposure 

Criteria(6)

USEPA SSL 
Soil to Air(7)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

ORNL Screening 
Criteria(5)

COPC 
Flag

LOWER SUBASE FEASIBILITY STUDY
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CAS 
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Concentration(1) Units

Frequency 
of 
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TABLE 1-28

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 3 SURFACE SOIL - MIGRATION PATHWAYS

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Zone 3 Volatile Organics
67-64-1 Acetone 130 130 µg/kg SB14-2.0 SB14 1/1 - 130 NA 130,000 N 140,000 No BSL
67-66-3 Chloroform 1 J 1 J µg/kg SB14-2.0 SB14 1/1 - 1 NA 590 MCL 1,200 No BSL
75-09-2 Methylene Chloride 4 J 4 J µg/kg SB14-2.0 SB14 1/1 - 4 NA 23 MCL 1,000 No BSL

Semivolatile Organics
117-81-7 Bis(2-ethylhexyl)phthalate 160 J 160 J µg/kg SB14-2.0 SB14 1/1 - 160 NA 3,600,000 MCL 11,000 No BSL

Inorganics
7429-90-5 Aluminum 8,790 8,790 mg/kg SB14-2.0 SB14 1/1 - 8,790 17,600 170 NA No EPA1
7440-38-2 Arsenic 2.2 2.2 mg/kg SB14-2.0 SB14 1/1 - 2.2 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 43.8 43.8 mg/kg SB14-2.0 SB14 1/1 - 43.8 39 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.38 0.38 mg/kg SB14-2.0 SB14 1/1 - 0.38 0.72 63 MCL NA No BSL
7440-43-9 Cadmium 0.46 0.46 mg/kg SB14-2.0 SB14 1/1 - 0.46 ND 7.5 MCL NA No BSL
7440-70-2 Calcium 2,500 2,500 mg/kg SB14-2.0 SB14 1/1 - 2,500 314 NA NA No NUT

15723-28-1 Chromium 16.9 16.9 mg/kg SB14-2.0 SB14 1/1 - 16.9 19.3 42 N NA No BSL
7440-48-4 Cobalt 5 5 mg/kg SB14-2.0 SB14 1/1 - 5 7 3.3 N NA No EPA1
7440-50-8 Copper 12 12 mg/kg SB14-2.0 SB14 1/1 - 12 17.9 11,000 MCL NA No BSL, EPA1
7439-89-6 Iron 9,440 9,440 mg/kg SB14-2.0 SB14 1/1 - 9,440 16,800 NA NA No EPA1
7439-92-1 Lead 2.8 4,390 mg/kg 2-EXWW-ALBACORE-06 (94) 2-EXWW-ALBACORE-06 31/31 - 4,390 17.5 NA NA No NTX
7439-95-4 Magnesium 3,260 3,260 mg/kg SB14-2.0 SB14 1/1 - 3,260 2,460 NA NA No NUT
7439-96-5 Manganese 155 155 mg/kg SB14-2.0 SB14 1/1 - 155 172 2,200 N NA No BSL
7440-02-0 Nickel 13.4 13.4 mg/kg SB14-2.0 SB14 1/1 - 13.4 ND 280 N NA No BSL
7440-09-7 Potassium 2,130 2,130 mg/kg SB14-2.0 SB14 1/1 - 2,130 669 NA NA No NUT
7440-23-5 Sodium 474 474 mg/kg SB14-2.0 SB14 1/1 - 474 ND NA NA No NUT
7440-62-2 Vanadium 18.9 18.9 mg/kg SB14-2.0 SB14 1/1 - 18.9 33.3 5,100 N NA No BSL
7440-66-6 Zinc 20.4 20.4 mg/kg SB14-2.0 SB14 1/1 - 20.4 25.6 14,000 N NA No BSL

TCLP Inorganics
7439-92-1 Lead 29.3 2,890 µg/L SB25-2.0 SB25 8/8 - 2,890 NA NA 150 Yes ASL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not applicable/not available
6 - CTDEP Remediation Standard Regulations, 2007. ND = Nondetect
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. sat = Soil saturation concentration

TCLP = Toxicity Characteristic Leaching Procedure
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the chemical was retained as a COPC.

Rationale Codes:
Associated Samples For selection as a COPC:
SB22-2.0 EXSW-BULLHEAD-08 (94) SB12-2.0 2-EXNW09-06 (94)   ASL = Above screening level and site background
SB23-2.0 EXSW01-07 (94) SB13-2.0 2-EXNW78-09 (94)
SB25-2.0 EXSW03-07 (94) SB13-2.0-D 2-EXSW78-09 (94) For elimination as a COPC:
SB26-2.0 EXWW01-07 (94) SB14-2.0 2-EXWW-ALBACORE-06 (94)   BSL = Below COPC screening level
SB27-2.0 SB06-2.0 SB15-2.0 4-EXEW03-07 (94)   NUT = Essential nutrient
SB30-2.0 SB07-2.0 SB19-2.0 EXBE-BULLHEAD-07 (94)   NTX = No toxicity criteria
SB32-2.0 SB09-2.0 SB20-2.0 EXEW-BULLHEAD-08 (94)   EPA1 = EPA Region 1 does not advocate evaluation of this chemical
SB33-2.0 SB10-2.0 SB21-2.0 EXNW03-07 (94)

Exposure Point CAS 
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TABLE 1-29

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 3 SUBSURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Zone 3 Volatile Organics
71-55-6 1,1,1-Trichloroethane 6 J 6 J ug/kg SB22-6.0 SB22 1/2 6 - 6 6 NA 900,000 N 500,000 1,200,000 sat No BSL
67-64-1 Acetone 84 84 ug/kg SB22-6.0 SB22 1/2 13 - 13 84 NA 6,100,000 N 500,000 NA No BSL
75-09-2 Methylene Chloride 3 J 3 J ug/kg SB22-6.0 SB22 1/2 6 - 6 3 NA 11,000 C 82,000 13,000 C No BSL
127-18-4 Tetrachloroethene 1 J 1 J ug/kg SB22-6.0 SB22 1/2 6 - 6 1 NA 570 C 12,000 10,000 C No BSL
108-88-3 Toluene 0.8 J 0.8 J ug/kg SB22-6.0 SB22 1/2 6 - 6 0.8 NA 500,000 N 500,000 650,000 sat No BSL
1330-20-7 Total Xylenes 1 J 1 J ug/kg SB22-6.0 SB22 1/2 6 - 6 1 NA 60,000 N 500,000 70,000 N No BSL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 25 J 300 J ug/kg LS3SB0050201 TB5-3RI 4/11 330 - 430 300 NA 31,000 N 474,000 NA No BSL
83-32-9 Acenaphthene 17 J 200 J ug/kg LS3SB0050201 TB5-3RI 5/11 330 - 430 200 NA 340,000 N 1,000,000 NA No BSL
208-96-8 Acenaphthylene 26 J 340 J ug/kg LS3SB0040101-D TB4-3RI 3/11 330 - 430 340 NA 340,000 N(9) 1,000,000 NA No BSL
120-12-7 Anthracene 23 J 350 ug/kg LS3SB0040201 TB4-3RI 7/11 330 - 430 350 NA 1,700,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 21 J 2,100 ug/kg LS3SB0040201 TB4-3RI 9/11 330 - 430 2,100 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 23 J 1,000 J ug/kg LS3SB0040101-D TB4-3RI 9/11 330 - 380 1,000 NA 15 C 1,000 NA Yes ASL
205-99-2 Benzo(b)fluoranthene 25 J 1,500 ug/kg LS3SB0040201 TB4-3RI 9/11 330 - 380 1,500 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 27 J 850 J ug/kg LS3SB0040101-D TB4-3RI 9/11 330 - 380 850 NA 170,000 N(10) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 81 J 870 ug/kg LS3SB0040201 TB4-3RI 7/11 330 - 430 870 NA 1,500 C 8,400 NA No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 260 J 360 J ug/kg LS3SB0040101-D TB4-3RI 2/11 330 - 430 360 NA 35,000 C 44,000 NA No BSL
86-74-8 Carbazole 22 J 270 J ug/kg LS3SB0040201 TB4-3RI 4/11 330 - 430 270 NA NA C 31,000 NA No BSL

218-01-9 Chrysene 24 J 1,500 J ug/kg LS3SB0040201, 
LS3SB0050201 TB4-3RI, TB5-3RI 10/11 330 - 330 1,500 NA 15,000 C 84,000 NA No BSL

84-74-2 di-n-Butyl Phthalate 20 J 20 J ug/kg SB22-6.0 SB22 1/11 330 - 430 20 NA 610,000 N 1,000,000 NA No BSL
53-70-3 Dibenzo(a,h)anthracene 51 J 400 J ug/kg LS3SB0040101-D TB4-3RI 6/11 330 - 430 400 NA 15 C 1,000 NA Yes ASL
132-64-9 Dibenzofuran 35 J 81 J ug/kg LS3SB0050201 TB5-3RI 3/11 330 - 430 81 NA NA N 270,000 NA No BSL
84-66-2 Diethyl Phthalate 20 J 20 J ug/kg LS3SB0040101-D TB4-3RI 1/11 330 - 430 20 NA 4,900,000 N 1,000,000 NA No BSL
206-44-0 Fluoranthene 33 J 4,200 ug/kg LS3SB0040201 TB4-3RI 10/11 330 - 330 4,200 NA 230,000 N 1,000,000 NA No BSL
86-73-7 Fluorene 25 J 370 ug/kg LS3SB0050201 TB5-3RI 5/11 330 - 430 370 NA 230,000 N 1,000,000 NA No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 23 J 870 J ug/kg LS3SB0040101-D TB4-3RI 9/11 330 - 380 870 NA 150 C 1,000 NA Yes ASL
91-20-3 Naphthalene 18 J 42 J ug/kg LS3SB0050201 TB5-3RI 4/11 330 - 430 42 NA 3,900 N 1,000,000 17,000 N No BSL
85-01-8 Phenanthrene 36 J 1,700 ug/kg LS3SB0040201 TB4-3RI 8/11 330 - 430 1,700 NA 170,000 N(10) 1,000,000 NA No BSL
129-00-0 Pyrene 20 J 4,400 ug/kg LS3SB0040201 TB4-3RI 11/11 - 4,400 NA 170,000 N 1,000,000 NA No BSL

Inorganics
7429-90-5 Aluminum 3,510 8,120 mg/kg 110890-13MW12(8-10) 13MW12 8/8 - 8,120 17,600 7,700 N NA 709,000 N No EPA1
7440-36-0 Antimony 0.64 J 1.1 J mg/kg LS3SB0010201 MW1-3RI 2/8 0.42 - 6.2 1.1 ND 3.1 N 27 NA No BSL
7440-38-2 Arsenic 0.93 J 4.9 mg/kg LS3SB0010301 MW1-3RI 8/8 - 4.9 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 22.5 41.7 mg/kg LS3SB0050201 TB5-3RI 8/8 - 41.7 57.2 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.21 J 0.33 mg/kg 110890-13MW12(8-10) 13MW12 4/8 0.15 - 0.22 0.33 0.72 16 N 2 1,380 C No BSL
7440-43-9 Cadmium 0.83 J 0.83 J mg/kg 110890-13MW12(8-10) 13MW12 1/8 0.04 - 0.67 0.83 ND 7 N 34 1,840 C No BSL
7440-70-2 Calcium 602 J 13,800 mg/kg SB22-6.0 SB22 8/8 - 13,800 499 NA NA NA No NUT
15723-28-1 Chromium 6.1 19.3 mg/kg LS3SB0050201 TB5-3RI 8/8 - 19.3 21.5 23 N(11)(12) 100 (11) 276 C No BSL
7440-48-4 Cobalt 2.4 5.1 mg/kg LS3SB0050201 TB5-3RI 8/8 - 5.1 8 2.3 N 70 1,180 C No EPA1
7440-50-8 Copper 6.4 J 73.6 mg/kg LS3SB0050201 TB5-3RI 7/8 25.4 - 28.4 73.6 25.6 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 5,100 9,230 mg/kg LS3SB0050201 TB5-3RI 8/8 - 9,230 17,200 5,500 N NA NA No EPA1
7439-92-1 Lead 2.6 J 4,173 mg/kg EXSW-ALBACORE-06 (94) EXSW-ALBACORE-06 79/80 4.8 - 19.3 4,173 17.5 400 400 NA Yes ASL
7439-95-4 Magnesium 1,560 2,810 mg/kg LS3SB0020201-D MW2-3RI 8/8 - 2,810 3,650 NA NA NA No NUT
7439-96-5 Manganese 88.1 290 mg/kg LS3SB0010301 MW1-3RI 8/8 - 290 188 180 N NA 7,090 N Yes ASL
7439-97-6 Mercury 0.02 J 0.23 J mg/kg LS3SB0010201 MW1-3RI 3/8 0.005 - 0.12 0.23 0.05 2.3 N 20 NA No BSL
7440-02-0 Nickel 5.2 13.2 mg/kg LS3SB0050201 TB5-3RI 8/8 - 13.2 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 910 J 1,660 mg/kg LS3SB0020201-D MW2-3RI 8/8 - 1,660 2,580 NA NA NA No NUT
7782-49-2 Selenium 0.42 J 0.6 J mg/kg LS3SB0010301 MW1-3RI 2/8 0.22 - 0.63 0.6 ND 39 N 340 NA No BSL
7440-22-4 Silver 0.35 J 1.7 mg/kg SB22-6.0 SB22 2/8 0.19 - 1.8 1.7 ND 39 N 340 NA No BSL
7440-23-5 Sodium 92.7 J 530 mg/kg SB22-6.0 SB22 8/8 - 530 ND NA NA NA No NUT
7440-62-2 Vanadium 9.7 24.8 mg/kg LS3SB0020201-D MW2-3RI 8/8 - 24.8 35.1 39 N 470 NA No BSL
7440-66-6 Zinc 17 74.1 mg/kg LS3SB0010301 MW1-3RI 8/8 - 74.1 31.3 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 18.6 J 3,400 J mg/kg 110890-13MW12(8-10) 13MW12 9/10 11.1 - 11.1 3,400 NA NA 500 NA Yes ASL
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 3 SUBSURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond to N = Noncarcinogen
      a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Acenaphthene is used as a surrogate for acenaphthylene. For selection as a COPC:
10 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level and site background.
11 - Values are for hexavalent chromium.

For elimination as a COPC:
  BSL = Below COPC Screening Level
  NUT = Essential nutrient
  NTX = No toxicity criteria

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
chemical was retained as a COPC.

Associated Samples
SB21-6.0 EXNW04-06 (94) SB07-4.0 110890-13MW12(8-10)
SB22-4.0 EXNW07-05 (94) SB07-6.0 13TB12-0204-X
SB22-6.0 EXNW08-07 (94) SB08-6.0 13TB12-0406
SB23-4.0 EXSW-ALBACORE-06 (94) SB09-4.0 13TB12-0608-X
SB23-6.0 EXSW02-06 (94) SB09-6.0 13TB18-0103
SB24-6.0 EXSW04-06 (94) SB10-4.0 13TB5A-1.5-3.5
SB25-4.0 EXSW07-04 (94) SB10-6.0 13TB5A-1.5-3.5-X
SB25-4.0-D EXSW08-07 (94) SB10-6.0-D 13TB7-0103
SB25-6.0 EXWW-ALBACORE-06 (94) SB12-4.0 2-EXBE-ALBACORE-04 (94)
SB26-4.0 EXWW02-06 (94) SB12-6.0 2-EXBE78-06 (94)
SB26-6.0 EXWW06-07 (94) SB13-4.0 2-EXWW06-06 (94)
SB27-4.0 EXWW07-05 (94) SB13-6.0 2-EXWW09-06 (94)
SB27-6.0 EXWW08-07 (94) SB14-4.0 3-EXSW09-06 (94)
SB29-4.0 FPTB12L-08 SB14-6.0 EXEW07-05 (94)-D
SB29-6.0 FPTB13L-07 SB15-4.0 EXBE-ALBACORE-03 (94)
SB30-4.0 FPTB13L-07-D SB15-6.0 EXBE01-04 (94)
SB30-6.0 LS3SB0010201 SB16-6.0 EXBE02-04 (94)
LS3SB0030101 LS3SB0010301 SB17-6.0 EXBE03-04 (94)
LS3SB0030201 LS3SB0020201 SB19-4.0 EXBE05-04 (94)
LS3SB0040101 LS3SB0020201-D SB19-6.0 EXBE06-07 (94)
LS3SB0040101-D LS3SB0020401 SB20-4.0 EXBE07-03 (94)
LS3SB0040201 SB06-4.0 SB20-4.0-D EXEW02-06 (94)
LS3SB0050101 SB06-4.0-D SB20-6.0 EXEW07-05 (94)
LS3SB0050201 SB06-6.0 SB21-4.0 EXNW02-06 (94)
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Zone 3 Volatile Organics
71-55-6 1,1,1-Trichloroethane 6 J 6 J µg/kg SB22-6.0 SB22 1/2 6 - 6 6 NA 1,900 MCL 40,000 No BSL
67-64-1 Acetone 84 84 µg/kg SB22-6.0 SB22 1/2 13 - 13 84 NA 130,000 N 140,000 No BSL
75-09-2 Methylene Chloride 3 J 3 J µg/kg SB22-6.0 SB22 1/2 6 - 6 3 NA 23 MCL 1,000 No BSL
127-18-4 Tetrachloroethene 1 J 1 J µg/kg SB22-6.0 SB22 1/2 6 - 6 1 NA 58 MCL 1,000 No BSL
108-88-3 Toluene 0.8 J 0.8 J µg/kg SB22-6.0 SB22 1/2 6 - 6 0.8 NA 12,000 MCL 67,000 No BSL
1330-20-7 Total Xylenes 1 J 1 J µg/kg SB22-6.0 SB22 1/2 6 - 6 1 NA 140,000 N 19,500 No BSL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 25 J 300 J µg/kg LS3SB0050201 TB5-3RI 4/11 330 - 430 300 NA NA 9,800 No BSL
83-32-9 Acenaphthene 17 J 200 J µg/kg LS3SB0050201 TB5-3RI 5/11 330 - 430 200 NA 630,000 N 84,000 No BSL
208-96-8 Acenaphthylene 26 J 340 J µg/kg LS3SB0040101-D TB4-3RI 3/11 330 - 430 340 NA NA 84,000 No BSL
120-12-7 Anthracene 23 J 350 µg/kg LS3SB0040201 TB4-3RI 7/11 330 - 430 350 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 21 J 2,100 µg/kg LS3SB0040201 TB4-3RI 9/11 330 - 430 2,100 NA 3,200 MCL 1,000 Yes ASL
50-32-8 Benzo(a)pyrene 23 J 1,000 J µg/kg LS3SB0040101-D TB4-3RI 9/11 330 - 380 1,000 NA 8,200 MCL 1,000 No BSL
205-99-2 Benzo(b)fluoranthene 25 J 1,500 µg/kg LS3SB0040201 TB4-3RI 9/11 330 - 380 1,500 NA 9,800 MCL 1,000 Yes ASL
191-24-2 Benzo(g,h,i)perylene 27 J 850 J µg/kg LS3SB0040101-D TB4-3RI 9/11 330 - 380 850 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 81 J 870 µg/kg LS3SB0040201 TB4-3RI 7/11 330 - 430 870 NA 9,800 MCL 1,000 No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 260 J 360 J µg/kg LS3SB0040101-D TB4-3RI 2/11 330 - 430 360 NA 3,600,000 MCL 11,000 No BSL
86-74-8 Carbazole 22 J 270 J µg/kg LS3SB0040201 TB4-3RI 4/11 330 - 430 270 NA 590 C 1,000 No BSL

218-01-9 Chrysene 24 J 1,500 J µg/kg LS3SB0040201, LS3SB0050201 TB4-3RI,
TB5-3RI 10/11 330 - 330 1,500 NA 3,200 MCL 1,000 Yes ASL

84-74-2 di-n-Butyl Phthalate 20 J 20 J µg/kg SB22-6.0 SB22 1/11 330 - 430 20 NA 5,000,000 N 140,000 No BSL
53-70-3 Dibenzo(a,h)anthracene 51 J 400 J µg/kg LS3SB0040101-D TB4-3RI 6/11 330 - 430 400 NA 30,000 MCL 1,000 No BSL
132-64-9 Dibenzofuran 35 J 81 J µg/kg LS3SB0050201 TB5-3RI 3/11 330 - 430 81 NA 48,000 N 5,600 No BSL
84-66-2 Diethyl Phthalate 20 J 20 J µg/kg LS3SB0040101-D TB4-3RI 1/11 330 - 430 20 NA 450,000 N 1,100,000 No BSL
206-44-0 Fluoranthene 33 J 4,200 µg/kg LS3SB0040201 TB4-3RI 10/11 330 - 330 4,200 NA 6,300,000 N 56,000 No BSL
86-73-7 Fluorene 25 J 370 µg/kg LS3SB0050201 TB5-3RI 5/11 330 - 430 370 NA 810,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 23 J 870 J µg/kg LS3SB0040101-D TB4-3RI 9/11 330 - 380 870 NA 28,000 MCL 1,000 No BSL
91-20-3 Naphthalene 18 J 42 J µg/kg LS3SB0050201 TB5-3RI 4/11 330 - 430 42 NA 61,000 N 56,000 No BSL
85-01-8 Phenanthrene 36 J 1,700 µg/kg LS3SB0040201 TB4-3RI 8/11 330 - 430 1,700 NA NA 40,000 No BSL
129-00-0 Pyrene 20 J 4,400 µg/kg LS3SB0040201 TB4-3RI 11/11 - 4,400 NA 4,600,000 N 40,000 No BSL

Inorganics
7429-90-5 Aluminum 3,510 8,120 mg/kg 110890-13MW12(8-10) 13MW12 8/8 - 8,120 17,600 170 NA No EPA1
7440-36-0 Antimony 0.64 J 1.1 J mg/kg LS3SB0010201 MW1-3RI 2/8 0.42 - 6.2 1.1 ND 5.4 MCL NA No BSL
7440-38-2 Arsenic 0.93 J 4.9 mg/kg LS3SB0010301 MW1-3RI 8/8 - 4.9 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 22.5 41.7 mg/kg LS3SB0050201 TB5-3RI 8/8 - 41.7 57.2 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.21 J 0.33 mg/kg 110890-13MW12(8-10) 13MW12 4/8 0.15 - 0.22 0.33 0.72 63 MCL NA No BSL
7440-43-9 Cadmium 0.83 J 0.83 J mg/kg 110890-13MW12(8-10) 13MW12 1/8 0.04 - 0.67 0.83 ND 7.5 MCL NA No BSL
7440-70-2 Calcium 602 J 13,800 mg/kg SB22-6.0 SB22 8/8 - 13,800 499 NA NA No NUT
15723-28-1 Chromium 6.1 19.3 mg/kg LS3SB0050201 TB5-3RI 8/8 - 19.3 21.5 42 N NA No BSL
7440-48-4 Cobalt 2.4 5.1 mg/kg LS3SB0050201 TB5-3RI 8/8 - 5.1 8 3.3 N NA No EPA1
7440-50-8 Copper 6.4 J 73.6 mg/kg LS3SB0050201 TB5-3RI 7/8 25.4 - 28.4 73.6 25.6 11,000 MCL NA No BSL
7439-89-6 Iron 5,100 9,230 mg/kg LS3SB0050201 TB5-3RI 8/8 - 9,230 17,200 NA NA No NTX
7439-92-1 Lead 2.6 J 4,173 mg/kg EXSW-ALBACORE-06 (94) EXSW-ALBACORE-06 79/80 4.8 - 19.3 4,173 17.5 NA NA No NTX
7439-95-4 Magnesium 1,560 2,810 mg/kg LS3SB0020201-D MW2-3RI 8/8 - 2,810 3,650 NA NA No NUT
7439-96-5 Manganese 88.1 290 mg/kg LS3SB0010301 MW1-3RI 8/8 - 290 188 2,200 N NA No BSL
7439-97-6 Mercury 0.02 J 0.23 J mg/kg LS3SB0010201 MW1-3RI 3/8 0.005 - 0.12 0.23 0.05 2.1 MCL NA No BSL
7440-02-0 Nickel 5.2 13.2 mg/kg LS3SB0050201 TB5-3RI 8/8 - 13.2 ND 280 N NA No BSL
7440-09-7 Potassium 910 J 1,660 mg/kg LS3SB0020201-D MW2-3RI 8/8 - 1,660 2,580 NA NA No NUT
7782-49-2 Selenium 0.42 J 0.6 J mg/kg LS3SB0010301 MW1-3RI 2/8 0.22 - 0.63 0.6 ND 5.2 MCL NA No BSL
7440-22-4 Silver 0.35 J 1.7 mg/kg SB22-6.0 SB22 2/8 0.19 - 1.8 1.7 ND 31 N NA No BSL
7440-23-5 Sodium 92.7 J 530 mg/kg SB22-6.0 SB22 8/8 - 530 ND NA NA No NUT
7440-62-2 Vanadium 9.7 24.8 mg/kg LS3SB0020201-D MW2-3RI 8/8 - 24.8 35.1 5,100 N NA No BSL
7440-66-6 Zinc 17 74.1 mg/kg LS3SB0010301 MW1-3RI 8/8 - 74.1 31.3 14,000 N NA No BSL
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Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 18.6 J 3,400 J mg/kg 110890-13MW12(8-10) 13MW12 9/10 11.1 - 11.1 3,400 NA NA 2,500 Yes ASL

SPLP Inorganics
7439-92-1 Lead 40.2 J 478 J µg/L LS3SB0010201 MW1-3RI 3/3 - 478 NA NA 150 Yes ASL

TCLP Inorganics
7440-39-3 Barium 63.2 264 µg/L 13TB18-0103 13TB18 5/5 - 264 NA NA 10,000 No BSL
15723-28-1 Chromium 4.7 J 71 J µg/L 110890-13MW12(8-10) 13MW12 4/5 6.2 - 6.2 71 NA NA 500 No BSL
7439-92-1 Lead 54.6 J 5,880 µg/L SB17-6.0 SB17 9/14 26 - 100 5,880 NA NA 150 Yes ASL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
SB21-6.0 EXNW04-06 (94) SB07-4.0 110890-13MW12(8-10) LS3SB0040101 2-EXBE-ALBACORE-04 (94)   BSL = Below COPC Screening Level
SB22-4.0 EXNW07-05 (94) SB07-6.0 13TB12-0204-X LS3SB0040101-D EXBE-ALBACORE-03 (94)   NUT = Essential nutrient
SB22-6.0 EXNW08-07 (94) SB08-6.0 13TB12-0406 LS3SB0040201   NTX = No toxicity criteria
SB23-4.0 EXSW-ALBACORE-06 (94) SB09-4.0 13TB12-0608-X LS3SB0050101   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
SB23-6.0 EXSW02-06 (94) SB09-6.0 13TB18-0103 LS3SB0050201
SB24-6.0 EXSW04-06 (94) SB10-4.0 13TB5A-1.5-3.5 LS3SB0020201-D
SB25-4.0 EXSW07-04 (94) SB10-6.0 13TB5A-1.5-3.5-X LS3SB0020401
SB25-4.0-D EXSW08-07 (94) SB10-6.0-D 13TB7-0103 SB06-4.0
SB25-6.0 EXWW-ALBACORE-06 (94) SB12-4.0 2-EXBE78-06 (94) SB06-4.0-D
SB26-4.0 EXWW02-06 (94) SB12-6.0 2-EXWW06-06 (94) SB06-6.0
SB26-6.0 EXWW06-07 (94) SB13-4.0 2-EXWW09-06 (94) SB19-6.0
SB27-4.0 EXWW07-05 (94) SB13-6.0 3-EXSW09-06 (94) SB20-4.0
SB27-6.0 EXWW08-07 (94) SB14-4.0 EXEW07-05 (94)-D SB20-4.0-D
SB29-4.0 FPTB12L-08 SB14-6.0 EXBE01-04 (94) SB20-6.0
SB29-6.0 FPTB13L-07 SB15-4.0 EXBE02-04 (94) SB21-4.0
SB30-4.0 FPTB13L-07-D SB15-6.0 EXBE03-04 (94) EXBE06-07 (94)
SB30-6.0 LS3SB0010201 SB16-6.0 EXBE05-04 (94) EXBE07-03 (94)
LS3SB0030101 LS3SB0010301 SB17-6.0 EXNW02-06 (94) EXEW02-06 (94)
LS3SB0030201 LS3SB0020201 SB19-4.0 EXEW07-05 (94)
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Zone 3 Semivolatile Organics
117-81-7 Bis(2-ethylhexyl)phthalate 0.6 J 1 J µg/L 13GW12-2-D 13MW12 1/7 10 - 26 1 NA 4.8 C 2 CTDEP RSR No BSL

6 FED-MCL
6 CTDEP-MCL

86-73-7 Fluorene 0.9 J 1 J µg/L 13GW12-2 13MW12 2/7 10 - 12 1 NA 150 N 280 CTDEP RSR No BSL
13GW12-2-D NA NA

NA NA
Inorganics, Unfiltered
7429-90-5 Aluminum 14,800 J 75,000 J µg/L GW-02-1 GW-02 2/8 10 - 30 75,000 3,560 3,700 N NA NA No EPA1

50 FED-SMCL
NA NA

7440-38-2 Arsenic 2.1 8.3 J µg/L GW-01-1 GW-01 8/14 2 - 3 8.3 1.92 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 22.4 609 µg/L GW-02-1 GW-02 14/14 - 609 227 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-41-7 Beryllium 1.4 6.9 µg/L GW-02-1 GW-02 2/8 0.11 - 1 6.9 ND 7.3 N 4 CTDEP RSR Yes ASL
4 FED-MCL
4 CTDEP-MCL

7440-43-9 Cadmium 4.8 4.8 µg/L GW-02-1 GW-02 1/14 0.22 - 3 4.8 ND 1.8 N 5 CTDEP RSR Yes ASL
5 FED-MCL
5 CTDEP-MCL

7440-70-2 Calcium 8,760 129,000 µg/L LS3GW00201 MW2-3RI 8/8 - 129,000 188,000 NA NA NA No NUT
NA NA
NA NA

15723-28-1 Chromium 7.4 78 µg/L GW-02-1 GW-02 8/14 0.8 - 5 78 49.9 11 N(12) 100 CTDEP RSR Yes ASL
100 FED-MCL
100 CTDEP-MCL

7440-48-4 Cobalt 9.6 47.6 µg/L GW-02-1 GW-02 2/8 0.8 - 6 47.6 48.6 1.1 N 10 CTDEP RSR No EPA1
NA NA
NA NA

7440-50-8 Copper 35.7 142 µg/L GW-02-1 GW-02 2/8 2 - 5 142 107 150 N 1,300 CTDEP RSR No BSL, EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 3,160 J 62,200 J µg/L GW-02-1 GW-02 6/8 13 - 30.5 62,200 28,200 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 2.2 J 392 J µg/L GW-02-1 GW-02 11/14 1.3 - 4.4 392 6.63 NA 15 CTDEP RSR Yes ASL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 2,600 J 237,000 µg/L LS3GW00201 MW2-3RI 8/8 - 237,000 191,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 43.8 3,890 µg/L GW-02-1 GW-02 8/8 - 3,890 11,700 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7439-97-6 Mercury 0.3 J 8.9 µg/L GW-04-1 GW-04 4/14 0.01 - 0.2 8.9 ND 1.1 N 2 CTDEP RSR Yes ASL
2 FED-MCL
2 CTDEP-MCL

7440-02-0 Nickel 1.3 J 133 µg/L GW-02-1 GW-02 5/8 0.75 - 11 133 32.2 73 N 100 CTDEP RSR Yes ASL
NA NA
100 CTDEP-MCL
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Inorganics, Unfiltered (Continued)
7440-09-7 Potassium 4,020 77,700 µg/L LS3GW00201 MW2-3RI 8/8 - 77,700 70,800 NA NA NA No NUT

NA NA
NA NA

7440-22-4 Silver 1.4 J 4.2 µg/L GW-02-2 GW-02 3/14 1.1 - 7.6 4.2 ND 18 N 36 CTDEP RSR No BSL
100 FED-SMCL
50 CTDEP-MCL

7440-23-5 Sodium 28,200 J 1,930,000 µg/L LS3GW00201 MW2-3RI 8/8 - 1,930,000 1,900,000 NA NA NA No NUT
NA NA
NA NA

7440-62-2 Vanadium 21.8 87.2 µg/L GW-02-1 GW-02 2/8 0.55 - 20 87.2 10.2 18 N 50 CTDEP RSR Yes ASL
NA NA
NA NA

7440-66-6 Zinc 13.2 J 338 J µg/L GW-02-1 GW-02 4/8 3 - 10.8 338 131 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA

Inorganics, Filtered
7440-36-0 Antimony 2.8 J 2.8 J µg/L LS3GW00101 MW1-3RI 1/5 2.5 - 20.2 2.8 2.01 1.5 N 6 CTDEP RSR Yes ASL

6 FED-MCL
6 CTDEP-MCL

7440-38-2 Arsenic 1.2 3.2 µg/L 13GW12-2 13MW12 3/11 2 - 2.5 3.2 2.55 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 18.2 J 446 µg/L LS3GW00201 MW2-3RI 11/11 - 446 124 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-70-2 Calcium 16,800 136,000 µg/L LS3GW00201 MW2-3RI 5/5 - 136,000 152,000 NA NA NA No NUT
NA NA
NA NA

15723-28-1 Chromium 3.6 J 3.6 J µg/L LS3GW00201 MW2-3RI 1/11 0.68 - 6 3.6 16 11 N(12) 100 CTDEP RSR No BSL
100 FED-MCL
100 CTDEP-MCL

7439-89-6 Iron 106 J 5,900 µg/L 13GW12-2-D 13MW12 4/5 13 - 13 5,900 25,300 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 1 10.5 J µg/L LS3GW00201 MW2-3RI 6/11 1 - 3.2 10.5 2.52 NA 15 CTDEP RSR No BSL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 2,690 J 254,000 µg/L LS3GW00201 MW2-3RI 5/5 - 254,000 150,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 48 321 µg/L 13GW12 13MW12 5/5 - 321 9,400 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7440-09-7 Potassium 5,400 83,000 µg/L LS3GW00201 MW2-3RI 5/5 - 83,000 90,000 NA NA NA No NUT
NA NA
NA NA

7782-49-2 Selenium 3.2 J 3.2 J µg/L 13GW12 13MW12 1/11 1 - 3 3.2 ND 18 N 50 CTDEP RSR No BSL
50 FED-MCL
50 CTDEP-MCL

7440-22-4 Silver 1.6 J 1.6 J µg/L LS3GW00201 MW2-3RI 1/11 1.1 - 2 1.6 ND 18 N 36 CTDEP RSR No BSL
100 FED-SMCL
50 CTDEP-MCL
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Inorganics, Unfiltered (Continued)
7440-23-5 Sodium 58,100 2,080,000 µg/L LS3GW00201 MW2-3RI 5/5 - 2,080,000 1,580,000 NA NA NA No NUT

NA NA
NA NA

7440-66-6 Zinc 5.1 J 119 J µg/L LS3GW00201 MW2-3RI 3/5 3 - 9.6 119 109 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA

Miscellaneous Parameters
NA Nitrate 0.47 2.4 mg/L LS3GW00201 MW2-3RI 2/3 0.05 - 0.05 2.4 NA 5.8 NA NA No BSL

10 FED-MCL
10 CTDEP-MCL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to N = Noncarcinogen
      correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). NA = Not Applicable/Not Available
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. FED-MCL = Federal Maximum Contaminant Level (USEPA, 2006)
7- Acenaphthene is used as a surrogate for acenaphthylene. FED-SMCL = Federal Maximum Contaminant Level (USEPA, 2006)
8 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. CTDEP-RSR = Connecticut DEP Remediation Standard Regulations, 2007.

CTDEP-MCL = Connecticut DEP Maximum Contaminant Level.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC. Rationale Codes:

For selection as a COPC:
Associated Samples   ASL = Above Screening Level/ARAR/TBC
012191-13MW12S GW-02-2
13GW12 GW-02-2-D For elimination as a COPC:
13GW12-2 GW-03-1   BSL = Below COPC Screening Level
13GW12-2-D GW-03-2   NUT = Essential nutrient
LS3GW13MW1201 GW-04-1   NTX = No toxicity criteria
GW-01-1 GW-04-2   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
GW-01-1-D LS3GW00101
GW-01-2 LS3GW00201
GW-02-1



TABLE 1-32

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 3 GROUNDWATER - MIGRATION PATHWAYS

NSB-NLON, GROTON, CONNECTICUT

Zone 3 Semivolatile Organics
117-81-7 Bis(2-ethylhexyl)phthalate 0.6 J 1 J µg/L 13GW12-2-D 13MW12 1/7 10 - 26 1 NA 59 NA NA No BSL

86-73-7 Fluorene 0.9 J 1 J µg/L 13GW12-2, 
13GW12-2-D 13MW12 2/7 10 - 12 1 NA 140,000 NA NA No BSL

Inorganics
7429-90-5 Aluminum 14,800 J 75,000 J µg/L GW-02-1 GW-02 2/8 10 - 30 75,000 3,560 NA NA NA No NTX
7440-38-2 Arsenic 2.1 8.3 J µg/L GW-01-1 GW-01 8/14 2 - 3 8.3 1.92 4 NA NA Yes ASL
7440-39-3 Barium 22.4 609 µg/L GW-02-1 GW-02 14/14 - 609 227 NA NA NA No NTX
7440-41-7 Beryllium 1.4 6.9 µg/L GW-02-1 GW-02 2/8 0.11 - 1 6.9 ND 4 NA NA Yes ASL
7440-43-9 Cadmium 4.8 4.8 µg/L GW-02-1 GW-02 1/14 0.22 - 3 4.8 ND 6 NA NA No BSL
7440-70-2 Calcium 8,760 129,000 µg/L LS3GW00201 MW2-3RI 8/8 - 129,000 188,000 NA NA NA No NUT
15723-28-1 Chromium 7.4 78 µg/L GW-02-1 GW-02 8/14 0.8 - 5 78 49.9 110 NA NA No BSL
7440-48-4 Cobalt 9.6 47.6 µg/L GW-02-1 GW-02 2/8 0.8 - 6 47.6 48.6 NA NA NA No NTX
7440-50-8 Copper 35.7 142 µg/L GW-02-1 GW-02 2/8 2 - 5 142 107 48 NA NA Yes ASL
7439-89-6 Iron 3,160 J 62,200 J µg/L GW-02-1 GW-02 6/8 13 - 30.5 62,200 28,200 NA NA NA No NTX
7439-92-1 Lead 2.2 J 392 J µg/L GW-02-1 GW-02 11/14 1.3 - 4.4 392 6.63 13 NA NA Yes ASL
7439-95-4 Magnesium 2,600 J 237,000 µg/L LS3GW00201 MW2-3RI 8/8 - 237,000 191,000 NA NA NA No NUT
7439-96-5 Manganese 43.8 3,890 µg/L GW-02-1 GW-02 8/8 - 3,890 11,700 NA NA NA No NTX
7439-97-6 Mercury 0.3 J 8.9 µg/L GW-04-1 GW-01 4/14 0.01 - 0.2 8.9 ND 0.4 NA NA Yes ASL
7440-02-0 Nickel 1.3 J 133 µg/L GW-02-1 GW-02 5/8 0.75 - 11 133 32.2 880 NA NA No BSL
7440-09-7 Potassium 4,020 77,700 µg/L LS3GW00201 MW2-3RI 8/8 - 77,700 70,800 NA NA NA No NUT
7440-22-4 Silver 1.4 J 4.2 µg/L GW-02-2 GW-02 3/14 1.1 - 7.6 4.2 ND 12 NA NA No BSL
7440-23-5 Sodium 28,200 J 1,930,000 µg/L LS3GW00201 MW2-3RI 8/8 - 1,930,000 1,900,000 NA NA NA No NUT
7440-62-2 Vanadium 21.8 87.2 µg/L GW-02-1 GW-02 2/8 0.55 - 20 87.2 10.2 NA NA NA No NTX
7440-66-6 Zinc 13.2 J 338 J µg/L GW-02-1 GW-02 4/8 3 - 10.8 338 131 123 NA NA Yes ASL

Miscellaneous Parameters
NA Nitrate 0.47 2.4 mg/L LS3GW00201 MW2-3RI 2/3 0.05 - 0.05 2.4 NA NA NA NA No NTX

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - CTDEP Remediation Standard Regulations, Residential, 2007. N = Noncarcinogen
6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, March 2003. NA = Not Applicable/Not Available
7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052. sat = soil saturation concentration
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.

Associated Samples Rationale Codes:
012191-13MW12S GW-02-2 For selection as a COPC:
13GW12 GW-02-2-D   ASL = Above Screening Level and site background.
13GW12-2 GW-03-1
13GW12-2-D GW-03-2 For elimination as a COPC:
LS3GW13MW1201 GW-04-1   BKG = Less than Background Concentration
GW-01-1 GW-04-2   BSL = Below COPC Screening Level
GW-01-1-D LS3GW00101   NUT = Essential nutrient
GW-01-2 LS3GW00201   NTX = No toxicity criteria
GW-02-1

Rationale for 
Contaminant 
Deletion or 
Selection(8)

CTDEP  
Groundwater 
Volatilization 

Criterion(6)

EPA  Groundwater 
Volatilization 

Criterion(7)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

CTDEP RSR 
Surface Water 

Protection 
Criterion(5)

COPC 
Flag
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TABLE 1-33

ZONE 3 CHEMICALS RETAINED AS COPCs

NSB-NLON, GROTON, CONNECTICUT

Surface Soil Subsurface Soil Groundwater
Chemical Volatilization Migration to

to Indoor Air Surface Water
Semivolatile Organic Compounds
Benzo(a)anthracene X X
Benzo(a)pyrene X
Benzo(b)fluoranthene X X
Chrysene X
Dibenzo(a,h)anthracene X
Indeno(1,2,3-cd)pyrene X
Inorganics
Antimony X
Arsenic X X X X
Beryllium X X
Cadmium X
Chromium X
Copper X
Lead X X X X X X
Manganese X X
Mercury X X
Nickel X
Vanadium X
Zinc X
Petroleum Hydrocarbons
Total Petroleum Hydrocarbons X X

X - Indicates chemical was retained as a COPC.

LOWER SUBASE FEASIBILITY STUDY

Soil to Air Soil to 
Groundwater

Direct 
Contact

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact



TABLE 1-34

SUMMARY OF ZONE 3 CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organs HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 3E-07 - - - - - - 0.02 - -
Dermal Contact 7E-08 - - - - - - 0.001 - -
Inhalation 2E-08 - - - - - - 0.3 - -
Total 3E-07 - - - - - - 0.3 - -

Groundwater Dermal Contact 2E-09 - - - - - - 0.1 - -
Total 2E-09 - - - - - - 0.1 - -
Total All Media 3E-07 0.4

Current Full-Time Employee Surface Soil Incidental Ingestion 1E-06 - - - - - - 0.007 - -
Dermal Contact 2E-07 - - - - - - 0.001 - -
Total 1E-06 - - - - - - 0.009 - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 4E-06 - - - - Benzo(a)pyrene, Arsenic 0.01 - -
Dermal Contact 2E-06 - - - - - - 0.002 - -
Total 7E-06 - - - - Benzo(a)pyrene, Arsenic 0.01 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 5E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.2 - -

Dermal Contact 2E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.01 - -

Total 6E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

0.2 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 8E-06 - - - - Benzo(a)pyrene, Arsenic 0.02 - -
Dermal Contact 3E-06 - - - - Benzo(a)pyrene 0.002 - -

Total 1E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.02 - -

Lifelong Residents   
(Child and Adult) Surface/Subsurface Soil Incidental Ingestion 6E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

NA - -

Dermal Contact 2E-05 - - - -
Benzo(a)anthracene, 

Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

NA - -

Total 7E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

NA - -

NA = Not applicable

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-35

SUMMARY OF ZONE 3 CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organs HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 9E-08 - - - - - - 0.006 - -
Dermal Contact 2E-08 - - - - - - 0.0003 - -
Inhalation 1E-08 - - - - - - 0.2 - -
Total 1E-07 - - - - - - 0.2 - -

Groundwater Dermal Contact 2E-10 - - - - - - 0.003 - -
Total 2E-10 - - - - - - 0.003 - -
Total All Media 1E-07 0.2

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 6E-07 - - - - - - 0.005 - -
Dermal Contact 8E-08 - - - - - - 0.0002 - -
Total 7E-07 - - - - - - 0.005 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 1E-06 - - - - - - 0.05 - -
Dermal Contact 1E-07 - - - - - - 0.001 - -
Total 2E-06 - - - - - - 0.05 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 5E-07 - - - - - - 0.006 - -
Dermal Contact 6E-08 - - - - - - 0.0002 - -
Total 6E-07 - - - - - - 0.006 - -

Lifelong Residents Surface/Subsurface Soil Incidental Ingestion 2E-06 - - - - - - NA - -
(Child and Adult) Dermal Contact 2E-07 - - - - - - NA - -

Total 2E-06 - - - - NA - -

NA = Not applicable

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-36

COMPARISON OF ZONE 3 CANCER RISKS AND HAZARD INDICES

NSB-NLON, GROTON, CONNECTICUT

Cancer Risk Hazard Index
Old Value(1) New Value Old Value(1) New Value

Surface Soil
Full-Time Employee 9E-06 1E-06 0.01 0.009

Surface/Subsurface Soil
Construction Workers 1E-06 3E-07 0.05 0.3
Full-Time Employee NC 7E-06 NC 0.01
Child Resident NR 6E-05 NR 0.2
Adult Resident NR 1E-05 NR 0.02
Lifelong Resident 4E-05 7E-05 0.04 NA

Groundwater
Construction Workers 5E-09 2E-09 0.07 0.1

Notes:
NA - Not applicable for this receptor.
NC - Not calculated, cancer risks and hazard indices were only calculated for the
        full-time employee exposed to surface soil in the 1999 HHRA.
NR - Not reported, only results for the lifelong resident were presented in the 1999 HHRA.
1 - Old values are from the 1999 HHRA.

Receptor

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-37

ZONE 3 USEPA CHEMICALS OF CONCERN
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1) Impact on Human Receptors
SURFACE/SUBSURFACE SOIL

Lead Concentrations of lead in several samples exceed the OSWER srceening 
level by an order of magnitude or more.



TABLE 1-38

ZONE 3 CTDEP CHEMICALS OF CONCERN
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1)

SOIL GROUNDWATER
Industrial Protective of Groundwater

Grass Areas Paved Areas Surface Soil Subsurface Soil
Benzo(a)anthracene There are no grassy areas Lead Lead Benzo(a)anthracene None Arsenic
Benzo(b)fluoranthene at Zone 3. Benzo(b)fluoranthene Beryllium

Lead Chrysene Copper
Total Petroleum Hydrocarbons Lead Lead

Total Petroleum Hydrocarbons Mercury
Zinc

1 - Any chemical detected at a concentration exceeding a residential or industrial CTDEP RSR direct contact screening level or pollutant mobility criteria for soil or a volatilization or protection of surface water

Residential Vapor Intrusion Surface Water



TABLE 1-39

ZONE 3 PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

CONSTRUCTION WORKERS - SURFACE/SUBSURFACE SOIL
CTDEP Target evel Cancer Risk L Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Lead NA 737(2)

FULL-TIME EMPLOYEES - SURFACE/SUBSURFACE SOIL
CTDEP Target evel Cancer Risk L Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Lead 1,000 1,090(2)

HYPOTHETICAL CHILD RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP Target evel Cancer Risk L Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Lead 400 400(3)

LIFELONG RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP Target evel Cancer Risk L Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Lead 400 400(3)

Notes:
NA = Not applicable.
1 - Industrial/Commerical or Residential Criteria, CTDEP Remediation Standard Regulations, 2007. 
2 - Site-specific value derived using USEPA's Adult Lead Methodology.
3 - OSWER screening level for residential exposures to lead in soil.g p

Direct Exposure and Pollutant Mobility concerns are preliminary and will be finalized in Section 2.



TABLE 1-40

ZONE 3 CTDEP PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBLITY STUDY
NSB-NLON, GROTON, CONNECTICUT

CTDEP RSR(1)

Soil Surface
Direct Exposure Pollutant Water

Chemical Criteria Mobility Protection
Residential Industrial Criteria Criteria

(mg/kg) (mg/kg) (mg/kg) (ug/L)
Benzo(a)anthracene 1 NC 1 NC
Benzo(b)fluoranthene 1 NC 1 NC
Chrysene NC NC 1 NC
Beryllium NC NC NC 4
Copper NC NC NC 48
Lead 400 1,000 0.15(2) 13
Mercury NC NC NC 0.4
Zinc NC NC NC 123
Total Petroleum Hydrocarbons 500 NC 2,500 NC

Notes:
1 - CTDEP Remediation Standard Regulations, 2007.
2 - Criteria for Toxicity Characteristic Leaching Procedure (TCLP) or
     Synthetic Precipitation Leaching Procedure (SPLP) results (mg/L).
NC - Not a chemical of concern for this media.
TPH was not identified as a CERCLA COC, but as a contaminant evaluated under CTDEP RSRs.
Direct Exposure and Pollutant Mobility concerns are preliminary and will be finalized in Section 2.

Definitions:
RSR - Remedial Standard Regulations



TABLE 1-41

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 4 SURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Zone 4 Semivolatile Organics
91-57-6 2-Methylnaphthalene 2,000 2,000 µg/kg LS4SB0010101 MW1-4RI 1/1 - 2,000 NA 31,000 N 474,000 NA No BSL
83-32-9 Acenaphthene 900 900 µg/kg LS4SB0010101 MW1-4RI 1/1 - 900 NA 340,000 N 1,000,000 NA No BSL
208-96-8 Acenaphthylene 1,200 1,200 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,200 NA 340,000 N(9) 1,000,000 NA No BSL
120-12-7 Anthracene 2,700 2,700 µg/kg LS4SB0010101 MW1-4RI 1/1 - 2,700 NA 1,700,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 5,300 5,300 µg/kg LS4SB0010101 MW1-4RI 1/1 - 5,300 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 4,300 4,300 µg/kg LS4SB0010101 MW1-4RI 1/1 - 4,300 NA 15 C 1,000 NA Yes ASL
205-99-2 Benzo(b)fluoranthene 4,300 4,300 µg/kg LS4SB0010101 MW1-4RI 1/1 - 4,300 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 3,100 J 3,100 J µg/kg LS4SB0010101 MW1-4RI 1/1 - 3,100 NA 170,000 N(10) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 1,400 1,400 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,400 NA 1,500 C 8,400 NA No BSL
86-74-8 Carbazole 1,100 1,100 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,100 NA NA 31,000 NA No BSL
218-01-9 Chrysene 5,500 5,500 µg/kg LS4SB0010101 MW1-4RI 1/1 - 5,500 NA 15,000 C 84,000 NA No BSL
53-70-3 Dibenzo(a,h)anthracene 1,500 1,500 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,500 NA 15 C 1,000 NA Yes ASL
132-64-9 Dibenzofuran 1,300 1,300 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,300 NA NA N 270,000 NA No BSL
206-44-0 Fluoranthene 11,000 11,000 µg/kg LS4SB0010101 MW1-4RI 1/1 - 11,000 NA 230,000 N 1,000,000 NA No BSL
86-73-7 Fluorene 2,900 2,900 µg/kg LS4SB0010101 MW1-4RI 1/1 - 2,900 NA 230,000 N 1,000,000 NA No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 3,400 3,400 µg/kg LS4SB0010101 MW1-4RI 1/1 - 3,400 NA 150 C 1,000 NA Yes ASL
91-20-3 Naphthalene 1,700 1,700 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,700 NA 3,900 C 1,000,000 17,000 N No BSL
85-01-8 Phenanthrene 14,000 14,000 µg/kg LS4SB0010101 MW1-4RI 1/1 - 14,000 NA 170,000 N(10) 1,000,000 NA No BSL
129-00-0 Pyrene 15,000 15,000 µg/kg LS4SB0010101 MW1-4RI 1/1 - 15,000 NA 170,000 N 1,000,000 NA No BSL

Inorganics
7429-90-5 Aluminum 4,690 4,690 mg/kg LS4SB0010101 MW1-4RI 1/1 - 4,690 17,600 7,700 N NA 709,000 N No BSL, EPA1
7440-36-0 Antimony 3.3 3.3 mg/kg LS4SB0010101 MW1-4RI 1/1 - 3.3 ND 3.1 N 27 NA Yes ASL
7440-38-2 Arsenic 4.2 4.2 mg/kg LS4SB0010101 MW1-4RI 1/1 - 4.2 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 46.8 46.8 mg/kg LS4SB0010101 MW1-4RI 1/1 - 46.8 39 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.28 0.28 mg/kg LS4SB0010101 MW1-4RI 1/1 - 0.28 0.72 16 N 2 1,380 C No BSL
7440-43-9 Cadmium 0.53 0.53 mg/kg LS4SB0010101 MW1-4RI 1/1 - 0.53 ND 7 N 34 1,840 C No BSL
7440-70-2 Calcium 1,250 1,250 mg/kg LS4SB0010101 MW1-4RI 1/1 - 1,250 314 NA NA NA No NUT
15723-28-1 Chromium 10.5 10.5 mg/kg LS4SB0010101 MW1-4RI 1/1 - 10.5 19.3 23 N(11)(12) 100 (11) 276 No BSL
7440-48-4 Cobalt 2.8 2.8 mg/kg LS4SB0010101 MW1-4RI 1/1 - 2.8 7 2.3 N 70 1,180 C No EPA1
7440-50-8 Copper 147 147 mg/kg LS4SB0010101 MW1-4RI 1/1 - 147 17.9 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 7,860 7,860 mg/kg LS4SB0010101 MW1-4RI 1/1 - 7,860 16,800 5,500 N NA NA No EPA1
7439-92-1 Lead 280 J 10,600 J mg/kg 13WE4A-0002 WE4A 4/4 - 10,600 17.5 400 400 NA Yes ASL
7439-95-4 Magnesium 1,640 1,640 mg/kg LS4SB0010101 MW1-4RI 1/1 - 1,640 2,460 NA NA NA No NUT
7439-96-5 Manganese 130 130 mg/kg LS4SB0010101 MW1-4RI 1/1 - 130 172 180 N NA 7,090 N No BSL
7439-97-6 Mercury 0.31 J 0.31 J mg/kg LS4SB0010101 MW1-4RI 1/1 - 0.31 ND 2.3 N 20 NA No BSL
7440-02-0 Nickel 8.7 8.7 mg/kg LS4SB0010101 MW1-4RI 1/1 - 8.7 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 878 878 mg/kg LS4SB0010101 MW1-4RI 1/1 - 878 669 NA NA NA No NUT
7440-23-5 Sodium 141 141 mg/kg LS4SB0010101 MW1-4RI 1/1 - 141 ND NA NA NA No NUT
7440-62-2 Vanadium 14.1 14.1 mg/kg LS4SB0010101 MW1-4RI 1/1 - 14.1 33.3 39 N 470 NA No BSL
7440-66-6 Zinc 128 128 mg/kg LS4SB0010101 MW1-4RI 1/1 - 128 25.6 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbaons
NA Total Petroleum Hydrocarbons 500 J 3,440 mg/kg 13TB4A-0002 13TB4A 3/3 - 3,440 NA NA 500 NA Yes ASL

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)
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Direct Exposure 
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Criteria(5)
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of 
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Concentration

Exposure 
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Number Chemical
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TABLE 1-41

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 4 SURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond N = Noncarcinogen
     to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Acenaphthene is used as a surrogate for acenaphthylene. For selection as a COPC:
10 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level and site background.
11 - Values are for hexavalent chromium.
12 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic value is presented. For elimination as a COPC:

  BSL = Below COPC Screening Level
  NUT = Essential nutrient

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   NTX = No toxicity criteria
chemical was retained as a COPC.   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical

Associated Samples
13TB4A-0002 13WE4A-0002
13TB4A-0002-X LS4SB0010101
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Zone 4 Semivolatile Organics
91-57-6 2-Methylnaphthalene 2,000 2,000 µg/kg LS4SB0010101 MW1-4RI 1/1 - 2,000 NA NA 9,800 No BSL
83-32-9 Acenaphthene 900 900 µg/kg LS4SB0010101 MW1-4RI 1/1 - 900 NA 630,000 N 84,000 No BSL
208-96-8 Acenaphthylene 1,200 1,200 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,200 NA NA 84,000 No BSL
120-12-7 Anthracene 2,700 2,700 µg/kg LS4SB0010101 MW1-4RI 1/1 - 2,700 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 5,300 5,300 µg/kg LS4SB0010101 MW1-4RI 1/1 - 5,300 NA 3,200 MCL 1,000 Yes ASL
50-32-8 Benzo(a)pyrene 4,300 4,300 µg/kg LS4SB0010101 MW1-4RI 1/1 - 4,300 NA 8,200 MCL 1,000 Yes ASL
205-99-2 Benzo(b)fluoranthene 4,300 4,300 µg/kg LS4SB0010101 MW1-4RI 1/1 - 4,300 NA 9,800 MCL 1,000 Yes ASL
191-24-2 Benzo(g,h,i)perylene 3,100 J 3,100 J µg/kg LS4SB0010101 MW1-4RI 1/1 - 3,100 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 1,400 1,400 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,400 NA 9,800 MCL 1,000 Yes ASL
86-74-8 Carbazole 1,100 1,100 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,100 NA 590 C 1,000 Yes ASL
218-01-9 Chrysene 5,500 5,500 µg/kg LS4SB0010101 MW1-4RI 1/1 - 5,500 NA 3,200 MCL 1,000 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 1,500 1,500 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,500 NA 30,000 MCL 1,000 Yes ASL
132-64-9 Dibenzofuran 1,300 1,300 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,300 NA 48,000 N 5,600 No BSL
206-44-0 Fluoranthene 11,000 11,000 µg/kg LS4SB0010101 MW1-4RI 1/1 - 11,000 NA 6,300,000 N 56,000 No BSL
86-73-7 Fluorene 2,900 2,900 µg/kg LS4SB0010101 MW1-4RI 1/1 - 2,900 NA 810,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 3,400 3,400 µg/kg LS4SB0010101 MW1-4RI 1/1 - 3,400 NA 28,000 MCL 1,000 Yes ASL
91-20-3 Naphthalene 1,700 1,700 µg/kg LS4SB0010101 MW1-4RI 1/1 - 1,700 NA 61,000 N 56,000 No BSL
85-01-8 Phenanthrene 14,000 14,000 µg/kg LS4SB0010101 MW1-4RI 1/1 - 14,000 NA NA 40,000 No BSL
129-00-0 Pyrene 15,000 15,000 µg/kg LS4SB0010101 MW1-4RI 1/1 - 15,000 NA 4,600,000 N 40,000 No BSL

Inorganics
7429-90-5 Aluminum 4,690 4,690 mg/kg LS4SB0010101 MW1-4RI 1/1 - 4,690 17,600 170 NA No EPA1
7440-36-0 Antimony 3.3 3.3 mg/kg LS4SB0010101 MW1-4RI 1/1 - 3.3 ND 5.4 MCL NA No BSL
7440-38-2 Arsenic 4.2 4.2 mg/kg LS4SB0010101 MW1-4RI 1/1 - 4.2 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 46.8 46.8 mg/kg LS4SB0010101 MW1-4RI 1/1 - 46.8 39 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.28 0.28 mg/kg LS4SB0010101 MW1-4RI 1/1 - 0.28 0.72 63 MCL NA No BSL
7440-43-9 Cadmium 0.53 0.53 mg/kg LS4SB0010101 MW1-4RI 1/1 - 0.53 ND 7.5 MCL NA No BSL
7440-70-2 Calcium 1,250 1,250 mg/kg LS4SB0010101 MW1-4RI 1/1 - 1,250 314 NA NA No NUT
15723-28-1 Chromium 10.5 10.5 mg/kg LS4SB0010101 MW1-4RI 1/1 - 10.5 19.3 42 N NA No BSL
7440-48-4 Cobalt 2.8 2.8 mg/kg LS4SB0010101 MW1-4RI 1/1 - 2.8 7 3.3 N NA No BSL, EPA1
7440-50-8 Copper 147 147 mg/kg LS4SB0010101 MW1-4RI 1/1 - 147 17.9 11,000 MCL NA No BSL, EPA1
7439-89-6 Iron 7,860 7,860 mg/kg LS4SB0010101 MW1-4RI 1/1 - 7,860 16,800 NA NA No EPA1
7439-92-1 Lead 280 J 10,600 J mg/kg 13WE4A-0002 WE4A 4/4 - 10,600 17.5 NA NA No NTX
7439-95-4 Magnesium 1,640 1,640 mg/kg LS4SB0010101 MW1-4RI 1/1 - 1,640 2,460 NA NA No NUT
7439-96-5 Manganese 130 130 mg/kg LS4SB0010101 MW1-4RI 1/1 - 130 172 2,200 N NA No BSL
7439-97-6 Mercury 0.31 J 0.31 J mg/kg LS4SB0010101 MW1-4RI 1/1 - 0.31 ND 2.1 MCL NA No BSL
7440-02-0 Nickel 8.7 8.7 mg/kg LS4SB0010101 MW1-4RI 1/1 - 8.7 ND 280 N NA No BSL
7440-09-7 Potassium 878 878 mg/kg LS4SB0010101 MW1-4RI 1/1 - 878 669 NA NA No NUT
7440-23-5 Sodium 141 141 mg/kg LS4SB0010101 MW1-4RI 1/1 - 141 ND NA NA No NUT
7440-62-2 Vanadium 14.1 14.1 mg/kg LS4SB0010101 MW1-4RI 1/1 - 14.1 33.3 5,100 N NA No BSL
7440-66-6 Zinc 128 128 mg/kg LS4SB0010101 MW1-4RI 1/1 - 128 25.6 14,000 N NA No BSL

Petroleum Hydrocarbaons
NA Total Petroleum Hydrocarbons 500 J 3,440 mg/kg 13TB4A-0002 13TB4A 3/3 - 3,440 NA NA 2,500 Yes ASL

SPLP Inorganics
7439-92-1 Lead 76.6 76.6 µg/L LS4SB0010101 MW1-4RI 1/1 - 76.6 NA NA 150 No BSL

TCLP Inorganics
7440-38-2 Arsenic 30.9 J 30.9 J µg/L 13WE4A-0002 WE4A 1/2 26 - 26 30.9 NA NA 100 No BSL
7440-39-3 Barium 166 291 µg/L 13TB4A-0002 13TB4A 2/2 - 291 NA NA 10,000 No BSL
7440-43-9 Cadmium 2.4 J 10.6 µg/L 13WE4A-0002 WE4A 2/2 - 10.6 NA NA 50 No BSL
15723-28-1 Chromium 8.6 8.7 µg/L 13TB4A-0002 13TB4A 2/2 - 8.7 NA NA 500 No BSL
7439-92-1 Lead 909 J 143,000 J µg/L 13WE4A-0002 WE4A 2/2 - 143,000 NA NA 150 Yes ASL
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels (SSLs). EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.  Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. N = Noncarcinogen
6 - CTDEP Remediation Standard Regulations (RSRs), 2007. NA = Not applicable/not available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ND = Nondetect

sat = Soil saturation concentration
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the chemical was retained as a COPC. SPLP = Synthetic Precipitation Leaching Procedure

TCLP = Toxicity Characteristic Leaching Procedure
Associated Samples
13TB4A-0002 Rationale Codes:
13TB4A-0002-X For selection as a COPC:
13WE4A-0002   ASL = Above screening level and site background
LS4SB0010101

For elimination as a COPC:
  BSL = Below COPC screening level
  NUT = Essential nutrient
  NTX = No toxicity criteria
  EPA1 = EPA Region 1 does not advocate evaluation of this chemical
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Zone 4 Volatile Organics
71-43-2 Benzene 1.4 1.4 µg/kg QW-3 (94) QW-3 1/9 1.15 - 13 1.4 NA 1,100 C 21,000 830 C No BSL
75-15-0 Carbon Disulfide 5 J 5 J µg/kg 111290-13MW16(10-12) 13MW16 1/5 6 - 13 5 NA 67,000 N 500,000 720,000 sat No BSL

100-41-4 Ethylbenzene 0.7 J 18 J µg/kg QW-2 (94) QW-2 3/9 1.17 - 13 18 NA 5,700 C 500,000 400,000 sat No BSL
75-09-2 Methylene Chloride 1 J 12 µg/kg 111390-13MW13(8-10) 13MW13 4/5 13 - 13 12 NA 11,000 C 82,000 13,000 C No BSL

127-18-4 Tetrachloroethene 3 J 8 J µg/kg 111390-13MW13(8-10)-D 13MW13 4/5 6 - 13 8 NA 570 C 12,000 10,000 C No BSL
108-88-3 Toluene 3 J 3.2 µg/kg QW-3 (94) QW-3 2/9 1.15 - 8 3.2 NA 500,000 N 500,000 650,000 sat No BSL
1330-20-7 Total Xylenes 0.616 J 20.3 J µg/kg QW-2 (94) QW-2 4/9 1.17 - 13 20.3 NA 60,000 N 500 70,000 N No BSL

79-01-6 Trichloroethene 2 J 5 J µg/kg 111390-13MW13(8-10), 
111390-13MW13(8-10)-D 13MW13 4/5 13 - 13 5 NA 2,800 C 56,000 71 C No BSL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 23 J 24 J µg/kg LS4SB0030101 TB3-4RI 2/10 360 - 430 24 NA 31,000 N 474,000 NA No BSL

208-96-8 Acenaphthylene 19 J 72 J µg/kg LS4SB0030101 TB3-4RI 2/10 360 - 430 72 NA 340,000 N(9) 1,000,000 NA No BSL
120-12-7 Anthracene 28 J 74 J µg/kg LS4SB0010301 MW1-4RI 4/10 360 - 430 74 NA 340,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 44 J 620 µg/kg LS4SB0030101 TB3-4RI 8/10 360 - 430 620 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 41 J 680 µg/kg LS4SB0030101 TB3-4RI 9/10 360 - 360 680 NA 15 C 1,000 NA Yes ASL

205-99-2 Benzo(b)fluoranthene 22 J 680 µg/kg LS4SB0030101 TB3-4RI 9/10 360 - 360 680 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 54 J 650 µg/kg LS4SB0030101 TB3-4RI 9/10 360 - 360 650 NA 170,000 N(10) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 56 J 580 µg/kg LS4SB0030101 TB3-4RI 7/10 360 - 430 580 NA 1,500 C 8,400 NA No BSL
85-68-7 Butyl Benzyl Phthalate 23 J 23 J µg/kg LS4SB0020201 TB2-4RI 1/10 360 - 430 23 NA 26,000 N 1,000,000 NA No BSL
86-74-8 Carbazole 25 J 25 J µg/kg LS4SB0030101 TB3-4RI 1/10 360 - 430 25 NA NA 31,000 NA No BSL

218-01-9 Chrysene 55 J 660 µg/kg LS4SB0030101 TB3-4RI 8/10 360 - 430 660 NA 15,000 C 84,000 NA No BSL
53-70-3 Dibenzo(a,h)anthracene 34 J 80 J µg/kg LS4SB0020201 TB2-4RI 4/10 360 - 420 80 NA 15 C 1,000 NA Yes ASL

206-44-0 Fluoranthene 45 J 770 µg/kg LS4SB0030101 TB3-4RI 8/10 360 - 430 770 NA 230,000 N 1,000,000 NA No BSL
86-73-7 Fluorene 28 J 28 J µg/kg LS4SB0010301 MW1-4RI 1/10 360 - 430 28 NA 230,000 N 1,000,000 NA No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 46 J 560 µg/kg LS4SB0030101 TB3-4RI 9/10 360 - 360 560 NA 150 C 1,000 NA Yes ASL
91-20-3 Naphthalene 34 J 39 J µg/kg QW-1 (94) QW-1 2/10 360 - 430 39 NA 3,900 C 1,000,000 17,000 N No BSL
85-01-8 Phenanthrene 24 J 210 J µg/kg LS4SB0030101 TB3-4RI 8/10 360 - 430 210 NA 170,000 N(10) 1,000,000 NA No BSL

108-95-2 Phenol 24 J 24 J µg/kg LS4SB0050101 MW2-4RI 1/8 360 - 420 24 NA 1,800,000 N 1,000,000 NA No BSL

129-00-0 Pyrene 19 J 830 µg/kg QW-1 (94), LS4SB0030101 QW-1, 
TB3-4RI 9/10 430 - 430 830 NA 170,000 N 1,000,000 NA No BSL

Pesticides
72-20-8 Endrin 6.7 6.7 µg/kg QW-1 (94) QW-1 1/1 - 6.7 NA 1,800 N 20,000 NA No BSL

Inorganics
7429-90-5 Aluminum 2,670 10,600 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 10,600 17,600 7,700 N NA 709,000 N No EPA1
7440-36-0 Antimony 0.49 J 1.3 mg/kg QW-1 (94) QW-1 2/10 0.44 - 3.4 1.3 ND 3.1 N 27 NA No BSL
7440-38-2 Arsenic 0.77 4.5 J mg/kg LS4SB0030101 TB3-4RI 9/10 0.71 - 0.72 4.5 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 17.8 J 48.3 J mg/kg 111390-13MW13(8-10) 13MW13 8/10 34.5 - 38.6 48.3 57.2 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.15 J 0.34 J mg/kg 111290-13MW16(10-12) 13MW16 3/10 0.11 - 0.24 0.34 0.72 16 N 2 1,380 C No BSL
7440-43-9 Cadmium 0.07 J 2.5 J mg/kg 111290-13MW16(10-12) 13MW16 6/10 0.04 - 0.15 2.5 ND 7 N 34 1,840 C No BSL
7440-70-2 Calcium 603 J 2,710 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 2,710 499 NA NA NA No NUT

15723-28-1 Chromium 5.6 J 27.8 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 27.8 21.5 23 N(11)(12) 100 (11) 276 Yes ASL
7440-48-4 Cobalt 1.8 J 6.7 J mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 6.7 8 2.3 N 70 1,180 C No EPA1
7440-50-8 Copper 4.5 J 32.5 mg/kg 111390-13MW14(12-14) 13MW14 10/10 - 32.5 25.6 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 4,720 J 16,900 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 16,900 17,200 5,500 N NA NA No EPA1
7439-92-1 Lead 25.2 J 8,240 J mg/kg 13TB3A-2.5-4.5 13TB3A 13/15 2.2 - 2.7 8,240 17.5 400 400 NA Yes ASL
7439-95-4 Magnesium 1,070 J 5,510 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 5,510 3,650 NA NA NA No NUT
7439-96-5 Manganese 75.1 J 191 J mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 191 188 180 N NA 7,090 N Yes ASL
7439-97-6 Mercury 0.5 0.5 mg/kg LS4SB0030101 TB3-4RI 1/10 0.01 - 0.16 0.5 0.05 2.3 N 20 NA No BSL
7440-02-0 Nickel 4.6 16.3 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 16.3 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 567 2,780 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 2,780 2,580 NA NA NA No NUT
7782-49-2 Selenium 0.28 J 1 J mg/kg 111290-13MW16(10-12) 13MW16 2/10 0.23 - 0.63 1 ND 39 N 340 NA No BSL
7440-23-5 Sodium 78.4 5,890 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 5,890 ND NA NA NA No NUT
7440-62-2 Vanadium 7.3 35.9 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 35.9 35.1 39 N 470 NA No BSL
7440-66-6 Zinc 12.3 J 63.6 J mg/kg LS4SB0030201 TB3-4RI 10/10 - 63.6 31.3 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 15.3 J 11,800 mg/kg 13TB2A-0608 13TB2A 19/21 10.4 - 13.1 11,800 NA NA 500 NA Yes ASL
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond N = Noncarcinogen
     to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Acenaphthene is used as a surrogate for acenaphthylene. For selection as a COPC:
10 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level and site background.
11 - Values are for hexavalent chromium.
12 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic value is presented. For elimination as a COPC:

  BSL = Below COPC Screening Level
  NUT = Essential nutrient

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   NTX = No toxicity criteria
chemical was retained as a COPC.   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical

Associated Samples
111390-13MW13(8-10) FPTB08L-07
111390-13MW13(8-10)-D FPTB09L-08
111390-13MW14(12-14) FPTB09L-08-D
111390-13MW14(12-14)-D LS4SB0010301
111290-13MW15(12-14) LS4SB0050101
111290-13MW16(10-12) LS4SB0050301
13TB2A-0406 QW-1 (94)
13TB2A-0406-X QW-2 (94)
13TB2A-0608 QW-3 (94)
13TB3A-2.5-4.5 QW-4 (94)
13TB3A-2.5-4.5-D QW-5 (94)
13TB3A-0608 LS4SB0020101
13TB3A-0608-X LS4SB0020201
13TB6-0507 LS4SB0030101
FPTB10L-03 LS4SB0030201
FPTB11L-07 LS4SB0040101
FPTB06L-07 LS4SB0040201
FPTB07L-08
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Zone 4 Volatile Organics
71-43-2 Benzene 1.4 1.4 µg/kg QW-3 (94) QW-3 1/9 1.15 - 13 1.4 NA 34 MCL 200 No BSL
75-15-0 Carbon Disulfide 5 J 5 J µg/kg 111290-13MW16(10-12) 13MW16 1/5 6 - 13 5 NA 29,000 N 140,000 No BSL
100-41-4 Ethylbenzene 0.7 J 18 J µg/kg QW-2 (94) QW-2 3/9 1.17 - 13 18 NA 13,000 MCL 10,100 No BSL
75-09-2 Methylene Chloride 1 J 12 µg/kg 111390-13MW13(8-10) 13MW13 4/5 13 - 13 12 NA 23 MCL 1,000 No BSL
127-18-4 Tetrachloroethene 3 J 8 J µg/kg 111390-13MW13(8-10)-D 13MW13 4/5 6 - 13 8 NA 58 MCL 1,000 No BSL
108-88-3 Toluene 3 J 3.2 µg/kg QW-3 (94) QW-3 2/9 1.15 - 8 3.2 NA 12,000 MCL 67,000 No BSL
1330-20-7 Total Xylenes 0.616 J 20.3 J µg/kg QW-2 (94) QW-2 4/9 1.17 - 13 20.3 NA 140,000 N 19,500 No BSL

79-01-6 Trichloroethene 2 J 5 J µg/kg 111390-13MW13(8-10), 
111390-13MW13(8-10)-D 13MW13 4/5 13 - 13 5 NA 57 MCL 1,000 No BSL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 23 J 24 J µg/kg LS4SB0030101 TB3-4RI 2/10 360 - 430 24 NA NA 9,800 No BSL
208-96-8 Acenaphthylene 19 J 72 J µg/kg LS4SB0030101 TB3-4RI 2/10 360 - 430 72 NA NA 84,000 No BSL
120-12-7 Anthracene 28 J 74 J µg/kg LS4SB0010301 MW1-4RI 4/10 360 - 430 74 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 44 J 620 µg/kg LS4SB0030101 TB3-4RI 8/10 360 - 430 620 NA 3,200 MCL 1,000 No BSL
50-32-8 Benzo(a)pyrene 41 J 680 µg/kg LS4SB0030101 TB3-4RI 9/10 360 - 360 680 NA 8,200 MCL 1,000 No BSL
205-99-2 Benzo(b)fluoranthene 22 J 680 µg/kg LS4SB0030101 TB3-4RI 9/10 360 - 360 680 NA 9,800 MCL 1,000 No BSL
191-24-2 Benzo(g,h,i)perylene 54 J 650 µg/kg LS4SB0030101 TB3-4RI 9/10 360 - 360 650 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 56 J 580 µg/kg LS4SB0030101 TB3-4RI 7/10 360 - 430 580 NA 9,800 MCL 1,000 No BSL
85-68-7 Butyl Benzyl Phthalate 23 J 23 J µg/kg LS4SB0020201 TB2-4RI 1/10 360 - 430 23 NA 17,000,000 N 200,000 No BSL
86-74-8 Carbazole 25 J 25 J µg/kg LS4SB0030101 TB3-4RI 1/10 360 - 430 25 NA 590 C 1,000 No BSL
218-01-9 Chrysene 55 J 660 µg/kg LS4SB0030101 TB3-4RI 8/10 360 - 430 660 NA 3,200 MCL 1,000 No BSL
53-70-3 Dibenzo(a,h)anthracene 34 J 80 J µg/kg LS4SB0020201 TB2-4RI 4/10 360 - 420 80 NA 30,000 MCL 1,000 No BSL
206-44-0 Fluoranthene 45 J 770 µg/kg LS4SB0030101 TB3-4RI 8/10 360 - 430 770 NA 6,300,000 N 56,000 No BSL
86-73-7 Fluorene 28 J 28 J µg/kg LS4SB0010301 MW1-4RI 1/10 360 - 430 28 NA 810,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 46 J 560 µg/kg LS4SB0030101 TB3-4RI 9/10 360 - 360 560 NA 28,000 MCL 1,000 No BSL
91-20-3 Naphthalene 34 J 39 J µg/kg QW-1 (94) QW-1 2/10 360 - 430 39 NA 61,000 N 56,000 No BSL
85-01-8 Phenanthrene 24 J 210 J µg/kg LS4SB0030101 TB3-4RI 8/10 360 - 430 210 NA NA 40,000 No BSL
108-95-2 Phenol 24 J 24 J µg/kg LS4SB0050101 MW2-4RI 1/8 360 - 420 24 NA 56,000 N 800,000 No BSL

129-00-0 Pyrene 19 J 830 µg/kg QW-1 (94), LS4SB0030101 QW-1, 
TB3-4RI 9/10 430 - 430 830 NA 4,600,000 N 40,000 No BSL

Pesticides
72-20-8 Endrin 6.7 6.7 µg/kg QW-1 (94) QW-1 1/1 - 6.7 NA 990 MCL NA No BSL

Inorganics
7429-90-5 Aluminum 2,670 10,600 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 10,600 17,600 170 NA No EPA1
7440-36-0 Antimony 0.49 J 1.3 mg/kg QW-1 (94) QW-1 2/10 0.44 - 3.4 1.3 ND 5.4 MCL NA No BSL
7440-38-2 Arsenic 0.77 4.5 J mg/kg LS4SB0030101 TB3-4RI 9/10 0.71 - 0.72 4.5 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 17.8 J 48.3 J mg/kg 111390-13MW13(8-10) 13MW13 8/10 34.5 - 38.6 48.3 57.2 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.15 J 0.34 J mg/kg 111290-13MW16(10-12) 13MW16 3/10 0.11 - 0.24 0.34 0.72 63 MCL NA No BSL
7440-43-9 Cadmium 0.07 J 2.5 J mg/kg 111290-13MW16(10-12) 13MW16 6/10 0.04 - 0.15 2.5 ND 7.5 MCL NA No BSL
7440-70-2 Calcium 603 J 2,710 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 2,710 499 NA NA No NUT
15723-28-1 Chromium 5.6 J 27.8 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 27.8 21.5 42 N NA No BSL
7440-48-4 Cobalt 1.8 J 6.7 J mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 6.7 8 3.3 N NA No EPA1
7440-50-8 Copper 4.5 J 32.5 mg/kg 111390-13MW14(12-14) 13MW14 10/10 - 32.5 25.6 11,000 MCL NA No BSL, EPA1
7439-89-6 Iron 4,720 J 16,900 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 16,900 17,200 NA NA No EPA1
7439-92-1 Lead 25.2 J 8,240 J mg/kg 13TB3A-2.5-4.5 13TB3A 13/15 2.2 - 2.7 8,240 17.5 NA NA No NUT
7439-95-4 Magnesium 1,070 J 5,510 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 5,510 3,650 NA NA No NUT
7439-96-5 Manganese 75.1 J 191 J mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 191 188 2,200 N NA No BSL
7439-97-6 Mercury 0.5 0.5 mg/kg LS4SB0030101 TB3-4RI 1/10 0.01 - 0.16 0.5 0.05 2.1 MCL NA No BSL
7440-02-0 Nickel 4.6 16.3 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 16.3 ND 280 N NA No BSL
7440-09-7 Potassium 567 2,780 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 2,780 2,580 NA NA No NUT
7782-49-2 Selenium 0.28 J 1 J mg/kg 111290-13MW16(10-12) 13MW16 2/10 0.23 - 0.63 1 ND 5.2 MCL NA No BSL
7440-23-5 Sodium 78.4 5,890 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 5,890 ND NA NA No NUT
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Inorganics (Continued)
7440-62-2 Vanadium 7.3 35.9 mg/kg 111290-13MW16(10-12) 13MW16 10/10 - 35.9 35.1 5,100 N NA No BSL
7440-66-6 Zinc 12.3 J 63.6 J mg/kg LS4SB0030201 TB3-4RI 10/10 - 63.6 31.3 14,000 N NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 15.3 J 11,800 mg/kg 13TB2A-0608 13TB2A 19/21 10.4 - 13.1 11,800 NA NA 2,500 Yes ASL

SPLP Inorganics
7439-92-1 Lead 87.2 104 µg/L LS4SB0030101 TB3-4RI 2/5 1.3 - 13.2 104 NA NA 150 No BSL

TCLP Inorganics
7440-38-2 Arsenic 35.4 J 360 µg/L 111290-13MW16(10-12) 13MW16 3/9 3 - 300 360 NA NA 100 Yes ASL
7440-39-3 Barium 24.6 408 µg/L 13TB3A-2.5-4.5 13TB3A 9/9 - 408 NA NA 10,000 No BSL
7440-43-9 Cadmium 2.2 J 2.2 J µg/L 13TB3A-0608, QW-1 (94) 13TB3A, QW-1 2/9 2 - 5 2.2 NA NA 50 No BSL
15723-28-1 Chromium 8.1 11.2 µg/L 13TB2A-0406 13TB2A 2/9 3 - 50 11.2 NA NA 500 No BSL
7439-92-1 Lead 430 J 150,000 J µg/L 13TB3A-2.5-4.5 13TB3A 6/9 14 - 300 150,000 NA NA 150 Yes ASL
7782-49-2 Selenium 45.3 J 45.3 J µg/L 13TB3A-0608 13TB3A 1/9 14.6 - 300 45.3 NA NA 500 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
111390-13MW13(8-10) 13TB3A-0608-X QW-1 (94)   BSL = Below COPC Screening Level
111390-13MW13(8-10)-D 13TB6-0507 QW-2 (94)   NUT = Essential nutrient
111390-13MW14(12-14) FPTB10L-03 QW-3 (94)   NTX = No toxicity criteria
111390-13MW14(12-14)-D FPTB11L-07 QW-4 (94)   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
111290-13MW15(12-14) FPTB06L-07 QW-5 (94)
111290-13MW16(10-12) FPTB07L-08 LS4SB0020101
13TB2A-0406 FPTB08L-07 LS4SB0020201
13TB2A-0406-X FPTB09L-08 LS4SB0030101
13TB2A-0608 FPTB09L-08-D LS4SB0030201
13TB3A-2.5-4.5 LS4SB0010301 LS4SB0040101
13TB3A-2.5-4.5-D LS4SB0050101 LS4SB0040201
13TB3A-0608 LS4SB0050301
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Zone 4 Volatile Organics
71-55-6 1,1,1-Trichloroethane 1 J 1 J µg/L 012191-NESO11 NESO11 1/25 5 - 10 1 NA 910 N 200 CTDEP RSR No BSL

200 FED-MCL
200 CTDEP-MCL

75-34-3 1,1-Dichloroethane 1 J 15 µg/L 012191-13MW13S 13MW13 7/25 5 - 10 15 NA 0.24 N 70 CTDEP RSR Yes ASL
NA FED-MCL
NA CTDEP-MCL

75-35-4 1,1-Dichloroethene 4 J 57 µg/L 012191-13MW13S 13MW13 4/25 5 - 10 57 NA 34 N 7 CTDEP RSR Yes ASL
7 FED-MCL
7 CTDEP-MCL

100-41-4 Ethylbenzene 2 J 8 J µg/L WE1-2 WE1 2/25 5 - 10 8 NA 1.5 C 700 CTDEP RSR Yes ASL
700 FED-MCL
700 CTDEP-MCL

75-09-2 Methylene Chloride 9 J 9 J µg/L WE5-2 WE5 1/25 5 - 11 9 NA 4.8 C 5 CTDEP RSR Yes ASL
5 FED-MCL
5 CTDEP-MCL

108-88-3 Toluene 36 36 µg/L 012191-NESOMW10S NESO10 1/25 5 - 10 36 NA 230 N 1,000 CTDEP RSR No BSL
1,000 FED-MCL
1,000 CTDEP-MCL

1330-20-7 Total Xylenes 5 J 27 µg/L WE1-2 WE1 3/25 5 - 10 27 NA 20 N 530 CTDEP RSR Yes ASL
10,000 FED-MCL
10,000 CTDEP-MCL

75-01-4 Vinyl Chloride 5 J 12 µg/L 012191-13MW13S 13MW13 2/25 10 - 10 12 NA 0.016 C 2 CTDEP RSR Yes ASL
2 FED-MCL
2 CTDEP-MCL

Semivolatile Organics
105-67-9 2,4-Dimethylphenol 1 J 1 J µg/L LS4GW13MW1601 13MW16 1/26 10 - 12 1 NA 73 N 140 CTDEP RSR No BSL

NA NA
NA NA

83-32-9 Acenaphthene 0.8 J 2 J µg/L LS4GW13MW1601 13MW16 4/26 10 - 12 2 NA 220 N NA CTDEP RSR No BSL
NA NA
NA NA

56-55-3 Benzo(a)anthracene 1 J 1 J µg/L NESO11 NESO11 1/26 10 - 12 1 NA 0.029 C 0.06 CTDEP RSR Yes ASL
NA NA
NA NA

50-32-8 Benzo(a)pyrene 0.8 J 0.8 J µg/L NESO11 NESO11 1/26 10 - 12 0.8 NA 0.0029 C 0.2 CTDEP RSR Yes ASL
0.2 FED-MCL
0.2 CTDEP-MCL

205-99-2 Benzo(b)fluoranthene 0.6 J 0.6 J µg/L NESO11 NESO11 1/26 10 - 12 0.6 NA 0.029 C 0.08 CTDEP RSR Yes ASL
NA NA
NA NA

191-24-2 Benzo(g,h,i)perylene 1 J 1 J µg/L NESO11 NESO11 1/26 10 - 12 1 NA 110 N(7) 210 CTDEP RSR No BSL
NA NA
NA NA

207-08-9 Benzo(k)fluoranthene 1 J 1 J µg/L NESO11 NESO11 1/26 10 - 12 1 NA 0.29 C 0.5 CTDEP RSR Yes ASL
NA NA
NA NA

117-81-7 Bis(2-ethylhexyl)phthalate 1 J 10 J µg/L NESO11 NESO11 2/26 10 - 15 10 NA 4.8 C 2 CTDEP RSR Yes ASL
6 FED-MCL
6 CTDEP-MCL
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Semivolatile Organics (Continued)
86-74-8 Carbazole 0.7 J 0.7 J µg/L LS4GW13MW1601 13MW16 1/26 10 - 12 0.7 NA NA 10 CTDEP RSR No BSL

NA NA
NA NA

218-01-9 Chrysene 0.9 J 0.9 J µg/L NESO11 NESO11 1/26 10 - 12 0.9 NA 2.9 C 4.8 CTDEP RSR No BSL
NA NA
NA NA

84-74-2 di-n-Butyl Phthalate 0.6 J 0.6 J µg/L 13GW16-2 13MW16 1/26 10 - 12 0.6 NA 370 N 700 CTDEP RSR No BSL
NA NA
NA NA

132-64-9 Dibenzofuran 1 J 1 J µg/L LS4GW13MW1601 13MW16 1/26 10 - 12 1 NA NA N 28 CTDEP RSR No BSL
NA NA
NA NA

206-44-0 Fluoranthene 2 J 2 J µg/L NESO11 NESO11 1/26 10 - 12 2 NA 150 N 280 CTDEP RSR No BSL
NA NA
NA NA

86-73-7 Fluorene 0.8 J 0.8 J µg/L LS4GW13MW1601 13MW16 1/26 10 - 12 0.8 NA 150 N 280 CTDEP RSR No BSL
NA NA
NA NA

193-39-5 Indeno(1,2,3-cd)pyrene 0.7 J 0.7 J µg/L NESO11 NESO11 1/26 10 - 12 0.7 NA 0.029 C 0.5 CTDEP RSR Yes ASL
NA NA
NA NA

91-20-3 Naphthalene 0.6 J 4 J µg/L LS4GW13MW1601 13MW16 3/26 10 - 12 4 NA 0.14 C 280 CTDEP RSR Yes ASL
NA NA
NA NA

85-01-8 Phenanthrene 0.6 J 1 J µg/L NESO11 NESO11 2/26 10 - 12 1 NA 110 N(9) 200 CTDEP RSR No BSL
NA NA
NA NA

129-00-0 Pyrene 1 J 2 J µg/L NESO11 NESO11 4/26 10 - 12 2 NA 110 N 200 CTDEP RSR No BSL
NA NA
NA NA

Inorganics, Unfiltered
7429-90-5 Aluminum 18.2 J 40,800 µg/L NESO11 NESO11 5/35 10 - 178 40,800 3,560 3,700 N NA NA No EPA1

50 FED-SMCL
NA NA

7440-36-0 Antimony 5.6 9 µg/L LS4GW00201 MW2-4RI 3/32 2.5 - 57.9 9 2.9 1.5 N 6 CTDEP RSR Yes ASL
6 FED-MCL
6 CTDEP-MCL

7440-38-2 Arsenic 1.3 J 29.6 J µg/L WE-5 WE5 18/35 2 - 20 29.6 1.92 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 3.6 J 283 µg/L NESO11 NESO11 30/35 10.9 - 37.6 283 227 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-41-7 Beryllium 1.1 J 2.6 J µg/L NESO11 NESO11 2/35 0.11 - 1 2.6 ND 7.3 N 4 CTDEP RSR No BSL
4 FED-MCL
4 CTDEP-MCL

7440-42-8 Boron 80.8 2,070 J µg/L 13GW15-2 13MW15 16/16 - 2,070 NA 730 N NA NA Yes ASL
NA NA
NA NA
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Inorganics, Unfiltered (Continued)
7440-43-9 Cadmium 1.5 J 25.5 J µg/L 012191-NESOMW10S NESO10 4/34 0.22 - 3 25.5 ND 1.8 N 5 CTDEP RSR Yes ASL

5 FED-MCL
5 CTDEP-MCL

7440-70-2 Calcium 22,400 246,000 µg/L LS4GW13MW1501 13MW15 35/35 - 246,000 188,000 NA NA NA No NUT
NA NA
NA NA

15723-28-1 Chromium 1.4 J 116 µg/L NESO11 NESO11 3/35 0.68 - 5 116 49.9 11 N 100 CTDEP RSR Yes ASL
100 FED-MCL
100 CTDEP-MCL

7440-48-4 Cobalt 1.4 J 25.6 J µg/L NESO11 NESO11 2/35 0.8 - 5 25.6 48.6 73 N 10 CTDEP RSR No BSL, EPA1
NA NA
NA NA

7440-50-8 Copper 1.7 J 649 µg/L NESO11 NESO11 10/34 1 - 17.2 649 107 150 N 1,300 CTDEP RSR No EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 95.2 J 36,700 µg/L NESO11 NESO11 29/35 13 - 150 36,700 28,200 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 1.3 J 2,760 J µg/L NESO11 NESO11 18/32 1.3 - 20 2,760 6.63 NA 15 CTDEP RSR Yes ASL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 2,230 861,000 µg/L LS4GW13MW1501 13MW15 35/35 - 861,000 191,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 3.4 1,980 µg/L NESO11 NESO11 32/35 11.9 - 99.9 1,980 11,700 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7439-97-6 Mercury 0.47 J 0.47 J µg/L NESO11 NESO11 1/35 0.01 - 0.2 0.47 ND 1.1 N 2 CTDEP RSR No BSL
2 FED-MCL
2 CTDEP-MCL

7440-02-0 Nickel 0.83 J 80 µg/L NESO11 NESO11 15/35 0.75 - 12 80 32.2 73 N 100 CTDEP RSR Yes ASL
NA NA
100 CTDEP-MCL

7440-09-7 Potassium 4,490 285,000 µg/L LS4GW13MW1501 13MW15 35/35 - 285,000 70,800 NA NA NA No NUT
NA NA
NA NA

7782-49-2 Selenium 7.7 7.7 µg/L 011591-13MW14S 13MW14 1/32 1 - 30 7.7 3.19 18 N 50 CTDEP RSR No BSL
50 FED-MCL
50 CTDEP-MCL

7440-22-4 Silver 1.5 J 4.1 µg/L LS4GW13MW1501 13MW15 3/35 1 - 7 4.1 ND 18 N 36 CTDEP RSR No BSL
100 FED-SMCL
50 CTDEP-MCL

7440-23-5 Sodium 40,800 J 7,120,000 µg/L LS4GW13MW1501 13MW15 35/35 - 7,120,000 1,900,000 NA NA NA No NUT
NA NA
NA NA

7440-28-0 Thallium 3.6 J 11.5 J µg/L 012291-13MW15S-D 13MW15 3/26 1 - 10 11.5 ND 0.24 N 5 CTDEP RSR Yes ASL
2 FED-MCL
2 CTDEP-MCL
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Inorganics, Unfiltered (Continued)
7440-62-2 Vanadium 0.63 J 105 µg/L NESO11 NESO11 4/35 0.55 - 20 105 10.2 18 N 50 CTDEP RSR Yes ASL

NA NA
NA NA

7440-66-6 Zinc 4.9 J 924 µg/L NESO11 NESO11 19/35 1.2 - 14.5 924 131 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA

Inorganics, Filtered
7429-90-5 Aluminum 11 11 µg/L 13GW16-2 13MW16 1/26 10 - 85.7 11 64.4 3,700 N NA NA No BSL, EPA1

50 FED-SMCL
NA NA

7440-36-0 Antimony 4.6 J 14.8 µg/L 13GW14-2 13MW14 5/26 2.5 - 22.3 14.8 2.01 1.5 N 6 CTDEP RSR Yes ASL
6 FED-MCL
6 CTDEP-MCL

7440-38-2 Arsenic 2.3 J 14.7 µg/L LS4GW13MW1301 13MW13 8/26 1 - 20 14.7 2.55 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 6 J 452 µg/L LS4GWNESO1001 NESO10 23/26 9.6 - 39.1 452 124 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-42-8 Boron 78.8 J 2,370 µg/L 13GW15-2 13MW15 16/16 - 2,370 NA 730 N NA NA Yes ASL
NA NA
NA NA

7440-70-2 Calcium 24,500 251,000 µg/L LS4GW13MW1501 13MW15 26/26 - 251,000 152,000 NA NA NA No NUT
NA NA
NA NA

7440-48-4 Cobalt 1.1 J 1.1 J µg/L LS4GW13MW1501 13MW15 1/26 0.8 - 5 1.1 43.3 1.1 N 10 CTDEP RSR No BSL, EPA1
NA NA
NA NA

7440-50-8 Copper 1.6 J 20.4 µg/L 13GW16-2 13MW16 8/25 1 - 7.5 20.4 39.4 150 N 1,300 CTDEP RSR No BSL, EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 56.2 9,280 µg/L LS4GW13MW1301 13MW13 19/26 13 - 97 9,280 25,300 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 1.4 J 14.1 µg/L NES011-2 NESO11 6/25 1 - 20 14.1 2.52 NA 15 CTDEP RSR No BSL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 2,180 J 878,000 µg/L LS4GW13MW1501 13MW15 26/26 - 878,000 150,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 6.1 611 µg/L WE-5 WE5 23/26 10.9 - 89.4 611 9,400 88 N NA CTDEP RSR Yes ASL
50 FED-SMCL
NA NA

7440-02-0 Nickel 1.2 J 1.2 J µg/L LS4GWNESO1001 NESO10 1/26 2.6 - 11 1.2 15.3 73 N 100 CTDEP RSR No BSL
NA NA
100 CTDEP-MCL

7440-09-7 Potassium 6,950 291,000 µg/L LS4GW13MW1501 13MW15 26/26 - 291,000 60,000 NA NA NA No NUT
NA NA
NA NA
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Background 
Concentration(4)

Screening Toxicity 
Value(5)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Inorganics, Filtered (Continued)
7782-49-2 Selenium 2.1 J 2.1 J µg/L NES010-2 NESO10 1/25 1.9 - 30 2.1 ND 18 N 50 CTDEP RSR No BSL

50 FED-MCL
50 CTDEP-MCL

7440-22-4 Silver 3.4 3.4 µg/L LS4GWQW401 QW-4 1/26 1.1 - 5.3 3.4 ND 18 N 36 CTDEP RSR No BSL
100 FED-SMCL
50 CTDEP-MCL

7440-23-5 Sodium 56,200 J 7,260,000 µg/L LS4GW13MW1501 13MW15 24/26 142 - 142 7,260,000 15,800,000 NA NA NA No NUT
NA NA
NA NA

7440-28-0 Thallium 6.8 J 6.8 J µg/L WE5-2 WE5 1/25 1 - 20 6.8 ND 0.24 N 5 CTDEP RSR Yes ASL
2 FED-MCL
2 CTDEP-MCL

7440-62-2 Vanadium 5.7 5.7 µg/L 13GW16-2 13MW16 1/26 0.55 - 5 5.7 9.9 18 N 50 CTDEP RSR No BSL
NA NA
NA NA

7440-66-6 Zinc 8.5 J 126 J µg/L LS4GWNESO1101 NESO11 14/26 1.2 - 17.1 126 109 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA

Miscellaneous Parameters
NA Nitrate 0.057 J 7.9 J mg/L LS4GW00201 MW2-4RI 10/10 - 7.9 NA 5.8 N NA NA Yes ASL

10 FED-MCL
10 CTDEP-MCL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 500 5,400 µg/L 012391-13MW16S 13MW16 4/35 500 - 3000 5,400 NA NA 500 CTDEP RSR Yes ASL

NA NA
NA NA

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. Definitions:
2 - Values presented are sample-specific quantitation limits. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
3 -  The maximum detected concentration is used for screening purposes. C = Carcinogen
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. COPC = Chemical Of Potential Concern
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level, April 2009.  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond J = Estimated value
     to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag). N = Noncarcinogen
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. NA = Not Applicable/Not Available
7 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. FED-MCL = Federal Maximum Contaminant Level (USEPA, 2006)
8 - Value is for hexavalent chromium. FED-SMCL = Federal Maximum Contaminant Level (USEPA, 2006)

CTDEP-RSR = Connecticut DEP Remediation Standard Regulations, 2007.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the CTDEP-MCL = Connecticut DEP Maximum Contaminant Level.
chemical was retained as a COPC.

Associated Samples
012191-13MW13S 012291-13MW15S-D LS4GW00201 LS4GWQW401 Rationale Codes:
13GW13 13GW15 012191-NESOMW10S 012291-WEMW1S For selection as a COPC:
13GW13-2 13GW15-2 NESO10 WE-1   ASL = Above Screening Level/ARAR/TBC
LS4GW13MW1301 LS4GW13MW1501 NES010-2 WE1-2
011591-13MW14S 012391-13MW16S LS4GWNESO1001 LS4GWWE101 For elimination as a COPC:
13MW14 13MW16 012191-NESO11 012291-WEMW4S   BSL = Below COPC Screening Level
13GW14-2 13GW16-2 NESO11 012391-WEMW5S   NUT = Essential nutrient
LS4GW13MW1401 LS4GW13MW1601 NES011-2 WE-5   NTX = No toxicity criteria
012291-13MW15S LS4GW00101 LS4GWNESO1101 WE5-2   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
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Zone 4 Volatile Organics
71-55-6 1,1,1-Trichloroethane 1 J 1 J µg/L 012191-NESO11 NESO11 1/25 5 - 10 1 NA 62,000 6,500 3,100 N No BSL
75-34-3 1,1-Dichloroethane 1 J 15 µg/L 012191-13MW13S 13MW13 7/25 5 - 10 15 NA NA 3,000 2,200 N No BSL
75-35-4 1,1-Dichloroethene 4 J 57 µg/L 012191-13MW13S 13MW13 4/25 5 - 10 57 NA 96 190 190 N No BSL
100-41-4 Ethylbenzene 2 J 8 J µg/L WE1-2 WE1 2/25 5 - 10 8 NA 580,000 2,700 3.04 C(10) Yes ASL
75-09-2 Methylene Chloride 9 J 9 J µg/L WE5-2 WE5 1/25 5 - 11 9 NA 48,000 160 58 C No BSL
108-88-3 Toluene 36 36 µg/L 012191-NESOMW10S NESO10 1/25 5 - 10 36 NA 4,000,000 7,100 1,500 N No BSL

1330-20-7 Total Xylenes 5 J 27 µg/L WE1-2 WE1 3/25 5 - 10 27 NA NA 8,700 22,000 N No BSL
75-01-4 Vinyl Chloride 5 J 12 µg/L 012191-13MW13S 13MW13 2/25 10 - 10 12 NA 15,750 1.6 0.32 C(10) Yes ASL

Semivolatile Organics
105-67-9 2,4-Dimethylphenol 1 J 1 J µg/L LS4GW13MW1601 13MW16 1/26 10 - 12 1 NA NA NA NA No NTX
83-32-9 Acenaphthene 0.8 J 2 J µg/L LS4GW13MW1601 13MW16 4/26 10 - 12 2 NA NA NA NA No NTX
56-55-3 Benzo(a)anthracene 1 J 1 J µg/L NESO11 NESO11 1/26 10 - 12 1 NA 0.3 NA NA Yes ASL
50-32-8 Benzo(a)pyrene 0.8 J 0.8 J µg/L NESO11 NESO11 1/26 10 - 12 0.8 NA NA NA NA Yes ASL
205-99-2 Benzo(b)fluoranthene 0.6 J 0.6 J µg/L NESO11 NESO11 1/26 10 - 12 0.6 NA 0.3 NA NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 1 J 1 J µg/L NESO11 NESO11 1/26 10 - 12 1 NA 110,000 (9) NA NA No BSL
207-08-9 Benzo(k)fluoranthene 1 J 1 J µg/L NESO11 NESO11 1/26 10 - 12 1 NA 0.3 NA NA Yes ASL
117-81-7 Bis(2-ethylhexyl)phthalate 1 J 10 J µg/L NESO11 NESO11 2/26 10 - 15 10 NA 59 NA NA No BSL
86-74-8 Carbazole 0.7 J 0.7 J µg/L LS4GW13MW1601 13MW16 1/26 10 - 12 0.7 NA NA NA NA No NTX
218-01-9 Chrysene 0.9 J 0.9 J µg/L NESO11 NESO11 1/26 10 - 12 0.9 NA NA NA NA No NTX
84-74-2 di-n-Butyl Phthalate 0.6 J 0.6 J µg/L 13GW16-2 13MW16 1/26 10 - 12 0.6 NA 120,000 NA NA No BSL
132-64-9 Dibenzofuran 1 J 1 J µg/L LS4GW13MW1601 13MW16 1/26 10 - 12 1 NA NA NA NA No NTX
206-44-0 Fluoranthene 2 J 2 J µg/L NESO11 NESO11 1/26 10 - 12 2 NA 3,700 NA NA No BSL
86-73-7 Fluorene 0.8 J 0.8 J µg/L LS4GW13MW1601 13MW16 1/26 10 - 12 0.8 NA 140,000 NA NA No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.7 J 0.7 J µg/L NESO11 NESO11 1/26 10 - 12 0.7 NA NA NA NA No NTX
91-20-3 Naphthalene 0.6 J 4 J µg/L LS4GW13MW1601 13MW16 3/26 10 - 12 4 NA NA NA 150 N No BSL
85-01-8 Phenanthrene 0.6 J 1 J µg/L NESO11 NESO11 2/26 10 - 12 1 NA 0.3 NA NA No BSL
129-00-0 Pyrene 1 J 2 J µg/L NESO11 NESO11 4/26 10 - 12 2 NA 110,000 NA NA No BSL

Inorganics
7429-90-5 Aluminum 18.2 J 40,800 µg/L NESO11 NESO11 5/35 10 - 178 40,800 3,560 NA NA NA No NTX
7440-36-0 Antimony 5.6 9 µg/L LS4GW00201 MW2-4RI 3/32 2.5 - 57.9 9 2.9 86,000 NA NA No BSL
7440-38-2 Arsenic 1.3 J 29.6 J µg/L WE-5 WE5 18/35 2 - 20 29.6 1.92 4 NA NA Yes ASL
7440-39-3 Barium 3.6 J 283 µg/L NESO11 NESO11 30/35 10.9 - 37.6 283 227 NA NA NA No NTX
7440-41-7 Beryllium 1.1 J 2.6 J µg/L NESO11 NESO11 2/35 0.11 - 1 2.6 ND 4 NA NA No BSL
7440-42-8 Boron 80.8 2,070 J µg/L 13GW15-2 13MW15 16/16 - 2,070 NA NA NA NA No NTX
7440-43-9 Cadmium 1.5 J 25.5 J µg/L 012191-NESOMW10S NESO10 4/34 0.22 - 3 25.5 ND 6 NA NA Yes ASL
7440-70-2 Calcium 22,400 246,000 µg/L LS4GW13MW1501 13MW15 35/35 - 246,000 188,000 NA NA NA No NUT
15723-28-1 Chromium 1.4 J 116 µg/L NESO11 NESO11 3/35 0.68 - 5 116 49.9 110 NA NA Yes ASL
7440-48-4 Cobalt 1.4 J 25.6 J µg/L NESO11 NESO11 2/35 0.8 - 5 25.6 48.6 NA NA NA No NTX
7440-50-8 Copper 1.7 J 649 µg/L NESO11 NESO11 10/34 1 - 17.2 649 107 48 NA NA Yes ASL
7439-89-6 Iron 95.2 J 36,700 µg/L NESO11 NESO11 29/35 13 - 150 36,700 28,200 NA NA NA No NTX
7439-92-1 Lead 1.3 J 2,760 J µg/L NESO11 NESO11 18/32 1.3 - 20 2,760 6.63 13 NA NA Yes ASL
7439-95-4 Magnesium 2,230 861,000 µg/L LS4GW13MW1501 13MW15 35/35 - 861,000 191,000 NA NA NA No NUT
7439-96-5 Manganese 3.4 1,980 µg/L NESO11 NESO11 32/35 11.9 - 99.9 1,980 11,700 NA NA NA No NTX
7439-97-6 Mercury 0.47 J 0.47 J µg/L NESO11 NESO11 1/35 0.01 - 0.2 0.47 ND 0.4 NA NA Yes ASL
7440-02-0 Nickel 0.83 J 80 µg/L NESO11 NESO11 15/35 0.75 - 12 80 32.2 880 NA NA No BSL
7440-09-7 Potassium 4,490 285,000 µg/L LS4GW13MW1501 13MW15 35/35 - 285,000 70,800 NA NA NA No NUT
7782-49-2 Selenium 7.7 7.7 µg/L 011591-13MW14S 13MW14 1/32 1 - 30 7.7 3.19 50 NA NA No BSL
7440-22-4 Silver 1.5 J 4.1 µg/L LS4GW13MW1501 13MW15 3/35 1 - 7 4.1 ND 12 NA NA No BSL
7440-23-5 Sodium 40,800 J 7,120,000 µg/L LS4GW13MW1501 13MW15 35/35 - 7,120,000 1,900,000 NA NA NA No NUT
7440-28-0 Thallium 3.6 J 11.5 J µg/L 012291-13MW15S-D 13MW15 3/26 1 - 10 11.5 ND 63 NA NA No BSL
7440-62-2 Vanadium 0.63 J 105 µg/L NESO11 NESO11 4/35 0.55 - 20 105 10.2 NA NA NA No NTX
7440-66-6 Zinc 4.9 J 924 µg/L NESO11 NESO11 19/35 1.2 - 14.5 924 131 123 NA NA Yes ASL

Miscellaneous Parameters
NA Nitrate 0.057 J 7.9 J mg/L LS4GW00201 MW2-4RI 10/10 - 7.9 NA NA NA NA No NTX

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

EPA  Groundwater 
Volatilization 

Criterion(7)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)

CTDEP RSR 
Surface Water 

Protection 
Criterion(5)

CTDEP  
Groundwater 
Volatilization 

Criterion(6)
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Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

EPA  Groundwater 
Volatilization 

Criterion(7)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)

CTDEP RSR 
Surface Water 

Protection 
Criterion(5)

CTDEP  
Groundwater 
Volatilization 

Criterion(6)

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbon 500 5,400 µg/L 012391-13MW16S 13MW16 4/35 500 - 3000 5,400 NA NA NA NA Yes ASL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - CTDEP Remediation Standard Regulations, Residential, 2007. N = Noncarcinogen
6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, March 2003. NA = Not Applicable/Not Available
7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052.
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Pyrene is used as a surrogate for benzo(g,h,i)perylene. For selection as a COPC:
10 - USEPA Region I target level.   ASL = Above Screening Level and site background.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For elimination as a COPC:
chemical was retained as a COPC.   BSL = Below COPC Screening Level

  NUT = Essential nutrient
  NTX = No toxicity criteria

Associated Samples
012191-13MW13S LS4GW00201
13GW13 012191-NESOMW10S
13GW13-2 NESO10
LS4GW13MW1301 NES010-2
011591-13MW14S LS4GWNESO1001
13MW14 012191-NESO11
13GW14-2 NESO11
LS4GW13MW1401 NES011-2
012291-13MW15S LS4GWNESO1101
012291-13MW15S-D LS4GWQW401
13GW15 012291-WEMW1S
13GW15-2 WE-1
LS4GW13MW1501 WE1-2
012391-13MW16S LS4GWWE101
13MW16 012291-WEMW4S
13GW16-2 012391-WEMW5S
LS4GW13MW1601 WE-5
LS4GW00101 WE5-2
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ZONE 4 CHEMICALS RETAINED AS COPCs

NSB-NLON, GROTON, CONNECTICUT

Surface Soil Subsurface Soil Groundwater
Chemical Volatilization Migration to

to Indoor Air Surface Water
Volatile Organic Compounds
1,1-Dichloroethane X
1,1-Dichloroethene X
Ethylbenzene X X
Methylene Chloride X
Total Xylenes X
Vinyl Chloride X X
Semivolatile Organic Compounds
Benzo(a)anthracene X X X X X
Benzo(a)pyrene X X X X X
Benzo(b)fluoranthene X X X X X
Benzo(k)fluoranthene X X X
Bis(2-ethylhexyl)phthalate X
Carbazole X
Chrysene X
Dibenzo(a,h)anthracene X X X
Indeno(1,2,3-cd)pyrene X X X X
Naphthalene X
Phenanthrene
Inorganics
Antimony X X
Arsenic X X X X X
Barium
Boron X
Cadmium X X
Chromium X X X
Lead X X X X X X
Manganese X X
Mercury X
Nickel X
Thallium X
Vanadium X
Zinc X
Miscellaneous Parameters
Nitrate X
Petroleum Hydrocarbons
Total Petroleum Hydrocarbons X X X X X X

X - Indicates chemical was retained as a COPC.

LOWER SUBASE FEASIBIILTY STUDY

Soil to Air Soil to 
Groundwater

Direct 
Contact

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact
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Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 8E-07 - - - - - - 0.04 - -
Dermal Contact 3E-07 - - - - - - 0.002 - -
Inhalation 2E-07 - - - - - - 0.3 - -
Total 1E-06 - - - - - - 0.3 - -

Groundwater Dermal Contact 3E-06 - - - - Benzo(a)pyrene 0.06 - -
Inhalation 1E-09 - - - - - - 0.05 - -
Total 3E-06 - - - - Benzo(a)pyrene 0.1 - -
Total All Media 4E-06 0.4

Current Full-Time Employee Surface Soil Incidental Ingestion 2E-05 - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.02 - -

Dermal Contact 2E-05 - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.003 - -

Total 4E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

0.02 - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 1E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.02 - -

Dermal Contact 1E-05 - - - - Benzo(a)pyrene 0.002 - -

Total 2E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.02 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 2E-04 - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

0.3 - -

Dermal Contact 7E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

0.01 - -

Total 3E-04 Benzo(a)pyrene Benzo(a)anthracene, 
Dibenzo(a,h)anthracene

Benzo(b)fluoranthene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic
0.3 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 3E-05 - - Benzo(a)pyrene
Benzo(a)anthracene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.03 - -

Dermal Contact 1E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.002 - -

Total 4E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

0.03 - -
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Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Lifelong Residents   
(Child and Adult) Surface/Subsurface Soil Incidental Ingestion 2E-04 - - Benzo(a)pyrene, 

Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

NA - -

Dermal Contact 8E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

NA - -

Total 3E-04 Benzo(a)pyrene
Benzo(a)anthracene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

 Benzo(b)fluoranthene,  Arsenic NA - -

NA = Not applicable
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SUMMARY OF ZONE 4 CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organs HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 3E-07 - - - - - - 0.01 - -
Dermal Contact 6E-08 - - - - - - 0.0003 - -
Inhalation 2E-07 - - - - - - 0.2 - -
Total 5E-07 - - - - - - 0.2 - -

Groundwater Dermal Contact 9E-07 - - - - - - 0.1 - -
Inhalation 2E-10 - - - - - - 0.03 - -
Total 9E-07 - - - - - - 0.2 - -
Total All Media 1E-06 0.3

Current Full-Time Employee Surface Soil Incidental Ingestion 3E-06 - - - - Benzo(a)pyrene 0.01 - -
Dermal Contact 5E-07 - - - - - - 0.0002 - -
Total 4E-06 - - - - Benzo(a)pyrene 0.01 - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 2E-06 - - - - - - 0.01 - -
Dermal Contact 3E-07 - - - - - - 0.0002 - -
Total 2E-06 - - - - - - 0.01 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 4E-06 - - - - Benzo(a)pyrene 0.1 - -
Dermal Contact 6E-07 - - - - - - 0.002 - -
Total 5E-06 - - - - Benzo(a)pyrene 0.1 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 2E-06 - - - - - - 0.01 - -
Dermal Contact 2E-07 - - - - - - 0.0002 - -
Total 2E-06 - - - - - - 0.01 - -

Lifelong Residents Surface/Subsurface Soil Incidental Ingestion 6E-06 - - - - Benzo(a)pyrene NA - -
(Child and Adult) Dermal Contact 8E-07 - - - - - - NA - -

Total 7E-06 - - Benzo(a)pyrene NA - -

NA = Not applicable



TABLE 1-50

COMPARISON OF ZONE 4 CANCER RISKS AND HAZARD INDICES

NSB-NLON, GROTON, CONNECTICUT

Cancer Risk Hazard Index
Old Value(1) New Value Old Value(1) New Value

Surface Soil
Full-Time Employee 7E-05 4E-05 0.02 0.02

Surface/Subsurface Soil
Construction Workers 3E-06 1E-06 0.06 0.3
Full-Time Employee NC 2E-05 NC 0.02
Child Resident NR 2E-04 NR 0.3
Adult Resident NR 4E-05 NR 0.03
Lifelong Resident 1E-04 3E-04 0.05 NA

Groundwater
Construction Workers 9E-07 3E-06 0.7 0.1

Notes:
NA - Not applicable for this receptor.
NC - Not calculated, cancer risks and hazard indices were only calculated for the
        full-time employee exposed to surface soil in the 1999 HHRA.
NR - Not reported, only results for the lifelong resident were presented in the 1999 HHRA.
1 - Old values are from the 1999 HHRA.

Receptor

LOWER SUBASE FEASIBILITY STUDY
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ZONE 4 EPA CHEMICALS OF CONCERN

NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1) Impact on Human Receptors
SURFACE/SUBSURFACE SOIL
Benzo(a)anthracene Hypothetical Child Resident ILCR = 8E-06

Hypothetical Lifelong Resident ILCR = 9E-06
Benzo(a)pyrene Hypothetical Child Resident ILCR = 2E-04

Hypothetical Lifelong Resident ILCR = 2E-04
Benzo(b)fluoranthene Hypothetical Child Resident ILCR = 6E-06

Hypothetical Lifelong Resident ILCR = 8E-06
Dibenzo(a,h)anthracene Hypothetical Child Resident ILCR = 4E-05

Hypothetical Lifelong Resident ILCR = 4E-05
Indeno(1,2,3-cd)pyrene Hypothetical Child Resident ILCR = 1E-05

Hypothetical Lifelong Resident ILCR = 2E-05
Arsenic Hypothetical Child Resident ILCR = 6E-06

Hypothetical Lifelong Resident ILCR = 9E-06

Lead Risks for child residents, construction workers and full-time 
employees exceed acceptable levels.

ILCR = Incremental Lifetime Cancer Risk
1 - For mediums with ILCR > 1 x 10-4 a COC is any carcinogenic chemical with an ILCR 
    greater than 1 x 10-6 or a noncarcinogenic chemical contributing to target organ 
    hazard indices (HI) greater than 1.0.

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-52

ZONE 4 CTDEP CHEMICALS OF CONCERN
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1)

SOIL GROUNDWATER
Industrial Protective of Groundwater

Grassy Areas Paved Areas Surface Soil Subsurface Soil
Benzo(a)anthracene No samples were collected Benzo(a)anthracene Benzo(a)anthracene Arsenic Vinyl Chloride Benzo(a)anthracene

Benzo(a)pyrene from the grassy area at Dibenzo(a,h)anthracene Benzo(a)pyrene Lead Benzo(a)pyrene
Benzo(b)fluoranthene Zone 4. Lead Benzo(b)fluoranthene Total Petroleum Hydrocarbons Benzo(b)fluoranthene

Dibenzo(a,h)anthracene Total Petroleum Hydrocarbons Benzo(k)fluoranthene Benzo(k)fluoranthene
Indeno(1,2,3-cd)pyrene Carbazole Arsenic

Lead Chrysene Cadmium
Total Petroleum Hydrocarbons Dibenzo(a,h)anthracene Chromium

Indeno(1,2,3-cd)pyrene Lead
Lead Mercury

Total Petroleum Hydrocarbons Zinc
Total Petroleum Hydrocarbons

1 - Any chemical detected at a concentration exceeding a residential or industrial CTDEP RSR direct contact screening level or pollutant mobility criteria for soil or a volatilization or protection of surface water
     RSR for groundwater.

Residential Vapor Intrusion Surface Water



TABLE 1-53

ZONE 4 PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

CONSTRUCTION WORKERS - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Lead NA 737(2)

FULL-TIME EMPLOYEES - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Lead 1,000 1,090(2)

HYPOTHETICAL CHILD RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 1 0.17 1.7 17 NA
Benzo(a)pyrene 1 0.017 0.17 1.7 NA
Benzo(b)fluoranthene 1 0.17 1.7 17 NA
Dibenzo(a,h)anthracene 1 0.017 0.17 1.7 NA
Indeno(1,2,3-cd)pyrene 1 0.17 1.7 17 NA
Arsenic 10 0.56 5.6 56 22
Lead 400 400(3)

LIFELONG RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 1 0.15 1.5 15 NA
Benzo(a)pyrene 1 0.015 0.15 1.5 NA
Benzo(b)fluoranthene 1 0.15 1.5 15 NA
Dibenzo(a,h)anthracene 1 0.015 0.15 1.5 NA
Indeno(1,2,3-cd)pyrene 1 0.15 1.5 15 NA
Arsenic 10 0.39 3.9 39 NA
Lead 400 400(3)

Notes:
NA = Not applicable.
1 - Industrial/Commercial or Residential Criteria, CTDEP Remediation Standard Regulations, 2007. 
2 - Site-specific value derived using USEPA's Adult Lead Methodology.
3 - OSWER screening level for residential exposures to lead in soil.
Direct Exposure and Pollutant Mobility concerns are preliminary and will be finalized in Section 2.



TABLE 1-54

ZONE 4 CTDEP PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBLITY STUDY
NSB-NLON, GROTON, CONNECTICUT

2.

CTDEP RSR(1)

Soil Groundwater Surface
Direct Exposure Pollutant Vapor Water

Chemical Criteria Mobility Intrusion Protection
Residential Industrial Criteria Criteria Criteria

(mg/kg) (mg/kg) (mg/kg) (ug/L) (ug/L)
Vinyl Chloride NC NC NC 1.6 NC
Benzo(a)anthracene 1 7.8 1 NC 0.3
Benzo(a)pyrene 1 NC 1 NC 0.3
Benzo(b)fluoranthene 1 NC 1 NC 0.3
Benzo(k)fluoranthene 8.4 NC 1 NC 0.3
Carbazole NC NC 1 NC NC
Chrysene NC NC 1 NC NC
Dibenzo(a,h)anthracene 1 1 1 NC NC
Indeno(1,2,3-cd)pyrene 1 NC 1 NC NC
Arsenic NC NC NC NC 10
Cadmium NC NC NC NC 6
Chromium NC NC NC NC 110
Lead 400 1,000 0.15(2) NC 13
Mercury NC NC NC NC 0.4
Zinc NC NC NC NC 123
Total Petroleum Hydrocarbons 500 2,500 2,500 NC 2,500

Notes:
1 - CTDEP Remediation Standard Regulations, 2007.
2 - Criteria for Toxicity Characteristic Leaching Procedure (TCLP) or
     Synthetic Precipitation Leaching Procedure (SPLP) results (mg/L).
NC - Not a chemical of concern for this media.
TPH was not identified as a CERCLA COC, but as a contaminant evaluated under CTDEP RSRs.
Direct Exposure and Pollutant Mobility concerns are preliminary and will be finalized in Section 2.Direct Exposure and Pollutant Mobility concerns are preliminary and will be finalized in Section 

Definitions:
RSR - Remedial Standard Regulations



TABLE 1-55

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 5 SURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Zone 5 Volatile Organics

67-64-1 Acetone 8 J 140 µg/kg 19MW4-0002 (93), 
19SS1 (93)

19MW4,
19SS1 6/6 - 140 NA 6,100,000 N 500,000 NA No BSL

100-41-4 Ethylbenzene 38 J 38 J µg/kg 19MW4-0002 (93) 19MW4 1/6 10 - 11 38 NA 5,700 C 500,000 400,000 sat No BSL
75-09-2 Methylene Chloride 4 20 µg/kg 19MW4-0002 (93) 19MW4 6/6 - 20 NA 11,000 C 82,000 13,000 C No BSL
108-88-3 Toluene 10 J 10 J µg/kg 19MW4-0002 (93) 19MW4 1/6 10 - 11 10 NA 500,000 sat 500,000 650,000 sat No BSL
1330-20-7 Total Xylenes 150 150 µg/kg 19MW4-0002 (93) 19MW4 1/6 10 - 11 150 NA 60,000 N 500,000 70,000 N No BSL

Semivolatile Organics
56-55-3 Benzo(a)anthracene 230 J 230 J µg/kg 19MW3-0002 (93) 19MW3 1/4 340 - 20000 230 NA 150 C 1,000 NA Yes ASL
205-99-2 Benzo(b)fluoranthene 200 J 200 J µg/kg 19MW3-0002 (93) 19MW3 1/4 340 - 20000 200 NA 150 C 1,000 NA Yes ASL
206-44-0 Fluoranthene 480 480 µg/kg 19MW3-0002 (93) 19MW3 1/4 340 - 20000 480 NA 230,000 N 1,000,000 NA No BSL
129-00-0 Pyrene 420 420 µg/kg 19MW3-0002 (93) 19MW3 1/4 340 - 20000 420 NA 230,000 N 1,000,000 NA No BSL

Pesticides/PCBs
72-55-9 4,4'-DDE 56 56 µg/kg 19SS1 (93) 19SS1 1/4 3.4 - 3.6 56 NA 1,400 C 1,800 NA No BSL

11096-82-5 Aroclor-1260 55 56 µg/kg 19MW3-0002 (93) 19MW3 2/4 34 - 360 56 NA 220 C 1,000 NA No BSL
Inorganics
7429-90-5 Aluminum 1,940 4,980 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 4,980 17,600 7,700 N NA 709,000 N No BSL, EPA1
7440-38-2 Arsenic 0.52 J 1.5 mg/kg 19SS1 (93) 19SS1 4/4 - 1.5 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 24.9 B 35.4 B mg/kg 19MW3-0002 (93) 19MW3 4/4 - 35.4 39 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.09 B 0.27 B mg/kg 19SS1 (93) 19SS1 3/4 0.29 - 0.29 0.27 0.72 16 N 2 1,380 C No BSL
7440-42-8 Boron 19.7 B 19.7 B mg/kg 19MW3-0002 (93) 19MW3 1/4 1.8 - 3.4 19.7 ND 1,600 N NA 2,840,000 N No BSL
7440-70-2 Calcium 753 J 881 B mg/kg 19TB2-0002 (93) 19TB2 4/4 - 881 314 NA NA NA No NUT
15723-28-1 Chromium 5 12.4 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 12.4 19.3 23 N(9,10) 100 (9) 276 C No BSL
7440-48-4 Cobalt 1.9 B 4.7 B mg/kg 19MW3-0002 (93) 19MW3 4/4 - 4.7 7 2.3 N(10) 70 1,180 C No EPA1
7440-50-8 Copper 5.5 19.7 mg/kg 19SS1 (93) 19SS1 4/4 - 19.7 17.9 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 4,290 10,400 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 10,400 16,800 5,500 N NA NA No EPA1
7439-92-1 Lead 6.1 48.4 mg/kg 19SS1 (93) 19SS1 3/4 10.4 - 10.4 48.4 17.5 400 400 NA No BSL
7439-95-4 Magnesium 882 B 2,860 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 2,860 2,460 NA NA NA No NUT
7439-96-5 Manganese 84.9 150 mg/kg 19TB4-0002 (93) 19TB4 4/4 - 150 172 180 N NA 7,090 N No BSL
7440-02-0 Nickel 5.7 B 9.4 mg/kg 19MW3-0002 (93) 19MW3 3/4 2 - 2 9.4 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 655 B 1,240 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 1,240 669 NA NA NA No NUT
7440-23-5 Sodium 60.9 B 296 B mg/kg 19MW3-0002 (93) 19MW3 3/4 277 - 277 296 ND NA NA NA No NUT
7440-28-0 Thallium 0.18 0.18 mg/kg 19SS1 (93) 19SS1 1/4 0.11 - 0.11 0.18 ND 0.51 N 5.4 NA No BSL
7440-62-2 Vanadium 5.9 B 15.6 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 15.6 33.3 39 N 470 NA Yes ASL
7440-66-6 Zinc 14 38.7 mg/kg 19SS1 (93) 19SS1 4/4 - 38.7 25.6 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 6,800 6,800 mg/kg 19SS1 (93) 19SS1 1/1 - 6,800 NA NA 500 NA Yes ASL

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4) ORNL RSLs(5) COPC 

Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)

Connecticut RSR 
Direct Exposure 

Criteria(6)

USEPA SSL 
Soil to Air(7)
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 5 SURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level (RSL).  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond to N = Noncarcinogen
     a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (April 2009). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Values are for hexavalent chromium. For selection as a COPC:
10 - Ten percent of the noncarcinogenic value is less than the carcinogenic value therefore the noncarcinogenic   ASL = Above Screening Level and site background.
       value is presented.

For elimination as a COPC:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   BSL = Below COPC Screening Level
chemical was retained as a COPC.   NUT = Essential nutrient

  NTX = No toxicity criteria
Associated Samples   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
19MW3-0002 (93)
19MW4-0002 (93)
19SS1 (93)
19TB1-0002 (93)
19TB2-0002 (93)
19TB4-0002 (93)
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 5 SURFACE SOIL - MIGRATION PATHWAYS

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Zone 5 Volatile Organics

67-64-1 Acetone 8 J 140 µg/kg 19MW4-0002 (93), 
19SS1 (93)

19MW4,
19SS1 6/6 - 140 NA 130,000 N 140,000 No BSL

100-41-4 Ethylbenzene 38 J 38 J µg/kg 19MW4-0002 (93) 19MW4 1/6 10 - 11 38 NA 13,000 MCL 10,100 No BSL
75-09-2 Methylene Chloride 4 20 µg/kg 19MW4-0002 (93) 19MW4 6/6 - 20 NA 23 MCL 1,000 No BSL
108-88-3 Toluene 10 J 10 J µg/kg 19MW4-0002 (93) 19MW4 1/6 10 - 11 10 NA 12,000 MCL 67,000 No BSL

1330-20-7 Total Xylenes 150 150 µg/kg 19MW4-0002 (93) 19MW4 1/6 10 - 11 150 NA 140,000 N 19,500 No BSL
Semivolatile Organics

56-55-3 Benzo(a)anthracene 230 J 230 J µg/kg 19MW3-0002 (93) 19MW3 1/4 340 - 20000 230 NA 3,200 MCL 1,000 No BSL
205-99-2 Benzo(b)fluoranthene 200 J 200 J µg/kg 19MW3-0002 (93) 19MW3 1/4 340 - 20000 200 NA 9,800 MCL 1,000 No BSL
206-44-0 Fluoranthene 480 480 µg/kg 19MW3-0002 (93) 19MW3 1/4 340 - 20000 480 NA 6,300,000 N 56,000 No BSL
129-00-0 Pyrene 420 420 µg/kg 19MW3-0002 (93) 19MW3 1/4 340 - 20000 420 NA 4,600,000 N 40,000 No BSL

Pesticides/PCBs
72-55-9 4,4'-DDE 56 56 µg/kg 19SS1 (93) 19SS1 1/4 3.4 - 3.6 56 NA 45,000 C NA No BSL

11096-82-5 Aroclor-1260 55 56 µg/kg 19MW3-0002 (93) 19MW3 2/4 34 - 360 56 NA NA NA No NTX
Inorganics
7429-90-5 Aluminum 1,940 4,980 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 4,980 17,600 170 NA No EPA1
7440-38-2 Arsenic 0.52 J 1.5 mg/kg 19SS1 (93) 19SS1 4/4 - 1.5 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 24.9 B 35.4 B mg/kg 19MW3-0002 (93) 19MW3 4/4 - 35.4 39 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.09 B 0.27 B mg/kg 19SS1 (93) 19SS1 3/4 0.29 - 0.29 0.27 0.72 63 MCL NA No BSL
7440-42-8 Boron 19.7 B 19.7 B mg/kg 19MW3-0002 (93) 19MW3 1/4 1.8 - 3.4 19.7 ND 470 N NA No BSL
7440-70-2 Calcium 753 J 881 B mg/kg 19TB2-0002 (93) 19TB2 4/4 - 881 314 NA NA No NUT
15723-28-1 Chromium 5 12.4 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 12.4 19.3 42 N NA No BSL
7440-48-4 Cobalt 1.9 B 4.7 B mg/kg 19MW3-0002 (93) 19MW3 4/4 - 4.7 7 3.3 N NA No EPA1
7440-50-8 Copper 5.5 19.7 mg/kg 19SS1 (93) 19SS1 4/4 - 19.7 17.9 11,000 MCL NA No BSL, EPA1
7439-89-6 Iron 4,290 10,400 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 10,400 16,800 NA NA No EPA1
7439-92-1 Lead 6.1 48.4 mg/kg 19SS1 (93) 19SS1 3/4 10.4 - 10.4 48.4 17.5 NA NA No NTX
7439-95-4 Magnesium 882 B 2,860 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 2,860 2,460 NA NA No NUT
7439-96-5 Manganese 84.9 150 mg/kg 19TB4-0002 (93) 19TB4 4/4 - 150 172 2,200 N NA No BSL
7440-02-0 Nickel 5.7 B 9.4 mg/kg 19MW3-0002 (93) 19MW3 3/4 2 - 2 9.4 ND 280 N NA No BSL
7440-09-7 Potassium 655 B 1,240 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 1,240 669 NA NA No NUT
7440-23-5 Sodium 60.9 B 296 B mg/kg 19MW3-0002 (93) 19MW3 3/4 277 - 277 296 ND NA NA No NUT
7440-28-0 Thallium 0.18 0.18 mg/kg 19SS1 (93) 19SS1 1/4 0.11 - 0.11 0.18 ND 1.1 N NA No BSL
7440-62-2 Vanadium 5.9 B 15.6 mg/kg 19MW3-0002 (93) 19MW3 4/4 - 15.6 33.3 5,100 N NA No BSL
7440-66-6 Zinc 14 38.7 mg/kg 19SS1 (93) 19SS1 4/4 - 38.7 25.6 14,000 N NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 6,800 6,800 mg/kg 19SS1 (93) 19SS1 1/1 - 6,800 NA NA 2,500 Yes ASL

TCLP Inorganics
7440-39-3 Barium 557 557 µg/L 19SS1 (93) 19SS1 1/1 - 557 NA NA 10,000 No BSL
7439-92-1 Lead 173 173 µg/L 19SS1 (93) 19SS1 1/1 - 173 NA NA 150 Yes ASL

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Connecticut RSR 
Pollutant Mobility 

Criterion(6)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

EPA SSL 
Soil to 

Groundwater(5)
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
19MW3-0002 (93) 19TB1-0002 (93)   BSL = Below COPC Screening Level
19MW4-0002 (93) 19TB2-0002 (93)   NUT = Essential nutrient
19SS1 (93) 19TB4-0002 (93)   NTX = No toxicity criteria

  EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
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LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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Zone 5 Volatile Organics
78-93-3 2-Butanone 5 5 µg/kg 19TB2-0608 (93) 19TB2 1/10 11 - 2800 5 NA 2,800,000 N 500,000 24,000,000 sat No BSL
67-64-1 Acetone 7 J 180 µg/kg 19MW4-0608 (93) 19MW4 9/10 12 - 2800 180 NA 6,100,000 N 500,000 NA No BSL

100-41-4 Ethylbenzene 33 J 33 J µg/kg 19MW4-0608 (93) 19MW4 1/10 11 - 2800 33 NA 5,700 C 500,000 400,000 sat No BSL
75-09-2 Methylene Chloride 5 1,900 µg/kg 19MW3-0406 (93) 19MW3 10/10 - 1,900 NA 11,000 C 82,000 13,000 C No BSL

108-88-3 Toluene 3 J 3 J µg/kg 19MW2-0204 (93), 
19TB2-0608 (93)

19MW2, 
19TB2 2/10 11 - 2800 3 NA 500,000 N 500,000 650,000 sat No BSL

1330-20-7 Total Xylenes 7 J 32 J µg/kg 19MW4-0608 (93) 19MW4 2/10 11 - 2800 32 NA 60,000 N 500,000 70,000 N No BSL
Semivolatile Organics

91-57-6 2-Methylnaphthalene 27 J 23,000 µg/kg 19MW3-0406 (93) 19MW3 7/23 330 - 22000 23,000 NA 31,000 N 474,000 NA No BSL
83-32-9 Acenaphthene 20 J 48 J µg/kg LS5SB0060201 TB6-5RI 2/23 330 - 22000 48 NA 340,000 N 1,000,000 NA No BSL

208-96-8 Acenaphthylene 20 J 49 J µg/kg LS5SB0060201 TB6-5RI 3/23 330 - 22000 49 NA 340,000 N(10) 1,000,000 NA No BSL
120-12-7 Anthracene 1 J 640 µg/kg LS5SB0030201 TB3-5RI 8/23 330 - 22000 640 NA 1,700,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 24 J 700 µg/kg LS5SB0040201 TB4-5RI 12/23 350 - 22000 700 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 29 J 1,100 µg/kg LS5SB0040201 TB4-5RI 12/24 350 - 22000 1,100 NA 15 C 1,000 NA Yes ASL

205-99-2 Benzo(b)fluoranthene 32 J 1,200 µg/kg LS5SB0040201 TB4-5RI 13/24 350 - 22000 1,200 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 35 J 600 µg/kg LS5SB0040201 TB4-5RI 11/24 330 - 22000 600 NA 170,000 N(11) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 18 J 290 J µg/kg LS5SB0040101-D TB4-5RI 10/23 330 - 22000 290 NA 6,200 C 8,400 NA No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 20 J 32 J µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/24 330 - 22000 32 NA 35,000 C 44,000 NA No BSL
85-68-7 Butyl Benzyl Phthalate 24 J 24 J µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/23 330 - 22000 24 NA 260,000 C 1,000,000 NA No BSL
86-74-8 Carbazole 21 J 61 J µg/kg LS5SB0060201 TB6-5RI 4/23 330 - 22000 61 NA NA 31,000 NA No BSL

218-01-9 Chrysene 28 J 850 µg/kg LS5SB0040201 TB4-5RI 12/24 350 - 22000 850 NA 15,000 C 84,000 NA No BSL
84-74-2 di-n-Butyl Phthalate 19 J 19 J µg/kg LS5SB0040101-D TB4-5RI 1/23 330 - 22000 19 NA 610,000 N 1,000,000 NA No BSL

117-84-0 di-n-Octyl Phthalate 62 J 62 J µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/23 330 - 22000 62 NA NA 1,000,000 NA No BSL
53-70-3 Dibenzo(a,h)anthracene 32 J 120 J µg/kg LS5SB0040101-D TB4-5RI 5/23 330 - 22000 120 NA 15 C 1,000 NA Yes ASL

132-64-9 Dibenzofuran 57 J 57 J µg/kg LS5SB0060201 TB6-5RI 1/23 330 - 22000 57 NA NA 270,000 NA No BSL
206-44-0 Fluoranthene 39 J 1,900 µg/kg LS5SB0040201 TB4-5RI 14/24 350 - 22000 1,900 NA 230,000 N 1,000,000 NA No BSL
86-73-7 Fluorene 18 J 4,100 J µg/kg LS5SB0010201 TB1-5RI 4/23 330 - 22000 4,100 NA 230,000 N 1,000,000 NA No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 24 J 530 µg/kg LS5SB0040201 TB4-5RI 10/23 330 - 22000 530 NA 150 C 1,000 NA Yes ASL
91-20-3 Naphthalene 22 J 4,500 J µg/kg LS5SB0010201 TB1-5RI 3/23 330 - 22000 4,500 NA 3,900 N 1,000,000 17,000 N Yes ASL
85-01-8 Phenanthrene 31 J 7,000 J µg/kg 19MW3-0406 (93) 19MW3 12/23 350 - 22000 7,000 NA 170,000 N(11) 1,000,000 NA No BSL

129-00-0 Pyrene 41 J 1,600 µg/kg LS5SB0040201 TB4-5RI 15/24 350 - 22000 1,600 NA 170,000 N 1,000,000 NA No BSL
Pesticides/PCBs

72-54-8 4,4'-DDD 10 12 µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/12 3.5 - 4 12 NA 2,000 C 2,600 NA No BSL
72-55-9 4,4'-DDE 350 430 µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/12 3.5 - 4 430 NA 1,400 C 1,800 NA No BSL
50-29-3 4,4'-DDT 520 640 µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/12 3.5 - 4 640 NA 1,700 C 1,800 750,000 C No BSL

5103-71-9 alpha-Chlordane 5 5.9 µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/12 1.8 - 2 5.9 NA 1,600 C(12) 490 (12) 72,000 C(12) No BSL
11096-82-5 Aroclor-1260 42 140 µg/kg 19MW2-0204 (93) 19MW2 4/12 35 - 81 140 NA 220 C 1,000 NA No BSL
Inorganics
7429-90-5 Aluminum 1,880 13,600 mg/kg 19MW1-0.252.25 (93)-D 19MW1 16/16 - 13,600 17,600 7,700 N NA 709,000 N No EPA1
7440-38-2 Arsenic 0.34 B 3.5 mg/kg 19MW1-0.252.25 (93) 19MW1 16/16 - 3.5 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 13.6 B 53.6 J mg/kg 19TB3-0204 (93) 19TB3 16/16 - 53.6 57.2 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.12 B 0.91 B mg/kg 19MW1-0.252.25 (93) 19MW1 10/16 0.08 - 0.24 0.91 0.72 16 N 2 1,380 C No BSL
7440-70-2 Calcium 455 B 2,810 J mg/kg LS5SB0060101 TB6-5RI 16/16 - 2,810 499 NA NA NA No NUT

15723-28-1 Chromium 2.5 23.4 mg/kg 19MW1-0.252.25 (93) 19MW1 16/16 - 23.4 21.5 23 N(13,14) 100 (13) 276 C No BSL
7440-48-4 Cobalt 0.98 B 4.9 B mg/kg 19TB4-0406 (93) 19TB4 16/16 - 4.9 8 2.3 N(14) 70 1,180 C No BSL, EPA1
7440-50-8 Copper 2.7 B 43.8 mg/kg 19MW3-0406 (93) 19MW3 16/16 - 43.8 25.6 310 N 2,500 NA No BSL, EPA1
57-12-5 Cyanide 0.17 B 0.24 B mg/kg 19MW2-0204 (93) 19MW2 2/12 0.15 - 1.2 0.24 NA 160 N 1,400 NA No BSL

7439-89-6 Iron 3,450 13,100 mg/kg 19MW1-0.252.25 (93)-D 19MW1 16/16 - 13,100 17,200 5,500 N NA NA No EPA1
7439-92-1 Lead 1.3 91.2 mg/kg LS5SB0010101 TB1-5RI 16/17 31.5 - 31.5 91.2 17.5 400 400 NA No BSL
7439-95-4 Magnesium 796 B 3,160 J mg/kg 19TB3-0204 (93) 19TB3 16/16 - 3,160 3,650 NA NA NA No NUT
7439-96-5 Manganese 43.1 300 mg/kg 19MW1-0.252.25 (93) 19MW1 16/16 - 300 188 180 N NA 7,090 N Yes ASL
7439-97-6 Mercury 0.01 J 0.1 mg/kg 19MW1-0.252.25 (93) 19MW1 2/16 0.01 - 0.11 0.1 0.05 2.3 N 20 NA No BSL
7440-02-0 Nickel 3 B 8.1 mg/kg 19MW3-0406 (93) 19MW3 15/16 2 - 2 8.1 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 239 B 3,100 J mg/kg 19TB3-0204 (93) 19TB3 16/16 - 3,100 2,580 NA NA NA No NUT
7782-49-2 Selenium 0.67 B 1.1 B mg/kg 19MW1-0.252.25 (93) 19MW1 1/16 0.16 - 0.38 1.1 ND 39 N 340 NA No BSL
7440-23-5 Sodium 47 B 529 B mg/kg 19TB3-1012 (93) 19TB3 16/16 - 529 ND NA NA NA No NUT
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Inorganics (Continued)
7440-62-2 Vanadium 4.3 B 22.9 mg/kg 19MW1-0.252.25 (93)-D 19MW1 16/16 - 22.9 35.1 39 N 470 NA No BSL
7440-66-6 Zinc 10.9 116 mg/kg LS5SB0060201 TB6-5RI 16/16 - 116 31.3 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 53 6,200 mg/kg 19TB2-0608 (93) 19TB2 12/14 66 - 78 6,200 NA NA 500 NA Yes ASL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level (RSL).  The noncarcinogenic values (denoted with a "N" flag) are the RSLs divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (April 2009). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Naphthalene is used as a surrogate for 2-methylnaphthalene. For selection as a COPC:
10 - Acenaphthene is used as a surrogate for acenaphthylene.   ASL = Above Screening Level and site background.
11 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
12 - Chlordane is used as a surrogate for alpha-chlordane. For elimination as a COPC:
13 - Values are for hexavalent chromium.   BSL = Below COPC Screening Level
14 - Ten percent of the noncarcinogenic value is less than the carcinogenic value therefore the noncarcinogenic value is presented.   NUT = Essential nutrient

  NTX = No toxicity criteria
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
chemical was retained as a COPC.

Associated Samples
19MW1-0.252.25 (93) LS5SB0010101
19MW1-0.252.25 (93)-D LS5SB0010101-D
19MW2-0204 (93) LS5SB0010201
19MW2-0406 (93) LS5SB0020101
19MW2-0406 (93)-D LS5SB0020201
19MW3-0406 (93) LS5SB0030101
19MW4-0004 (93) LS5SB0030101-D
19MW4-0608 (93) LS5SB0030201
19TB1-0004 (93) LS5SB0040101
19TB1-0608 (93) LS5SB0040101-D
19TB2-0608 (93) LS5SB0040201
19TB3-0204 (93) LS5SB0050101
19TB3-1012 (93) LS5SB0050201
19TB4-0204 (93) LS5SB0060101
19TB4-0406 (93) LS5SB0060201
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Zone 5 Volatile Organics
78-93-3 2-Butanone 5 5 µg/kg 19TB2-0608 (93) 19TB2 1/10 11 - 2800 5 NA 89,000 N 80,000 No BSL
67-64-1 Acetone 7 J 180 µg/kg 19MW4-0608 (93) 19MW4 9/10 12 - 2800 180 NA 130,000 N 140,000 No BSL
100-41-4 Ethylbenzene 33 J 33 J µg/kg 19MW4-0608 (93) 19MW4 1/10 11 - 2800 33 NA 13,000 MCL 10,100 No BSL
75-09-2 Methylene Chloride 5 1,900 µg/kg 19MW3-0406 (93) 19MW3 10/10 - 1,900 NA 23 MCL 1,000 Yes ASL

108-88-3 Toluene 3 J 3 J µg/kg 19MW2-0204 (93), 
19TB2-0608 (93)

19MW2, 
19TB2 2/10 11 - 2800 3 NA 12,000 MCL 67,000 No BSL

1330-20-7 Total Xylenes 7 J 32 J µg/kg 19MW4-0608 (93) 19MW4 2/10 11 - 2800 32 NA 140,000 N 19,500 No BSL
Semivolatile Organics

91-57-6 2-Methylnaphthalene 27 J 23,000 µg/kg 19MW3-0406 (93) 19MW3 7/23 330 - 22000 23,000 NA NA 9,800 Yes ASL
83-32-9 Acenaphthene 20 J 48 J µg/kg LS5SB0060201 TB6-5RI 2/23 330 - 22000 48 NA 630,000 N 84,000 No BSL
208-96-8 Acenaphthylene 20 J 49 J µg/kg LS5SB0060201 TB6-5RI 3/23 330 - 22000 49 NA NA 84,000 No BSL
120-12-7 Anthracene 1 J 640 µg/kg LS5SB0030201 TB3-5RI 8/23 330 - 22000 640 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 24 J 700 µg/kg LS5SB0040201 TB4-5RI 12/23 350 - 22000 700 NA 3,200 MCL 1,000 No BSL
50-32-8 Benzo(a)pyrene 29 J 1,100 µg/kg LS5SB0040201 TB4-5RI 12/24 350 - 22000 1,100 NA 8,200 MCL 1,000 Yes ASL
205-99-2 Benzo(b)fluoranthene 32 J 1,200 µg/kg LS5SB0040201 TB4-5RI 13/24 350 - 22000 1,200 NA 9,800 MCL 1,000 Yes ASL
191-24-2 Benzo(g,h,i)perylene 35 J 600 µg/kg LS5SB0040201 TB4-5RI 11/24 330 - 22000 600 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 18 J 290 J µg/kg LS5SB0040101-D TB4-5RI 10/23 330 - 22000 290 NA 9,800 MCL 1,000 No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 20 J 32 J µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/24 330 - 22000 32 NA 3,600,000 MCL 11,000 No BSL
85-68-7 Butyl Benzyl Phthalate 24 J 24 J µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/23 330 - 22000 24 NA 17,000,000 N 200,000 No BSL
86-74-8 Carbazole 21 J 61 J µg/kg LS5SB0060201 TB6-5RI 4/23 330 - 22000 61 NA 590 C 1,000 No BSL
218-01-9 Chrysene 28 J 850 µg/kg LS5SB0040201 TB4-5RI 12/24 350 - 22000 850 NA 3,200 MCL 1,000 No BSL
84-74-2 di-n-Butyl Phthalate 19 J 19 J µg/kg LS5SB0040101-D TB4-5RI 1/23 330 - 22000 19 NA 5,000,000 N 140,000 No BSL
117-84-0 di-n-Octyl Phthalate 62 J 62 J µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/23 330 - 22000 62 NA 4,900,000,000 N 20,000 No BSL
53-70-3 Dibenzo(a,h)anthracene 32 J 120 J µg/kg LS5SB0040101-D TB4-5RI 5/23 330 - 22000 120 NA 30,000 MCL 1,000 No BSL
132-64-9 Dibenzofuran 57 J 57 J µg/kg LS5SB0060201 TB6-5RI 1/23 330 - 22000 57 NA 48,000 N 5,600 No BSL
206-44-0 Fluoranthene 39 J 1,900 µg/kg LS5SB0040201 TB4-5RI 14/24 350 - 22000 1,900 NA 6,300,000 N 56,000 No BSL
86-73-7 Fluorene 18 J 4,100 J µg/kg LS5SB0010201 TB1-5RI 4/23 330 - 22000 4,100 NA 810,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 24 J 530 µg/kg LS5SB0040201 TB4-5RI 10/23 330 - 22000 530 NA 28,000 MCL 1,000 No BSL
91-20-3 Naphthalene 22 J 4,500 J µg/kg LS5SB0010201 TB1-5RI 3/23 330 - 22000 4,500 NA 61,000 N 56,000 No BSL
85-01-8 Phenanthrene 31 J 7,000 J µg/kg 19MW3-0406 (93) 19MW3 12/23 350 - 22000 7,000 NA NA 40,000 No BSL
129-00-0 Pyrene 41 J 1,600 µg/kg LS5SB0040201 TB4-5RI 15/24 350 - 22000 1,600 NA 4,600,000 N 40,000 No BSL

Pesticides/PCBs
72-54-8 4,4'-DDD 10 12 µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/12 3.5 - 4 12 NA 14,000 C NA No BSL
72-55-9 4,4'-DDE 350 430 µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/12 3.5 - 4 430 NA 45,000 C NA No BSL
50-29-3 4,4'-DDT 520 640 µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/12 3.5 - 4 640 NA 26,000 C NA No BSL

5103-71-9 alpha-Chlordane 5 5.9 µg/kg 19MW1-0.252.25 (93)-D 19MW1 1/12 1.8 - 2 5.9 NA 9,600 MCL(8) 66 (8) No BSL
11096-82-5 Aroclor-1260 42 140 µg/kg 19MW2-0204 (93) 19MW2 4/12 35 - 81 140 NA NA NA No NTX
Inorganics
7429-90-5 Aluminum 1,880 13,600 mg/kg 19MW1-0.252.25 (93)-D 19MW1 16/16 - 13,600 17,600 170 NA No EPA1
7440-38-2 Arsenic 0.34 B 3.5 mg/kg 19MW1-0.252.25 (93) 19MW1 16/16 - 3.5 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 13.6 B 53.6 J mg/kg 19TB3-0204 (93) 19TB3 16/16 - 53.6 57.2 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.12 B 0.91 B mg/kg 19MW1-0.252.25 (93) 19MW1 10/16 0.08 - 0.24 0.91 0.72 63 MCL NA No BSL
7440-70-2 Calcium 455 B 2,810 J mg/kg LS5SB0060101 TB6-5RI 16/16 - 2,810 499 NA NA No NUT
15723-28-1 Chromium 2.5 23.4 mg/kg 19MW1-0.252.25 (93) 19MW1 16/16 - 23.4 21.5 42 N NA No BSL
7440-48-4 Cobalt 0.98 B 4.9 B mg/kg 19TB4-0406 (93) 19TB4 16/16 - 4.9 8 3.3 N NA No EPA1
7440-50-8 Copper 2.7 B 43.8 mg/kg 19MW3-0406 (93) 19MW3 16/16 - 43.8 25.6 11,000 MCL NA No BSL, EPA1
57-12-5 Cyanide 0.17 B 0.24 B mg/kg 19MW2-0204 (93) 19MW2 2/12 0.15 - 1.2 0.24 NA 40 MCL NA No BSL

7439-89-6 Iron 3,450 13,100 mg/kg 19MW1-0.252.25 (93)-D 19MW1 16/16 - 13,100 17,200 NA NA No EPA1
7439-92-1 Lead 1.3 91.2 mg/kg LS5SB0010101 TB1-5RI 16/17 31.5 - 31.5 91.2 17.5 NA NA No NTX
7439-95-4 Magnesium 796 B 3,160 J mg/kg 19TB3-0204 (93) 19TB3 16/16 - 3,160 3,650 NA NA No NUT
7439-96-5 Manganese 43.1 300 mg/kg 19MW1-0.252.25 (93) 19MW1 16/16 - 300 188 2,200 N NA No BSL
7439-97-6 Mercury 0.01 J 0.1 mg/kg 19MW1-0.252.25 (93) 19MW1 2/16 0.01 - 0.11 0.1 0.05 2.1 MCL NA No BSL
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Inorganics (Continued)
7440-02-0 Nickel 3 B 8.1 mg/kg 19MW3-0406 (93) 19MW3 15/16 2 - 2 8.1 ND 280 N NA No BSL
7440-09-7 Potassium 239 B 3,100 J mg/kg 19TB3-0204 (93) 19TB3 16/16 - 3,100 2,580 NA NA No NUT
7782-49-2 Selenium 0.67 B 1.1 B mg/kg 19MW1-0.252.25 (93) 19MW1 1/16 0.16 - 0.38 1.1 ND 5.2 MCL NA No BSL
7440-23-5 Sodium 47 B 529 B mg/kg 19TB3-1012 (93) 19TB3 16/16 - 529 ND NA NA No NUT
7440-62-2 Vanadium 4.3 B 22.9 mg/kg 19MW1-0.252.25 (93)-D 19MW1 16/16 - 22.9 35.1 5,100 N NA No BSL
7440-66-6 Zinc 10.9 116 mg/kg LS5SB0060201 TB6-5RI 16/16 - 116 31.3 14,000 N NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 53 6,200 mg/kg 19TB2-0608 (93) 19TB2 12/14 66 - 78 6,200 NA NA 2,500 Yes ASL

SPLP Inorganics
7439-92-1 Lead 1.4 J 10.1 µg/L LS5SB0010101 TB1-5RI 4/4 - 10.1 NA NA 150 No BSL

TCLP Inorganics
7440-39-3 Barium 217 417 µg/L 19TB3-1012 (93) 19TB3 8/8 - 417 NA NA 10,000 No BSL
7440-43-9 Cadmium 2.8 B 2.8 B µg/L 19MW1-0.252.25 (93) 19MW1 1/8 2 - 2.5 2.8 NA NA 50 No BSL
15723-28-1 Chromium 5.4 B 32.4 µg/L 19MW2-0406 (93)-D 19MW2 5/8 3.9 - 4 32.4 NA NA 500 No BSL
7439-92-1 Lead 12.4 419 µg/L 19MW2-0406 (93) 19MW2 7/8 26 - 28 419 NA NA 150 Yes ASL
7440-22-4 Silver 9.8 19.4 µg/L 19MW2-0406 (93)-D 19MW2 3/8 2.5 - 4 19.4 NA NA 360 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
8 - Chlordane is used as a surrogate for gamma-chlordane. Rationale Codes:

For selection as a COPC:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   ASL = Above Screening Level and site background.
chemical was retained as a COPC.

For elimination as a COPC:
Associated Samples   BSL = Below COPC Screening Level
19MW1-0.252.25 (93) 19TB2-0608 (93) LS5SB0030101   NUT = Essential nutrient
19MW1-0.252.25 (93)-D 19TB3-0204 (93) LS5SB0030101-D   NTX = No toxicity criteria
19MW2-0204 (93) 19TB3-1012 (93) LS5SB0030201   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
19MW2-0406 (93) 19TB4-0204 (93) LS5SB0040101
19MW2-0406 (93)-D 19TB4-0406 (93) LS5SB0040101-D
19MW3-0406 (93) LS5SB0010101 LS5SB0040201
19MW4-0004 (93) LS5SB0010101-D LS5SB0050101
19MW4-0608 (93) LS5SB0010201 LS5SB0050201
19TB1-0004 (93) LS5SB0020101 LS5SB0060101
19TB1-0608 (93) LS5SB0020201 LS5SB0060201



TABLE 1-59

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 5 GROUNDWATER - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 3

Zone 5 Volatile Organics
100-41-4 Ethylbenzene 4 4 µg/L 19MW4 (93) 19MW4 1/3 1 - 1 4 NA 1.5 N 700 CTDEP RSR Yes ASL

700 FED-MCL
700 CTDEP-MCL

108-88-3 Toluene 0.8 J 0.8 J µg/L 19MW4 (93) 19MW4 1/3 1 - 1 0.8 NA 230 N 1,000 CTDEP RSR No BSL
1,000 FED-MCL
1,000 CTDEP-MCL

1330-20-7 Total Xylenes 13 13 µg/L 19MW4 (93) 19MW4 1/3 1 - 5 13 NA 20 N 530 CTDEP RSR No BSL
10,000 FED-MCL
10,000 CTDEP-MCL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 37 75 µg/L 19MW4 (93) 19MW4 2/5 10 - 12 75 NA 15 N(7) 49 CTDEP RSR Yes ASL

NA NA
NA NA

83-32-9 Acenaphthene 2 J 3 J µg/L 19GW3 (93) 19MW3 2/5 10 - 12 3 NA 220 N NA NA No BSL
NA NA
NA NA

208-96-8 Acenaphthylene 2 J 2 J µg/L LS5GW19MW301 19MW3 1/5 10 - 12 2 NA 220 N(8) 420 CTDEP RSR No BSL
NA NA
NA NA

84-74-2 di-n-Butyl Phthalate 0.6 J 0.6 J µg/L LS5GW19MW301 19MW3 1/5 10 - 12 0.6 NA 370 N 700 CTDEP RSR No BSL
NA NA
NA NA

132-64-9 Dibenzofuran 1 J 2 J µg/L 19GW3 (93) 19MW3 3/5 10 - 12 2 NA NA 28 CTDEP RSR No NTX
19MW4 (93) 19MW4 NA NA

NA NA
86-73-7 Fluorene 2 J 4 J µg/L 19GW3 (93) 19MW3 3/5 10 - 12 4 NA 150 N 280 CTDEP RSR No BSL

NA NA
NA NA

91-20-3 Naphthalene 0.6 J 73 µg/L 19MW4 (93) 19MW4 3/5 10 - 12 73 NA 0.14 N 280 CTDEP RSR Yes ASL
NA NA
NA NA

85-01-8 Phenanthrene 1 J 2 J µg/L 19MW4 (93) 19MW4 2/5 10 - 12 2 NA 110 N(9) 200 CTDEP RSR No BSL
NA NA
NA NA

Inorganics, Unfiltered
7440-39-3 Barium 177 324 µg/L LS5GW19MW201 19MW2 2/5 43.7 - 72.8 324 227 730 N 1,000 CTDEP RSR No BSL

2,000 FED-MCL
2,000 CTDEP-MCL

7440-70-2 Calcium 22,700 J 182,000 µg/L LS5GW19MW201 19MW2 5/5 - 182,000 188,000 NA NA NA No NUT
NA NA
NA NA

7440-48-4 Cobalt 11.5 11.5 µg/L 19MW4 (93) 19MW4 1/5 2.9 - 3 11.5 48.6 1.1 N 10 CTDEP RSR No  EPA1
NA NA
NA NA

7440-50-8 Copper 2.4 J 4.2 µg/L LS5GW19MW201 19MW2 2/5 3 - 3 4.2 107 150 N 1,300 CTDEP RSR No BSL, EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 10,700 J 31,900 J µg/L 19MW4 (93) 19MW4 3/5 30.9 - 220 31,900 28,200 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 1.3 J 1.3 J µg/L LS5GW19MW201 19MW2 1/5 1.3 - 4.4 1.3 6.63 NA 15 CTDEP RSR No BSL
15 FED-MCL
15 CTDEP-MCL

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
Value(5)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source



TABLE 1-59

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 5 GROUNDWATER - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 3

Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
Value(5)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Inorganics, Unfiltered (Continued)
7439-95-4 Magnesium 3,360 391,000 µg/L LS5GW19MW201 19MW2 5/5 - 391,000 191,000 NA NA NA No NUT

NA NA
NA NA

7439-96-5 Manganese 4.6 J 4,140 J µg/L 19MW4 (93) 19MW4 4/5 6.2 - 6.2 4,140 11,700 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7439-97-6 Mercury 0.41 0.41 µg/L LS5GW19MW301 19MW3 1/5 0.04 - 0.18 0.41 ND 1.1 N 2 CTDEP RSR No BSL
2 FED-MCL
2 CTDEP-MCL

7440-09-7 Potassium 3,840 113,000 µg/L LS5GW19MW201 19MW2 5/5 - 113,000 70,800 NA NA NA No NUT
NA NA
NA NA

7440-23-5 Sodium 21,900 J 3,090,000 µg/L LS5GW19MW201 19MW2 5/5 - 3,090,000 1,900,000 NA NA NA No NUT
NA NA
NA NA

7440-66-6 Zinc 21.3 J 21.3 J µg/L LS5GW19MW201 19MW2 1/5 3 - 15.7 21.3 131 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA

Inorganics, Filtered
7429-90-5 Aluminum 136 B 172 B µg/L 19GW3 (93) 19MW3 3/5 12.5 - 26.8 172 64.4 3,700 N NA NA No EPA1

50 FED-SMCL
NA NA

7440-38-2 Arsenic 34.3 34.3 µg/L 19MW4 (93) 19MW4 1/5 2 - 2.5 34.3 2.55 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 43.7 B 370 µg/L LS5GW19MW301 19MW3 5/5 - 370 124 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-42-8 Boron 162 206 µg/L 19MW4 (93) 19MW4 3/3 - 206 NA 730 N NA NA No BSL
NA NA
NA NA

7440-70-2 Calcium 23,900 165,000 µg/L LS5GW19MW201 19MW2 5/5 - 165,000 152,000 NA NA NA No NUT
NA NA
NA NA

7440-48-4 Cobalt 10.5 B 10.5 B µg/L 19MW4 (93) 19MW4 1/5 2.9 - 3 10.5 43.3 1.1 N 10 CTDEP RSR No EPA1
NA NA
NA NA

7440-50-8 Copper 3.2 11.4 µg/L LS5GW19MW301 19MW3 2/5 3 - 3 11.4 39.4 150 N 1,300 CTDEP RSR No BSL, EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 42.5 B 31,100 µg/L 19MW4 (93) 19MW4 4/5 22.2 - 22.2 31,100 25,300 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 1.4 B 2.2 B µg/L 19GW3 (93) 19MW3 2/5 1 - 1.3 2.2 2.52 NA 15 CTDEP RSR No BSL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 3,410 B 351,000 µg/L LS5GW19MW201 19MW2 5/5 - 351,000 150,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 7.6 B 4,090 µg/L 19MW4 (93) 19MW4 4/5 1.6 - 1.6 4,090 9,400 88 N NA NA Yes ASL
50 FED-SMCL
NA NA



TABLE 1-59

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 5 GROUNDWATER - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT
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Exposure 
Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Maximum 
Concentration(1) Units

Frequency 
of 

Detection

Sample/Location of Maximum 
Concentration

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
Value(5)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

Inorganics, Filtered (Continued)
7440-09-7 Potassium 4,030 B 100,000 µg/L LS5GW19MW201 19MW2 5/5 - 100,000 60,000 NA NA NA No NUT

NA NA
NA NA

7440-23-5 Sodium 21,600 2,770,000 µg/L LS5GW19MW201 19MW2 5/5 - 2,770,000 1,580,000 NA NA NA No NUT
NA NA
NA NA

7440-62-2 Vanadium 3 J 3 J µg/L LS5GW19MW301 19MW3 1/5 2.9 - 5 3 9.9 18 N 50 CTDEP RSR No BSL
NA NA
NA NA

7440-66-6 Zinc 3.3 B 185 J µg/L LS5GW19MW201 19MW2 4/5 11 - 11 185 109 1,100 N 5,000 CTDEP RSR No BSL
5,000 FED-SMCL
NA NA

Miscellaneous Parameters
NA Nitrate 1.2 1.2 mg/L LS5GW19MW201 19MW2 1/2 0.05 - 0.05 1.2 NA 10 NA NA No BSL

10 FED-MCL
10 CTDEP-MCL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level (RSL).  The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond N = Noncarcinogen
     to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  NA = Not Applicable/Not Available
     (April 2009). FED-MCL = Federal Maximum Contaminant Level (USEPA, 2006)
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. FED-SMCL = Federal Maximum Contaminant Level (USEPA, 2006)
7- Acenaphthene is used as a surrogate for acenaphthylene. CTDEP-RSR = Connecticut DEP Remediation Standard Regulations, 2007.
8 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. CTDEP-MCL = Connecticut DEP Maximum Contaminant Level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the Rationale Codes:
chemical was retained as a COPC. For selection as a COPC:

  ASL = Above Screening Level/ARAR/TBC
Associated Samples
19GW2 (93) For elimination as a COPC:
LS5GW19MW201   BSL = Below COPC Screening Level
19GW3 (93)   NUT = Essential nutrient
LS5GW19MW301   NTX = No toxicity criteria
19MW4 (93)   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical



TABLE 1-60

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 5 GROUNDWATER - MIGRATION PATHWAYS

NSB-NLON, GROTON, CONNECTICUT

Zone 5 Volatile Organics
100-41-4 Ethylbenzene 4 4 µg/L 19MW4 (93) 19MW4 1/3 1 - 1 4 NA 580,000 2,700 3.04 C(9) Yes ASL
108-88-3 Toluene 0.8 J 0.8 J µg/L 19MW4 (93) 19MW4 1/3 1 - 1 0.8 NA 4,000,000 7,100 1,500 N No BSL

1330-20-7 Total Xylenes 13 13 µg/L 19MW4 (93) 19MW4 1/3 1 - 5 13 NA NA 8,700 22,000 N No BSL
Semivolatile Organics

91-57-6 2-Methylnaphthalene 37 75 µg/L 19MW4 (93) 19MW4 2/5 10 - 12 75 NA NA NA 3,300 N No BSL
83-32-9 Acenaphthene 2 J 3 J µg/L 19GW3 (93) 19MW3 2/5 10 - 12 3 NA NA NA NA No NTX
208-96-8 Acenaphthylene 2 J 2 J µg/L LS5GW19MW301 19MW3 1/5 10 - 12 2 NA 0.3 NA NA Yes ASL
84-74-2 di-n-Butyl Phthalate 0.6 J 0.6 J µg/L LS5GW19MW301 19MW3 1/5 10 - 12 0.6 NA 120,000 NA NA No BSL

132-64-9 Dibenzofuran 1 J 2 J µg/L 19GW3 (93), 
19MW4 (93)

19MW3, 
19MW4 3/5 10 - 12 2 NA NA NA NA No NTX

86-73-7 Fluorene 2 J 4 J µg/L 19GW3 (93) 19MW3 3/5 10 - 12 4 NA 140,000 NA NA No BSL
91-20-3 Naphthalene 0.6 J 73 µg/L 19MW4 (93) 19MW4 3/5 10 - 12 73 NA NA NA 150 N No BSL
85-01-8 Phenanthrene 1 J 2 J µg/L 19MW4 (93) 19MW4 2/5 10 - 12 2 NA 23 NA NA No BSL

Inorganics
7440-39-3 Barium 177 324 µg/L LS5GW19MW201 19MW2 2/5 43.7 - 72.8 324 227 NA NA NA No NTX
7440-70-2 Calcium 22,700 J 182,000 µg/L LS5GW19MW201 19MW2 5/5 - 182,000 188,000 NA NA NA No NUT
7440-48-4 Cobalt 11.5 11.5 µg/L 19MW4 (93) 19MW4 1/5 2.9 - 3 11.5 48.6 NA NA NA No NTX
7440-50-8 Copper 2.4 J 4.2 µg/L LS5GW19MW201 19MW2 2/5 3 - 3 4.2 107 48 NA NA No BSL
7439-89-6 Iron 10,700 J 31,900 J µg/L 19MW4 (93) 19MW4 3/5 30.9 - 220 31,900 28,200 NA NA NA No NTX
7439-92-1 Lead 1.3 J 1.3 J µg/L LS5GW19MW201 19MW2 1/5 1.3 - 4.4 1.3 6.63 13 NA NA No BSL
7439-95-4 Magnesium 3,360 391,000 µg/L LS5GW19MW201 19MW2 5/5 - 391,000 191,000 NA NA NA No NUT
7439-96-5 Manganese 4.6 J 4,140 J µg/L 19MW4 (93) 19MW4 4/5 6.2 - 6.2 4,140 11,700 NA NA NA No NTX
7439-97-6 Mercury 0.41 0.41 µg/L LS5GW19MW301 19MW3 1/5 0.04 - 0.18 0.41 ND 0.4 NA NA Yes ASL
7440-09-7 Potassium 3,840 113,000 µg/L LS5GW19MW201 19MW2 5/5 - 113,000 70,800 NA NA NA No NUT
7440-23-5 Sodium 21,900 J 3,090,000 µg/L LS5GW19MW201 19MW2 5/5 - 3,090,000 1,900,000 NA NA NA No NUT
7440-66-6 Zinc 21.3 J 21.3 J µg/L LS5GW19MW201 19MW2 1/5 3 - 15.7 21.3 131 123 NA NA No BSL

Miscellaneous Parameters
NA Nitrate 1.2 1.2 mg/L LS5GW19MW201 19MW2 1/2 0.05 - 0.05 1.2 NA NA NA NA No NTX

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - CTDEP Remediation Standard Regulations, Residential, 2007. N = Noncarcinogen
6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, March 2003. NA = Not Applicable/Not Available
7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052. sat = soil saturation concentration
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - USEPA Region I target level. For selection as a COPC:

  ASL = Above Screening Level and site background.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC. For elimination as a COPC:

  BKG = Less than Background Concentration
Associated Samples   BSL = Below COPC Screening Level
19GW2 (93)   NUT = Essential nutrient
LS5GW19MW201   NTX = No toxicity criteria
19GW3 (93)
LS5GW19MW301
19MW4 (93)

Units
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of 
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TABLE 1-61

ZONE 5 CHEMICALS RETAINED AS COPCs

NSB-NLON, GROTON, CONNECTICUT

Surface Soil Subsurface Soil Groundwater
Chemical Volatilization Migration to

to Indoor Air Surface Water
Volatile Organic Compounds
Methylene Chloride X
Ethylbenzene X
Semivolatile Organic Compounds
Acenaphthylene X
2-Methylnaphthalene X X
Benzo(a)anthracene X X
Benzo(a)pyrene X X
Benzo(b)fluoranthene X X X
Dibenzo(a,h)anthracene X
Indeno(1,2,3-cd)pyrene X
Naphthalene X X
Inorganics
Arsenic X X X
Barium
Lead X X
Manganese X X
Mercury X
Vanadium X
Zinc
Petroleum Hydrocarbons
Total Petroleum Hydrocarbons X X X X

X - Indicates chemical was retained as a COPC.

LOWER SUBASE FEASIBILITY STUDY

Soil to Air Soil to 
Groundwater

Direct 
Contact

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact



TABLE 1-62

SUMMARY OF ZONE 5 CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

NSB-NLON, GROTON, CONNECTICUT

Receptor Medum Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 3E-07 - - - - - - 0.02 - -
Dermal Contact 1E-07 - - - - - - 0.003 - -
Inhalation 1E-08 - - - - - - 0.2 - -
Total 4E-07 - - - - - - 0.2 - -

Groundwater Dermal Contact 1E-08 - - - - - - 0.1 - -
Inhalation 1E-08 - - - - - - 0.7
Total 3E-08 - - - - - - 0.8 - -
Total All Media 4E-07 1

Current Full-Time Employee Surface Soil Incidental Ingestion 9E-07 - - - - - - 0.005 - -
Dermal Contact 2E-07 - - - - - - 0.001 - -
Total 1E-06 - - - - - - 0.006 - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 5E-06 - - - - Benzo(a)pyrene 0.01 - -
Dermal Contact 4E-06 - - - - Benzo(a)pyrene 0.004 - -
Total 8E-06 - - - - Benzo(a)pyrene 0.01 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 7E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

0.1 - -

Dermal Contact 2E-05 - - Benzo(a)pyrene
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Dibenzo(a,h)anthracene

0.02 - -

Total 9E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

0.2 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 1E-05 - - - - Benzo(a)pyrene 0.02 - -
Dermal Contact 5E-06 - - - - Benzo(a)pyrene 0.003 - -
Total 2E-05 - - - - Benzo(a)pyrene 0.02 - -

Lifelong Residents   
(Child and Adult) Surface/Subsurface Soil Incidental Ingestion 8E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

NA - -

Dermal Contact 3E-05 - - Benzo(a)pyrene
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Dibenzo(a,h)anthracene

NA - -

Total 1E-04 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

NA - -

NA = Not applicable

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-63

SUMMARY OF ZONE 5 CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 1E-07 - - - - - - 0.006 - -
Dermal Contact 2E-08 - - - - - - 0.0006 - -
Inhalation 1E-08 - - - - - - 0.2 - -
Total 1E-07 - - - - - - 0.2 - -

Groundwater Dermal Contact 1E-09 - - - - - - 0.01 - -
Inhalation 1E-09 - - - - - - 0.3 - -
Total 2E-09 - - - - - - 0.3 - -
Total All Media 1E-07 0.4

Current Full-Time Employee Surface Soil Incidental Ingestion 1E-07 - - - - - - 0.002 - -
Dermal Contact 8E-09 - - - - - - 0.00008 - -
Total 1E-07 - - - - - - 0.002 - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 8E-07 - - - - - - 0.005 - -
Dermal Contact 1E-07 - - - - - - 0.0003 - -
Total 9E-07 - - - - - - 0.005 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 2E-06 - - - - - - 0.05 - -
Dermal Contact 2E-07 - - - - - - 0.003 - -
Total 2E-06 - - - - - - 0.05 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 6E-07 - - - - - - 0.005 - -
Dermal Contact 8E-08 - - - - - - 0.0003 - -
Total 7E-07 - - - - - - 0.005 - -

Lifelong Residents Surface/Subsurface Soil Incidental Ingestion 2E-06 - - - - - - NA - -
(Child and Adult) Dermal Contact 3E-07 - - - - - - NA - -

Total 3E-06 - - Benzo(a)pyrene NA - -

NA = Not applicable

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-64

COMPARISON OF ZONE 5 CANCER RISKS AND HAZARD INDICES

NSB-NLON, GROTON, CONNECTICUT

Cancer Risk Hazard Index
Old Value(1) New Value Old Value(1) New Value

Surface Soil
Full-Time Employee 5E-06 1E-06 0.007 0.006

Surface/Subsurface Soil
Construction Workers 8E-07 4E-07 0.02 0.2
Full-Time Employee NC 8E-06 NC 0.01
Child Resident NR 9E-05 NR 0.2
Adult Resident NR 2E-05 NR 0.02
Lifelong Resident 3E-05 1E-04 0.02 NA

Groundwater
Construction Workers 1E-07 3E-08 0.2 0.8

Notes:
NA - Not applicable for this receptor.
NC - Not calculated, cancer risks and hazard indices were only calculated for the
        full-time employee exposed to surface soil in the 1999 HHRA.
NR - Not reported, only results for the lifelong resident were presented in the 1999 HHRA.
1 - Old values are from the 1999 HHRA.

Receptor

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-65

ZONE 5 CTDEP CHEMICALS OF CONCERN
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1)

SOIL GROUNDWATER
Industrial Protective of Groundwater

Grass Areas Paved Areas Surface Soil Subsurface Soil
Benzo(a)pyrene There are no grassy areas Total Petroleum Hydrocarbons Lead Methylene Chloride None Acenaphthylene

Benzo(b)fluoranthene at Zone 5. Total Petroleum Hydrocarbons 2-Methylnaphthalene Mercury
Total Petroleum Hydrocarbons Benzo(a)pyrene

Benzo(b)fluoranthene
Lead

Total Petroleum Hydrocarbons

1 - Any chemical detected at a concentration exceeding a residential or industrial CTDEP RSR direct contact screening level or pollutant mobility criteria for soil or a volatilization or protection of surface water
     RSR for groundwater.

Residential Vapor Intrusion Surface Water



TABLE 1-66

ZONE 5 CTDEP PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBLITY STUDY
NSB-NLON, GROTON, CONNECTICUT

CTDEP RSR(1)

Soil Surface
Direct Exposure Pollutant Water

Chemical Criteria Mobility Protection
Residential Industrial Criteria Criteria

(mg/kg) (mg/kg) (mg/kg) (ug/L)
Methylene Chloride NC NC 1 NC
2-Methylnaphthalene NC NC 9.8 NC
Acenaphthylene NC NC NC 0.3
Benzo(a)pyrene 1 NC 1 NC
Benzo(b)fluoranthene 1 NC 1 NC
Lead NC NC 0.15(2) NC
Mercury NC NC NC 0.4
Total Petroleum Hydrocarbons 500 2,500 2,500 NC

Notes:
1 - CTDEP Remediation Standard Regulations, 2007.
2 - Criteria for Toxicity Characteristic Leaching Procedure (TCLP) or
     Synthetic Precipitation Leaching Procedure (SPLP) results (mg/L).

Definitions:
RSR - Remedial Standard Regulations



TABLE 1-67

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 6 SURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Zone 6 Semivolatile Organics
91-57-6 2-Methylnaphthalene 30 J 30 J µg/kg LS6SB0050101 MW5-6RI 1/3 330 - 360 30 NA 31,000 N 474,000 NA No BSL
83-32-9 Acenaphthene 22 J 42 J µg/kg LS6SB0040101 MW4-6RI 2/3 360 - 360 42 NA 340,000 N 1,000,000 NA No BSL

208-96-8 Acenaphthylene 29 J 29 J µg/kg LS6SB0050101 MW5-6RI 1/3 330 - 360 29 NA 340,000 N(10) 1,000,000 NA No BSL
120-12-7 Anthracene 69 J 86 J µg/kg LS6SB0040101 MW4-6RI 2/3 360 - 360 86 NA 1,700,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 40 J 330 µg/kg LS6SB0040101 MW4-6RI 3/3 - 330 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 31 J 460 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 460 NA 15 C 1,000 NA Yes ASL

205-99-2 Benzo(b)fluoranthene 37 J 240 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 240 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 26 J 88 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 88 NA 170,000 N(11) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 26 J 280 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 280 NA 1,500 C 8,400 NA No BSL

85-68-7 Butyl Benzyl Phthalate 19 J 19 J µg/kg LS6SB0030201, 
LS6SB0040101

MW3-6RI,
MW4-6RI 2/3 330 - 330 19 NA 260,000 C 1,000,000 NA No BSL

86-74-8 Carbazole 28 J 28 J µg/kg LS6SB0040101 MW4-6RI 1/3 330 - 360 28 NA 24,000 C 31,000 NA No BSL
218-01-9 Chrysene 45 J 360 µg/kg LS6SB0040101 MW4-6RI 3/3 - 360 NA 15,000 C 84,000 NA No BSL
117-84-0 di-n-Octyl Phthalate 32 J 32 J µg/kg LS6SB0030201 MW3-6RI 1/3 330 - 330 32 NA NA 1,000,000 NA No BSL
132-64-9 Dibenzofuran 30 J 30 J µg/kg LS6SB0050101 MW5-6RI 1/3 330 - 360 30 NA NA 270,000 NA No BSL
206-44-0 Fluoranthene 40 J 500 µg/kg LS6SB0040101 MW4-6RI 3/3 - 500 NA 230,000 N 1,000,000 NA No BSL
86-73-7 Fluorene 34 J 34 J µg/kg LS6SB0040101 MW4-6RI 1/3 330 - 360 34 NA 230,000 N 1,000,000 NA No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 26 J 130 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 130 NA 150 C 1,000 NA No BSL
85-01-8 Phenanthrene 25 J 340 µg/kg LS6SB0040101 MW4-6RI 3/3 - 340 NA 170,000 N(11) 1,000,000 NA No BSL

129-00-0 Pyrene 56 J 1,000 µg/kg LS6SB0040101 MW4-6RI 3/3 - 1,000 NA 170,000 N 1,000,000 NA No BSL
Inorganics
7429-90-5 Aluminum 4,660 6,150 mg/kg LS6SB0030201 MW3-6RI 3/3 - 6,150 17,600 7,700 N NA 709,000 N No BSL, EPA1
7440-38-2 Arsenic 1.6 2.1 mg/kg LS6SB0040101 MW4-6RI 3/3 - 2.1 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 31.7 45 mg/kg LS6SB0030201 MW3-6RI 3/3 - 45 39 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.18 0.22 mg/kg LS6SB0030201 MW3-6RI 2/3 0.14 - 0.14 0.22 0.72 15 N 2 1,380 C No BSL
7440-70-2 Calcium 722 J 1,680 mg/kg LS6SB0030201 MW3-6RI 3/3 - 1,680 314 NA NA NA No NUT

15723-28-1 Chromium 10.2 13.9 mg/kg LS6SB0030201 MW3-6RI 3/3 - 13.9 19.3 23 N(12,13) 100 (12) 276 C No BSL
7440-48-4 Cobalt 3.5 5.1 mg/kg LS6SB0030201 MW3-6RI 3/3 - 5.1 7 2.3 N(13) 70 1,180 C No BSL, EPA1
7440-50-8 Copper 8.7 24.5 mg/kg LS6SB0030201 MW3-6RI 3/3 - 24.5 17.9 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 6,720 10,400 mg/kg LS6SB0030201 MW3-6RI 3/3 - 10,400 16,800 5,500 N NA NA No EPA1
7439-92-1 Lead 3.1 J 12.4 J mg/kg LS6SB0030201 MW3-6RI 3/3 - 12.4 17.5 400 400 NA No BSL
7439-95-4 Magnesium 1,990 J 3,810 mg/kg LS6SB0030201 MW3-6RI 3/3 - 3,810 2,460 NA NA NA No NUT
7439-96-5 Manganese 131 182 mg/kg LS6SB0030201 MW3-6RI 3/3 - 182 172 180 N NA 7,090 N Yes ASL
7439-97-6 Mercury 0.04 J 0.04 J mg/kg LS6SB0030201 MW3-6RI 1/3 0.01 - 0.01 0.04 ND 2.3 N 20 NA No BSL
7440-02-0 Nickel 8.5 J 10.4 mg/kg LS6SB0030201 MW3-6RI 3/3 - 10.4 ND 150 N NA NA No BSL
7440-09-7 Potassium 1,280 1,840 mg/kg LS6SB0030201 MW3-6RI 3/3 - 1,840 669 NA NA NA No NUT
7440-23-5 Sodium 122 172 mg/kg LS6SB0030201 MW3-6RI 3/3 - 172 ND NA NA NA No NUT
7440-62-2 Vanadium 14.3 23.1 mg/kg LS6SB0050101 MW5-6RI 3/3 - 23.1 33.3 39 N 470 NA No BSL
7440-66-6 Zinc 15.8 50.1 mg/kg LS6SB0030201 MW3-6RI 3/3 - 50.1 25.6 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 120 J 4,000 mg/kg LS6SB0050101 MW5-6RI 3/3 - 4,000 NA NA 500 NA Yes ASL
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Levels (RSLs).  The noncarcinogenic values (denoted with a "N" flag) are the RSLs divided by 10 to correspond to a N = Noncarcinogen
     target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (April 2009). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Naphthalene is used as a surrogate for 2-methylnaphthalene. For selection as a COPC:
10 - Acenaphthene is used as a surrogate for acenaphthylene.   ASL = Above Screening Level and site background.
11 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
12 - Values are for hexavalent chromium. For elimination as a COPC:
13 - Ten percent of the noncarcinogenic value is less than the carcinogenic value therefore the noncarcinogenic value is presented.   BSL = Below COPC Screening Level

  NUT = Essential nutrient
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   NTX = No toxicity criteria
chemical was retained as a COPC.   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical

Associated Samples
LS6SB0030201
LS6SB0040101
LS6SB0050101
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Zone 6 Semivolatile Organics
91-57-6 2-Methylnaphthalene 30 J 30 J µg/kg LS6SB0050101 MW5-6RI 1/3 330 - 360 30 NA NA 9,800 No BSL
83-32-9 Acenaphthene 22 J 42 J µg/kg LS6SB0040101 MW4-6RI 2/3 360 - 360 42 NA 630,000 N 84,000 No BSL
208-96-8 Acenaphthylene 29 J 29 J µg/kg LS6SB0050101 MW5-6RI 1/3 330 - 360 29 NA NA 84,000 No BSL
120-12-7 Anthracene 69 J 86 J µg/kg LS6SB0040101 MW4-6RI 2/3 360 - 360 86 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 40 J 330 µg/kg LS6SB0040101 MW4-6RI 3/3 - 330 NA 3,200 MCL 1,000 No BSL
50-32-8 Benzo(a)pyrene 31 J 460 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 460 NA 8,200 MCL 1,000 No BSL
205-99-2 Benzo(b)fluoranthene 37 J 240 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 240 NA 9,800 MCL 1,000 No BSL
191-24-2 Benzo(g,h,i)perylene 26 J 88 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 88 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 26 J 280 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 280 NA 9,800 MCL 1,000 No BSL

85-68-7 Butyl Benzyl Phthalate 19 J 19 J µg/kg LS6SB0030201, 
LS6SB0040101

MW3-6RI,
MW4-6RI 2/3 330 - 330 19 NA 17,000,000 N 200,000 No BSL

86-74-8 Carbazole 28 J 28 J µg/kg LS6SB0040101 MW4-6RI 1/3 330 - 360 28 NA 590 C 1,000 No BSL
218-01-9 Chrysene 45 J 360 µg/kg LS6SB0040101 MW4-6RI 3/3 - 360 NA 3,200 MCL 1,000 No BSL
117-84-0 di-n-Octyl Phthalate 32 J 32 J µg/kg LS6SB0030201 MW3-6RI 1/3 330 - 330 32 NA 4,900,000,000 N 20,000 No BSL
132-64-9 Dibenzofuran 30 J 30 J µg/kg LS6SB0050101 MW5-6RI 1/3 330 - 360 30 NA 48,000 N 5,600 No BSL
206-44-0 Fluoranthene 40 J 500 µg/kg LS6SB0040101 MW4-6RI 3/3 - 500 NA 6,300,000 N 56,000 No BSL
86-73-7 Fluorene 34 J 34 J µg/kg LS6SB0040101 MW4-6RI 1/3 330 - 360 34 NA 810,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 26 J 130 J µg/kg LS6SB0040101 MW4-6RI 2/3 330 - 330 130 NA 28,000 MCL 1,000 No BSL
85-01-8 Phenanthrene 25 J 340 µg/kg LS6SB0040101 MW4-6RI 3/3 - 340 NA NA 40,000 No BSL
129-00-0 Pyrene 56 J 1,000 µg/kg LS6SB0040101 MW4-6RI 3/3 - 1,000 NA 4,600,000 N 40,000 No BSL

Inorganics
7429-90-5 Aluminum 4,660 6,150 mg/kg LS6SB0030201 MW3-6RI 3/3 - 6,150 17,600 170 NA No EPA1
7440-38-2 Arsenic 1.6 2.1 mg/kg LS6SB0040101 MW4-6RI 3/3 - 2.1 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 31.7 45 mg/kg LS6SB0030201 MW3-6RI 3/3 - 45 39 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.18 0.22 mg/kg LS6SB0030201 MW3-6RI 2/3 0.14 - 0.14 0.22 0.72 63 MCL NA No BSL
7440-70-2 Calcium 722 J 1,680 mg/kg LS6SB0030201 MW3-6RI 3/3 - 1,680 314 NA NA No NUT
15723-28-1 Chromium 10.2 13.9 mg/kg LS6SB0030201 MW3-6RI 3/3 - 13.9 19.3 42 N NA No BSL
7440-48-4 Cobalt 3.5 5.1 mg/kg LS6SB0030201 MW3-6RI 3/3 - 5.1 7 3.3 N NA No EPA1
7440-50-8 Copper 8.7 24.5 mg/kg LS6SB0030201 MW3-6RI 3/3 - 24.5 17.9 11,000 MCL NA No BSL, EPA1
7439-89-6 Iron 6,720 10,400 mg/kg LS6SB0030201 MW3-6RI 3/3 - 10,400 16,800 NA NA No EPA1
7439-92-1 Lead 3.1 J 12.4 J mg/kg LS6SB0030201 MW3-6RI 3/3 - 12.4 17.5 NA NA No NTX
7439-95-4 Magnesium 1,990 J 3,810 mg/kg LS6SB0030201 MW3-6RI 3/3 - 3,810 2,460 NA NA No NUT
7439-96-5 Manganese 131 182 mg/kg LS6SB0030201 MW3-6RI 3/3 - 182 172 2,200 N NA No BSL
7439-97-6 Mercury 0.04 J 0.04 J mg/kg LS6SB0030201 MW3-6RI 1/3 0.01 - 0.01 0.04 ND 2.1 MCL NA No BSL
7440-02-0 Nickel 8.5 J 10.4 mg/kg LS6SB0030201 MW3-6RI 3/3 - 10.4 ND 280 N NA No BSL
7440-09-7 Potassium 1,280 1,840 mg/kg LS6SB0030201 MW3-6RI 3/3 - 1,840 669 NA NA No NUT
7440-23-5 Sodium 122 172 mg/kg LS6SB0030201 MW3-6RI 3/3 - 172 ND NA NA No NUT
7440-62-2 Vanadium 14.3 23.1 mg/kg LS6SB0050101 MW5-6RI 3/3 - 23.1 33.3 5,100 N NA No BSL
7440-66-6 Zinc 15.8 50.1 mg/kg LS6SB0030201 MW3-6RI 3/3 - 50.1 25.6 14,000 N NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 120 J 4,000 mg/kg LS6SB0050101 MW5-6RI 3/3 - 4,000 NA NA 2,500 Yes ASL

SPLP Inorganics
7440-39-3 Barium 236 236 µg/L LS6SB0040101 MW4-6RI 1/2 18.4 - 18.4 236 NA NA 10,000 No BSL
7440-70-2 Calcium 728 7,920 µg/L LS6SB0030201 MW3-6RI 2/2 - 7,920 NA NA NA No NUT
15723-28-1 Chromium 0.93 J 0.93 J µg/L LS6SB0040101 MW4-6RI 1/2 1.2 - 1.2 0.93 NA NA 500 No BSL
7440-50-8 Copper 0.96 J 0.96 J µg/L LS6SB0040101 MW4-6RI 1/2 0.74 - 0.74 0.96 NA NA 13,000 No BSL
7439-89-6 Iron 363 363 µg/L LS6SB0040101 MW4-6RI 1/2 55.4 - 55.4 363 NA NA NA No NTX
7439-92-1 Lead 2.9 J 2.9 J µg/L LS6SB0040101 MW4-6RI 1/2 1.9 - 1.9 2.9 NA NA 150 No BSL
7439-96-5 Manganese 24.2 24.2 µg/L LS6SB0040101 MW4-6RI 1/2 0.38 - 0.38 24.2 NA NA NA No NTX
7440-02-0 Nickel 1.2 J 1.2 J µg/L LS6SB0040101 MW4-6RI 1/2 0.75 - 0.75 1.2 NA NA 1,000 No BSL
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SPLP Inorganics (Continued)
7440-09-7 Potassium 799 1,050 µg/L LS6SB0040101 MW4-6RI 2/2 - 1,050 NA NA NA No NUT
7440-23-5 Sodium 3,520 4,060 µg/L LS6SB0040101 MW4-6RI 2/2 - 4,060 NA NA NA No NUT
7440-62-2 Vanadium 0.83 J 0.83 J µg/L LS6SB0040101 MW4-6RI 1/2 2 - 2 0.83 NA NA 500 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
LS6SB0030201   BSL = Below COPC Screening Level
LS6SB0040101   NUT = Essential nutrient
LS6SB0050101   NTX = No toxicity criteria

  EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
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Zone 6 Volatile Organics
67-64-1 Acetone 90 90 µg/kg LS6SB0010401 MW1-6RI 1/7 10 - 140 90 NA 6,100,000 N 500,000 NA No BSL

Semivolatile Organics
120-12-7 Anthracene 19 J 35 J µg/kg LS6SB0020201 MW2-6RI 2/7 330 - 360 35 NA 1,700,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 42 J 160 J µg/kg LS6SB0020201 MW2-6RI 3/7 330 - 360 160 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 160 J 180 J µg/kg LS6SB0020301 MW2-6RI 2/7 330 - 360 180 NA 15 C 1,000 NA Yes ASL

205-99-2 Benzo(b)fluoranthene 31 J 160 J µg/kg LS6SB0020201 MW2-6RI 3/7 330 - 360 160 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 90 J 110 J µg/kg LS6SB0020201 MW2-6RI 2/7 330 - 360 110 NA 170,000 N(9) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 26 J 150 J µg/kg LS6SB0020301 MW2-6RI 3/7 330 - 360 150 NA 150 C 8,400 NA No BSL
85-68-7 Butyl Benzyl Phthalate 22 J 43 J µg/kg LS6SB0020301 MW2-6RI 2/7 330 - 360 43 NA 260,000 N 1,000,000 NA No BSL

218-01-9 Chrysene 28 J 150 J µg/kg LS6SB0020201, 
LS6SB0020301 MW2-6RI 4/7 330 - 360 150 NA 15,000 C 84,000 NA No BSL

53-70-3 Dibenzo(a,h)anthracene 50 J 50 J µg/kg LS6SB0020201 MW2-6RI 1/7 330 - 360 50 NA 150 C 1,000 NA No BSL
206-44-0 Fluoranthene 21 J 260 J µg/kg LS6SB0020201 MW2-6RI 4/7 330 - 360 260 NA 230,000 N 1,000,000 NA No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 80 J 98 J µg/kg LS6SB0020201 MW2-6RI 2/7 330 - 360 98 NA 150 C 1,000 NA No BSL
85-01-8 Phenanthrene 37 J 130 J µg/kg LS6SB0020201 MW2-6RI 3/7 330 - 360 130 NA 170,000 N(9) 1,000,000 NA No BSL

129-00-0 Pyrene 33 J 320 J µg/kg LS6SB0020201 MW2-6RI 4/7 330 - 360 320 NA 170,000 N 1,000,000 NA No BSL
Inorganics
7429-90-5 Aluminum 2,410 8,250 mg/kg LS6SB0010201 MW1-6RI 7/7 - 8,250 17,600 7,700 N NA 709,000 N No EPA1
7440-38-2 Arsenic 0.87 J 2.2 mg/kg LS6SB0020201 MW2-6RI 7/7 - 2.2 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 16.8 38.6 mg/kg LS6SB0010201 MW1-6RI 7/7 - 38.6 39 1,500 N 4,700 70,900 N No BSL
7440-70-2 Calcium 588 982 J mg/kg LS6SB0020201 MW2-6RI 7/7 - 982 314 NA NA NA No NUT

15723-28-1 Chromium 5.8 15.2 mg/kg LS6SB0010201, 
LS6SB0010401 MW1-6RI 7/7 - 15.2 19.3 23 N(10,11) 100 (10) 276 C No BSL

7440-48-4 Cobalt 2.1 6.4 mg/kg LS6SB0010201 MW1-6RI 7/7 - 6.4 7 2.3 N(11) 70 1,180 C No EPA1
7440-50-8 Copper 6.8 12.7 mg/kg LS6SB0020201 MW2-6RI 7/7 - 12.7 17.9 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 4,010 10,200 mg/kg LS6SB0010201 MW1-6RI 7/7 - 10,200 16,800 5,500 N NA NA No EPA1
7439-92-1 Lead 2 18 mg/kg LS6SB0010201 MW1-6RI 6/7 4.4 - 4.4 18 17.5 400 400 NA No BSL
7439-95-4 Magnesium 1,200 J 3,170 mg/kg LS6SB0010401 MW1-6RI 7/7 - 3,170 2,460 NA NA NA No NUT
7439-96-5 Manganese 75.2 160 mg/kg LS6SB0050301 MW5-6RI 7/7 - 160 172 180 N NA 7,090 N No BSL
7440-02-0 Nickel 4.8 J 12.5 mg/kg LS6SB0010201 MW1-6RI 7/7 - 12.5 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 711 1,710 mg/kg LS6SB0010401 MW1-6RI 7/7 - 1,710 669 NA NA NA No NUT
7440-22-4 Silver 0.46 0.46 mg/kg LS6SB0010201 MW1-6RI 1/7 0.18 - 0.46 0.46 ND 39 N 340 NA No BSL
7440-23-5 Sodium 56.9 140 mg/kg LS6SB0030301 MW3-6RI 7/7 - 140 ND NA NA NA No NUT
7440-62-2 Vanadium 8.5 19.6 mg/kg LS6SB0010201 MW1-6RI 7/7 - 19.6 33.3 39 N 470 NA Yes ASL
7440-66-6 Zinc 10.7 27.8 mg/kg LS6SB0020201 MW2-6RI 7/7 - 27.8 25.6 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 78 J 1,200 mg/kg LS6SB0020301 MW2-6RI 6/7 25 - 25 1,200 NA NA 500 NA Yes ASL
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Levels (RSLs).  The noncarcinogenic values (denoted with a "N" flag) are the RSLs divided by 10 to correspond to a N = Noncarcinogen
     target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (April 2009). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For selection as a COPC:
10 - Values are for hexavalent chromium.   ASL = Above Screening Level and site background.
11 - Ten percent of the noncarcinogenic value is less than the carcinogenic value therefore the noncarcinogenic value is presented.

For elimination as a COPC:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   BSL = Below COPC Screening Level
chemical was retained as a COPC.   NUT = Essential nutrient

  NTX = No toxicity criteria
Associated Samples   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
LS6SB0010201 LS6SB0030301
LS6SB0010401 LS6SB0040301
LS6SB0020201 LS6SB0050301
LS6SB0020301
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Zone 6 Volatile Organics
67-64-1 Acetone 90 90 µg/kg LS6SB0010401 MW1-6RI 1/7 10 - 140 90 NA 130,000 N 140,000 No BSL

Semivolatile Organics
120-12-7 Anthracene 19 J 35 J µg/kg LS6SB0020201 MW2-6RI 2/7 330 - 360 35 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 42 J 160 J µg/kg LS6SB0020201 MW2-6RI 3/7 330 - 360 160 NA 3,200 MCL 1,000 No BSL
50-32-8 Benzo(a)pyrene 160 J 180 J µg/kg LS6SB0020301 MW2-6RI 2/7 330 - 360 180 NA 8,200 MCL 1,000 No BSL
205-99-2 Benzo(b)fluoranthene 31 J 160 J µg/kg LS6SB0020201 MW2-6RI 3/7 330 - 360 160 NA 9,800 MCL 1,000 No BSL
191-24-2 Benzo(g,h,i)perylene 90 J 110 J µg/kg LS6SB0020201 MW2-6RI 2/7 330 - 360 110 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 26 J 150 J µg/kg LS6SB0020301 MW2-6RI 3/7 330 - 360 150 NA 9,800 MCL 1,000 No BSL
85-68-7 Butyl Benzyl Phthalate 22 J 43 J µg/kg LS6SB0020301 MW2-6RI 2/7 330 - 360 43 NA 17,000,000 N 200,000 No BSL

218-01-9 Chrysene 28 J 150 J µg/kg LS6SB0020201, 
LS6SB0020301 MW2-6RI 4/7 330 - 360 150 NA 3,200 MCL 1,000 No BSL

53-70-3 Dibenzo(a,h)anthracene 50 J 50 J µg/kg LS6SB0020201 MW2-6RI 1/7 330 - 360 50 NA 30,000 MCL 1,000 No BSL
206-44-0 Fluoranthene 21 J 260 J µg/kg LS6SB0020201 MW2-6RI 4/7 330 - 360 260 NA 6,300,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 80 J 98 J µg/kg LS6SB0020201 MW2-6RI 2/7 330 - 360 98 NA 28,000 MCL 1,000 No BSL
85-01-8 Phenanthrene 37 J 130 J µg/kg LS6SB0020201 MW2-6RI 3/7 330 - 360 130 NA NA 40,000 No BSL
129-00-0 Pyrene 33 J 320 J µg/kg LS6SB0020201 MW2-6RI 4/7 330 - 360 320 NA 4,600,000 N 40,000 No BSL

Inorganics
7429-90-5 Aluminum 2,410 8,250 mg/kg LS6SB0010201 MW1-6RI 7/7 - 8,250 17,600 170 NA No EPA1
7440-38-2 Arsenic 0.87 J 2.2 mg/kg LS6SB0020201 MW2-6RI 7/7 - 2.2 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 16.8 38.6 mg/kg LS6SB0010201 MW1-6RI 7/7 - 38.6 39 1,600 MCL NA No BSL
7440-70-2 Calcium 588 982 J mg/kg LS6SB0020201 MW2-6RI 7/7 - 982 314 NA NA No NUT

15723-28-1 Chromium 5.8 15.2 mg/kg LS6SB0010201, 
LS6SB0010401 MW1-6RI 7/7 - 15.2 19.3 42 N NA No BSL

7440-48-4 Cobalt 2.1 6.4 mg/kg LS6SB0010201 MW1-6RI 7/7 - 6.4 7 3.3 N NA No EPA1
7440-50-8 Copper 6.8 12.7 mg/kg LS6SB0020201 MW2-6RI 7/7 - 12.7 17.9 11,000 MCL NA No BSL, EPA1
7439-89-6 Iron 4,010 10,200 mg/kg LS6SB0010201 MW1-6RI 7/7 - 10,200 16,800 NA NA No EPA1
7439-92-1 Lead 2 18 mg/kg LS6SB0010201 MW1-6RI 6/7 4.4 - 4.4 18 17.5 NA NA No NTX
7439-95-4 Magnesium 1,200 J 3,170 mg/kg LS6SB0010401 MW1-6RI 7/7 - 3,170 2,460 NA NA No NUT
7439-96-5 Manganese 75.2 160 mg/kg LS6SB0050301 MW5-6RI 7/7 - 160 172 2,200 N NA No BSL
7440-02-0 Nickel 4.8 J 12.5 mg/kg LS6SB0010201 MW1-6RI 7/7 - 12.5 ND 280 N NA No BSL
7440-09-7 Potassium 711 1,710 mg/kg LS6SB0010401 MW1-6RI 7/7 - 1,710 669 NA NA No NUT
7440-22-4 Silver 0.46 0.46 mg/kg LS6SB0010201 MW1-6RI 1/7 0.18 - 0.46 0.46 ND 31 N NA No BSL
7440-23-5 Sodium 56.9 140 mg/kg LS6SB0030301 MW3-6RI 7/7 - 140 ND NA NA No NUT
7440-62-2 Vanadium 8.5 19.6 mg/kg LS6SB0010201 MW1-6RI 7/7 - 19.6 33.3 5,100 N NA No BSL
7440-66-6 Zinc 10.7 27.8 mg/kg LS6SB0020201 MW2-6RI 7/7 - 27.8 25.6 14,000 N NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 78 J 1,200 mg/kg LS6SB0020301 MW2-6RI 6/7 25 - 25 1,200 NA NA 2,500 No BSL

SPLP Inorganics
7429-90-5 Aluminum 480 861 µg/L LS6SB0010201 MW1-6RI 2/4 42.4 - 89.4 861 NA NA NA No NTX
7440-39-3 Barium 238 300 µg/L LS6SB0010201 MW1-6RI 2/4 17.4 - 49.1 300 NA NA 10,000 No BSL
7440-70-2 Calcium 736 1,600 µg/L LS6SB0010201 MW1-6RI 4/4 - 1,600 NA NA NA No NUT
7440-50-8 Copper 3.5 3.5 µg/L LS6SB0010201 MW1-6RI 1/4 0.74 - 1.5 3.5 NA NA 13,000 No BSL
7439-89-6 Iron 661 661 µg/L LS6SB0010201 MW1-6RI 1/4 13.4 - 343 661 NA NA NA No NTX
7439-95-4 Magnesium 429 522 µg/L LS6SB0010201 MW1-6RI 2/4 145 - 160 522 NA NA NA No NUT
7439-96-5 Manganese 1.6 73.3 µg/L LS6SB0010401 MW1-6RI 4/4 - 73.3 NA NA NA No NTX
7440-09-7 Potassium 670 1,550 µg/L LS6SB0010201 MW1-6RI 3/4 1420 - 1420 1,550 NA NA NA No NUT
7440-23-5 Sodium 1,190 2,500 µg/L LS6SB0030301 MW3-6RI 4/4 - 2,500 NA NA NA No NUT
7440-66-6 Zinc 109 109 µg/L LS6SB0010201 MW1-6RI 1/4 20.3 - 80.1 109 NA NA 50,000 No BSL
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 6 SUBSURFACE SOIL - MIGRATION PATHWAYS

LOWER SUBASE FEASIBILITY STUDY
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. sat = soil saturation concentration
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
LS6SB0010201   BSL = Below COPC Screening Level
LS6SB0010401   NUT = Essential nutrient
LS6SB0020201   NTX = No toxicity criteria
LS6SB0020301   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
LS6SB0030301
LS6SB0040301
LS6SB0050301
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Zone 6 Volatile Organics
67-66-3 Chloroform 21 23 µg/L LS6GW00101 MW1-6RI 1/4 10 - 10 23 NA 0.19 C 6 CTDEP RSR Yes ASL

80 FED-MCL
80 CTDEP-MCL

100-42-5 Styrene 1 J 1 J µg/L LS6GW00101 MW1-6RI 1/4 10 - 10 1 NA 160 N 100 CTDEP RSR No BSL
LS6GW00101-D 100 FED-MCL

100 CTDEP-MCL
Semivolatile Organics

83-32-9 Acenaphthene 2 J 3 J µg/L LS6GW00201 MW2-6RI 1/5 11 - 11 3 NA 220 N NA NA No BSL
NA NA
NA NA

208-96-8 Acenaphthylene 0.6 J 0.8 J µg/L LS6GW00201 MW2-6RI 1/5 11 - 11 0.8 NA 220 N(7) 420 CTDEP RSR No BSL
NA NA
NA NA

85-68-7 Butyl Benzyl Phthalate 0.7 J 0.7 J µg/L LS6GW00101 MW1-6RI 1/5 11 - 13 0.7 NA 35 C 1,000 CTDEP RSR No BSL
LS6GW00101-D NA NA

NA NA
206-44-0 Fluoranthene 0.6 J 0.6 J µg/L LS6GW00201-D MW2-6RI 1/5 11 - 13 0.6 NA 150 N 280 CTDEP RSR No BSL

NA NA
NA NA

86-73-7 Fluorene 0.7 J 0.7 J µg/L LS6GW00201 MW2-6RI 1/5 11 - 12 0.7 NA 150 N 280 CTDEP RSR No BSL
NA NA
NA NA

Inorganics, Unfiltered
7440-39-3 Barium 21.4 125 µg/L LS6GW00201-D MW2-6RI 5/5 - 125 227 730 N 1,000 CTDEP RSR No BSL

2,000 FED-MCL
2,000 CTDEP-MCL

7440-70-2 Calcium 11,800 109,000 µg/L LS6GW00201 MW2-6RI 5/5 - 109,000 188,000 NA NA NA No NUT
NA NA
NA NA

15723-28-1 Chromium 0.89 J 0.89 J µg/L LS6GW00201 MW2-6RI 1/5 0.68 - 3.1 0.89 49.9 11 N(8) 50 CTDEP RSR No BSL
LS6GW00201-D 100 FED-MCL

100 CTDEP-MCL
7440-48-4 Cobalt 0.94 J 1.9 µg/L LS6GW00101 MW1-6RI 2/5 2.9 - 2.9 1.9 48.6 1.1 N 10 CTDEP RSR No EPA1

NA NA
NA NA

7439-89-6 Iron 557 619 µg/L LS6GW00201 MW2-6RI 1/5 15.8 - 73.8 619 28,200 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 2.5 J 2.5 J µg/L LS6GW00201-D MW2-6RI 1/5 1.3 - 1.3 2.5 6.63 NA 15 CTDEP RSR No BSL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 1,960 27,300 µg/L LS6GW00201 MW2-6RI 5/5 - 27,300 191,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 29 449 µg/L LS6GW00201 MW2-6RI 5/5 - 449 11,700 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7440-02-0 Nickel 5 5.3 µg/L LS6GW00101 MW1-6RI 1/5 1.1 - 9 5.3 32.2 73 N 100 CTDEP RSR No BSL
NA NA
100 CTDEP-MCL
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COPC 
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Inorganics, Unfiltered (Continued)
7440-09-7 Potassium 2,540 15,500 µg/L LS6GW00201 MW2-6RI 5/5 2580 - 2580 15,500 70,800 NA NA NA No NUT

NA NA
NA NA

7440-23-5 Sodium 11,200 239,000 µg/L LS6GW00201 MW2-6RI 5/5 - 239,000 1,900,000 NA NA NA No NUT
NA NA
NA NA

7440-28-0 Thallium 6.5 J 6.5 J µg/L LS6GW00101 MW1-6RI 1/5 4.8 - 4.8 6.5 ND 0.24 N 5 CTDEP RSR Yes ASL
2 FED-MCL
2 CTDEP-MCL

7440-66-6 Zinc 24.1 26.6 µg/L LS6GW00101 MW1-6RI 1/5 6.9 - 15.7 26.6 131 1,100 N 5,000 CTDEP RSR No BSL
NA NA
NA CTDEP-MCL

Inorganics, Filtered
7440-36-0 Antimony 2.8 J 2.8 J µg/L LS6GW00201-D MW2-6RI 1/5 2.5 - 2.5 2.8 2.01 1.5 N 6 CTDEP RSR Yes ASL

6 FED-MCL
6 CTDEP-MCL

7440-39-3 Barium 21.8 374 µg/L LS6GW00301 MW3-6RI 5/5 - 374 124 730 N 1,000 CTDEP RSR No BSL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-70-2 Calcium 11,900 104,000 µg/L LS6GW00201-D MW2-6RI 5/5 - 104,000 152,000 NA NA NA No NUT
NA NA
NA NA

7440-48-4 Cobalt 0.83 J 1.7 µg/L LS6GW00101-D MW1-6RI 2/5 2.9 - 2.9 1.7 43.3 1.1 N 10 CTDEP RSR No EPA1
NA NA
NA NA

7439-89-6 Iron 525 J 608 J µg/L LS6GW00201-D MW2-6RI 1/5 12.6 - 37.8 608 25,300 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-95-4 Magnesium 2,040 26,500 µg/L LS6GW00201-D MW2-6RI 5/5 - 26,500 150,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 30.7 439 µg/L LS6GW00101-D MW1-6RI 5/5 - 439 9,400 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7440-02-0 Nickel 5.3 5.6 µg/L LS6GW00101-D MW1-6RI 1/5 1.2 - 9 5.6 15.3 73 N 100 CTDEP RSR No BSL
NA NA
100 CTDEP-MCL

7440-09-7 Potassium 2,370 14,900 µg/L LS6GW00201-D MW2-6RI 5/5 2240 - 2240 14,900 60,000 NA NA NA No NUT
NA NA
NA NA

7440-23-5 Sodium 11,800 230,000 µg/L LS6GW00201-D MW2-6RI 5/5 - 230,000 1,580,000 NA NA NA No NUT
NA NA
NA NA

7440-28-0 Thallium 6.2 J 6.2 J µg/L LS6GW00201 MW2-6RI 1/5 4.8 - 4.8 6.2 ND 0.24 N 5 CTDEP RSR Yes ASL
2 FED-MCL
2 CTDEP-MCL

7440-62-2 Vanadium 0.68 0.68 µg/L LS6GW00201-D MW2-6RI 1/5 0.55 - 2.9 0.68 9.9 18 N 50 CTDEP RSR No BSL
NA NA
NA NA

7440-66-6 Zinc 70.8 102 µg/L LS6GW00101 MW1-6RI 2/5 7.9 - 19 102 109 1,100 N 5,000 CTDEP RSR No BSL
NA NA
NA NA
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Miscellaneous Parameters
NA Nitrate 0.07 J 1.4 mg/L LS6GW00101 MW1-6RI 4/5 0.05 - 0.05 1.4 NA 10 NA NA No BSL

LS6GW00101-D 10 FED-MCL
10 CTDEP-MCL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Levels(RSLs).  The noncarcinogenic values (denoted with a "N" flag) are the RSLs divided by 10 to correspond N = Noncarcinogen
     to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  NA = Not Applicable/Not Available
     (April 2009). FED-MCL = Federal Maximum Contaminant Level (USEPA, 2006)
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. FED-SMCL = Federal Maximum Contaminant Level (USEPA, 2006)
7- Acenaphthene is used as a surrogate for acenaphthylene. CTDEP-RSR = Connecticut DEP Remediation Standard Regulations, 2007.
8 - Value is for hexavalent chromium. CTDEP-MCL = Connecticut DEP Maximum Contaminant Level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the Rationale Codes:
chemical was retained as a COPC. For selection as a COPC:

  ASL = Above Screening Level/ARAR/TBC
Associated Samples
LS6GW00101 For elimination as a COPC:
LS6GW00101-D   BSL = Below COPC Screening Level
LS6GW00201   NUT = Essential nutrient
LS6GW00201-D   NTX = No toxicity criteria
LS6GW00301   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
LS6GW00401
LS6GW00501
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 6 GROUNDWATER - MIGRATION PATHWAYS

NSB-NLON, GROTON, CONNECTICUT

Zone 6 Volatile Organics
67-66-3 Chloroform 21 23 µg/L LS6GW00101 MW1-6RI 1/4 10 - 10 23 NA 14,100 26 0.71 C Yes ASL

100-42-5 Styrene 1 J 1 J µg/L LS6GW00101, 
LS6GW00101-D MW1-6RI 1/4 10 - 10 1 NA NA 3,100 8,900 N No BSL

Semivolatile Organics
83-32-9 Acenaphthene 2 J 3 J µg/L LS6GW00201 MW2-6RI 1/5 11 - 11 3 NA NA NA NA No NTX
208-96-8 Acenaphthylene 0.6 J 0.8 J µg/L LS6GW00201 MW2-6RI 1/5 11 - 11 0.8 NA 0.3 NA NA Yes ASL

85-68-7 Butyl Benzyl Phthalate 0.7 J 0.7 J µg/L LS6GW00101, 
LS6GW00101-D MW1-6RI 1/5 11 - 13 0.7 NA 120,000 NA NA No BSL

206-44-0 Fluoranthene 0.6 J 0.6 J µg/L LS6GW00201-D MW2-6RI 1/5 11 - 13 0.6 NA 3,700 NA NA No BSL
86-73-7 Fluorene 0.7 J 0.7 J µg/L LS6GW00201 MW2-6RI 1/5 11 - 12 0.7 NA 140,000 NA NA No BSL

Inorganics
7440-39-3 Barium 21.4 125 µg/L LS6GW00201-D MW2-6RI 5/5 - 125 227 NA NA NA No NTX
7440-70-2 Calcium 11,800 109,000 µg/L LS6GW00201 MW2-6RI 5/5 - 109,000 188,000 NA NA NA No NUT

15723-28-1 Chromium 0.89 J 0.89 J µg/L LS6GW00201, 
LS6GW00201-D MW2-6RI 1/5 0.68 - 3.1 0.89 49.9 110 NA NA No BSL

7440-48-4 Cobalt 0.94 J 1.9 µg/L LS6GW00101 MW1-6RI 2/5 2.9 - 2.9 1.9 48.6 NA NA NA No NTX
7439-89-6 Iron 557 619 µg/L LS6GW00201 MW2-6RI 1/5 15.8 - 73.8 619 28,200 NA NA NA No NTX
7439-92-1 Lead 2.5 J 2.5 J µg/L LS6GW00201-D MW2-6RI 1/5 1.3 - 1.3 2.5 6.63 13 NA NA No BSL
7439-95-4 Magnesium 1,960 27,300 µg/L LS6GW00201 MW2-6RI 5/5 - 27,300 191,000 NA NA NA No NUT
7439-96-5 Manganese 29 449 µg/L LS6GW00201 MW2-6RI 5/5 - 449 11,700 NA NA NA No NTX
7440-02-0 Nickel 5 5.3 µg/L LS6GW00101 MW1-6RI 1/5 1.1 - 9 5.3 32.2 880 NA NA No BSL
7440-09-7 Potassium 2,540 15,500 µg/L LS6GW00201 MW2-6RI 5/5 2580 - 2580 15,500 70,800 NA NA NA No NUT
7440-23-5 Sodium 11,200 239,000 µg/L LS6GW00201 MW2-6RI 5/5 - 239,000 1,900,000 NA NA NA No NUT
7440-28-0 Thallium 6.5 J 6.5 J µg/L LS6GW00101 MW1-6RI 1/5 4.8 - 4.8 6.5 ND 63 NA NA No BSL
7440-66-6 Zinc 24.1 26.6 µg/L LS6GW00101 MW1-6RI 1/5 6.9 - 15.7 26.6 131 123 NA NA No BSL

Miscellaneous Parameters

NA Nitrate 0.07 J 1.4 mg/L LS6GW00101, 
LS6GW00101-D MW1-6RI 4/5 0.05 - 0.05 1.4 NA NA NA NA No NTX

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - CTDEP Remediation Standard Regulations, Residential, 2007. N = Noncarcinogen
6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, March 2003. NA = Not Applicable/Not Available
7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052. sat = soil saturation concentration
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:

For selection as a COPC:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   ASL = Above Screening Level and site background.
chemical was retained as a COPC.

For elimination as a COPC:
Associated Samples   BKG = Less than Background Concentration
LS6GW00101 LS6GW00301   BSL = Below COPC Screening Level
LS6GW00101-D LS6GW00401   NUT = Essential nutrient
LS6GW00201 LS6GW00501   NTX = No toxicity criteria
LS6GW00201-D

LOWER SUBASE FEASIBILITY STUDY
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TABLE 1-73

ZONE 6 CHEMICALS RETAINED AS COPCs

NSB-NLON, GROTON, CONNECTICUT

Surface Soil Subsurface Soil Groundwater
Chemical Volatilization Migration to

to Indoor Air Surface Water
Volatile Organic Compounds
Chloroform X X
Semivolatile Organic Compounds
Acenaphthylene X
Benzo(a)anthracene X X
Benzo(a)pyrene X X
Benzo(b)fluoranthene X X
Inorganics
Antimony X
Arsenic X X
Barium
Manganese X X
Thallium X
Vanadium X
Petroleum Hydrocarbons
Total Petroleum Hydrocarbons X X X

X - Indicates chemical was retained as a COPC.

LOWER SUBASE FEASIBILITY STUDY
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TABLE 1-74

SUMMARY OF ZONE 6 CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 1E-07 - - - - - - 0.01 - -
Dermal Contact 3E-08 - - - - - - 0.0009 - -
Inhalation 1E-08 - - - - - - 0.3 - -
Total 1E-07 - - - - - - 0.3 - -

Groundwater Dermal Contact 1E-09 - - - - - - 0.009 - -
Inhalation 3E-09 0.008
Total 5E-09 - - - - - - 0.02 - -
Total All Media 2E-07 0.3

Current Full-Time Employee Surface Soil Incidental Ingestion 2E-06 - - - - - - 0.009 - -
Dermal Contact 1E-06 - - - - - - 0.001 - -
Total 4E-06 - - - - Benzo(a)pyrene 0.01 - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 2E-06 - - - - - - 0.008 - -
Dermal Contact 9E-07 - - - - - - 0.001 - -
Total 3E-06 - - - - - - 0.01 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 2E-05 - - - - Benzo(a)pyrene, Arsenic 0.1 - -
Dermal Contact 5E-06 - - - - Benzo(a)pyrene 0.007 - -
Total 2E-05 - - Benzo(a)pyrene Arsenic 0.1 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 3E-06 - - - - Benzo(a)pyrene 0.01 - -
Dermal Contact 1E-06 - - - - - - 0.001 - -
Total 4E-06 - - - - Benzo(a)pyrene, Arsenic 0.01 - -

Lifelong Residents Surface/Subsurface Soil Incidental Ingestion 2E-05 - - - - Benzo(a)pyrene, Arsenic NA - -
(Child and Adult) Dermal Contact 6E-06 - - - - Benzo(a)pyrene NA - -

Total 3E-05 - - Benzo(a)pyrene Benzo(b)fluoranthene, Arsenic NA - -

NA = Not applicable

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-75

SUMMARY OF ZONE 6 CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 4E-08 - - - - - - 0.004 - -
Dermal Contact 6E-09 - - - - - - 0.0002 - -
Inhalation 7E-09 - - - - - - 0.2 - -
Total 5E-08 - - - - - - 0.2 - -

Groundwater Dermal Contact 1E-10 - - - - - - 0.001 - -
Inhalation 2E-10 0.002
Total 4E-10 - - - - - - 0.003 - -
Total All Media 5E-08 0.2

Current Full-Time Employee Surface Soil Incidental Ingestion 4E-07 - - - - - - 0.004 - -
Dermal Contact 4E-08 - - - - - - 0.0001 - -
Total 4E-07 - - - - - - 0.004 - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 3E-07 - - - - - - 0.004 - -
Dermal Contact 3E-08 - - - - - - 0.0001 - -
Total 3E-07 - - - - - - 0.004 - -

Child Residents Surface/Subsurface Soil Incidental Ingestion 6E-07 - - - - - - 0.04 - -
Dermal Contact 5E-08 - - - - - - 0.0009 - -
Total 7E-07 - - - - - - 0.04 - -

Adult Residents Surface/Subsurface Soil Incidental Ingestion 2E-07 - - - - - - 0.004 - -
Dermal Contact 2E-08 - - - - - - 0.0001 - -
Total 3E-07 - - - - - - 0.004 - -

Lifelong Residents   
(Child and Adult) Surface/Subsurface Soil Incidental Ingestion 9E-07 - - - - - - NA - -

Dermal Contact 7E-08 - - - - - - NA - -
Total 9E-07 - - - - NA - -

NA = Not applicable

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-76

COMPARISON OF ZONE 6 CANCER RISKS AND HAZARD INDICES

NSB-NLON, GROTON, CONNECTICUT

Cancer Risk Hazard Index
Old Value(1) New Value Old Value(1) New Value

Surface Soil
Full-Time Employee 6E-06 4E-06 0.01 0.01

Surface/Subsurface Soil
Construction Workers 4E-07 1E-07 0.03 0.3
Full-Time Employee NC 3E-06 NC 0.01
Child Resident NR 2E-05 NR 0.1
Adult Resident NR 4E-06 NR 0.01
Lifelong Resident 1E-05 3E-05 0.02 NA

Groundwater
Construction Workers No COPCs 5E-09 0.03 0.02

Notes:
NA - Not applicable for this receptor.
NC - Not calculated, cancer risks and hazard indices were only calculated for the
        full-time employee exposed to surface soil in the 1999 HHRA.
NR - Not reported, only results for the lifelong resident were presented in the 1999 HHRA.
1 - Old values are from the 1999 HHRA.
No COPCs - No carcinogenic COPCs were identified in groundwater in the 1999 HHRA.

Receptor

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-77

ZONE 6 CTDEP CHEMICALS OF CONCERN
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1)

SOIL GROUNDWATER
Industrial Protective of Groundwater

Grass Areas Paved Areas Surface Soil Subsurface Soil
Total Petroleum Hydrocarbons There are no grassy areas None Total Petroleum Hydrocarbons None None Acenaphthylene

at Zone 6.

1 - Any chemical detected at a concentration exceeding a residential or industrial CTDEP RSR direct contact screening level or pollutant mobility criteria for soil or a volatilization or protection of surface water
     RSR for groundwater.

Residential Vapor Intrusion Surface Water



TABLE 1-78

ZONE 6 CTDEP PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBLITY STUDY
NSB-NLON, GROTON, CONNECTICUT

CTDEP RSR(1)

Soil Surface
Direct Exposure Pollutant Water

Chemical Criteria Mobility Protection
Residential Industrial Criteria Criteria

(mg/kg) (mg/kg) (mg/kg) (ug/L)
Acenaphthylene NC NC NC 0.3
Total Petroleum Hydrocarbons 500 NC 2,500 NC

Notes:
1 - CTDEP Remediation Standard Regulations, 2007.
NC - Not a chemical of concern for this media.

Definitions:
RSR - Remedial Standard Regulations



TABLE 1-79

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 7 SURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Zone 7 Volatile Organics
67-64-1 Acetone 9 J 23 µg/kg 20TB5-0002 (93) 20TB5 3/5 14 - 32 23 NA 6,100,000 N 500,000 NA No BSL
75-09-2 Methylene Chloride 5 6 µg/kg 20TB6-0002 (93) 20TB6 3/5 11 - 11 6 NA 11,000 C 82,000 13,000 C No BSL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 24 J 25 J µg/kg LS7SB0070101-D MW4-7RI 1/6 340 - 390 25 NA 31,000 N 474,000 NA No BSL

208-96-8 Acenaphthylene 34 J 43 J µg/kg LS7SB0070101-D MW4-7RI 1/6 340 - 390 43 NA 340,000 N(10) 1,000,000 NA No BSL
120-12-7 Anthracene 54 J 260 J µg/kg 20TB5-0002 (93) 20TB5 2/6 340 - 390 260 NA 1,700,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 300 J 610 µg/kg 20TB5-0002 (93) 20TB5 5/6 390 - 390 610 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 280 J 720 µg/kg 20TB5-0002 (93) 20TB5 5/6 390 - 390 720 NA 15 C 1,000 NA Yes ASL

205-99-2 Benzo(b)fluoranthene 350 J 1,400 µg/kg 20MW5-0002 (93) 20MW5 5/6 390 - 390 1,400 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 260 J 560 µg/kg 20MW5-0002 (93) 20MW5 3/6 340 - 390 560 NA 170,000 N(11) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 240 J 770 µg/kg 20TB5-0002 (93) 20TB5 3/6 340 - 390 770 NA 1,500 C 8,400 NA No BSL
86-74-8 Carbazole 17 J 17 J µg/kg LS7SB0070101-D MW4-7RI 1/6 330 - 390 17 NA NA C 31,000 NA No BSL

218-01-9 Chrysene 290 J 690 µg/kg 20MW5-0002 (93) 20MW5 5/6 390 - 390 690 NA 15,000 C 84,000 NA No BSL
84-74-2 di-n-Butyl Phthalate 30 J 30 J µg/kg LS7SB0070101-D MW4-7RI 1/6 330 - 390 30 NA NA 1,000,000 NA No BSL
53-70-3 Dibenzo(a,h)anthracene 110 J 120 J µg/kg LS7SB0070101-D MW4-7RI 1/5 340 - 390 120 NA 15 C 1,000 NA Yes ASL

206-44-0 Fluoranthene 430 1,100 µg/kg 20TB5-0002 (93) 20TB5 5/6 390 - 390 1,100 NA 230,000 N 1,000,000 NA No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 230 J 450 µg/kg 20MW5-0002 (93) 20MW5 3/6 340 - 390 450 NA 150 C 1,000 NA No BSL
85-01-8 Phenanthrene 150 J 790 µg/kg 20TB5-0002 (93) 20TB5 4/6 340 - 390 790 NA 170,000 N(11) 1,000,000 NA No BSL

129-00-0 Pyrene 490 1,200 µg/kg 20TB5-0002 (93) 20TB5 5/6 390 - 390 1,200 NA 170,000 N 1,000,000 NA No BSL
Pesticides/PCBs

72-54-8 4,4'-DDD 3.5 3.5 µg/kg 20TB6-0002 (93) 20TB6 1/5 3.4 - 3.9 3.5 NA 2,000 C 2,600 NA No BSL
50-29-3 4,4'-DDT 17 17 µg/kg 20TB6-0002 (93) 20TB6 1/5 3.5 - 14 17 NA 1,700 C 1,800 750,000 C No BSL

Inorganics
7429-90-5 Aluminum 3,860 J 5,040 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 5,040 17,600 7,700 N NA 709,000 N No BSL, EPA1
7440-36-0 Antimony 7.8 B 7.8 B mg/kg 20TB4-0002 (93) 20TB4 1/5 1.8 - 5.3 7.8 ND 3.1 N 27 NA Yes ASL
7440-38-2 Arsenic 0.89 J 1.8 mg/kg 20TB6-0002 (93) 20TB6 5/5 - 1.8 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 25.2 J 364 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 364 39 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.15 B 0.22 B mg/kg 20TB4-0002 (93) 20TB4 2/5 0.17 - 0.26 0.22 0.72 16 N 2 1,380 C No BSL
7440-42-8 Boron 2.9 B 2.9 B mg/kg 20TB4-0002 (93) 20TB4 1/5 1.2 - 3.1 2.9 ND 1,600 N NA 2,840,000 N No BSL
7440-70-2 Calcium 670 J 5,480 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 5,480 314 NA NA NA No NUT

15723-28-1 Chromium 6.4 J 11.1 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 11.1 19.3 23 N(12,13) 100 (12) 276 C No BSL
7440-48-4 Cobalt 2.7 B 3.8 J mg/kg 20TB5-0002 (93) 20TB5 4/5 2.8 - 2.8 3.8 7 2.3 N(13) 70 1,180 C No EPA1
7440-50-8 Copper 10 J 122 J mg/kg 20MW5-0002 (93) 20MW5 5/5 - 122 17.9 310 N 2,500 NA No BSL, EPA1
7439-89-6 Iron 5,530 J 8,060 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 8,060 16,800 5,500 N NA NA No EPA1
7439-92-1 Lead 65.1 J 726 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 726 17.5 400 400 NA Yes ASL
7439-95-4 Magnesium 1,400 J 2,080 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 2,080 2,460 NA NA NA No NUT
7439-96-5 Manganese 100 J 162 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 162 172 180 N NA 7,090 N No BSL
7439-97-6 Mercury 0.1 J 0.12 J mg/kg 20MW5-0002 (93) 20MW5 3/5 0.06 - 0.06 0.12 ND 2.3 N 20 NA No BSL
7440-02-0 Nickel 4.8 J 17.7 mg/kg 20TB6-0002 (93) 20TB6 5/5 - 17.7 ND 150 N 1,400 NA No BSL
7440-09-7 Potassium 928 J 1,520 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 1,520 669 NA NA NA No NUT
7440-23-5 Sodium 56.3 B 162 B mg/kg 20TB4-0002 (93) 20TB4 4/5 49.5 - 49.5 162 ND NA NA NA No NUT
7440-62-2 Vanadium 10 J 16.8 mg/kg 20TB6-0002 (93) 20TB6 5/5 - 16.8 33.3 39 N 470 NA Yes ASL
7440-66-6 Zinc 23.1 J 188 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 188 25.6 2,300 N 20,000 NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 1,300 J 1,500 J mg/kg LS7SB0070101 MW4-7RI 1/1 - 1,500 NA NA 500 NA Yes ASL

Exposure
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TABLE 1-79

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 7 SURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory Regional Screening Level (ORNL) (RSL) .  The noncarcinogenic values (denoted with a "N" flag) are the ORNL RSLs divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (April 2009). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. ND = Not Detected
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. sat = soil saturation concentration
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
9 - Naphthalene is used as a surrogate for 2-methylnaphthalene. Rationale Codes:
10 - Acenaphthene is used as a surrogate for acenaphthylene. For selection as a COPC:
11 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level and site background.
12 - Values are for hexavalent chromium.
13 - Ten percent of the noncarcinogenic value is less than the carcinogenic value therefore the noncarcinogenic For elimination as a COPC:
       value is presented.   BSL = Below COPC Screening Level
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   NUT = Essential nutrient
chemical was retained as a COPC.   NTX = No toxicity criteria

  EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
Associated Samples
20MW2-0002 (93)
20MW5-0002 (93)
20TB4-0002 (93)
20TB5-0002 (93)
20TB6-0002 (93)
LS7SB0070101
LS7SB0070101-D



TABLE 1-80

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 7 SURFACE SOIL - MIGRATION PATHWAYS

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Zone 7 Volatile Organics
67-64-1 Acetone 9 J 23 µg/kg 20TB5-0002 (93) 20TB5 3/5 14 - 32 23 NA 130,000 N 140,000 No BSL
75-09-2 Methylene Chloride 5 6 µg/kg 20TB6-0002 (93) 20TB6 3/5 11 - 11 6 NA 23 MCL 1,000 No BSL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 24 J 25 J µg/kg LS7SB0070101-D MW4-7RI 1/6 340 - 390 25 NA NA 9,800 No BSL
208-96-8 Acenaphthylene 34 J 43 J µg/kg LS7SB0070101-D MW4-7RI 1/6 340 - 390 43 NA NA 84,000 No BSL
120-12-7 Anthracene 54 J 260 J µg/kg 20TB5-0002 (93) 20TB5 2/6 340 - 390 260 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 300 J 610 µg/kg 20TB5-0002 (93) 20TB5 5/6 390 - 390 610 NA 3,200 MCL 1,000 No BSL
50-32-8 Benzo(a)pyrene 280 J 720 µg/kg 20TB5-0002 (93) 20TB5 5/6 390 - 390 720 NA 8,200 MCL 1,000 No BSL
205-99-2 Benzo(b)fluoranthene 350 J 1,400 µg/kg 20MW5-0002 (93) 20MW5 5/6 390 - 390 1,400 NA 9,800 MCL 1,000 Yes ASL
191-24-2 Benzo(g,h,i)perylene 260 J 560 µg/kg 20MW5-0002 (93) 20MW5 3/6 340 - 390 560 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 240 J 770 µg/kg 20TB5-0002 (93) 20TB5 3/6 340 - 390 770 NA 9,800 MCL 1,000 No BSL
86-74-8 Carbazole 17 J 17 J µg/kg LS7SB0070101-D MW4-7RI 1/6 330 - 390 17 NA 590 C 1,000 No BSL
218-01-9 Chrysene 290 J 690 µg/kg 20MW5-0002 (93) 20MW5 5/6 390 - 390 690 NA 3,200 MCL 1,000 No BSL
84-74-2 di-n-Butyl Phthalate 30 J 30 J µg/kg LS7SB0070101-D MW4-7RI 1/6 330 - 390 30 NA 5,000,000 N 140,000 No BSL
53-70-3 Dibenzo(a,h)anthracene 110 J 120 J µg/kg LS7SB0070101-D MW4-7RI 1/5 340 - 390 120 NA 30,000 MCL 1,000 No BSL
206-44-0 Fluoranthene 430 1,100 µg/kg 20TB5-0002 (93) 20TB5 5/6 390 - 390 1,100 NA 6,300,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 230 J 450 µg/kg 20MW5-0002 (93) 20MW5 3/6 340 - 390 450 NA 28,000 MCL 1,000 No BSL
85-01-8 Phenanthrene 150 J 790 µg/kg 20TB5-0002 (93) 20TB5 4/6 340 - 390 790 NA NA 40,000 No BSL
129-00-0 Pyrene 490 1,200 µg/kg 20TB5-0002 (93) 20TB5 5/6 390 - 390 1,200 NA 4,600,000 N 40,000 No BSL

Pesticides/PCBs
72-54-8 4,4'-DDD 3.5 3.5 µg/kg 20TB6-0002 (93) 20TB6 1/5 3.4 - 3.9 3.5 NA 14,000 C NA No BSL
50-29-3 4,4'-DDT 17 17 µg/kg 20TB6-0002 (93) 20TB6 1/5 3.5 - 14 17 NA 26,000 C NA No BSL

Inorganics
7429-90-5 Aluminum 3,860 J 5,040 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 5,040 17,600 170 NA No EPA1
7440-36-0 Antimony 7.8 B 7.8 B mg/kg 20TB4-0002 (93) 20TB4 1/5 1.8 - 5.3 7.8 ND 5.4 MCL NA Yes ASL
7440-38-2 Arsenic 0.89 J 1.8 mg/kg 20TB6-0002 (93) 20TB6 5/5 - 1.8 3.6 5.8 MCL NA No BSL
7440-39-3 Barium 25.2 J 364 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 364 39 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.15 B 0.22 B mg/kg 20TB4-0002 (93) 20TB4 2/5 0.17 - 0.26 0.22 0.72 63 MCL NA No BSL
7440-42-8 Boron 2.9 B 2.9 B mg/kg 20TB4-0002 (93) 20TB4 1/5 1.2 - 3.1 2.9 ND 470 N NA No BSL
7440-70-2 Calcium 670 J 5,480 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 5,480 314 NA NA No NUT
15723-28-1 Chromium 6.4 J 11.1 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 11.1 19.3 42 N NA No BSL
7440-48-4 Cobalt 2.7 B 3.8 J mg/kg 20TB5-0002 (93) 20TB5 4/5 2.8 - 2.8 3.8 7 3.3 N NA No EPA1
7440-50-8 Copper 10 J 122 J mg/kg 20MW5-0002 (93) 20MW5 5/5 - 122 17.9 11,000 MCL NA No BSL, EPA1
7439-89-6 Iron 5,530 J 8,060 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 8,060 16,800 NA NA No EPA1
7439-92-1 Lead 65.1 J 726 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 726 17.5 NA NA No NTX
7439-95-4 Magnesium 1,400 J 2,080 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 2,080 2,460 NA NA No NUT
7439-96-5 Manganese 100 J 162 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 162 172 2,200 N NA No BSL
7439-97-6 Mercury 0.1 J 0.12 J mg/kg 20MW5-0002 (93) 20MW5 3/5 0.06 - 0.06 0.12 ND 2.1 MCL NA No BSL
7440-02-0 Nickel 4.8 J 17.7 mg/kg 20TB6-0002 (93) 20TB6 5/5 - 17.7 ND 280 N NA No BSL
7440-09-7 Potassium 928 J 1,520 J mg/kg 20TB5-0002 (93) 20TB5 5/5 - 1,520 669 NA NA No NUT
7440-23-5 Sodium 56.3 B 162 B mg/kg 20TB4-0002 (93) 20TB4 4/5 49.5 - 49.5 162 ND NA NA No NUT
7440-62-2 Vanadium 10 J 16.8 mg/kg 20TB6-0002 (93) 20TB6 5/5 - 16.8 33.3 5,100 N NA No BSL
7440-66-6 Zinc 23.1 J 188 mg/kg 20TB4-0002 (93) 20TB4 5/5 - 188 25.6 14,000 N NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 1,300 J 1,500 J mg/kg LS7SB0070101 MW4-7RI 1/1 - 1,500 NA NA 2,500 No BSL
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 7 SURFACE SOIL - MIGRATION PATHWAYS

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. ND = Not Detected
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. sat = soil saturation concentration
8 - Chlordane is used as a surrogate for gamma-chlordane.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
20MW2-0002 (93)   BSL = Below COPC Screening Level
20MW5-0002 (93)   NUT = Essential nutrient
20TB4-0002 (93)   NTX = No toxicity criteria
20TB5-0002 (93)   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
20TB6-0002 (93)
LS7SB0070101
LS7SB0070101-D
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
ZONE 7 SUBSURFACE SOIL - DIRECT CONTACT EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
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Zone 7 Volatile Organics
78-93-3 2-Butanone 20 20 µg/kg 20TB6-0810 (93) 20TB6 1/22 10 - 14 20 NA 2,800,000 N 500,000 24,000,000 sat No BSL

67-64-1 Acetone 7 97 B µg/kg 20TB6-0810 (93), 
20MW1-0.52.5 (93)-D 20MW1 7/22 11 - 35 97 NA 1,600,000 N 500,000 NA No BSL

75-15-0 Carbon Disulfide 6 J 7 J µg/kg 20MW5-0608 (93) 20MW5 2/22 10 - 14 7 NA 67,000 N 500,000 720,000 sat No BSL
75-09-2 Methylene Chloride 5 12 B µg/kg 20TB7-4852 (93)-D 20TB5 8/22 10 - 13 12 NA 11,000 C 82,000 13,000 C No BSL

108-88-3 Toluene 3 J 3 J µg/kg 20TB7-4852 (93)-D 20TB7 1/22 10 - 14 3 NA 500,000 N 500,000 650,000 sat No BSL
Semivolatile Organics

91-57-6 2-Methylnaphthalene 22 J 300 J µg/kg LS7SB0110101 TB11-7RI 10/43 330 - 11000 300 NA 3,100 N 474,000 NA No BSL
59-50-7 4-Chloro-3-Methylphenol 34 J 34 J µg/kg LS7SB0030201 MW1-7RI 1/43 330 - 11000 34 NA NA NA NA No NTX
83-32-9 Acenaphthene 19 J 1,400 µg/kg 20TB7-4856 (93)-D 20TB7 15/43 330 - 11000 1,400 NA 340,000 N 1,000,000 NA No BSL

208-96-8 Acenaphthylene 20 J 600 µg/kg LS7SB0110101 TB11-7RI 11/43 330 - 11000 600 NA 340,000 N(10) 1,000,000 NA No BSL
120-12-7 Anthracene 2 J 2,500 µg/kg LS7SB0110101 TB11-7RI 17/43 330 - 11000 2,500 NA 1,700,000 N 1,000,000 NA No BSL
56-55-3 Benzo(a)anthracene 23 J 9,500 J µg/kg 20MW6-0204 (93) 20MW6 25/43 330 - 11000 9,500 NA 150 C 1,000 NA Yes ASL
50-32-8 Benzo(a)pyrene 28 J 14,000 J µg/kg 20MW6-0204 (93) 20MW6 22/42 260 - 11000 14,000 NA 15 C 1,000 NA Yes ASL

205-99-2 Benzo(b)fluoranthene 24 J 16,000 J µg/kg 20MW6-0204 (93) 20MW6 25/42 230 - 1800 16,000 NA 150 C 1,000 NA Yes ASL
191-24-2 Benzo(g,h,i)perylene 28 J 7,300 J µg/kg 20MW6-0204 (93) 20MW6 17/42 330 - 11000 7,300 NA 170,000 N(11) 1,000,000 NA No BSL
207-08-9 Benzo(k)fluoranthene 23 J 9,700 J µg/kg 20MW6-0204 (93) 20MW6 14/42 290 - 11000 9,700 NA 1,500 C 8,400 NA Yes ASL
117-81-7 Bis(2-ethylhexyl)phthalate 32 J 93 J µg/kg 20MW1-0.52.5 (93) 20MW1 1/43 330 - 11000 93 NA 35,000 C 44,000 NA No BSL
86-74-8 Carbazole 22 J 950 µg/kg LS7SB0110101 TB11-7RI 15/43 330 - 11000 950 NA NA 31,000 NA No BSL

218-01-9 Chrysene 36 J 11,000 J µg/kg 20MW6-0204 (93) 20MW6 25/43 330 - 11000 11,000 NA 15,000 C 84,000 NA No BSL
84-74-2 di-n-Butyl Phthalate 18 J 320 J µg/kg 20TB7-3242 (93) 20TB7 2/43 330 - 11000 320 NA 610,000 N 1,000,000 NA No BSL

117-84-0 di-n-Octyl Phthalate 41 J 41 J µg/kg 20MW1-0.52.5 (93) 20MW1 1/42 330 - 11000 41 NA NA 1,000,000 NA No BSL
53-70-3 Dibenzo(a,h)anthracene 21 J 3,100 µg/kg LS7SB0110101 TB11-7RI 13/42 330 - 11000 3,100 NA 15 C 1,000 NA Yes ASL

132-64-9 Dibenzofuran 19 J 770 µg/kg 20TB7-4856 (93)-D 20TB7 12/43 330 - 11000 770 NA NA N 270,000 NA No BSL
206-44-0 Fluoranthene 18 J 19,000 J µg/kg 20MW6-0204 (93) 20MW6 33/43 360 - 400 19,000 NA 230,000 N 1,000,000 NA No BSL
86-73-7 Fluorene 19 J 1,600 µg/kg 20TB7-4856 (93)-D 20TB7 15/43 330 - 11000 1,600 NA 230,000 N 1,000,000 NA No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 31 J 7,000 J µg/kg 20MW6-0204 (93) 20MW6 17/42 330 - 11000 7,000 NA 150 C 1,000 NA Yes ASL
91-20-3 Naphthalene 36 J 510 µg/kg LS7SB0110101 TB11-7RI 9/43 330 - 11000 510 NA 3,900 N 1,000,000 17,000 N No BSL
85-01-8 Phenanthrene 20 J 13,000 µg/kg 20MW3-0204 (93) 20MW3 24/43 330 - 1800 13,000 NA 170,000 N(11) 1,000,000 NA No BSL

129-00-0 Pyrene 25 J 14,000 J µg/kg 20MW6-0204 (93) 20MW6 32/43 360 - 400 14,000 NA 170,000 N 1,000,000 NA No BSL
Pesticides/PCBs

72-54-8 4,4'-DDD 4.4 35 µg/kg 20TB7-3242 (93) 20TB7 2/22 3.5 - 36 35 NA 2,000 C 2,600 NA No BSL
72-55-9 4,4'-DDE 15 17 µg/kg 20MW1-0.52.5 (93) 20MW1 1/22 3.5 - 36 17 NA 1,400 C 1,800 NA No BSL
50-29-3 4,4'-DDT 4.4 71 µg/kg 20TB7-4856 (93)-D 20TB7 4/22 3.5 - 4.8 71 NA 1,700 C 1,800 750,000 C No BSL

5103-71-9 alpha-Chlordane 12 12 µg/kg 20MW1-0.52.5 (93), 
20MW1-0.52.5 (93)-D 20MW1 1/22 1.8 - 19 12 NA 1,600 C(12) 490 (12) 72,000 C(12) No BSL

5103-74-2 gamma-Chlordane 7.3 7.5 µg/kg 20MW1-0.52.5 (93) 20MW1 1/22 1.8 - 19 7.5 NA 1,600 C(12) 490 (12) 72,000 C(12) No BSL
1024-57-3 Heptachlor Epoxide 3.9 4 µg/kg 20MW1-0.52.5 (93) 20MW1 1/22 1.8 - 19 4 NA 53 C 67 4,700 C No BSL

Inorganics

7429-90-5 Aluminum 136 J 12,000 mg/kg 20MW1-0.52.5 (93)-D, 
LS7SB0090201

20MW1,
TB9-7RI 30/30 - 12,000 17,600 7,700 N NA 709,000 N No EPA1

7440-36-0 Antimony 0.92 J 1,820 mg/kg 20TB4-1416 (93) 20TB4 9/30 0.35 - 7580 1,820 ND 3 N 27 NA Yes ASL
7440-38-2 Arsenic 0.32 J 50 mg/kg 20TB4-1416 (93) 20TB4 29/30 0.55 - 0.55 50 3.6 0.39 C 10 769 C Yes ASL
7440-39-3 Barium 17.7 B 550 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 550 57.2 1,500 N 4,700 70,900 N No BSL
7440-41-7 Beryllium 0.14 B 1.2 mg/kg 20MW6-1214 (93) 20MW6 21/30 0.05 - 0.29 1.2 0.72 16 N 2 1,380 C No BSL
7440-42-8 Boron 1.4 B 25.1 B mg/kg 20TB4-1416 (93) 20TB4 4/22 1.4 - 112 25.1 ND 1,600 N NA 2,840,000 N No BSL
7440-43-9 Cadmium 0.16 J 4 mg/kg 20TB4-1416 (93) 20TB4 8/30 0.04 - 6.8 4 ND 7 N 34 1,840 C No BSL
7440-70-2 Calcium 367 B 35,000 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 35,000 499 NA NA NA No NUT

15723-28-1 Chromium 4.1 J 44.4 mg/kg 20TB4-1416 (93) 20TB4 28/30 4.1 - 4.1 44.4 21.5 23 N(13,14) 100 (13) 276 Yes ASL
7440-48-4 Cobalt 1.1 J 12.3 B mg/kg 20TB4-1416 (93) 20MW6 27/30 2.2 - 2.8 12.3 8 2 N 70 1,180 C No EPA1
7440-50-8 Copper 3 J 9,010 mg/kg 20TB4-1416 (93) 20TB4 29/30 3.5 - 3.5 9,010 25.6 310 N 2,500 NA No EPA1
57-12-5 Cyanide 0.18 J 0.46 B mg/kg 20TB4-1416 (93) 20MW3 2/22 0.16 - 1 0.46 NA 160 N 1,400 NA No BSL

7439-89-6 Iron 4,510 J 186,000 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 186,000 17,200 5,500 N NA NA No EPA1
7439-92-1 Lead 1.6 J 189,000 J mg/kg 20MW6-0204 (93) 20MW6 30/30 - 189,000 17.5 400 400 NA Yes ASL
7439-95-4 Magnesium 47.9 J 7,610 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 7,610 3,650 NA NA NA No NUT
7439-96-5 Manganese 32.7 J 956 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 956 188 180 N NA 7,090 N Yes ASL
7439-97-6 Mercury 0.01 J 1.9 J mg/kg LS7SB0100301 MW5-7RI 11/30 0.01 - 1.2 1.9 0.05 2 N 20 NA No BSL

Inorganics (Continued)
7440-02-0 Nickel 1.8 J 254 mg/kg 20MW6-1214 (93) 20MW6 30/30 - 254 ND 150 N 1,400 NA Yes ASL
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7440-09-7 Potassium 4.8 B 5,240 mg/kg 20TB7-3242 (93) 20TB7 30/30 - 5,240 2,580 NA NA NA No NUT
7782-49-2 Selenium 0.22 B 2.5 J mg/kg LS7SB0100301 MW5-7RI 4/30 0.14 - 1.7 2.5 ND 39 N 340 NA No BSL
7440-22-4 Silver 0.75 B 4.1 mg/kg 20TB4-1416 (93) 20TB4 3/30 0.15 - 5.4 4.1 ND 39 N 340 NA No BSL
7440-23-5 Sodium 66.8 B 1,880 mg/kg 20MW6-1214 (93) 20MW6 30/30 - 1,880 ND NA NA NA No NUT

7440-28-0 Thallium 0.14 0.18 mg/kg 20TB1-0204 (93), 
20TB1-0608 (93) 20TB1 4/30 0.08 - 1.6 0.18 0.29 1 N 5 NA No BSL

7440-62-2 Vanadium 1.9 J 246 mg/kg LS7SB0100301 MW5-7RI 30/30 - 246 35.1 39 N 470 NA Yes ASL
7440-66-6 Zinc 11 J 3,440 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 3,440 31.3 2,300 N 20,000 NA Yes ASL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 45 J 2,600 J mg/kg LS7SB0100201 MW5-7RI 19/24 65 - 72 2,600 NA NA 500 NA Yes ASL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level (RSL).  The noncarcinogenic values (denoted with a "N" flag) are the RSLs divided by 10 to correspond to a target hazard quotient N = Noncarcinogen
     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (April 2009). NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. ND = Not Detected
7 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. sat = soil saturation concentration
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
9 - Naphthalene is used as a surrogate for 2-methylnaphthalene. Rationale Codes:
10 - Acenaphthene is used as a surrogate for acenaphthylene. For selection as a COPC:
11 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above Screening Level and site background.
12 - Chlordane is used as a surrogate for alpha- and gamma-chlordane.
13 - Values are for hexavalent chromium. For elimination as a COPC:
14 - Ten percent of the noncarcinogenic value is less than the carcinogenic value therefore the noncarcinogenic value is presented.   BSL = Below COPC Screening Level
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the   NUT = Essential nutrient
chemical was retained as a COPC.   NTX = No toxicity criteria

  EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
Associated Samples
20MW1-0.52.5 (93) 20TB1-0204 (93) 20TB7-3242 (93) LS7SB0040301 LS7SB0100201-D
20MW1-0.52.5 (93)-D 20TB1-0608 (93) 20TB7-4852 (93) LS7SB0050101 LS7SB0100301
20MW2-1416 (93) 20TB1-0608 (93)-D 20TB7-4852 (93)-D LS7SB0050201 LS7SB0110101
20MW3-0204 (93) 20TB2-0204 (93) 20TB7-4856 (93) LS7SB0060201 LS7SB0110201
20MW3-0810 (93) 20TB2-1416 (93) 20TB7-4856 (93)-D LS7SB0060201-D
20MW4-0204 (93) 20TB3-0204 (93) LS7SB0010101 LS7SB0060301
20MW4-0406 (93) 20TB3-1012 (93) LS7SB0010201 LS7SB0070301
20MW5-0608 (93) 20TB4-0406 (93) LS7SB0020101 LS7SB0080101
20MW6-0204 (93) 20TB4-0406 (93)-D LS7SB0020201 LS7SB0080201
20MW6-1214 (93) 20TB4-1416 (93) LS7SB0030201 LS7SB0090101
20MW7-0204 (93) 20TB5-0406 (93) LS7SB0030301 LS7SB0090201
20MW7-0406 (93) 20TB6-0810 (93) LS7SB0040201 LS7SB0100201
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Zone 7 Volatile Organics
78-93-3 2-Butanone 20 20 µg/kg 20TB6-0810 (93) 20TB6 1/22 10 - 14 20 NA 89,000 N 80,000 No BSL
67-64-1 Acetone 7 97 B µg/kg 20TB6-0810 (93) 20MW1 7/22 11 - 35 97 NA 130,000 N 140,000 No BSL
75-15-0 Carbon Disulfide 6 J 7 J µg/kg 20MW5-0608 (93) 20MW5 2/22 10 - 14 7 NA 29,000 N 140,000 No BSL
75-09-2 Methylene Chloride 5 12 B µg/kg 20TB7-4852 (93)-D 20TB5 8/22 10 - 13 12 NA 23 MCL 1,000 No BSL
108-88-3 Toluene 3 J 3 J µg/kg 20TB7-4852 (93)-D 20TB7 1/22 10 - 14 3 NA 12,000 MCL 67,000 No BSL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 22 J 300 J µg/kg LS7SB0110101 TB11-7RI 10/43 330 - 11000 300 NA NA 9,800 No BSL
59-50-7 4-Chloro-3-Methylphenol 34 J 34 J µg/kg LS7SB0030201 MW1-7RI 1/43 330 - 11000 34 NA NA NA No NTX
83-32-9 Acenaphthene 19 J 1,400 µg/kg 20TB7-4856 (93)-D 20TB7 15/43 330 - 11000 1,400 NA 630,000 N 84,000 No BSL
208-96-8 Acenaphthylene 20 J 600 µg/kg LS7SB0110101 TB11-7RI 11/43 330 - 11000 600 NA NA 84,000 No BSL
120-12-7 Anthracene 2 J 2,500 µg/kg LS7SB0110101 TB11-7RI 17/43 330 - 11000 2,500 NA 13,000,000 N 400,000 No BSL
56-55-3 Benzo(a)anthracene 23 J 9,500 J µg/kg 20MW6-0204 (93) 20MW6 25/43 330 - 11000 9,500 NA 3,200 MCL 1,000 Yes ASL
50-32-8 Benzo(a)pyrene 28 J 14,000 J µg/kg 20MW6-0204 (93) 20MW6 22/42 260 - 11000 14,000 NA 8,200 MCL 1,000 Yes ASL
205-99-2 Benzo(b)fluoranthene 24 J 16,000 J µg/kg 20MW6-0204 (93) 20MW6 25/42 230 - 1800 16,000 NA 9,800 MCL 1,000 Yes ASL
191-24-2 Benzo(g,h,i)perylene 28 J 7,300 J µg/kg 20MW6-0204 (93) 20MW6 17/42 330 - 11000 7,300 NA NA 42,000 No BSL
207-08-9 Benzo(k)fluoranthene 23 J 9,700 J µg/kg 20MW6-0204 (93) 20MW6 14/42 290 - 11000 9,700 NA 9,800 MCL 1,000 Yes ASL
117-81-7 Bis(2-ethylhexyl)phthalate 32 J 93 J µg/kg 20MW1-0.52.5 (93) 20MW1 1/43 330 - 11000 93 NA 3,600,000 MCL 11,000 No BSL
86-74-8 Carbazole 22 J 950 µg/kg LS7SB0110101 TB11-7RI 15/43 330 - 11000 950 NA 590 C 1,000 Yes ASL
218-01-9 Chrysene 36 J 11,000 J µg/kg 20MW6-0204 (93) 20MW6 25/43 330 - 11000 11,000 NA 3,200 MCL 1,000 Yes ASL
84-74-2 di-n-Butyl Phthalate 18 J 320 J µg/kg 20TB7-3242 (93) 20TB7 2/43 330 - 11000 320 NA 5,000,000 N 140,000 No BSL
117-84-0 di-n-Octyl Phthalate 41 J 41 J µg/kg 20MW1-0.52.5 (93) 20MW1 1/42 330 - 11000 41 NA 4,900,000,000 N 20,000 No BSL
53-70-3 Dibenzo(a,h)anthracene 21 J 3,100 µg/kg LS7SB0110101 TB11-7RI 13/42 330 - 11000 3,100 NA 30,000 MCL 1,000 Yes ASL
132-64-9 Dibenzofuran 19 J 770 µg/kg 20TB7-4856 (93)-D 20TB7 12/43 330 - 11000 770 NA 48,000 N 5,600 No BSL
206-44-0 Fluoranthene 18 J 19,000 J µg/kg 20MW6-0204 (93) 20MW6 33/43 360 - 400 19,000 NA 6,300,000 N 56,000 No BSL
86-73-7 Fluorene 19 J 1,600 µg/kg 20TB7-4856 (93)-D 20TB7 15/43 330 - 11000 1,600 NA 810,000 N 56,000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 31 J 7,000 J µg/kg 20MW6-0204 (93) 20MW6 17/42 330 - 11000 7,000 NA 28,000 MCL 1,000 Yes ASL
91-20-3 Naphthalene 36 J 510 µg/kg LS7SB0110101 TB11-7RI 9/43 330 - 11000 510 NA 61,000 N 56,000 No BSL
85-01-8 Phenanthrene 20 J 13,000 µg/kg 20MW3-0204 (93) 20MW3 24/43 330 - 1800 13,000 NA NA 40,000 No BSL
129-00-0 Pyrene 25 J 14,000 J µg/kg 20MW6-0204 (93) 20MW6 32/43 360 - 400 14,000 NA 4,600,000 N 40,000 No BSL

Pesticides/PCBs
72-54-8 4,4'-DDD 4.4 35 µg/kg 20TB7-3242 (93) 20TB7 2/22 3.5 - 36 35 NA 14,000 C NA No BSL
72-55-9 4,4'-DDE 15 17 µg/kg 20MW1-0.52.5 (93) 20MW1 1/22 3.5 - 36 17 NA 45,000 C NA No BSL
50-29-3 4,4'-DDT 4.4 71 µg/kg 20TB7-4856 (93)-D 20TB7 4/22 3.5 - 4.8 71 NA 26,000 C NA No BSL

5103-71-9 alpha-Chlordane 12 12 µg/kg 20MW1-0.52.5 (93), 
20MW1-0.52.5 (93)-D 20MW1 1/22 1.8 - 19 12 NA 9,600 MCL(8) 66 (8) No BSL

5103-74-2 gamma-Chlordane 7.3 7.5 µg/kg 20MW1-0.52.5 (93) 20MW1 1/22 1.8 - 19 7.5 NA 9,600 MCL(8) 66 (8) No BSL
1024-57-3 Heptachlor Epoxide 3.9 4 µg/kg 20MW1-0.52.5 (93) 20MW1 1/22 1.8 - 19 4 NA 670 MCL 20 No BSL

Inorganics

7429-90-5 Aluminum 136 J 12,000 mg/kg 20MW1-0.52.5 (93)-D, 
LS7SB0090201

20MW1,
TB9-7RI 30/30 - 12,000 17,600 170 NA No EPA1

7440-36-0 Antimony 0.92 J 1,820 mg/kg 20TB4-1416 (93) 20TB4 9/30 0.35 - 7580 1,820 ND 5.4 MCL NA Yes ASL
7440-38-2 Arsenic 0.32 J 50 mg/kg 20TB4-1416 (93) 20TB4 29/30 0.55 - 0.55 50 3.6 5.8 MCL NA Yes ASL
7440-39-3 Barium 17.7 B 550 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 550 57.2 1,600 MCL NA No BSL
7440-41-7 Beryllium 0.14 B 1.2 mg/kg 20MW6-1214 (93) 20MW6 21/30 0.05 - 0.29 1.2 0.72 63 MCL NA No BSL
7440-42-8 Boron 1.4 B 25.1 B mg/kg 20TB4-1416 (93) 20TB4 4/22 1.4 - 112 25.1 ND 470 N NA No BSL
7440-43-9 Cadmium 0.16 J 4 mg/kg 20TB4-1416 (93) 20TB4 8/30 0.04 - 6.8 4 ND 7.5 MCL NA No BSL
7440-70-2 Calcium 367 B 35,000 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 35,000 499 NA NA No NUT
15723-28-1 Chromium 4.1 J 44.4 mg/kg 20TB4-1416 (93) 20TB4 28/30 4.1 - 4.1 44.4 21.5 42 N NA Yes ASL
7440-48-4 Cobalt 1.1 J 12.3 B mg/kg 20TB4-1416 (93) 20MW6 27/30 2.2 - 2.8 12.3 8 3.3 N NA No EPA1
7440-50-8 Copper 3 J 9,010 mg/kg 20TB4-1416 (93) 20TB4 29/30 3.5 - 3.5 9,010 25.6 11,000 MCL NA No BSL, EPA1
57-12-5 Cyanide 0.18 J 0.46 B mg/kg 20TB4-1416 (93) 20MW3 2/22 0.16 - 1 0.46 NA 40 MCL NA No BSL

7439-89-6 Iron 4,510 J 186,000 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 186,000 17,200 NA NA No EPA1
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Inorganics (Continued)
7439-92-1 Lead 1.6 J 189,000 J mg/kg 20MW6-0204 (93) 20MW6 30/30 - 189,000 17.5 NA NA No NTX
7439-95-4 Magnesium 47.9 J 7,610 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 7,610 3,650 NA NA No NUT
7439-96-5 Manganese 32.7 J 956 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 956 188 2,200 N NA No BSL
7439-97-6 Mercury 0.01 J 1.9 J mg/kg LS7SB0100301 MW5-7RI 11/30 0.01 - 1.2 1.9 0.05 2.1 MCL NA No BSL
7440-02-0 Nickel 1.8 J 254 mg/kg 20MW6-1214 (93) 20MW6 30/30 - 254 ND 280 N NA No BSL
7440-09-7 Potassium 4.8 B 5,240 mg/kg 20TB7-3242 (93) 20TB7 30/30 - 5,240 2,580 NA NA No NUT
7782-49-2 Selenium 0.22 B 2.5 J mg/kg LS7SB0100301 MW5-7RI 4/30 0.14 - 1.7 2.5 ND 5.2 MCL NA No BSL
7440-22-4 Silver 0.75 B 4.1 mg/kg 20TB4-1416 (93) 20TB4 3/30 0.15 - 5.4 4.1 ND 31 N NA No BSL
7440-23-5 Sodium 66.8 B 1,880 mg/kg 20MW6-1214 (93) 20MW6 30/30 - 1,880 ND NA NA No NUT

7440-28-0 Thallium 0.14 0.18 mg/kg 20TB1-0204 (93), 
20TB1-0608 (93) 20TB1 4/30 0.08 - 1.6 0.18 0.29 1.1 N NA No BSL

7440-62-2 Vanadium 1.9 J 246 mg/kg LS7SB0100301 MW5-7RI 30/30 - 246 35.1 5,100 N NA No BSL
7440-66-6 Zinc 11 J 3,440 mg/kg 20TB4-1416 (93) 20TB4 30/30 - 3,440 31.3 14,000 N NA No BSL

Petroleum Hydrocarbons
NA Total Petroleum Hydrocarbons 45 J 2,600 J mg/kg LS7SB0100201 MW5-7RI 19/24 65 - 72 2,600 NA NA 2,500 Yes ASL

SPLP Inorganics
7439-92-1 Lead 7.5 30.1 µg/L LS7SB0100301 MW5-7RI 2/4 1.28 - 1.28 30.1 NA NA 150 No BSL

TCLP Inorganics
7440-38-2 Arsenic 146 146 µg/L 20TB4-1416 (93) 20TB4 1/14 20 - 32.1 146 NA NA 100 Yes ASL
7440-39-3 Barium 122 B 4,210 µg/L 20TB4-1416 (93) 20TB4 14/14 - 4,210 NA NA 10,000 No BSL
7440-43-9 Cadmium 2.8 B 10.8 µg/L 20MW6-1214 (93) 20MW6 5/14 1.8 - 2.5 10.8 NA NA 50 No BSL
15723-28-1 Chromium 3.2 B 46 µg/L 20TB4-1416 (93) 20TB4 10/14 3.1 - 4 46 NA NA 500 No BSL
7439-92-1 Lead 4 45,900 µg/L 20MW5-0608 (93) 20MW5 13/14 28 - 28 45,900 NA NA 150 Yes ASL
7440-22-4 Silver 8.1 B 8.1 B µg/L 20MW5-0608 (93) 20MW5 1/14 2.5 - 4 8.1 NA NA 360 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Atlantic Environmental Services, April 1995.  Background Concentrations of Inorganics in Soil - Naval Submarine Base - New London. J = Estimated value
5 - EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm. N = Noncarcinogen
     Migration to groundwater values are based on a dilution attenuation factor (DAF) of 20. NA = Not Applicable/Not Available
6 - CTDEP Remediation Standard Regulations, 2007. ND = Not Detected.
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. sat = soil saturation concentration
8 - Chlordane is used as a surrogate for gamma-chlordane.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
20MW1-0.52.5 (93) 20MW7-0406 (93) 20TB5-0406 (93) LS7SB0030201 LS7SB0080201   BSL = Below COPC Screening Level
20MW1-0.52.5 (93)-D 20TB1-0204 (93) 20TB6-0810 (93) LS7SB0030301 LS7SB0090101   NUT = Essential nutrient
20MW2-1416 (93) 20TB1-0608 (93) 20TB7-3242 (93) LS7SB0040201 LS7SB0090201   NTX = No toxicity criteria
20MW3-0204 (93) 20TB1-0608 (93)-D 20TB7-4852 (93) LS7SB0040301 LS7SB0100201   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
20MW3-0810 (93) 20TB2-0204 (93) 20TB7-4852 (93)-D LS7SB0050101 LS7SB0100201-D
20MW4-0204 (93) 20TB2-1416 (93) 20TB7-4856 (93) LS7SB0050201 LS7SB0100301
20MW4-0406 (93) 20TB3-0204 (93) 20TB7-4856 (93)-D LS7SB0060201 LS7SB0110101
20MW5-0608 (93) 20TB3-1012 (93) LS7SB0010101 LS7SB0060201-D LS7SB0110201
20MW6-0204 (93) 20TB4-0406 (93) LS7SB0010201 LS7SB0060301
20MW6-1214 (93) 20TB4-0406 (93)-D LS7SB0020101 LS7SB0070301
20MW7-0204 (93) 20TB4-1416 (93) LS7SB0020201 LS7SB0080101
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Zone 7 Volatile Organics
71-55-6 1,1,1-Trichloroethane 0.6 J 0.6 J µg/L 20MW6 (93) 20MW6 1/6 1 - 1 0.6 NA 910 N 200 CTDEP RSR No BSL

200 FED-MCL
200 CTDEP-MCL

67-66-3 Chloroform 2 2 µg/L 20MW4 (93) 20MW4 1/6 1 - 1 2 NA 0.19 C 6 CTDEP RSR Yes ASL
80 FED-MCL
NA NA

79-01-6 Trichloroethene 0.6 J 0.6 J µg/L 20MW6 (93) 20MW6 1/6 1 - 1 0.6 NA 1.7 C 5 CTDEP RSR No BSL
5 FED-MCL
5 CTDEP-MCL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 1 J 3 J µg/L 20GW7 (93) 20MW7 2/17 11 - 13 3 NA 15 N 49 CTDEP RSR No BSL

NA NA
NA NA

83-32-9 Acenaphthene 0.6 J 10 J µg/L 20MW3 (93) 20MW3 7/17 11 - 13 10 NA 220 N NA NA No BSL
NA NA
NA NA

208-96-8 Acenaphthylene 1 J 1 J µg/L 20MW3 (93) 20MW3 2/17 10 - 13 1 NA 220 N(7) 420 CTDEP RSR No BSL
20MW4 (93)  20MW4 NA NA

NA NA
120-12-7 Anthracene 2 J 2 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 2 NA 1,100 N 2,000 CTDEP RSR No BSL

NA NA
NA NA

86-74-8 Carbazole 1 J 1 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 1 NA NA 10 CTDEP RSR No BSL
NA NA
NA NA

218-01-9 Chrysene 0.9 J 0.9 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 0.9 NA 2.9 C 4.8 CTDEP RSR No BSL
NA NA
NA NA

132-64-9 Dibenzofuran 1 J 1 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 1 NA NA 28 CTDEP RSR No BSL
NA NA
NA NA

206-44-0 Fluoranthene 1 J 5 J µg/L LS7GW00401 MW2-7RI 2/16 10 - 13 5 NA 150 N 280 CTDEP RSR No BSL
NA FED-MCL
NA CTDEP-MCL

86-73-7 Fluorene 2 J 3 J µg/L LS7GW00401 MW2-7RI 3/17 10 - 13 3 NA 150 N 280 CTDEP RSR No BSL
LS7GW20MW701 20MW7 NA NA

NA NA
91-20-3 Naphthalene 0.7 J 0.7 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 0.7 NA 0.14 N 280 CTDEP RSR Yes ASL

NA NA
NA NA

85-01-8 Phenanthrene 1 J 9 J µg/L LS7GW00401 MW2-7RI 2/17 10 - 13 9 NA 110 N(8) 200 CTDEP RSR No BSL
NA NA
NA NA

129-00-0 Pyrene 1 J 5 J µg/L LS7GW00401 MW2-7RI 2/17 10 - 13 5 NA 110 N 200 CTDEP RSR No BSL
NA NA
NA NA

Inorganics, Unfiltered
7429-90-5 Aluminum 339 339 µg/L LS7GW20MW301 20MW3 1/17 10 - 225 339 3,560 3,700 N NA NA No EPA1

50 FED-SMCL
NA NA

Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
Value(5)

Maximum 
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of 

Detection

Sample/Location of Maximum 
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Point

CAS 
Number Chemical

Minimum 
Concentration(1)
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Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
Value(5)
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of 

Detection
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Point

CAS 
Number Chemical

Minimum 
Concentration(1)

Inorganics, Unfiltered (Continued)
7440-36-0 Antimony 9.3 15.7 µg/L LS7GW20MW601-D 20MW6 3/17 2.5 - 30 15.7 2.9 1.5 N 6 CTDEP RSR Yes ASL

6 FED-MCL
6 CTDEP-MCL

7440-38-2 Arsenic 2.8 J 18.8 µg/L LS7GW20MW701 20MW7 8/17 2.5 - 4.9 18.8 1.92 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 7.9 B 966 µg/L LS7GW20MW501 20MW5 13/17 27.3 - 72.8 966 227 730 N 1,000 CTDEP RSR Yes ASL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-70-2 Calcium 3,740 J 89,200 J µg/L 20GW7 (93) 20MW7 17/17 - 89,200 188,000 NA NA NA No NUT
NA NA
NA NA

15723-28-1 Chromium 2.9 2.9 µg/L LS7GW20MW301 20MW3 1/17 0.68 - 4 2.9 49.9 11 N(9) 100 CTDEP RSR No BSL
100 FED-MCL
100 CTDEP-MCL

7440-48-4 Cobalt 0.82 J 4.4 B µg/L 20MW2 (93) MW5-7RI 4/17 0.8 - 3 4.4 48.6 1.1 N 10 CTDEP RSR No EPA1
NA NA
NA NA

7440-50-8 Copper 22.7 J 24.4 B µg/L 20MW6 (93) 20MW3 2/17 0.74 - 11.4 24.4 107 150 N 1,300 CTDEP RSR No BSL, EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 375 J 22,600 µg/L LS7GW001001 MW5-7RI 11/17 44.3 - 1910 22,600 28,200 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 6 117 J µg/L 20MW6 (93) 20MW6 7/17 1 - 2.2 117 6.63 15 15 CTDEP RSR Yes ASL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 1,280 J 27,000 J µg/L 20MW3 (93) 20MW3 17/17 - 27,000 191,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 28 J 3,490 J µg/L 20MW2 (93) 20MW2 14/17 11.9 - 156 3,490 11,700 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7440-02-0 Nickel 0.78 J 13.2 µg/L LS7GW001001 MW5-7RI 5/17 0.75 - 9 13.2 32.2 73 N 100 CTDEP RSR No BSL
LS7GW001001-D NA NA

NA NA
7440-09-7 Potassium 3,780 J 21,400 J µg/L 20MW2 (93) 20MW2 16/17 2780 - 2780 21,400 70,800 NA NA NA No NUT

NA NA
NA NA

7782-49-2 Selenium 1.3 B 56.1 J µg/L LS7GW20MW701 20MW7 3/17 1 - 3.1 56.1 3.19 18 N 50 CTDEP RSR Yes ASL
50 FED-MCL
50 CTDEP-MCL

7440-23-5 Sodium 11,400 J 156,000 J µg/L 20MW3 (93) 20MW3 17/17 - 156,000 1,900,000 NA NA NA No NUT
NA NA
NA NA

7440-62-2 Vanadium 2.3 2.3 µg/L LS7GW20MW301 20MW3 1/17 0.55 - 5 2.3 10.2 18 N 50 CTDEP RSR No BSL
NA NA
NA NA

7440-66-6 Zinc 26.6 816 µg/L 20MW6 (93) 20MW6 5/17 3.2 - 14.4 816 131 1,100 N 5,000 CTDEP RSR No BSL
NA NA
NA NA
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Potential 
ARAR/TBC

Potential 
ARAR/TBC 

Source

COPC 
Flag
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Contaminant 
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Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
Concentration(4)

Screening Toxicity 
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of 
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CAS 
Number Chemical

Minimum 
Concentration(1)

Inorganics, Filtered
7429-90-5 Aluminum 133 B 163 B µg/L 20GW5 (93) 20MW5 5/17 10 - 169 163 64.4 3,700 N NA NA No EPA1

50 FED-SMCL
NA NA

7440-36-0 Antimony 4.5 J 10.7 µg/L LS7GW001001-D MW5-7RI 2/17 2.5 - 30 10.7 2.01 1.5 N 6 CTDEP RSR Yes ASL
6 FED-MCL
6 CTDEP-MCL

7440-38-2 Arsenic 2.7 B 20 µg/L LS7GW20MW701 20MW7 11/17 2 - 4.9 20 2.55 0.045 C 10 CTDEP RSR Yes ASL
10 FED-MCL
10 CTDEP-MCL

7440-39-3 Barium 6.9 B 1,200 µg/L LS7GW20MW501 20MW5 16/17 72.8 - 72.8 1,200 124 730 N 1,000 CTDEP RSR Yes ASL
2,000 FED-MCL
2,000 CTDEP-MCL

7440-42-8 Boron 241 939 µg/L 20MW4 (93) 20MW4 5/6 261 - 261 939 NA 730 N NA NA Yes ASL
NA NA
NA NA

7440-43-9 Cadmium 3.1 B 3.1 B µg/L 20MW2 (93) 20MW2 1/17 0.22 - 2 3.1 ND 1.8 N 5 CTDEP RSR Yes ASL
5 FED-MCL
5 CTDEP-MCL

7440-70-2 Calcium 3,740 92,300 J µg/L 20GW7 (93) 20MW7 17/17 - 92,300 152,000 NA NA NA No NUT
NA NA
NA NA

7440-48-4 Cobalt 0.83 J 3.1 B µg/L 20MW2 (93) 20MW7 4/17 0.8 - 3 3.1 43.3 1.1 N 10 CTDEP RSR No EPA1
NA NA
NA NA

7440-50-8 Copper 21.1 B 21.1 B µg/L 20MW6 (93) 20MW6 1/17 1.5 - 7.8 21.1 39.4 150 N 1,300 CTDEP RSR No BSL, EPA1
1,300 FED-MCL
1,300 CTDEP-MCL

7439-89-6 Iron 28.3 B 20,100 µg/L LS7GW001001-D MW5-7RI 14/17 13 - 256 20,100 25,300 2,600 N NA NA No EPA1
300 FED-SMCL
NA NA

7439-92-1 Lead 1.5 B 97.5 µg/L 20MW6 (93) 20MW6 6/17 1.3 - 1.6 97.5 2.52 NA 15 CTDEP RSR Yes ASL
15 FED-MCL
15 CTDEP-MCL

7439-95-4 Magnesium 1,390 B 24,800 µg/L 20MW3 (93) 20MW3 17/17 - 24,800 150,000 NA NA NA No NUT
NA NA
NA NA

7439-96-5 Manganese 16.9 3,600 µg/L 20MW2 (93) 20MW2 15/17 11.4 - 152 3,600 9,400 88 N NA NA Yes ASL
50 FED-SMCL
NA NA

7440-02-0 Nickel 0.93 J 16.1 µg/L LS7GW001001-D MW5-7RI 5/17 0.75 - 9 16.1 15.3 73 N 100 CTDEP RSR No BSL
NA NA
NA NA

7440-09-7 Potassium 2,910 22,100 µg/L 20MW2 (93) 20MW2 17/17 - 22,100 60,000 NA NA NA No NUT
NA NA
NA NA

7782-49-2 Selenium 1.2 B 1.2 B µg/L 20MW6 (93) 20MW6 1/17 1 - 1.9 1.2 ND 18 N 50 CTDEP RSR No BSL
50 FED-MCL
50 CTDEP-MCL

7440-23-5 Sodium 18,600 148,000 µg/L 20MW2 (93) 20MW2 17/17 - 148,000 1,580,000 NA NA NA No NUT
NA NA
NA NA
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Potential 
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Inorganics, Filtered (Continued)
7440-28-0 Thallium 1.2 B 2 B µg/L 20MW4 (93) 20MW3 4/17 1 - 4.8 2 ND 0.24 N 5 CTDEP RSR Yes ASL

2 FED-MCL
2 CTDEP-MCL

7440-62-2 Vanadium 1.8 1.8 µg/L LS7GW20MW301 20MW3 1/17 0.55 - 5 1.8 9.9 18 N 50 CTDEP RSR No BSL
NA NA
NA NA

7440-66-6 Zinc 3.5 B 780 µg/L 20MW6 (93) 20MW6 13/17 3 - 15.5 780 109 1,100 N 5,000 CTDEP RSR No BSL
NA NA
NA NA

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Residential Screening Levels (RSLs).  The noncarcinogenic values (denoted with a "N" flag) are the RSLs divided by 10 to correspond N = Noncarcinogen
     to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  NA = Not Applicable/Not Available
     (April 2009). FED-MCL = Federal Maximum Contaminant Level (USEPA, 2006)
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. FED-SMCL = Federal Maximum Contaminant Level (USEPA, 2006)
7- Acenaphthene is used as a surrogate for acenaphthylene. CTDEP-RSR = Connecticut DEP Remediation Standard Regulations, 2007.
8 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. CTDEP-MCL = Connecticut DEP Maximum Contaminant Level.
9 - Value is for hexavalent chromium.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level/ARAR/TBC

Associated Samples For elimination as a COPC:
20GW5 (93) LS7GW00301 LS7GW20MW601   BSL = Below COPC Screening Level
20GW7 (93) LS7GW00401 LS7GW20MW601-D   NUT = Essential nutrient
20MW2 (93) LS7GW00701 LS7GW20MW701   NTX = No toxicity criteria
20MW3 (93) LS7GW00901   EPA1 = USEPA Region 1 does not advocate evaluation of this chemical
20MW4 (93) LS7GW20MW201
20MW6 (93) LS7GW20MW301
LS7GW001001 LS7GW20MW401
LS7GW001001-D LS7GW20MW501
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Zone 7 Volatile Organics
71-55-6 1,1,1-Trichloroethane 0.6 J 0.6 J µg/L 20MW6 (93) 20MW6 1/6 1 - 1 0.6 NA 62,000 6,500 3,100 N No BSL
67-66-3 Chloroform 2 2 µg/L 20MW4 (93) 20MW4 1/6 1 - 1 2 NA 14,100 26 0.71 C(9) Yes ASL
79-01-6 Trichloroethene 0.6 J 0.6 J µg/L 20MW6 (93) 20MW6 1/6 1 - 1 0.6 NA 2,340 27 0.32 C(9) Yes ASL

Semivolatile Organics
91-57-6 2-Methylnaphthalene 1 J 3 J µg/L 20GW7 (93) 20MW7 2/17 11 - 13 3 NA NA NA 3,300 N No BSL
83-32-9 Acenaphthene 0.6 J 10 J µg/L 20MW3 (93) 20MW3 7/17 11 - 13 10 NA NA NA NA No NTX

208-96-8 Acenaphthylene 1 J 1 J µg/L 20MW3 (93), 
20MW4 (93)

20MW3, 
20MW4 2/17 10 - 13 1 NA 0.3 NA NA Yes ASL

120-12-7 Anthracene 2 J 2 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 2 NA 1,100,000 NA NA No BSL
86-74-8 Carbazole 1 J 1 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 1 NA NA NA NA No NTX
218-01-9 Chrysene 0.9 J 0.9 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 0.9 NA NA NA NA No NTX
132-64-9 Dibenzofuran 1 J 1 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 1 NA NA NA NA No NTX
206-44-0 Fluoranthene 1 J 5 J µg/L LS7GW00401 MW2-7RI 2/16 10 - 13 5 NA 3,700 NA NA No BSL

86-73-7 Fluorene 2 J 3 J µg/L LS7GW00401, 
LS7GW20MW701

MW2-7RI, 
20MW7 3/17 10 - 13 3 NA 140,000 NA NA No BSL

91-20-3 Naphthalene 0.7 J 0.7 J µg/L LS7GW00401 MW2-7RI 1/17 10 - 13 0.7 NA NA NA NA No NTX
85-01-8 Phenanthrene 1 J 9 J µg/L LS7GW00401 MW2-7RI 2/17 10 - 13 9 NA 23 NA NA No BSL
129-00-0 Pyrene 1 J 5 J µg/L LS7GW00401 MW2-7RI 2/17 10 - 13 5 NA 110,000 NA NA No BSL

Inorganics
7429-90-5 Aluminum 339 339 µg/L LS7GW20MW301 20MW3 1/17 10 - 225 339 3,560 NA NA NA No NTX
7440-36-0 Antimony 9.3 15.7 µg/L LS7GW20MW601-D 20MW6 3/17 2.5 - 30 15.7 2.9 86,000 NA NA No BSL
7440-38-2 Arsenic 2.8 J 18.8 µg/L LS7GW20MW701 20MW7 8/17 2.5 - 4.9 18.8 1.92 4 NA NA Yes ASL
7440-39-3 Barium 7.9 B 966 µg/L LS7GW20MW501 20MW5 13/17 27.3 - 72.8 966 227 NA NA NA No NTX
7440-70-2 Calcium 3,740 J 89,200 J µg/L 20GW7 (93) 20MW7 17/17 - 89,200 188,000 NA NA NA No NUT
15723-28-1 Chromium 2.9 2.9 µg/L LS7GW20MW301 20MW3 1/17 0.68 - 4 2.9 49.9 110 NA NA No BSL
7440-48-4 Cobalt 0.82 J 4.4 B µg/L 20MW2 (93) 20MW7 4/17 0.8 - 3 4.4 48.6 NA NA NA No NTX
7440-50-8 Copper 22.7 J 24.4 B µg/L 20MW6 (93) 20MW6 2/17 0.74 - 11.4 24.4 107 48 NA NA No BSL
7439-89-6 Iron 375 J 22,600 µg/L LS7GW001001 MW5-7RI 11/17 44.3 - 1910 22,600 28,200 NA NA NA No NTX
7439-92-1 Lead 6 117 J µg/L 20MW6 (93) 20MW6 7/17 1 - 2.2 117 6.63 13 NA NA Yes ASL
7439-95-4 Magnesium 1,280 J 27,000 J µg/L 20MW3 (93) 20MW3 17/17 - 27,000 191,000 NA NA NA No NUT
7439-96-5 Manganese 28 J 3,490 J µg/L 20MW2 (93) 20MW7 14/17 11.9 - 156 3,490 11,700 NA NA NA No NTX

7440-02-0 Nickel 0.78 J 13.2 µg/L LS7GW001001, 
LS7GW001001-D MW5-7RI 5/17 0.75 - 9 13.2 32.2 880 NA NA No BSL

7440-09-7 Potassium 3,780 J 21,400 J µg/L 20MW2 (93) 20MW3 16/17 2780 - 2780 21,400 70,800 NA NA NA No NUT
7782-49-2 Selenium 1.3 B 56.1 J µg/L LS7GW20MW701 20MW7 3/17 1 - 3.1 56.1 3.19 50 NA NA Yes ASL
7440-23-5 Sodium 11,400 J 156,000 J µg/L 20MW3 (93) 20MW3 17/17 - 156,000 1,900,000 NA NA NA No NUT
7440-62-2 Vanadium 2.3 2.3 µg/L LS7GW20MW301 20MW3 1/17 0.55 - 5 2.3 10.2 NA NA NA No NTX
7440-66-6 Zinc 26.6 816 µg/L 20MW6 (93) 20MW6 5/17 3.2 - 14.4 816 131 123 NA NA Yes ASL

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(8)

EPA  Groundwater 
Volatilization 

Criterion(7)

CTDEP  
Groundwater 
Volatilization 

Criterion(6)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Background 
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CTDEP RSR 
Surface Water 

Protection 
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of 

Detection

Sample/Location of Maximum 
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Exposure 
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CAS 
Number Chemical

Minimum 
Concentration(1)
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Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 -  The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS, 2001. J = Estimated value
5 - CTDEP Remediation Standard Regulations, Residential, 2007. N = Noncarcinogen
6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, March 2003. NA = Not Applicable/Not Available
7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052.
     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - USEPA Region I Target Level. For selection as a COPC:

  ASL = Above Screening Level and site background.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC. For elimination as a COPC:

  BSL = Below COPC Screening Level
Associated Samples   NUT = Essential nutrient
20GW5 (93) LS7GW001001-D LS7GW20MW401   NTX = No toxicity criteria
20GW7 (93) LS7GW00301 LS7GW20MW501
20MW2 (93) LS7GW00401 LS7GW20MW601
20MW3 (93) LS7GW00701 LS7GW20MW601-D
20MW4 (93) LS7GW00901 LS7GW20MW701
20MW6 (93) LS7GW20MW201
LS7GW001001 LS7GW20MW301



TABLE 1-85

ZONE 7 CHEMICALS RETAINED AS COPCs

NSB-NLON, GROTON, CONNECTICUT

Surface Soil Subsurface Soil Groundwater
Chemical Volatilization Migration to

to Indoor Air Surface Water
Volatile Organic Compounds
Chloroform X X
Trichloroethene X
Semivolatile Organic Compounds
2-Methylnaphthalene
Acenaphthylene X
Benzo(a)anthracene X X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X X X
Benzo(k)fluoranthene X X
Carbazole X
Chrysene X
Dibenzo(a,h)anthracene X X X
Indeno(1,2,3-cd)pyrene X X
Naphthalene X
Phenanthrene
Inorganics
Antimony X X X X X
Arsenic X X X X X
Barium X
Boron X
Chromium X X
Lead X X X X X
Manganese X X
Nickel X
Selenium X X
Thallium X
Vanadium X X
Zinc X X
Petroleum Hydrocarbons
Total Petroleum Hydrocarbons X X X

X - Indicates chemical was retained as a COPC.

LOWER SUBASE FEASIBILITY STUDY

Soil to Air Soil to 
Groundwater

Direct 
Contact

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact



TABLE 1-86

SUMMARY OF ZONE 7 CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 2E-06 - - - - - - 5 Antimony
Dermal Contact 6E-07 - - - - - - 0.008 - -
Inhalation 3E-07 - - - - - - 0.5 - -
Total 3E-06 - - - - - - 6 Antimony

Groundwater Dermal Contact 4E-09 - - - - - - 0.04 - -
Inhalation 4E-10 - - - - - - 0.008 - -
Total 4E-09 - - - - - - 0.05 - -
Total All Media 3E-06 6

Current Full-Time Employee Surface Soil Incidental Ingestion 4E-06 - - Benzo(a)pyrene 0.03 - -
Dermal Contact 2E-06 - - Benzo(a)pyrene 0.001 - -
Total 6E-06 - - Benzo(a)pyrene 0.03 - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 3E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

3 Antimony

Dermal Contact 2E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.01 - -

Total 5E-05 - - Benzo(a)pyrene
Benzo(a)anthracene, 

Dibenzo(a,h)anthracene, 
Arsenic

3 Antimony

Child Residents Surface/Subsurface Soil Incidental Ingestion 4E-04 Benzo(a)pyrene
Benzo(a)anthracene, 

Dibenzo(a,h)anthracene, 
Arsenic

Benzo(b)fluoranthene, 
Indeno(1,2,3-cd)pyrene 45 Antimony

Dermal Contact 1E-04 - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

0.06 - -

Total 5E-04 Benzo(a)pyrene

Benzo(a)anthracene, 
Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

Benzo(b)fluoranthene, 
Benzo(k)fluoranthene 45 Antimony

Adult Residents Surface/Subsurface Soil Incidental Ingestion 6E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene, 

Arsenic

5 Antimony

Dermal Contact 3E-05 - - Benzo(a)pyrene Dibenzo(a,h)anthracene, 
Arsenic 0.01 - -

Total 9E-05 - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

5 Antimony



TABLE 1-86

SUMMARY OF ZONE 7 CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Lifelong Residents   
(Child and Adult) Surface/Subsurface Soil Incidental Ingestion 4E-04 Benzo(a)pyrene

Benzo(a)anthracene, 
Dibenzo(a,h)anthracene, 

Arsenic

Benzo(b)fluoranthene, 
Indeno(1,2,3-cd)pyrene NA - -

Dermal Contact 2E-04 - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

NA - -

Total 6E-04 Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Indeno(1,2,3-cd)pyrene, 
Arsenic

Benzo(k)fluoranthene NA - -

NA = Not applicable



TABLE 1-87

SUMMARY OF ZONE 7 CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to a

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 (HI) Target Organ HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 6E-07 - - - - - - 2 Antimony
Dermal Contact 1E-07 - - - - - - 0.002 - -
Inhalation 2E-07 - - - - - - 0.3 - -
Total 9E-07 - - - - - - 2 Antimony

Groundwater Dermal Contact 4E-10 - - - - - - 0.003 - -
Inhalation 5E-11 - - - - - - 0.007 - -
Total 5E-10 - - - - - - 0.01 - -
Total All Media 9E-07 2

Current Full-Time Employee Surface Soil Incidental Ingestion 6E-07 - - - - - - 0.01 - -
Dermal Contact 8E-08 - - - - - - 0.0001 - -
Total 6E-07 - - - - - - 0.01 - -

Future Full-Time Employee Surface/Subsurface Soil Incidental Ingestion 5E-06 - - - - Benzo(a)pyrene 2 Target Organ HIs ≤ 1
Dermal Contact 6E-07 - - - - - - 0.001 - -
Total 5E-06 - - - - Benzo(a)pyrene, Arsenic 2 Target Organ HIs ≤ 1

Child Residents Surface/Subsurface Soil Incidental Ingestion 1E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

15 Antimony

Dermal Contact 1E-06 - - - - - - 0.009 - -

Total 1E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

15 Antimony

Adult Residents Surface/Subsurface Soil Incidental Ingestion 4E-06 - - - - Benzo(a)pyrene 2 Antimony
Dermal Contact 4E-07 - - - - - - 0.0009 - -
Total 4E-06 - - - - Benzo(a)pyrene 2 Antimony

Lifelong Residents   
(Child and Adult) Surface/Subsurface Soil Incidental Ingestion 1E-05 - - - -

Benzo(a)pyrene, 
Dibenzo(a,h)anthracene, 

Arsenic
NA - -

Dermal Contact 2E-06 - - - - - - NA - -

Total 2E-05 - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

NA - -

NA = Not applicable



TABLE 1-88

COMPARISON OF ZONE 7 CANCER RISKS AND HAZARD INDICES

NSB-NLON, GROTON, CONNECTICUT

Cancer Risk Hazard Index
Old Value(1) New Value Old Value(1) New Value

Surface Soil
Full-Time Employee 2E-04 9E-06 0.2 0.03

Surface/Subsurface Soil
Construction Workers 4E-06 3E-06 1 6
Full-Time Employee NC 5E-05 NC 3
Child Resident NR 5E-04 NR 45
Adult Resident NR 9E-05 NR 5
Lifelong Resident 2E-04 6E-04 0.7 NA

Groundwater
Construction Workers 4E-08 4E-09 0.6 0.05

Notes:
NA - Not applicable for this receptor.
NC - Not calculated, cancer risks and hazard indices were only calculated for the
        full-time employee exposed to surface soil in the 1999 HHRA.
NR - Not reported, only results for the lifelong resident were presented in the 1999 HHRA.
1 - Old values are from the 1999 HHRA.

Receptor

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-89

ZONE 7 CHEMICALS OF CONCERN

NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1) Impact on Human Receptors
SURFACE/SUBSURFACE SOIL
Benzo(a)anthracene Hypothetical Child Resident ILCR = 2E-05

Hypothetical Adult Resident ILCR = 4E-06
Hypothetical Lifelong Resident ILCR = 3E-05

Benzo(a)pyrene Hypothetical Child Resident ILCR = 3E-04
Hypothetical Adult Resident ILCR = 5E-05
Hypothetical Lifelong Resident ILCR = 3E-04

Benzo(b)fluoranthene Hypothetical Child Resident ILCR = 1E-05
Hypothetical Adult Resident ILCR = 2E-06
Hypothetical Lifelong Resident ILCR = 2E-05

Benzo(k)fluoranthene Hypothetical Child Resident ILCR = 2E-06
Hypothetical Lifelong Resident ILCR = 2E-06

Dibenzo(a,h)anthracene Hypothetical Child Resident ILCR = 1E-04
Hypothetical Adult Resident ILCR = 2E-05
Hypothetical Lifelong Resident ILCR = 2E-04

Indeno(1,2,3-cd)pyrene Hypothetical Child Resident ILCR = 2E-05
Hypothetical Adult Resident ILCR = 3E-06
Hypothetical Lifelong Resident ILCR = 2E-05

Antimony Construction Worker HI = 5
Full-Time Employee HI = 3
Hypothetical Child Resident HI = 44
Hypothetical Adult Resident HI = 5

Arsenic Hypothetical Child Resident ILCR = 3E-05
Hypothetical Adult Resident ILCR = 1E-05
Hypothetical Lifelong Resident ILCR = 5E-05

Lead Risks for hypothetical child residents, construction workers and full-time 
employees exceed acceptable levels.

HQ = Hazard Quotient.
ILCR = Incremental Lifetime Cancer Risk
1 - For mediums with ILCR > 1 x 10-4 a COC is any carcinogenic chemical with an ILCR 
    greater than 1 x 10-6 or a noncarcinogenic chemical contributing to target organ 
    hazard indices (HI) greater than 1.0.

LOWER SUBASE FEASIBILITY STUDY



TABLE 1-90

ZONE 7 CTDEP CHEMICALS OF CONCERN
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern(1)

SOIL GROUNDWATER
Industrial Protective of Groundwater

Grassy Areas Paved Areas Surface Soil Subsurface Soil
Benzo(a)anthracene There are no grassy areas None Benzo(b)fluoranthene Benzo(a)anthracene None Acenaphthylene

Benzo(a)pyrene at Zone 7. Benzo(a)pyrene Arsenic
Benzo(b)fluoranthene Benzo(b)fluoranthene Lead
Benzo(k)fluoranthene Benzo(k)fluoranthene Selenium

Dibenzo(a,h)anthracene Carbazole Zinc
Indeno(1,2,3-cd)pyrene Chrysene

Antimony Dibenzo(a,h)anthracene
Arsenic Indeno(1,2,3-cd)pyrene
Copper Arsenic
Lead Lead

Total Petroleum Hydrocarbons Total Petroleum Hydrocarbons

1 - Any chemical detected at a concentration exceeding a residential or industrial CTDEP RSR direct contact screening level or pollutant mobility criteria for soil or a volatilization or protection of surface water
     RSR for groundwater.

Residential Vapor Intrusion Surface Water



TABLE 1-91

ZONE 7 PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

CONSTRUCTION WORKERS - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Antimony 8,200 NA NA NA 260
Lead NA 737(2)

FULL-TIME EMPLOYEES - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Antimony 8,200 NA NA NA 410
Lead 1,000 1,090(2)

HYPOTHETICAL CHILD RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 1 0.17 1.7 17 NA
Benzo(a)pyrene 1 0.017 0.17 1.7 NA
Benzo(b)fluoranthene 1 0.17 1.7 17 NA
Benzo(k)fluoranthene 8.4 1.7 17 170 NA
Dibenzo(a,h)anthracene 1 0.017 0.17 1.7 NA
Indeno(1,2,3-cd)pyrene 1 0.17 1.7 17 NA
Antimony 27 NA NA NA 31
Arsenic 10 0.56 5.6 56 22
Lead 400 400(3)

HYPOTHETICAL ADULT RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP T t C Ri k L l H dCTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 1 1 10 100 NA
Benzo(a)pyrene 1 0.1 1 10 NA
Benzo(b)fluoranthene 1 1 10 100 NA
Dibenzo(a,h)anthracene 1 0.1 1 10 NA
Indeno(1,2,3-cd)pyrene 1 1 10 100 NA
Antimony 27 NA NA NA 290
Arsenic 10 1.3 13 130 196
Lead 400 400(3)



TABLE 1-91

ZONE 7 PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

LIFELONG RESIDENTS - SURFACE/SUBSURFACE SOIL
CTDEP Target Cancer Risk Level Hazard 

Chemical RSR(1) 10-6 10-5 10-4 Index = 1
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Benzo(a)anthracene 1 0.15 1.5 15 NA
Benzo(a)pyrene 1 0.015 0.15 1.5 NA
Benzo(b)fluoranthene 1 0.15 1.5 15 NA
Benzo(k)fluoranthene 8.4 1.5 15 150 NA
Dibenzo(a,h)anthracene 1 0.015 0.15 1.5 NA
Indeno(1,2,3-cd)pyrene 1 0.15 1.5 15 NA
Arsenic 10 0.39 3.9 39 NA
Lead 400 400(3)

Notes:
NA = Not applicable.
1 - Industrial/Commercial or Residential Criteria, CTDEP Remediation Standard Regulations, 2007. 
2 - Site-specific value derived using USEPA's Adult Lead Methodology.
3 - OSWER screening level for residential exposures to lead in soil.
Direct Exposure and Pollutant Mobility concerns are preliminary and will be finalized in Section 2.



TABLE 1-92

ZONE 7 CTDEP PRELIMINARY CLEANUP GOALS
LOWER SUBASE FEASIBLITY STUDY
NSB-NLON, GROTON, CONNECTICUT

CTDEP RSR(1)

Soil Surface
Direct Exposure Pollutant Water

Chemical Criteria Mobility Protection
Residential Industrial Criteria Criteria

(mg/kg) (mg/kg) (mg/kg) (ug/L)
Acenaphthylene NC NC NC 0.3
Benzo(a)anthracene 1 NC 1 NC
Benzo(a)pyrene 1 NC 1 NC
Benzo(b)fluoranthene 1 NC 1 NC
Benzo(k)fluoranthene 8.4 NC 1 NC
Carbazole NC NC 1 NC
Chrysene NC NC 1 NC
Dibenzo(a,h)anthracene 1 NC 1 NC
Indeno(1,2,3-cd)pyrene 1 NC 1 NC
Antimony 27 NC NC NC
Arsenic 10 NC NC 10
Copper 2,500 NC NC NC
Lead 400 NC 0.15(2) 13
Selenium NC NC NC 50
Zinc NC NC NC 123
Total Petroleum Hydrocarbons 500 NC 2,500 NC

Notes:
1 - CTDEP Remediation Standard Regulations, 2007.
2 - Criteria for Toxicity Characteristic Leaching Procedure (TCLP) or
     Synthetic Precipitation Leaching Procedure (SPLP) results (mg/L).
NC - Not a chemical of concern for this media.
TPH was not identified as a CERCLA COC, but as a contaminant evaluated under CTDEP RSRs.
Direct Exposure and Pollutant Mobility concerns are preliminary and will be finalized in Section 2.Direct Exposure and Pollutant Mobility concerns are preliminary and will be finalized in Section 2.

Definitions:
RSR - Remedial Standard Regulations



TABLE 1-93 
 

LIST OF ECOLOGICAL COPCs FROM THE SLERA AND THEIR ENDPOINTS 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 
 

Zone 4 Zone 7 Outer Pier 1 
COPC Benthic 

Organisms 
Piscivorous 

Birds 
Benthic 

Organisms
Piscivorous 

Birds 
Benthic 

Organisms 
Piscivorous 

Birds 
Arsenic X  X  X  
Barium X  X  X  
Cadmium X      
Chromium X X X X X X 
Copper X  X  X  
Lead X X X X X X 
Mercury     X X 
Nickel X  X  X  
Selenium X  X  X  
Zinc X X X X X  
Benzo(a)anthracene X  X  X  
Benzo(a)pyrene X  X  X  
Benzo(b)fluoranthene X      
Benzo(e)pyrene X  X  X  
Benzo(g,h,i)perylene X  X  X  
Benzo(k)fluoranthene X      
Biphenyl X  X  X  
Chrysene X  X  X  
Dibenz(a,h)anthracene X  X  X  
Fluoranthene X  X  X  
Indeno(1,2,3-
cd)pyrene X  X  X  

Perylene X  X  X  
Pyrene X  X  X  
1-Methylnaphthalene X  X  X  
2-Methylnaphthalene X  X  X  
1-Methylphenenthrene X  X  X  
Acenaphthene X  X  X  
2,3,5-
Trimethylnaphthalene X  X  X  

2,6-
Dimethylnaphthalene X  X  X  

Acenaphthylene X      
Anthracene X  X  X  
Fluorene X  X  X  



TABLE 1-93 
 

LIST OF ECOLOGICAL COPCs FROM THE SLERA AND THEIR ENDPOINTS 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 
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Zone 4 Zone 7 Outer Pier 1 
COPC Benthic 

Organisms 
Piscivorous 

Birds 
Benthic 

Organisms
Piscivorous 

Birds 
Benthic 

Organisms 
Piscivorous 

Birds 
Naphthalene X      
Phenanthrene X  X  X  
Total HMW PAHs X  X  X  
Total LMW PAHs X  X  X  
Total PAH X  X  X  
Total PCBs  X    X  
4,4'-DDE   X    
4,4'-DDT X  X  X  
alpha-Chlordane X    X  
Dieldrin X    X  
trans-Nonachlor X    X  

 



TABLE 1-94 
 

SUMMARY STATISTICS FOR METALS IN SURFACE SEDIMENT 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 
 

Analyte N Detect 
Minimum 
Detection 
(mg/kg) 

Median 
(mg/kg) 

Mean 
(mg/kg) 

Maximum 
Detection 
(mg/kg) 

Standard 
Deviation 
(mg/kg) 

Normal Data 
Distribution?

 
95% 
UCL 

Zone 4 
Arsenic 12 12 7.4 12.8 12.3 13.9 1.89 No 13 
Barium 12 12 93 156 182 475 97.6 No 268 
Cadmium 12 12 0.212 0.614 0.834 2.81 0.665 No 1.34 
Chromium 12 12 53.9 87.28 122 321 92.1 No 182 
Copper 12 12 59.9 106.4 208 735 217 No 340 
Lead 12 12 54.9 104 195 841 238 No 353 
Nickel 12 12 14.3 27.64 59.2 286 82.1 No 115 
Selenium 12 12 0.396 0.773 0.87 1.88 0.404 Yes 1.08 
Zinc 12 12 163 244 1088 3718 1470 No 1908 
Zone 7 
Arsenic 12 12 10.7 15.4 15.1 21.9 2.85 Yes 16.6 
Barium 12 12 115 160 164 245 34.9 Yes 182 
Cadmium 12 12 0.51 0.667 0.813 2.18 0.468 No 1.23 
Chromium 12 12 87.6 94.9 95 107 5.45 Yes 97.8 
Copper 12 12 91.8 109 116 203 30 No 141 
Lead 12 12 58.6 79.8 82.2 109 12.4 Yes 88.7 
Nickel 12 12 26.4 30.7 31.4 44 4.83 No 34.3 
Selenium 12 12 0.565 0.821 0.823 0.955 0.116 Yes 0.884 
Zinc 12 12 185 201 229 497 86.8 No 304 
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SUMMARY STATISTICS FOR METALS IN SURFACE SEDIMENT 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 
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Analyte N Detect 
Minimum 
Detection 
(mg/kg) 

Median 
(mg/kg) 

Mean 
(mg/kg) 

Maximum 
Detection 
(mg/kg) 

Standard 
Deviation 
(mg/kg) 

Normal Data 
Distribution?

 
95% 
UCL 

Outer Pier 1 
Arsenic 5 5 12.5 13.1 13.5 15.3 1.16 Yes 14.6 
Barium 5 5 118 124 131 155 15.1 Yes 145 
Chromium 5 5 76.7 88.6 85.2 92 6.88 Yes 91.7 
Copper 5 5 76.5 102 106 136 22.9 Yes 128 
Lead 5 5 78.9 111 140 295 88.5 No 217 
Mercury 5 5 0.353 0.442 0.451 0.574 0.084 Yes 0.531 
Nickel 5 5 25.1 26.5 26.7 28.9 1.42 Yes 28.1 
Selenium 5 5 0.624 0.722 0.723 0.833 0.097 Yes 0.815 
Zinc 5 5 183 218 226 262 34.6 Yes 259.2 
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SUMMARY STATISTICS FOR PAHs IN SURFACE SEDIMENTS 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 4 
 

Analyte N Detect 
Minimum 
Detection 

(μg/kg) 

Median 
(μg/kg) 

Mean 
(μg/kg) 

Maximum 
Detection 

(μg/kg) 

Stand. Dev. 
(μg/kg) 

Normal Data 
Distribution? 95% UCL 

Zone 4 
Naphthalene 12 12 76.4 117 176 508 138 No 267 
2-Methylnaphthalene 12 12 45.2 60.1 73.4 147 34.1 No 94.4 
1-Methylnaphthalene 12 12 21.8 34.7 40.7 86.7 21.7 No 53.5 
2,6-Dimethylnaphthalene 12 12 368 52.5 60.1 97.4 22.1 Yes 71.5 
2,3,5-Trimethylnaphthalene 12 12 8.63 20 21.2 47 12.1 Yes 27.5 
Biphenyl 12 12 17.8 31.9 38.8 71.2 19.1 Yes 48.8 
Acenaphthylene 12 12 88.9 145 158 278 60.9 Yes 189 
Acenaphthene 12 12 39.3 325 543 1423 474 Yes 789 
Fluorene 12 12 84.7 380 424 949 277 Yes 567 
Anthracene 12 12 416 980 1079 2388 609 Yes 1395 
Phenanthrene 12 12 515 2443 2587 6401 1773 Yes 3506 
1-Methylphenanthrene 12 12 72.8 220 219 365 104 Yes 274 
Fluoranthene 12 12 2080 6888 7770 17700 4237 Yes 9967 
Pyrene 12 12 2880 5771 6497 12310 2861 Yes 7980 
Benzo(a)anthracene 12 12 1069 2424 2920 7279 1791 Yes 3849 
Chrysene 12 12 1259 3040 3379 7557 1972 Yes 4401 
Benzo(b)fluoranthene 12 12 1005 1759 2062 3939 997 Yes 2579 
Benzo(k)fluoranthene 12 12 1071 1848 2071 3964 947 Yes 2562 
Benzo(e)pyrene 12 12 782 1325 1474 2817 630 Yes 1800 
Benzo(a)pyrene 12 12 1031 1616 1860 3557 790 Yes 2270 
Perylene 12 12 290 592 594 1018 197 Yes 696 
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SUMMARY STATISTICS FOR PAHs IN SURFACE SEDIMENTS 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 
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Analyte N Detect 
Minimum 
Detection 

(μg/kg) 

Median 
(μg/kg) 

Mean 
(μg/kg) 

Maximum 
Detection 

(μg/kg) 

Stand. Dev. 
(μg/kg) 

Normal Data 
Distribution? 95% UCL 

Zone 4 (Continued) 
Indeno(1,2,3-cd)pyrene 12 12 650 953 1053 2054 394 No 1283 
Dibenz(a,h)anthracene 12 12 162 244 279 703 148 No 389 
Benzo(g,h,i)perylene 12 12 552 779 841 1612 299 No 1031 
Total LMW PAHs 12 12 1289 5077 5041 10520 2932 Yes 6561 
Total HMW PAHs 12 12 9060 19370 22710 48160 11420 Yes 28620 
TPH-DRO 12 12 29 102.5 182 870 232.1 No 371 
TPH-MRO 12 12 360 880 883 1900 466.5 Yes 1125 
Zone 7 
Naphthalene 12 12 21.7 68.4 75.9 195 45.4 No 102 
2-Methylnaphthalene 12 12 16.4 36.9 40.5 69 15.5 Yes 48.5 
1-Methylnaphthalene 12 12 11.2 19.2 20.6 31.7 6.57 Yes 24 
2,6-Dimethylnaphthalene 12 12 10.5 30.8 34.8 61.1 17.3 Yes 43.8 
2,3,5-Trimethylnaphthalene 12 12 3.85 7.55 11.3 39.1 10 No 18.2 
Biphenyl 12 12 6.98 15.4 16.1 27.7 5.97 Yes 19.2 
Acenaphthylene 12 12 37.2 82.3 86.2 184 35.7 No 108 
Acenaphthene 12 12 18.9 47.1 62.3 185 49.8 No 96.5 
Fluorene 12 12 34.2 67.5 82.9 165 42.6 Yes 105 
Anthracene 12 12 140 222 276 641 154 No 374 
Phenanthrene 12 12 269 493 560 1010 241 Yes 685 
1-Methylphenanthrene 12 12 45.9 79.4 117 516 129 No 221 
Fluoranthene 12 12 829 1405 1680 2856 654 Yes 2019 
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Analyte N Detect 
Minimum 
Detection 

(μg/kg) 

Median 
(μg/kg) 

Mean 
(μg/kg) 

Maximum 
Detection 

(μg/kg) 

Stand. Dev. 
(μg/kg) 

Normal Data 
Distribution? 95% UCL 

Zone 7 (Continued) 
Pyrene 12 12 788 1421 1618 3343 674 Yes 1967 
Benzo(a)anthracene 12 12 384 622 728 1526 313 No 920 
Chrysene 12 12 569 843 934 1862 365 No 1168 
Benzo(b)fluoranthene 12 12 471 701 737 1095 192 Yes 836 
Benzo(k)fluoranthene 12 12 493 743 780 1294 228 Yes 898 
Benzo(e)pyrene 12 12 378 594 624 1060 182 Yes 718 
Benzo(a)pyrene 12 12 430 727 761 1452 265 Yes 899 
Perylene 12 12 164 364 355 472 96.4 Yes 405 
Indeno(1,2,3-cd)pyrene 12 12 324 564 568 881 145 Yes 643 
Dibenz(a,h)anthracene 12 12 69.9 124 129 214 38.2 Yes 149 
Benzo(g,h,i)perylene 12 12 253 484 483 794 134 Yes 553 
Total LMW PAHs 12 12 577 998 1184 2204 527 Yes 1457 
Total HMW PAHs 12 12 3139 5069 5850 11250 2251 Yes 7017 
TPH - DRO 12 11 23 59.5 61.62 190 45.45 No 94.4 
TPH - MRO 12 12 240 475 516.7 880 205.5 Yes 623 
Outer Pier 1 
Naphthalene 5 5 40.42 72.96 69.17 81.95 16.5 No 77.47 
2-Methylnaphthalene 5 5 29.22 46.47 42.59 49.47 8.045 Yes 84.91 
1-Methylnaphthalene 5 5 12.48 18.46 18.57 22.65 3.899 Yes 50.26 
2,6-Dimethylnaphthalene 5 5 27.58 31.81 32.61 40.19 4.854 Yes 22.29 
2,3,5-Trimethylnaphthalene 5 5 5.39 7.24 7.088 8.22 1.06 Yes 37.23 
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Analyte N Detect 
Minimum 
Detection 

(μg/kg) 

Median 
(μg/kg) 

Mean 
(μg/kg) 

Maximum 
Detection 

(μg/kg) 

Stand. Dev. 
(μg/kg) 

Normal Data 
Distribution? 95% UCL 

Outer Pier 1 (Continued) 
Biphenyl 5 5 13.31 14.82 15.52 18.23 2.03 Yes 8.099 
Acenaphthylene 5 5 96 171.5 163.1 210.7 41.85 Yes 17.45 
Acenaphthene 5 5 33.72 40.27 45.04 66.65 12.74 Yes 203 
Fluorene 5 5 101 123 140 216.3 46.23 Yes 57.19 
Anthracene 5 5 561.8 788.6 1207 3195 1115 No 2232 
Phenanthrene 5 5 852.1 1218 1230 1929 433.8 Yes 2271 
1-Methylphenanthrene 5 5 100.4 112.3 132.8 198.2 39.61 Yes 1643 
Fluoranthene 5 5 2966 4301 4965 7992 1911 Yes 170.6 
Pyrene 5 5 3273 4287 4793 6238 1355 Yes 6787 
Benzo(a)anthracene 5 5 2005 2811 2832 4037 868.7 Yes 6085 
Chrysene 5 5 2080 3798 3772 5543 1298 Yes 3660 
Benzo(b)fluoranthene 5 5 1371 2401 2577 3914 933.1 Yes 5010 
Benzo(k)fluoranthene 5 5 1452 2432 2408 3054 605.4 Yes 3467 
Benzo(e)pyrene 5 5 1011 1743 1791 2486 548.6 Yes 2985 
Benzo(a)pyrene 5 5 1244 2069 2140 2957 636.6 Yes 2314 
Perylene 5 5 325.1 613 598.4 791.9 177.5 Yes 2747 
Indeno(1,2,3-cd)pyrene 5 5 599.8 1210 1192 1705 435.2 Yes 767.6 
Dibenz(a,h)anthracene 5 5 160.1 301.3 303.7 459.9 119.6 Yes 417.7 
Benzo(g,h,i)perylene 5 5 531.3 1065 977.9 1340 323.1 Yes 1286 
Total LMW PAHs 5 5 1995 2168 2897 5048 1291 Yes 4127 
Total HMW PAHs 5 5 13740 18370 18810 24700 5194 Yes 23760 
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Analyte N Detect Min Detect 
(μg/kg) 

Median 
(μg/kg) 

Mean 
(μg/kg) 

Max Detect 
(μg/kg) 

Standard 
Deviation 

(μg/kg) 

Normal Data 
Distribution? 

Zone 4 
4,4'-DDD 6 6 1.83 2.79 3.87 10.3 3.2 No 
4,4'-DDE 12 12 2.47 3.62 4.81 13.4 2.93 No 
4,4'-DDT 12 11 1.1 2.47 2.25 3.53 0.937 Yes 
Total DDx 12 12 3.5 7.3 8.99 27.2 6.35 Yes 
alpha-Chlordane 12 12 0.57 0.82 0.92 2.52 0.521 No 
Dieldrin 6 5 1.53 2.6 2.21 3.52 1.24 Yes 
gamma-BHC 6 0 NA 0.01 0.01 NA 0 NA 
trans-nonachlor 12 12 0.29 0.545 0.608 1.51 0.306 No 
Heptachlor 6 0 NA 0.015 0.015 NA 0 NA 
Total PCBs 12 12 62.7 135 153 367 86 Yes 
Zone 7 
4,4'-DDD 6 6 1.7 3.03 3.26 5.73 1.35 Yes 
4,4'-DDE 12 12 2.05 3.2 3.96 7.43 1.58 Yes 
4,4'-DDT 12 12 0.55 1.69 1.86 4.07 0.909 Yes 
Total DDx 12 12 3.36 5.68 7.44 17.2 4.32 Yes 
alpha-Chlordane 12 12 0.34 0.645 0.682 1.03 0.214 Yes 
Dieldrin 6 3 2.08 1.08 1.16 2.37 1.19 No 
gamma-BHC 6 0 NA 0.01 0.01 NA 0 NA 
trans-nonachlor 12 12 0.34 0.62 0.572 0.73 0.143 Yes 
Heptachlor 6 0 NA 0.015 0.015 NA 0 NA 
Total PCBs 12 12 46.2 90.1 109 272 63.7 Yes 
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Analyte N Detect Min Detect 
(μg/kg) 

Median 
(μg/kg) 

Mean 
(μg/kg) 

Max Detect 
(μg/kg) 

Standard 
Deviation 

(μg/kg) 

Normal Data 
Distribution? 

Outer Pier 1 
4,4'-DDD 5 5 1.49 3.09 4.172 7.96 2.632 Yes 
4,4'-DDE 5 5 3.02 3.98 4.132 5.83 1.041 Yes 
4,4'-DDT 5 4 1.67 2.16 2.692 7.34 2.74 Yes 
Total DDx 5 5 4.58 9.23 11 18.91 5.641 Yes 
alpha-Chlordane 5 5 0.66 0.96 0.888 1.11 0.1941 Yes 
Dieldrin 5 5 1.9 3.21 3.218 4.1 0.826 Yes 
gamma-BHC 5 0 NA 0.07 0.082 NA 0.04563 NA 
trans-nonachlor 5 5 0.4 0.54 0.532 0.74 0.1418 Yes 
Heptachlor 5 0 NA 0.075 0.089 NA 0.04992 NA 
Total PCBs 5 5 73.11 116 120 184.5 40.38 Yes 

 



TABLE 1-97 
 

AREAL EXTENT OF SINGLE ENDPOINT AND 
MULTIPLE ENDPOINT RISK FOOTPRINTS 

LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

 

Multiple Endpoint Footprint Single Endpoint Footprint 

Area Footprint 
Size 

(acres) 
Basis 

Footprint 
Size 

(acres) 
Basis 

Zone 7 0 No unacceptable risk for 
more than one endpoint. 0 

No area had a 50 percent 
reduction for any single 
endpoint. 

Zone 4 0.29 

Unacceptable risk to 
benthic invertebrate 
reproduction and growth 
based on Total ERM-
Q>1.43 and total PCB 
congeners>270 µg/kg. 

0.39 

Greater than 50 percent 
impact to benthic 
invertebrate reproduction 
based on Total ERM-
Q>1.17 and total PCB 
congeners>208 µg/kg. 

Outer Pier 1 0 No unacceptable risk for 
more than one endpoint. 0.17 

Greater than 50 percent 
impact to benthic 
invertebrate reproduction 
based on total PCB 
congeners>208 µg/kg. 

 



TABLE 1-98

SUMMARY OF ZONE 4 2008 INVESTIGATION DATA
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 6

PAHs (µg/kg)
1-METHYLNAPHTHALENE           66 180 19 55 130 J 18 19 28 14 33
2-METHYLNAPHTHALENE           150 280 40 68 170 J 35 43 65 26 60
ACENAPHTHENE                  1800 6400 80 220 520 350 300 800 140 93
ACENAPHTHYLENE                790 430 230 170 120 J 270 260 180 160 120
ANTHRACENE                    3900 3800 470 1700 430 680 720 1100 440 320
BENZO(A)ANTHRACENE            8700 4600 1200 4600 470 2200 2600 1900 1800 890
BENZO(A)PYRENE                4500 2200 1100 3800 360 1600 1500 1300 1200 620
BENZO(B)FLUORANTHENE          6600 3500 1500 4800 500 2400 2100 1900 1600 990
BENZO(G,H,I)PERYLENE          1700 800 450 1600 200 590 530 380 390 200
BENZO(K)FLUORANTHENE          3300 1700 460 2500 230 650 1100 480 580 300
CHRYSENE                      9800 5200 1800 5300 500 3100 2400 1900 1600 870
DIBENZO(A,H)ANTHRACENE        680 J 340 170 510 69 230 200 130 150 74
FLUORANTHENE                  36000 26000 3100 12000 2100 6500 8200 7700 5200 3100
FLUORENE                      1300 1800 120 380 400 200 190 310 95 89
HEXACHLOROBENZENE             8.7 U 8.2 U 8.9 U 6.9 U 7.2 U 6.7 U 8.6 U 5.7 U 7.5 U 4.1 U
INDENO(1,2,3-CD)PYRENE        1700 930 450 1500 180 600 510 370 390 200
NAPHTHALENE                   580 930 98 66 320 J 92 61 J 160 33 210
PHENANTHRENE                  5800 6400 800 4300 1000 1400 810 1700 520 280
PYRENE                        24000 17000 3700 11000 1600 6600 6000 5700 4100 3300
Pesticides/PCBs (µg/kg)
4,4'-DDD                      6.7 UJ 7 J 1.8 U 68 U 35 U 34 U 86 U 11 U 75 U 2.4 J
4,4'-DDE                      6.7 UJ 13 3.6 J 68 U 97 J 34 U 86 U 23 J 75 U 1.8 J
4,4'-DDT                      6.7 UJ 6.7 UJ 7.5 J 68 U 130 J 44 86 UJ 11 UJ 75 UJ 4.2 J
TOTAL DDT 10.05 23.35 12 102 244.5 78 129 34 112.5 8.4
ALDRIN                        3.4 UJ 3.5 U 0.92 U 35 U 18 U 17 R 44 UJ 5.8 U 38 U 0.42 U
ALPHA-CHLORDANE               3.4 UJ 3.5 U 0.92 U 35 U 18 U 17 U 44 UJ 5.8 U 38 U 0.46 J
AROCLOR-1016                  91 U 86 U 82 U 73 U 69 U 430 U 87 U 86 U 57 U 42 U 41 U
AROCLOR-1221                  91 U 86 U 82 U 73 U 69 U 430 U 87 U 86 U 57 U 42 U 41 U
AROCLOR-1232                  91 U 86 U 82 U 73 U 69 U 430 U 87 U 86 U 57 U 42 U 41 U
AROCLOR-1242                  91 U 120 J 190 230 190 J 1400 87 U 190 120 42 U 41 U
AROCLOR-1248                  91 U 86 U 82 U 73 U 69 U 430 U 87 U 86 U 57 U 42 U 41 U
AROCLOR-1254                  91 U 86 U 110 260 J 250 J 430 UJ 87 U 150 J 120 J 42 U 58
AROCLOR-1260                  91 U 86 U 82 U 73 U 69 U 550 J 87 UJ 86 U 57 U 42 U 41 U
TOTAL AROCLOR                 0 U 120 300 490 440 1950 0 U 340 240 0 U 58
CIS-NONACHLOR                 9.9 J 26 J 4.2 R 35 U 130 J 17 U 49 J 37 J 38 U 1.3 R
DIELDRIN                      6.7 UJ 6.7 U 1.8 U 68 U 49 J 34 U 86 U 11 U 75 U 1 R
ENDOSULFAN I                  3.4 U 3.5 U 0.92 U 35 U 18 U 17 U 44 UJ 5.8 U 38 U 1.3 J
ENDOSULFAN II                 6.7 U 6.7 U 1.8 U 68 U 35 U 34 U 86 U 11 U 75 U 0.82 U
ENDRIN                        6.7 UJ 6.7 U 1.8 U 68 U 35 U 34 U 86 UJ 11 U 75 U 0.82 U
GAMMA-BHC (LINDANE)           3.4 UJ 3.5 U 0.92 U 35 U 33 R 18 R 44 U 6.1 J 38 U 0.42 U
GAMMA-CHLORDANE               3.4 U 3.5 U 2.1 R 35 U 18 U 18 J 44 U 18 J 38 U 0.9 J
HEPTACHLOR                    3.4 UJ 3.5 U 0.92 U 35 U 83 J 17 U 44 U 7.1 38 U 0.42 U
HEPTACHLOR EPOXIDE            6.1 3.5 U 0.92 U 35 U 110 J 17 U 44 U 5.8 U 38 U 1 J
METHOXYCHLOR                  34 UJ 35 UJ 9.2 UJ 350 U 180 U 170 U 440 UJ 58 U 380 U 7.8 J
OXYCHLORDANE                  5.1 R 20 R 4.4 J 150 18 U 99 J 130 5.8 U 130 0.42 U
PCB-8                         14 J 22 J 5.7 29 J 84 7.8 16 14 J 7.7 J 2.9
PCB-18                        32 J 43 J 8.7 55 J 140 J 20 J 36 J 27 J 22 J 4.9 J
PCB-28                        36 J 42 J 13 J 48 J 150 J 20 J 46 J 28 J 28 J 5 J
PCB-44                        11 J 12 J 6.3 17 J 51 13 J 15 J 10 J 8 J 2.1 J
PCB-49                        3.8 R 4.7 R 2.6 U 10 J 19 J 6 J 11 J 2.5 R 6.8 1.3 U
PCB-52                        22 23 8 J 29 63 24 21 J 15 J 10 J 5 J
PCB-66                        7.8 R 10 J 2.6 U 14 J 36 J 2 U 13 J 6.8 J 8.9 J 1.3 U
PCB-87                        8.7 11 4.2 J 17 24 14 11 J 6.4 5.9 J 4.3
PCB-101                       14 11 J 7.5 J 27 28 J 28 11 J 11 J 6.2 J 5.5
PCB-105                       5.3 J 4.3 J 2.6 U 2.6 R 11 J 10 J 4.2 J 2.7 J 2.9 J 1.3 U
PCB-118                       12 J 13 J 8 J 40 R 50 R 43 J 20 J 11 J 6.8 J 4.4
PCB-128                       2.6 U 2.4 U 2.6 U 2.1 U 2.1 U 4.4 J 2.6 U 1.7 U 2.2 U 1.3 U
PCB-138                       12 J 13 J 6.8 J 21 J 33 J 22 12 J 8.7 J 6.9 J 6.1 J
PCB-153                       12 12 J 6.5 24 36 19 14 9.8 7.8 5.4

PARAMETER

FT FT FT FTFT FT FT FT FT FT FT FT FT
1 2 41 2 4 61 2 4 6

0 20 2 4 02 4 0 0 2 4 0
2008110720081106 20081106 2008110720081106 20081106 20081106 2008110620081106 20081106 20081106 20081106

TRZ4-SD-003 TRZ4-SD-004 TRZ4-SD-004TRZ4-SD-002 TRZ4-SD-003 TRZ4-SD-003 TRZ4-SD-003TRZ4-SD-001 TRZ4-SD-002 TRZ4-SD-002 TRZ4-SD-002

2
FT

TRZ4-SD-001 TRZ4-SD-001

4 6
0

TRZ4-SD-001
20081106 20081106
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PARAMETER

FT FT FT FTFT FT FT FT FT FT FT FT FT
1 2 41 2 4 61 2 4 6

0 20 2 4 02 4 0 0 2 4 0
2008110720081106 20081106 2008110720081106 20081106 20081106 2008110620081106 20081106 20081106 20081106

TRZ4-SD-003 TRZ4-SD-004 TRZ4-SD-004TRZ4-SD-002 TRZ4-SD-003 TRZ4-SD-003 TRZ4-SD-003TRZ4-SD-001 TRZ4-SD-002 TRZ4-SD-002 TRZ4-SD-002

2
FT

TRZ4-SD-001 TRZ4-SD-001

4 6
0

TRZ4-SD-001
20081106 20081106

Pesticides/PCBs (µg/kg) (Continued)
PCB-170                       2.6 U 2.4 U 8.1 J 3.9 R 23 J 6.4 2.6 R 7.6 J 2.4 R 1.3 U
PCB-180                       10 9.8 4.3 J 22 J 33 6 8.5 J 7.6 J 5.1 J 3.2
PCB-183                       2.6 U 2.4 U 2.6 U 5 J 8.5 J 2 UJ 3.1 J 2.1 J 2.2 UJ 1.3 U
PCB-184                       2.6 U 5.5 2.6 U 2.1 UJ 2.1 UJ 2 UJ 2.6 U 1.7 U 2.2 U 1.5
PCB-187                       2.8 R 2.4 UJ 2.6 UJ 7.7 J 9.6 J 3.2 J 5.2 J 3.2 J 2.2 U 1.3 U
PCB-195                       2.6 U 2.4 U 6.3 2.9 J 4.3 J 2 U 2.6 U 1.7 U 2.2 U 1.3 U
PCB-206                       5.6 5 J 9.6 7.3 J 9.3 J 2.3 J 5 J 6.6 J 5.1 J 3
PCB-209                       2.6 U 2.4 U 4.9 R 2.1 U 3.6 R 4 4.8 J 1.5 R 2.8 J 1.7 J
TOTAL PCB CONGENERS 382.2 452.2 208 612 1424.5 470.2 468.6 341.4 263 106.2
TOXAPHENE                     340 U 350 U 92 U 3500 U 1800 U 1700 U 4400 U 580 U 3800 U 42 U
TRANS-NONACHLOR               14 52 12 J 69 37 57 J 55 J 24 J 38 U 4.4 J
Inorganics (mg/kg)
ARSENIC 15.2 J 16.4 J 13.9 J 15.7 12.3 11.1 17.2 6.6 13.4 4.7 J
CADMIUM 2 J 2.2 J 0.62 J 1.4 2.4 0.9 0.83 0.62 0.61 0.47 J
CHROMIUM 155 J 129 J 77.7 J 86.3 128 81.7 85.1 76.9 66.5 52.4 J
COPPER 372 J 266 J 132 J 162 J 171 J 183 J 132 J 174 J 109 J 92.1 J
LEAD 483 J 308 J 202 J 178 J 187 J 223 J 162 J 206 J 108 J 157 J
MERCURY 0.9 J 0.78 J 0.51 J 0.86 J 0.95 J 0.46 J 0.66 J 0.34 J 0.35 J 0.46 J
NICKEL 89.2 72.7 30.1 29.7 J 30.1 J 41.5 J 30.8 J 58.1 J 25.2 J 28.1 J
SELENIUM 5.7 6.6 6 5.5 6.1 5 6.2 4 5 2.6
ZINC 2110 J 652 J 264 J 323 J 292 J 523 J 242 J 665 J 239 J 273 J
Miscellaneous Parameters (lb/ft3)
BULK DENSITY                  83.8 81.3 84.9 78.7 81.8 81.5 84 81.1 98.9 107 108
DRY BULK DENSITY              33.6 30.7 35.8 35.8 39.1 38.7 31.7 31.9 60.8 79.4 80.6
Miscellaneous Parameters (%)
PERCENT GRAVEL                17.8 0 0 1.6 0 1.4 2.1 0 4.4 14.7 5.5
PERCENT MOISTURE              150 165 137 120 109 111 165 154 62.7 35.4 33.6
PERCENT SAND                  15.2 18.5 9.4 19.2 25.4 19.8 8 19 48.9 62.9 74.7
PERCENT SILT/CLAY             67 81.5 90.6 79.2 74.6 78.8 89.9 81 46.7 22.4 19.8
SIEVE 1/2"                    97 99 90 100
SIEVE 1/4"                    100 100 100
SIEVE 3/8"                    87 100 100 99 100 90 96
SIEVE NO. 004                 82 100 100 98 100 99 98 100 96 85 95
SIEVE NO. 010                 79 98 99 97 96 97 96 94 93 75 88
SIEVE NO. 020                 75 94 98 94 93 94 95 93 91 63 71
SIEVE NO. 040                 73 91 98 91 90 92 95 91 85 47 48
SIEVE NO. 060                 71 89 97 89 87 89 94 88 75 34 33
SIEVE NO. 100                 70 86 94 87 83 86 94 85 53 26 24
SIEVE NO. 200                 67 82 91 79 75 79 90 81 47 22 20
TOTAL ORGANIC CARBON          3.7 4 3.9 3.8 J 3.6 J 3 J 3.6 J 1.4 J 3.2 J 1.6
Miscellaneous Parameters (s.u.)
PH                      8.4 8.1 8.1 8.1 8.4 8.4 8.4 8.2 8.1 8.1 8.2
Miscellaneous Parameters (ppt)
SALINITY                  0.7 0.7 0.7 0.6 0.5 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Petroleum Hydrocarbons (mg/kg)
EXTRACTABLE PETROLEUM HYDROCARBONS 1200 970 390 570 670 360 610 370 380 3800
TCLP Inorganics (µg/l)
ARSENIC                       6.3 J 8.7 J 20 15.9 14.4 19.4 12.5 29 20.5 14.8 15
BARIUM                        97.2 163 187 159 372 319 71.9 90.3 172 69.5 283
CADMIUM                       0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 2.5 1.6
CHROMIUM                      2.6 1.9 11.5 4.5 13 23.5 7.9 5.6 5.3 4.4 5.1
LEAD                          2.2 U 2.2 U 2.7 J 2.2 U 4.4 6 7.1 8.9 4.8 539 J 376 J
MERCURY                       0.016 U 0.016 U 0.016 U 0.041 U 0.087 U 0.016 U 0.044 U 0.02 U 0.057 U 0.026 U 0.016 U
SELENIUM                      24.3 U 32.5 U 30.4 U 22.2 8.2 J 6.6 U 6.6 U 7.4 J 7.1 J 23.4 U 21.2 U
SILVER                        0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
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PAHs (µg/kg)
1-METHYLNAPHTHALENE           
2-METHYLNAPHTHALENE           
ACENAPHTHENE                  
ACENAPHTHYLENE                
ANTHRACENE                    
BENZO(A)ANTHRACENE            
BENZO(A)PYRENE                
BENZO(B)FLUORANTHENE          
BENZO(G,H,I)PERYLENE          
BENZO(K)FLUORANTHENE          
CHRYSENE                      
DIBENZO(A,H)ANTHRACENE        
FLUORANTHENE                  
FLUORENE                      
HEXACHLOROBENZENE             
INDENO(1,2,3-CD)PYRENE        
NAPHTHALENE                   
PHENANTHRENE                  
PYRENE                        
Pesticides/PCBs (µg/kg)
4,4'-DDD                      
4,4'-DDE                      
4,4'-DDT                      
TOTAL DDT
ALDRIN                        
ALPHA-CHLORDANE               
AROCLOR-1016                  
AROCLOR-1221                  
AROCLOR-1232                  
AROCLOR-1242                  
AROCLOR-1248                  
AROCLOR-1254                  
AROCLOR-1260                  
TOTAL AROCLOR                 
CIS-NONACHLOR                 
DIELDRIN                      
ENDOSULFAN I                  
ENDOSULFAN II                 
ENDRIN                        
GAMMA-BHC (LINDANE)           
GAMMA-CHLORDANE               
HEPTACHLOR                    
HEPTACHLOR EPOXIDE            
METHOXYCHLOR                  
OXYCHLORDANE                  
PCB-8                         
PCB-18                        
PCB-28                        
PCB-44                        
PCB-49                        
PCB-52                        
PCB-66                        
PCB-87                        
PCB-101                       
PCB-105                       
PCB-118                       
PCB-128                       
PCB-138                       
PCB-153                       

PARAMETER

240 7.8 21 1500 8.7 U 11 19 13 6.9 U
210 8 67 1400 15 24 34 25 6.9 U

1500 35 540 9900 25 200 68 59 6.9 U
350 83 230 390 J 160 110 77 140 14

1400 130 1700 2600 320 270 310 400 27
3300 350 1700 3200 1200 570 800 1400 74
2100 360 1000 1700 920 470 430 940 83
2300 610 1400 2300 1300 670 820 1700 120
1100 190 370 580 340 240 200 410 40
2200 270 630 730 420 200 280 500 47
3200 570 2300 3700 1300 590 780 1500 99
220 57 150 110 130 75 76 140 15

12000 990 4500 19000 2300 2500 2700 3300 160
690 53 500 6800 65 95 66 99 7.2
5.6 U 4.6 U 7.8 U 7.7 U 8.7 U 9.1 U 5.4 U 10 U 6.9 U

1000 180 380 590 340 220 200 400 37
340 14 100 3400 33 42 130 63 8.8

2400 320 1100 17000 320 510 270 630 27
8200 1100 4500 12000 2900 2000 2300 4300 240

9.9 J 0.9 U 16 U 38 U 43 U 90 U 27 U 50 U 6.8 U
14 J 0.52 J 27 42 J 43 U 90 U 27 U 50 U 6.8 U
13 J 0.9 UJ 150 J 38 UJ 45 J 90 UJ 36 J 50 UJ 6.8 U

36.9 1.42 185 80 88 135 63 75 10.2
1.1 U 0.47 U 14 J 23 J 22 U 46 U 20 J 26 U 3.5 U
2.3 0.47 U 8 U 20 U 22 U 46 U 14 U 26 U 3.5 U
55 U 82 U 78 U 76 U 91 U 91 U 54 U 91 U 69 U
55 U 82 U 78 U 76 U 91 U 91 U 54 U 91 U 69 U
55 U 82 U 78 U 76 U 91 U 91 U 54 U 91 U 69 U
55 U 82 U 230 290 J 91 U 110 330 91 U 69 U

280 82 U 78 U 76 U 91 U 91 U 54 U 91 U 69 U
310 82 U 150 J 210 J 91 U 110 J 91 J 91 U 69 U
55 U 82 UJ 78 U 76 U 91 UJ 91 U 54 U 91 UJ 69 UJ

590 0 U 380 500 0 U 220 421 0 U 0 U
11 J 0.47 UJ 99 39 R 60 J 46 U 14 U 26 U 3.5 U
4.2 J 0.9 U 16 U 38 U 43 U 90 U 27 U 50 U 6.8 U
1.1 U 0.47 U 8 U 20 U 22 U 46 U 14 U 26 U 3.5 U
2.2 U 0.9 U 41 38 U 43 U 90 U 27 U 50 U 6.8 U
2.2 U 0.9 U 16 U 38 U 43 U 90 U 27 U 50 U 6.8 U
1.1 U 0.55 J 12 R 22 J 22 U 46 U 14 U 26 U 3.5 U
3.3 0.64 J 30 32 J 23 J 72 17 26 U 18 J

0.98 J 0.47 U 8.7 J 24 J 22 U 46 U 23 J 26 U 3.6 J
6 J 0.47 U 15 J 20 U 22 U 48 J 20 26 U 3.5 U

11 U 6.9 J 80 U 200 U 220 U 460 U 140 U 260 U 35 U
1.1 U 0.47 U 86 J 120 J 87 160 J 52 J 99 7
16 J 2.4 J 13 J 46 J 9.3 J 28 80 3.9 J 2.1 U
29 J 2.5 27 J 84 J 23 J 67 J 130 J 4.6 R 2.1 U
31 J 1.7 R 33 J 80 J 35 J 97 J 120 J 27 J 2.1 UJ
12 J 4 J 9.4 J 27 J 21 28 J 40 11 J 2.1 U
4.7 R 1.4 U 3.4 R 27 J 8.4 J 19 J 15 R 4.8 R 2.1 U
21 1.7 R 12 J 63 J 15 J 51 48 13 J 2.1 U
14 J 1.4 U 7.1 J 2.3 UJ 13 J 14 R 28 J 7.1 R 2.1 UJ
12 J 2.1 J 6.4 38 4.9 J 14 14 5.8 J 2.1 U
21 J 3.3 J 9.1 J 72 J 9.9 J 26 J 22 J 10 J 2.1 U
2.5 R 1.4 U 3 J 11 R 3.7 J 9.3 J 3.9 R 2.9 U 2.1 U
16 J 2.5 J 8.7 J 59 J 7.7 16 J 11 R 8 J 2.1 U
2 R 1.4 U 2.3 U 10 J 2.6 U 2.9 R 1.6 U 2.9 U 2.1 U

17 J 1.7 9.5 J 70 J 9.5 J 22 J 19 J 8.5 2.1 U
18 J 1.6 J 9.9 76 8.3 J 23 25 6.7 2.1 U

FT FT FT FTFT FT FT FTFT FT FT FT
1 2 41 2 4 61 2 4 66

0 20 2 4 00 2 4 04 0
20081106 20081106 20081106 2008110620081106 20081106 200811062008110620081107 20081107 20081106 20081106

TRZ4-SD-006 TRZ4-SD-007 TRZ4-SD-007TRZ4-SD-005 TRZ4-SD-006 TRZ4-SD-006 TRZ4-SD-006TRZ4-SD-004 TRZ4-SD-005 TRZ4-SD-005 TRZ4-SD-005TRZ4-SD-004
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PARAMETER

Pesticides/PCBs (µg/kg) (Continued)
PCB-170                       
PCB-180                       
PCB-183                       
PCB-184                       
PCB-187                       
PCB-195                       
PCB-206                       
PCB-209                       
TOTAL PCB CONGENERS
TOXAPHENE                     
TRANS-NONACHLOR               
Inorganics (mg/kg)
ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SELENIUM
ZINC
Miscellaneous Parameters (lb/ft3)
BULK DENSITY                  
DRY BULK DENSITY              
Miscellaneous Parameters (%)
PERCENT GRAVEL                
PERCENT MOISTURE              
PERCENT SAND                  
PERCENT SILT/CLAY             
SIEVE 1/2"                    
SIEVE 1/4"                    
SIEVE 3/8"                    
SIEVE NO. 004                 
SIEVE NO. 010                 
SIEVE NO. 020                 
SIEVE NO. 040                 
SIEVE NO. 060                 
SIEVE NO. 100                 
SIEVE NO. 200                 
TOTAL ORGANIC CARBON          
Miscellaneous Parameters (s.u.)
PH                      
Miscellaneous Parameters (ppt)
SALINITY                  
Petroleum Hydrocarbons (mg/kg)
EXTRACTABLE PETROLEUM HYDROCARBONS
TCLP Inorganics (µg/l)
ARSENIC                       
BARIUM                        
CADMIUM                       
CHROMIUM                      
LEAD                          
MERCURY                       
SELENIUM                      
SILVER                        

FT FT FT FTFT FT FT FTFT FT FT FT
1 2 41 2 4 61 2 4 66

0 20 2 4 00 2 4 04 0
20081106 20081106 20081106 2008110620081106 20081106 200811062008110620081107 20081107 20081106 20081106

TRZ4-SD-006 TRZ4-SD-007 TRZ4-SD-007TRZ4-SD-005 TRZ4-SD-006 TRZ4-SD-006 TRZ4-SD-006TRZ4-SD-004 TRZ4-SD-005 TRZ4-SD-005 TRZ4-SD-005TRZ4-SD-004

4.8 R 1.4 U 7.1 J 18 J 2.6 U 5.3 R 17 J 2.9 U 2.1 U
21 J 1.4 U 5.2 J 27 4.8 J 12 J 21 4.1 J 2.1 U
4.2 J 1.4 U 2.3 UJ 2.3 UJ 2.6 UJ 2.8 UJ 6.5 J 2.9 UJ 2.1 UJ
5.8 J 1.4 U 2.3 U 2.3 U 2.6 U 2.8 U 2.9 J 2.9 U 2.1 U
5.5 J 1.4 U 2.4 J 13 J 2.6 U 3.7 R 12 J 2.9 U 2.1 U
1.7 U 1.4 U 2.3 U 3.3 2.6 U 2.8 U 2.7 J 2.9 U 2.1 U
5.2 3.4 J 5.5 7.9 4.6 J 5.6 J 9.9 6.9 J 2.1 U
2.5 J 4.1 J 4 J 2.3 U 3 J 2.8 U 6 J 7.4 2.4

460.1 60.8 336.4 1317 346 775.4 1162.8 227.5 40.5
110 U 47 U 800 U 2000 U 2200 U 4600 U 1400 U 2600 U 350 U
1.2 R 5.3 J 47 86 J 46 J 97 21 J 55 J 3.8 J

10.9 J 4.1 J 16.1 13.2 17.1 16.8 8.1 13.9 9.3
1.5 J 0.19 J 1.1 1.9 0.81 2.6 1.3 0.61 0.25

85.3 J 40.2 J 115 109 81 134 72.9 69.7 38.1
165 J 100 J 348 J 212 J 144 J 202 J 113 J 104 J 27.1 J
400 J 127 J 248 J 288 J 158 J 197 J 147 J 101 J 21.2 J
0.78 J 0.11 J 0.67 J 0.83 J 0.59 J 0.72 J 0.42 J 0.45 J 0.042 J
24.7 J 40.5 J 61.1 J 34.8 J 30 J 46.9 J 20.8 J 26.9 J 20.9 J
4.7 2.6 6.7 5.7 6.7 6.7 3.8 6.3 4.3
256 J 359 J 730 J 367 J 240 J 353 J 209 J 185 J 68.9 J

103 75.9 79.3 77.5 74.4 80.8 93 75.3 82.9
70.5 29.6 33.5 32.8 26.2 35.3 56.4 26.9 39.6

1.9 3.2 18.7 0.3 0 0 2.5 2.5 0
46.4 156 136 136 184 129 64.9 179 110
41.6 8.8 14.3 18.2 5.9 25.1 61.4 8.1 10.3
56.5 88 67 81.5 94.1 74.9 36.1 89.4 89.7

100 87 100 97
100 100

100 98 83 100 98 97
98 97 81 100 100 100 97 97 100
94 95 79 98 100 98 96 96 99
86 94 77 96 99 96 94 95 99
77 93 75 94 99 95 89 95 98
71 93 73 92 98 92 80 94 98
65 91 71 88 97 85 58 94 97
56 88 67 82 94 75 36 89 90
3.4 2 4 J 4.1 J 4.1 J 3.9 J 1.1 J 3 J 2.6 J

8.5 8.2 8.5 8.3 8.5 8.5 8.5 8.2 8.3

0.5 U 0.6 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.7 0.5

1800 89 890 1300 260 320 470 220 25 U

16.1 12.8 17.5 19.9 14 46 15.5 25.4 16
326 159 92.6 227 143 201 174 86.8 70.3
0.85 U 0.14 U 0.14 U 0.32 J 0.14 U 0.14 U 0.48 J 0.14 U 0.14 U
5.1 7.5 3.5 4.5 15.4 11 5.9 8.8 1.9
173 J 2.2 U 2.2 U 140 3.9 J 24.6 117 3.9 J 10.4

0.033 U 0.032 U 0.018 U 0.019 U 0.016 U 0.023 U 0.025 U 0.024 U 0.019 U
17.8 U 9.1 J 14.8 6.6 U 6.6 U 6.6 U 6.8 J 6.6 U 8.6 J
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
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PAHs (µg/kg)
1-METHYLNAPHTHALENE           
2-METHYLNAPHTHALENE           
ACENAPHTHENE                  
ACENAPHTHYLENE                
ANTHRACENE                    
BENZO(A)ANTHRACENE            
BENZO(A)PYRENE                
BENZO(B)FLUORANTHENE          
BENZO(G,H,I)PERYLENE          
BENZO(K)FLUORANTHENE          
CHRYSENE                      
DIBENZO(A,H)ANTHRACENE        
FLUORANTHENE                  
FLUORENE                      
HEXACHLOROBENZENE             
INDENO(1,2,3-CD)PYRENE        
NAPHTHALENE                   
PHENANTHRENE                  
PYRENE                        
Pesticides/PCBs (µg/kg)
4,4'-DDD                      
4,4'-DDE                      
4,4'-DDT                      
TOTAL DDT
ALDRIN                        
ALPHA-CHLORDANE               
AROCLOR-1016                  
AROCLOR-1221                  
AROCLOR-1232                  
AROCLOR-1242                  
AROCLOR-1248                  
AROCLOR-1254                  
AROCLOR-1260                  
TOTAL AROCLOR                 
CIS-NONACHLOR                 
DIELDRIN                      
ENDOSULFAN I                  
ENDOSULFAN II                 
ENDRIN                        
GAMMA-BHC (LINDANE)           
GAMMA-CHLORDANE               
HEPTACHLOR                    
HEPTACHLOR EPOXIDE            
METHOXYCHLOR                  
OXYCHLORDANE                  
PCB-8                         
PCB-18                        
PCB-28                        
PCB-44                        
PCB-49                        
PCB-52                        
PCB-66                        
PCB-87                        
PCB-101                       
PCB-105                       
PCB-118                       
PCB-128                       
PCB-138                       
PCB-153                       

PARAMETER

6.7 U 23 J 9.1 22 12
6.7 U 39 J 22 43 29
6.7 U 85 49 300 33
6.7 U 240 J 130 200 140
6.7 U 540 300 400 260
6.7 U 1800 740 1100 700
6.7 U 1200 510 640 640
6.7 U 1800 770 1000 920
6.7 U 420 260 370 300
6.7 U 670 260 260 330
6.7 U 2100 740 730 730
6.7 U 180 88 110 110
10 3100 3300 4000 1300
6.7 U 130 68 190 60
6.7 U 9.4 U 8.9 U 8.9 U 9.6 U
6.7 U 430 260 340 290
6.7 U 190 J 28 57 67
6.7 U 500 380 680 310
12 5400 2500 3100 2400

6.6 U 46 U 88 U 18 J 9.7 U
6.6 U 46 U 88 U 36 J 11 J
6.6 U 68 J 88 UJ 35 J 9.7 UJ
9.9 114 132 89 20.7
3.4 U 24 U 45 U 12 R 5 U
3.4 U 24 U 45 U 6 J 5 U
67 U 96 U 89 U 89 U
67 U 96 U 89 U 89 U
67 U 96 U 89 U 89 U
67 U 96 U 89 U 89 U
67 U 96 U 89 U 89 U
67 U 96 U 89 U 89 U
67 UJ 96 UJ 89 UJ 89 UJ
0 U 0 U 0 U 0 U

3.4 U 80 110 70 J 5 U
6.6 U 46 U 88 U 8.8 U 9.7 U
3.4 U 24 U 45 U 4.5 U 5 U
6.6 U 47 88 U 29 J 9.7 U
6.6 U 46 U 88 U 8.8 U 9.7 U
3.4 U 24 U 45 U 6.2 J 20 J
8.8 J 27 J 45 U 37 J 31
3.4 U 24 U 45 U 7.2 J 6.8 J
3.4 U 24 U 45 U 8.9 J 5 U
34 U 240 U 450 U 64 J 50 U
3.4 U 120 88 9 R 5 U
2 U 9.9 3.6 J 12 J 2.9 U
2 U 15 J 12 J 14 J 4.5 R
2 UJ 16 J 20 J 25 J 22 J
2 U 6.7 7.9 J 9.4 J 11 J
2 U 2.8 U 8.8 5.6 R 5.4 J
2 U 11 9.7 J 17 J 11 J
2 UJ 2.8 UJ 16 J 9 J 2.9 UJ
2 U 7.9 9.1 9.3 5.5 J
2 U 9.2 J 12 J 13 J 6.9 J
2 U 3.3 J 2.9 J 3.7 J 2.9 U
2 U 7.6 J 19 J 14 J 17 J

4.9 J 2.8 U 2.6 U 2.6 U 2.9 U
2 U 8.5 10 J 14 J 7.3
2 U 8.6 12 13 7.3

FT FTFT FT FT FT
11 2 4 66

0 2 4 04 0
20081106 20081106 2008110620081106 20081106 20081106

TRZ4-SD-008TRZ4-SD-007 TRZ4-SD-008 TRZ4-SD-008 TRZ4-SD-008TRZ4-SD-007
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PARAMETER

Pesticides/PCBs (µg/kg) (Continued)
PCB-170                       
PCB-180                       
PCB-183                       
PCB-184                       
PCB-187                       
PCB-195                       
PCB-206                       
PCB-209                       
TOTAL PCB CONGENERS
TOXAPHENE                     
TRANS-NONACHLOR               
Inorganics (mg/kg)
ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SELENIUM
ZINC
Miscellaneous Parameters (lb/ft3)
BULK DENSITY                  
DRY BULK DENSITY              
Miscellaneous Parameters (%)
PERCENT GRAVEL                
PERCENT MOISTURE              
PERCENT SAND                  
PERCENT SILT/CLAY             
SIEVE 1/2"                    
SIEVE 1/4"                    
SIEVE 3/8"                    
SIEVE NO. 004                 
SIEVE NO. 010                 
SIEVE NO. 020                 
SIEVE NO. 040                 
SIEVE NO. 060                 
SIEVE NO. 100                 
SIEVE NO. 200                 
TOTAL ORGANIC CARBON          
Miscellaneous Parameters (s.u.)
PH                      
Miscellaneous Parameters (ppt)
SALINITY                  
Petroleum Hydrocarbons (mg/kg)
EXTRACTABLE PETROLEUM HYDROCARBONS
TCLP Inorganics (µg/l)
ARSENIC                       
BARIUM                        
CADMIUM                       
CHROMIUM                      
LEAD                          
MERCURY                       
SELENIUM                      
SILVER                        

FT FTFT FT FT FT
11 2 4 66

0 2 4 04 0
20081106 20081106 2008110620081106 20081106 20081106

TRZ4-SD-008TRZ4-SD-007 TRZ4-SD-008 TRZ4-SD-008 TRZ4-SD-008TRZ4-SD-007

2 U 8.7 J 2.8 R 2.6 U 3.1 R
2 U 5.7 6.5 7.3 4.4 J
2 UJ 2.8 UJ 2.6 UJ 2.6 UJ 2.9 UJ
2 U 2.8 U 2.6 U 2.6 U 2.9 U
2 U 2.8 U 2.6 U 2.6 U 2.9 U
2 U 2.8 U 2.6 U 2.6 U 2.9 U

2.2 J 8.3 4.7 5.9 J 3.8 J
2 U 3.7 R 2.6 U 2.6 U 2.9 U

46.2 248.2 283 327.6 201.7
340 U 2400 U 4500 U 450 U 500 U
3.4 U 100 45 U 58 J 40 J

8.6 16.4 15.3 17 14.3
0.25 0.81 0.99 1.4 0.7
36.8 91.5 86.1 100 76.9
14.5 J 165 J 141 J 166 J 118 J
7.6 J 148 J 122 J 148 J 105 J

0.013 U 0.58 J 0.52 J 0.64 J 0.43 J
21.3 J 35 J 36.5 J 39.7 J 29 J
5.5 6.5 6.6 5.7 6.3

52.4 J 224 J 211 J 260 J 206 J

82 75.6 73.1 76.6
40.2 27.4 25 28.3

0 0 0 0
104 176 193 171
10.7 2.7 3.3 3.6
89.3 973 96.7 96.4

100 100 100 100
98 100 100 100
97 99 99 99
97 99 99 99
96 99 99 99
95 99 99 98
89 97 97 96
3.5 J 3.9 J 3.4 J 3.5 J 3.6 J

8.4 8.1 8.1 8.4

0.5 0.8 0.7 0.5 U

24 U 190 260 610 220

14 13.1 48 29.8
28.9 107 102 123
0.14 U 0.14 U 0.14 U 0.14 U
2.3 12.1 11.8 15.8
2.2 U 2.6 J 6.5 4.4

0.016 U 0.05 U 0.019 U 0.022 U
7.5 J 9.7 J 6.6 U 6.6 U

0.59 U 0.59 U 1.7 U 0.59 U

J Estimated Value
R Rejected
U Nondetect at indicated analytical detection limit
UJ Estimated nondetect at the estimated analytical detection limit



TABLE 1-99

FREQUENCY OF DETECTION INFORMATION FOR ZONE 4 2008 INVESTIGATION DATA
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

Parameter Frequency of 
Detection

Sample with 
Maximum Detection

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Detected 

Concentrations

Overall 
Average

PAHs (µg/kg)
1-METHYLNAPHTHALENE 21/24 7.8 1500 TRZ4-SD-005A-0406 6.7 8.7 116.19 102.13
2-METHYLNAPHTHALENE 22/24 8 1400 TRZ4-SD-005A-0406 6.7 6.9 129.68 119.16
ACENAPHTHENE 22/24 25 9900 TRZ4-SD-005A-0406 6.7 6.9 1068.05 979.33
ACENAPHTHYLENE 23/24 14 790 TRZ4-SD-001A-0204 6.7 6.7 217.13 208.22
ANTHRACENE 23/24 27 3900 TRZ4-SD-001A-0204 6.7 6.7 965.96 925.85
BENZO(A)ANTHRACENE 23/24 74 8700 TRZ4-SD-001A-0204 6.7 6.7 1995.39 1912.39
BENZO(A)PYRENE 23/24 83 4500 TRZ4-SD-001A-0204 6.7 6.7 1268.39 1215.68
BENZO(B)FLUORANTHENE 23/24 120 6600 TRZ4-SD-001A-0204 6.7 6.7 1808.70 1733.47
BENZO(G,H,I)PERYLENE 23/24 40 1700 TRZ4-SD-001A-0204 6.7 6.7 506.96 485.97
BENZO(K)FLUORANTHENE 23/24 47 3300 TRZ4-SD-001A-0204 6.7 6.7 786.83 754.18
CHRYSENE 23/24 99 9800 TRZ4-SD-001A-0204 6.7 6.7 2209.09 2117.18
DIBENZO(A,H)ANTHRACENE 23/24 15 680 J TRZ4-SD-001A-0204 6.7 6.7 174.52 167.39
FLUORANTHENE 24/24 10 36000 TRZ4-SD-001A-0204 --- --- 7044.17 7044.17
FLUORENE 23/24 7.2 6800 TRZ4-SD-005A-0406 6.7 6.7 595.97 571.27
INDENO(1,2,3-CD)PYRENE 23/24 37 1700 TRZ4-SD-001A-0204 6.7 6.7 499.87 479.18
NAPHTHALENE 23/24 8.8 3400 TRZ4-SD-005A-0406 6.7 6.7 305.34 292.76
PHENANTHRENE 23/24 27 17000 TRZ4-SD-005A-0406 6.7 6.7 2063.35 1977.51
PYRENE 24/24 12 24000 TRZ4-SD-001A-0204 --- --- 5581.33 5581.33
HIGH MOLECULAR WEIGHT PAHS 24/24 23.45 41490 TRZ4-SD-005A-0406 --- --- 5074.10 5074.10
LOW MOLECULAR WEIGHT PAHS 24/24 35.4 83680 TRZ4-SD-001A-0204 --- --- 18038.14 18038.14
Pesticides/PCBs (µg/kg)
4,4'-DDD 4/24 2.4 J 18 J TRZ4-SD-008A-0406 0.9 90 9.33 16.96
4,4'-DDE 11/24 0.52 J 97 J TRZ4-SD-002A-0406 6.6 90 24.45 24.27
4,4'-DDT 10/24 4.2 J 150 J TRZ4-SD-005A-0204 0.9 90 53.27 33.52
TOTAL DDT 24/24 1.42 244.5 TRZ4-SD-002A-0406 --- --- 74.75 74.75
ALDRIN 3/22 14 J 23 J TRZ4-SD-005A-0406 0.42 46 19.00 9.99
ALPHA-CHLORDANE 3/24 0.46 J 6 J TRZ4-SD-008A-0406 0.47 46 2.92 8.34
AROCLOR-1242 11/24 110 1400 TRZ4-SD-002A-0406 41 96 309.09 162.29
AROCLOR-1248 1/24 280 280 TRZ4-SD-004A-0406 41 430 280.00 55.77
AROCLOR-1254 11/24 58 310 TRZ4-SD-004A-0406 42 430 165.36 105.17
AROCLOR-1260 1/24 550 J 550 J TRZ4-SD-002A-0406 41 96 550.00 59.21
TOTAL AROCLOR 13/24 58 1950 TRZ4-SD-002A-0406 0 0 465.31 252.04
CIS-NONACHLOR 11/21 9.9 J 130 J TRZ4-SD-002A-0406 0.47 46 61.99 36.96
DIELDRIN 2/23 4.2 J 49 J TRZ4-SD-002A-0406 0.9 90 26.60 17.97
ENDOSULFAN I 1/24 1.3 J 1.3 J TRZ4-SD-004A-0204 0.47 46 1.30 8.15
ENDOSULFAN II 3/24 29 J 47 TRZ4-SD-007B-0001 0.82 90 39.00 19.19
GAMMA-BHC (LINDANE) 5/21 0.55 J 22 J TRZ4-SD-005A-0406 0.42 46 10.97 10.00
GAMMA-CHLORDANE 15/23 0.64 J 72 TRZ4-SD-006A-0204 3.4 45 22.44 19.26
HEPTACHLOR 9/24 0.98 J 83 J TRZ4-SD-002A-0406 0.42 46 18.26 13.29
HEPTACHLOR EPOXIDE 8/24 1 J 110 J TRZ4-SD-002A-0406 0.47 45 26.88 15.07
METHOXYCHLOR 3/24 6.9 J 64 J TRZ4-SD-008A-0406 9.2 460 26.23 83.20
OXYCHLORDANE 14/21 4.4 J 160 J TRZ4-SD-006A-0204 0.42 18 95.17 64.26
PCB-8 21/24 2.4 J 84 TRZ4-SD-002A-0406 2 2.9 20.34 17.95
PCB-18 20/22 2.5 140 J TRZ4-SD-002A-0406 2 2.1 39.61 36.10
PCB-28 21/23 5 J 150 J TRZ4-SD-002A-0406 2 2.1 43.90 40.18
PCB-44 22/24 2.1 J 51 TRZ4-SD-002A-0406 2 2.1 15.13 13.95
PCB-49 10/16 5.4 J 27 J TRZ4-SD-005A-0406 1.3 2.8 12.14 7.97
PCB-52 21/23 5 J 63 TRZ4-SD-002A-0406 2 2.1 23.41 21.47
PCB-52 21/23 5 J 63 J TRZ4-SD-005A-0406 2 2.1 23.41 21.47
PCB-66 12/21 6.8 J 36 J TRZ4-SD-002A-0406 1.3 2.9 14.65 8.83
PCB-87 22/24 2.1 J 38 TRZ4-SD-005A-0406 2 2.1 10.70 9.90
PCB-101 22/24 3.3 J 72 J TRZ4-SD-005A-0406 2 2.1 16.53 15.24
PCB-105 13/20 2.7 J 11 J TRZ4-SD-002A-0406 1.3 2.9 5.10 3.70
PCB-118 19/21 2.5 J 59 J TRZ4-SD-005A-0406 2 2.1 15.46 14.08
PCB-128 3/22 4.4 J 10 J TRZ4-SD-005A-0406 1.3 2.9 6.43 1.86
PCB-138 22/24 1.7 70 J TRZ4-SD-005A-0406 2 2.1 15.39 14.19
PCB-153 22/24 1.6 J 76 TRZ4-SD-005A-0406 2 2.1 16.18 14.91
PCB-170 8/17 6.4 23 J TRZ4-SD-002A-0406 1.3 2.9 11.99 6.23
PCB-180 21/24 3.2 33 TRZ4-SD-002A-0406 1.4 2.1 10.88 9.64
PCB-183 6/24 2.1 J 8.5 J TRZ4-SD-002A-0406 1.3 2.9 4.90 2.11
PCB-184 4/24 1.5 5.8 J TRZ4-SD-004A-0406 1.4 2.9 3.93 1.64
PCB-187 9/22 2.4 J 13 J TRZ4-SD-005A-0406 1.3 2.9 6.87 3.50
PCB-195 5/24 2.7 J 6.3 TRZ4-SD-001B-0001 1.3 2.9 3.90 1.72
PCB-206 23/24 2.2 J 9.9 TRZ4-SD-006A-0406 2.1 2.1 5.77 5.57
PCB-209 11/20 1.7 J 7.4 TRZ4-SD-006B-0001 2 2.9 3.88 2.69
TOTAL PCB CONGENERS 24/24 40.5 1424.5 TRZ4-SD-002A-0406 --- --- 220.03 220.03
TRANS-NONACHLOR 20/23 3.8 J 100 TRZ4-SD-007B-0001 3.4 45 44.18 40.29
Inorganics (mg/kg)
ARSENIC 24/24 4.1 J 17.2 TRZ4-SD-003A-0204 --- --- 12.82 12.82
CADMIUM 24/24 0.19 J 2.6 TRZ4-SD-006A-0204 --- --- 1.10 1.10
CHROMIUM 24/24 36.8 155 J TRZ4-SD-001A-0204 --- --- 86.46 86.46
COPPER 24/24 14.5 J 372 J TRZ4-SD-001A-0204 --- --- 158.86 158.86
LEAD 24/24 7.6 J 483 J TRZ4-SD-001A-0204 --- --- 184.66 184.66
MERCURY 23/24 0.042 J 0.95 J TRZ4-SD-002A-0406 0.013 0.013 0.57 0.54
NICKEL 24/24 20.8 J 89.2 TRZ4-SD-001A-0204 --- --- 37.65 37.65

Minimum  
Concentration

Maximum 
Concentration
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Parameter Frequency of 
Detection

Sample with 
Maximum Detection

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Detected 

Concentrations

Overall 
Average

Minimum  
Concentration

Maximum 
Concentration

24/24 2.6 6.7 TRZ4-SD-006A-0204 --- --- 5.45 5.45
TRZ4-SD-005B-0001
TRZ4-SD-005A-0204

ZINC 24/24 52.4 J 2110 J TRZ4-SD-001A-0204 --- --- 387.68 387.68
Miscellaneous Parameters (lb/ft3)
BULK DENSITY 24/24 73.1 108 TRZ4-SD-004A-0204 --- --- 84.18 84.18
DRY BULK DENSITY 24/24 25 80.6 TRZ4-SD-004A-0204 --- --- 40.41 40.41
Miscellaneous Parameters (%)
GRAVEL 24/24 0 18.7 TRZ4-SD-005A-0204 --- --- 3.19 3.19
SAND 24/24 2.7 74.7 TRZ4-SD-004A-0204 --- --- 22.29 22.29
SILT/CLAY 24/24 19.8 973 TRZ4-SD-008A-0002 --- --- 111.00 111.00

8/8 87 100 TRZ4-SD-006A-0406 --- --- 96.25 96.25
TRZ4-SD-005A-0002
TRZ4-SD-004A-0204

5/5 100 100 TRZ4-SD-004A-0002 --- --- 100 100
TRZ4-SD-001A-0002
TRZ4-SD-005A-0204
TRZ4-SD-003A-0002
TRZ4-SD-007A-0002

13/13 83 100 TRZ4-SD-003A-0406 --- --- 96 96
TRZ4-SD-002A-0002
TRZ4-SD-005A-0406
TRZ4-SD-004A-0406
TRZ4-SD-002A-0406

24/24 81 100 TRZ4-SD-005A-0406 --- --- 96.79 96.79
TRZ4-SD-002A-0204
TRZ4-SD-007A-0204
TRZ4-SD-007A-0406
TRZ4-SD-006A-0002
TRZ4-SD-001A-0204
TRZ4-SD-006A-0204
TRZ4-SD-008A-0002
TRZ4-SD-003A-0204
TRZ4-SD-001A-0406
TRZ4-SD-008A-0406
TRZ4-SD-008A-0204

24/24 75 100 TRZ4-SD-008A-0406 --- --- 94.375 94.375
TRZ4-SD-008A-0204
TRZ4-SD-008A-0002
TRZ4-SD-006A-0002

24/24 63 99 TRZ4-SD-008A-0204 --- --- 91.29 91.29
TRZ4-SD-008A-0002
TRZ4-SD-008A-0406
TRZ4-SD-007A-0204
TRZ4-SD-006A-0002

24/24 47 99 TRZ4-SD-008A-0406 --- --- 87.92 87.92
TRZ4-SD-008A-0002
TRZ4-SD-008A-0204
TRZ4-SD-006A-0002

24/24 33 99 TRZ4-SD-008A-0406 --- --- 84.58 84.58
TRZ4-SD-008A-0204
TRZ4-SD-008A-0002

24/24 24 99 TRZ4-SD-008A-0204 --- --- 80.21 80.21
TRZ4-SD-008A-0002

24/24 20 97 TRZ4-SD-008A-0204 --- --- 74.54 74.54
TRZ4-SD-008A-0002

PERCENT MOISTURE 24/24 33.6 193 TRZ4-SD-008A-0204 --- --- 126.17 126.17
24/24 1.1 J 4.1 J TRZ4-SD-005B-0001 --- --- 3.25 3.25

TRZ4-SD-005A-0406
Miscellaneous Parameters (s.u.)

TRZ4-SD-005A-0204
TRZ4-SD-004A-0406
TRZ4-SD-006A-0002
TRZ4-SD-006A-0204
TRZ4-SD-006A-0406

Miscellaneous Parameters (ppt)
SALINITY 12/24 0.5 0.8 TRZ4-SD-008A-0002 0.5 0.5 0.63 0.44
Petroleum Hydrocarbons (mg/kg)
EXTRACTABLE TPH 22/24 89 3800 TRZ4-SD-004A-0204 24 25 724.95 665.56
TCLP Inorganics (µg/L)
ARSENIC 24/24 6.3 J 48 TRZ4-SD-008A-0204 --- --- 19.36 19.36
BARIUM 24/24 28.9 372 TRZ4-SD-002A-0204 --- --- 159.35 159.35
CADMIUM 4/24 0.32 J 2.5 TRZ4-SD-004A-0002 0.14 0.85 1.23 0.28
CHROMIUM 24/24 1.9 23.5 TRZ4-SD-002A-0406 --- --- 7.95 7.95
LEAD 18/24 2.6 J 539 J TRZ4-SD-004A-0002 2.2 2.2 79.73 60.08
SELENIUM 10/24 6.8 J 22.2 TRZ4-SD-002A-0002 6.6 32.5 10.14 8.44

SELENIUM

SIEVE 1/2"

SIEVE 1/4"

SIEVE 3/8"

SIEVE NO. 004

SIEVE NO. 010

SIEVE NO. 020

TOTAL ORGANIC CARBON

PH

SIEVE NO. 040

SIEVE NO. 060

SIEVE NO. 100

SIEVE NO. 200

24/24 8.1 8.5 --- --- 8.29 8.29
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PARAMETER

PAHs (µg/kg)
1-METHYLNAPHTHALENE           28 32 17 6.9 U 180 14 15 17 85 100
2-METHYLNAPHTHALENE           49 50 28 58 150 20 24 23 53 65
ACENAPHTHENE                  92 77 40 110 660 31 20 32 790 450
ACENAPHTHYLENE                340 180 290 560 360 220 120 220 150 140
ANTHRACENE                    960 590 780 1900 1500 380 150 430 480 620
BENZO(A)ANTHRACENE            2100 1400 2900 4500 2400 1200 350 1000 1100 1100
BENZO(A)PYRENE                1600 1100 1900 3100 1900 1400 390 1300 620 720
BENZO(B)FLUORANTHENE          2600 1600 3100 4600 2300 2000 520 1800 1100 1100
BENZO(G,H,I)PERYLENE          660 430 600 1600 600 450 230 530 350 310
BENZO(K)FLUORANTHENE          1200 650 1200 2700 1900 1100 290 1000 370 490
CHRYSENE                      2700 1700 3800 6100 3000 1600 430 1500 1200 1200
DIBENZO(A,H)ANTHRACENE        230 140 220 370 220 160 68 170 110 97
FLUORANTHENE                  4200 3800 1400 8900 8500 1700 600 1700 3400 4100
FLUORENE                      220 130 110 310 600 J 76 45 78 690 520 J
HEXACHLOROBENZENE             7.5 U 6.2 U 7.2 U 6.9 U 7 U 7.8 U 5.2 U 7.4 U 6.9 U 5.9 U
HIGH MOLECULAR WEIGHT PAHS    15930 10940 16220 32370 22420 8860 3238 8270 9630 10017
INDENO(1,2,3-CD)PYRENE        630 410 580 1600 590 470 200 490 310 280
LOW MOLECULAR WEIGHT PAHS     2636 1568 1747 4718 5420 1087 600 1269 3918 3869
NAPHTHALENE                   85 71 49 80 250 30 31 36 55 74
PHENANTHRENE                  890 470 450 1700 1900 330 210 450 1700 2000
PYRENE                        5100 2800 6000 9400 6400 2800 1400 2600 3200 2800
Pesticides/PCBs (µg/kg)
4,4'-DDD                      15 U 6.2 U 5.7 U 3.6 J 14 U 7.8 U 3.8 J 4.5 U 14 UJ 65 J
4,4'-DDE                      39 7.5 5.7 U 5.8 J 14 J 7.8 U 3.8 J 4.5 U 14 UJ 12 U
4,4'-DDT                      72 J 6.2 U 7 J 13 J 29 J 12 R 5.8 R 7.2 R 18 J 32 R
TOTAL DDT                     118.5 13.7 12.7 22.4 50 7.8 7.6 4.5 32 71
ALDRIN                        7.6 U 3.2 U 2.9 U 0.72 U 7.2 U 4 U 0.49 J 2.3 U 7 UJ 6.1 U
ALPHA-CHLORDANE               7.6 U 3.2 U 2.9 U 1.1 J 7.2 U 4 U 0.54 U 2.3 U 7 U 6.1 U
AROCLOR-1016                  71 U 74 UJ 62 U 83 U 70 U 70 U 62 UJ 52 UJ 90 UJ 69 U 59 U
AROCLOR-1221                  71 U 74 UJ 62 U 83 U 70 U 70 U 62 UJ 52 UJ 90 UJ 69 U 59 U
AROCLOR-1232                  71 U 74 UJ 62 U 83 U 70 U 70 U 62 UJ 52 UJ 90 UJ 69 U 59 U
AROCLOR-1242                  71 U 74 UJ 62 U 83 U 70 U 70 U 62 UJ 52 UJ 90 UJ 69 U 59 U
AROCLOR-1248                  71 U 74 UJ 62 U 83 U 70 U 70 U 62 UJ 52 UJ 90 UJ 69 U 59 U
AROCLOR-1254                  82 J 75 J 62 U 83 U 170 770 190 J 57 J 90 UJ 140 59 U
AROCLOR-1260                  71 U 74 UJ 62 U 83 U 70 U 360 160 J 52 UJ 90 UJ 69 U 59 U
TOTAL AROCLOR                 82 75 0 U 0 U 170 1130 350 57 0 U 140 0 U
CIS-NONACHLOR                 55 J 3.2 UJ 4.4 R 7 R 14 R 5.2 R 4.9 J 3.8 R 8.3 R 6.1 UJ
DIELDRIN                      15 U 6.2 U 5.7 U 1.9 J 14 U 7.8 U 7.1 J 4.5 U 14 U 12 U
ENDOSULFAN I                  9.2 J 3.2 U 2.9 U 0.72 U 7.2 U 4 U 0.54 U 2.3 U 7 UJ 6.1 U
ENDOSULFAN II                 15 U 6.2 U 5.7 U 1.4 U 14 U 7.8 U 1 U 4.5 U 14 U 12 U
ENDRIN                        15 U 6.2 U 5.7 U 1.4 U 14 U 7.8 U 1 U 4.5 U 14 UJ 12 U
GAMMA-BHC (LINDANE)           7.6 U 3.2 U 2.9 J 1.4 R 7.2 U 4 U 0.61 J 2.3 U 7 UJ 6.1 U
GAMMA-CHLORDANE               7.6 U 3.2 U 4.2 2.1 J 7.2 U 4 U 0.54 U 2.3 U 7 UJ 6.1 U
HEPTACHLOR                    7.6 U 3.2 U 2.9 U 0.72 U 7.2 U 4 U 0.54 U 2.3 U 7 UJ 6.1 U
HEPTACHLOR EPOXIDE            27 J 3.2 U 2.9 U 4.4 J 13 J 4 U 0.69 J 2.3 U 7 UJ 6.1 U
METHOXYCHLOR                  76 U 32 U 29 U 7.2 U 72 U 40 U 7 J 23 U 70 U 61 U
OXYCHLORDANE                  7.6 U 12 2.9 U 0.72 U 31 J 28 0.55 R 2.3 U 32 15 J
PCB-8                         6 J 1.8 U 4.8 J 3 J 7 J 4.1 J 1.5 U 2.7 J 3.7 R 3.5 J
PCB-18                        3.2 J 1.8 U 7.3 J 6.8 18 J 4.4 J 1.5 U 5.6 J 7.4 J 1.7 U
PCB-28                        6.7 J 1.8 U 15 J 14 J 25 J 9.5 J 1.7 J 16 J 13 J 1.7 U
PCB-44                        6.8 J 1.8 U 6.6 J 7.5 J 22 2.7 R 1.7 9.9 9.1 J 1.7 U
PCB-49                        2.2 U 1.8 U 2.7 R 3.8 R 5.6 R 2.4 U 1.5 U 7.2 J 4 R 1.7 U
PCB-52                        19 J 6.6 J 16 J 17 35 2.7 R 4.9 15 J 19 J 3.6
PCB-66                        2.2 U 1.8 U 14 J 2.1 U 26 J 2.4 U 1.5 U 9.2 J 9.3 R 1.7 U

FT

TRP1-SD-001 TRP1-SD-001

4 6
0

TRP1-SD-001
20081106

2

TRP1-SD-001 TRP1-SD-002 TRP1-SD-002 TRP1-SD-002 TRP1-SD-002 TRP1-SD-003 TRP1-SD-003 TRP1-SD-003 TRP1-SD-004 TRP1-SD-004 TRP1-SD-004
20081106 20081106 20081106 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107

2 4 0 0 2 4 0 0 2 0 0 2 4
1 2 4 6 1 2 4 1 2 4 6

FT FT FT FT FT FT FT FT FT FT FT FT FT
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PARAMETER

FT

TRP1-SD-001 TRP1-SD-001

4 6
0

TRP1-SD-001
20081106

2

TRP1-SD-001 TRP1-SD-002 TRP1-SD-002 TRP1-SD-002 TRP1-SD-002 TRP1-SD-003 TRP1-SD-003 TRP1-SD-003 TRP1-SD-004 TRP1-SD-004 TRP1-SD-004
20081106 20081106 20081106 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107

2 4 0 0 2 4 0 0 2 0 0 2 4
1 2 4 6 1 2 4 1 2 4 6

FT FT FT FT FT FT FT FT FT FT FT FT FT
Pesticides/PCBs (µg/kg) Continued
PCB-87                        19 J 17 J 7.2 6 45 5 4.6 J 5.4 17 13 J
PCB-101                       12 J 3.3 R 16 17 48 6.2 J 5.6 16 28 2.8 R
PCB-105                       7.9 J 3.2 J 4.1 J 5 J 16 J 2.4 U 2.1 J 4.1 J 8.2 J 3 J
PCB-118                       13 J 6.3 J 13 J 12 J 30 J 8.6 J 3.8 J 9.9 J 16 J 5.2 J
PCB-128                       2.2 U 1.8 U 2.2 U 2.1 U 4.7 R 2.4 U 1.5 U 2.2 U 2.3 R 1.7 U
PCB-138                       12 J 7.3 J 13 J 13 J 38 J 6.5 J 5.2 J 12 J 20 J 6.2 J
PCB-153                       14 9.4 J 13 J 13 36 6.1 J 5.2 J 12 21 J 8.1 J
PCB-170                       5.6 J 3.5 R 2.2 U 3 R 12 J 2.4 U 5 J 3.7 R 5.6 R 2.6 R
PCB-180                       7.5 J 3.3 R 6.5 J 8 21 J 2.7 J 3.5 J 3 J 14 J 2.7 J
PCB-183                       2.8 3.1 2.2 U 2.1 U 4.8 J 2.2 U 1.5 U 2.2 U 3.1 J 2.5 J
PCB-184                       2.5 J 2.2 2.2 U 2.1 U 2 U 2.4 U 1.5 U 2.2 U 2 U 1.7 U
PCB-187                       3.1 J 1.9 J 2.2 R 3.6 J 5.8 J 2.5 1.5 U 2.2 U 3.6 J 1.7 U
PCB-195                       2.2 U 1.8 U 2.2 U 2.1 U 2.4 2.4 U 1.5 U 2.2 U 2 U 1.7 U
PCB-206                       7.8 15 4.4 3.9 J 9.4 J 2.4 U 5.8 J 3.8 R 6.2 J 12 J
PCB-209                       14 J 18 7.5 J 3.1 J 2.7 R 2.4 U 6.7 J 5.6 J 2 U 12 J
TOTAL PCB CONGENERS           283.8 148 289 260.1 703.2 118 111.4 248.6 335 124.5
TOXAPHENE                     760 U 320 U 290 U 72 U 720 U 400 U 54 U 230 U 700 U 610 U
TRANS-NONACHLOR               7.6 U 7.1 16 9.6 J 7.5 J 13 5 J 11 15 6.1 U
Inorganics (mg/kg)
ARSENIC 9.5 J 8.4 J 12.1 J 13 J 9.9 J 16.4 J 5.1 J 15 J 12 7.9
CADMIUM 1.1 J 1.5 J 0.82 J 0.85 J 3.3 J 0.6 J 0.73 J 0.65 J 2.3 J 1.3 J
CHROMIUM 88.8 J 98.4 J 78.8 J 84.6 J 110 J 68.7 J 61.7 J 62.2 J 121 J 96.8 J
COPPER 182 J 142 J 260 J 519 J 197 J 205 J 62.1 J 106 J 203 J 207 J
LEAD 157 J 210 J 204 J 298 J 501 J 144 J 95.4 J 97.9 J 260 J 192 J
MERCURY 1.1 J 1.2 J 1.2 J 0.45 J 1.3 J 0.34 J 0.61 J 0.36 J 0.58 J 1.1 J
NICKEL 27.6 J 18.9 J 51.6 J 124 J 32.5 J 31.6 J 12.7 J 26.6 J 28 J 17.7 J
SELENIUM 5.1 U 4.8 U 5.5 U 6.8 5 5.3 2.4 4.7 5.2 3.7
ZINC 283 J 208 J 457 J 1130 J 601 J 261 J 221 J 212 J 418 J 324 J
Miscellaneous Parameters (lb/ft3)
BULK DENSITY                  80.7 80.8 85.5 76.5 87.1 81.2 84.4 91.3 76.6 82.6 94.1
DRY BULK DENSITY              37.2 36.3 43.6 29.5 46.4 37 40 53.4 29.9 41 54.6
Miscellaneous Parameters (%)
PERCENT GRAVEL                1.3 1.7 14.9 2.2 7.3 0 1.7 5.1 11.7 3.2 0
PERCENT MOISTURE              117 122 96 159 87.8 119 111 71.1 156 101 72.4
PERCENT SAND                  23.9 26.6 7.8 14.7 35.5 27 34.9 53.8 10.4 34 37.8
PERCENT SILT/CLAY             74.8 71.7 77.3 83.1 57.2 73 63.4 41.1 77.9 62.8 62.2
SIEVE 1"                      100
SIEVE 1/2"                    100 87 100 100 96 100
SIEVE 1/4"                    90 100
SIEVE 3/8"                    99 100 86 100 93 100 99 90 98
SIEVE NO. 004                 99 98 85 98 93 100 98 95 88 97 100
SIEVE NO. 010                 97 97 83 96 90 97 96 88 86 96 100
SIEVE NO. 020                 96 94 81 93 86 95 93 77 85 94 98
SIEVE NO. 040                 95 93 79 92 78 92 84 66 84 89 95
SIEVE NO. 060                 92 86 78 89 70 88 76 57 82 80 88
SIEVE NO. 100                 84 78 78 86 62 82 69 48 80 71 76
SIEVE NO. 200                 75 72 77 83 57 73 63 41 78 63 62
TOTAL ORGANIC CARBON          3.2 3.1 3 3.4 3.5 3.9 2.3 3.6 3.3 2.4
Miscellaneous Parameters (s.u.)
PH                      9 8.4 8.4 8.4 8.5 8.5 8 7.9 8.4 8.4 8.3
Miscellaneous Parameters (ppt)
SALINITY                  0.6 0.6 0.5 U 0.7 0.5 0.5 0.5 0.5 U 0.7 0.6 0.5 U
Petroleum Hydrocarbons (mg/kg)
EXTRACTABLE PETROLEUM HYDROCARBONS 830 3000 3000 480 4700 240 530 260 1100 7300
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PARAMETER

FT

TRP1-SD-001 TRP1-SD-001

4 6
0

TRP1-SD-001
20081106

2

TRP1-SD-001 TRP1-SD-002 TRP1-SD-002 TRP1-SD-002 TRP1-SD-002 TRP1-SD-003 TRP1-SD-003 TRP1-SD-003 TRP1-SD-004 TRP1-SD-004 TRP1-SD-004
20081106 20081106 20081106 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107

2 4 0 0 2 4 0 0 2 0 0 2 4
1 2 4 6 1 2 4 1 2 4 6

FT FT FT FT FT FT FT FT FT FT FT FT FT
TCLP Inorganics (µg/l)
ARSENIC                       12.6 12 16.4 17.8 15.8 10.7 14.3 12.8 16.3 9.5 J 11.4
BARIUM                        151 248 186 179 129 414 189 168 64.9 308 267
CADMIUM                       0.14 U 0.14 U 3.1 0.14 U 0.14 U 0.14 U 0.14 U 2.7 0.14 U 0.14 U 1.3 U
CHROMIUM                      20.5 15.7 12.7 3.4 6.4 18.6 3.3 5 1.3 J 7.1 5.9
LEAD                          3.3 J 6.2 J 397 J 8.4 J 3.4 J 14.6 J 20.1 J 484 J 2.2 UJ 11 351
MERCURY                       0.02 U 0.031 U 0.022 U 0.016 U 0.016 U 0.016 U 0.044 U 0.016 U 0.016 U 0.016 U 0.022 U
SELENIUM                      23.4 U 36.6 U 16.5 U 26.3 U 27.5 U 28.8 U 23.8 U 15.6 U 24.3 U 26.3 U 14.1 U
SILVER                        0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
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PARAMETER

PAHs (µg/kg)
1-METHYLNAPHTHALENE           
2-METHYLNAPHTHALENE           
ACENAPHTHENE                  
ACENAPHTHYLENE                
ANTHRACENE                    
BENZO(A)ANTHRACENE            
BENZO(A)PYRENE                
BENZO(B)FLUORANTHENE          
BENZO(G,H,I)PERYLENE          
BENZO(K)FLUORANTHENE          
CHRYSENE                      
DIBENZO(A,H)ANTHRACENE        
FLUORANTHENE                  
FLUORENE                      
HEXACHLOROBENZENE             
HIGH MOLECULAR WEIGHT PAHS    
INDENO(1,2,3-CD)PYRENE        
LOW MOLECULAR WEIGHT PAHS     
NAPHTHALENE                   
PHENANTHRENE                  
PYRENE                        
Pesticides/PCBs (µg/kg)
4,4'-DDD                      
4,4'-DDE                      
4,4'-DDT                      
TOTAL DDT                     
ALDRIN                        
ALPHA-CHLORDANE               
AROCLOR-1016                  
AROCLOR-1221                  
AROCLOR-1232                  
AROCLOR-1242                  
AROCLOR-1248                  
AROCLOR-1254                  
AROCLOR-1260                  
TOTAL AROCLOR                 
CIS-NONACHLOR                 
DIELDRIN                      
ENDOSULFAN I                  
ENDOSULFAN II                 
ENDRIN                        
GAMMA-BHC (LINDANE)           
GAMMA-CHLORDANE               
HEPTACHLOR                    
HEPTACHLOR EPOXIDE            
METHOXYCHLOR                  
OXYCHLORDANE                  
PCB-8                         
PCB-18                        
PCB-28                        
PCB-44                        
PCB-49                        
PCB-52                        
PCB-66                        

12 26 200 11 200 36 7.2 U 110
15 45 270 19 140 51 20 51
100 140 620 110 1500 290 30 2100
180 340 560 170 250 120 170 230
390 1300 3000 620 1400 260 330 2300
1700 4700 8700 1700 3100 660 960 3800
1100 2300 4400 1200 1200 470 980 2700
1800 4100 6200 1700 2200 700 1400 3700
450 970 1800 460 400 250 480 1400
600 1400 3300 570 630 340 650 2200
1700 4400 8300 1900 3300 790 1200 4700
130 280 450 150 140 76 170 640
3100 16000 23000 4100 15000 2600 1500 14000
85 300 450 140 1400 180 59 1500
8.9 U 7 U 6.8 U 8.2 U 7.5 U 8.7 U 7.2 U 6.4 U

11330 38680 63850 12050 31340 6596 7610 37840
420 1000 1800 450 390 230 470 1300
1214 3845 9800 1710 10600 1781 1061 13040
24 320 2700 21 210 120 22 59
420 1400 2200 630 5700 760 430 6800
3600 11000 19000 3000 8600 2000 2800 12000

1.8 U 6.9 U 6.7 U 1.6 U 7.4 U 1.7 U 4.8 U 18 J
3.6 J 6.9 U 10 J 1.6 U 7.4 U 1.2 J 12 27 J
2.8 R 6.9 U 20 1.6 U 7.4 U 1.7 UJ 22 J 36 J
4.5 10.35 U 33.35 2.4 U 11.1 U 2.9 36.4 81
0.91 U 3.6 U 3.5 U 0.89 J 3.8 U 0.88 U 2.5 U 5.9
0.91 U 3.6 U 3.5 U 0.84 U 3.8 U 0.88 U 2.5 U 2.5 U

67 U 70 U 68 U 89 U 75 U 79 U 71 U 64 U
67 U 70 U 68 U 89 U 75 U 79 U 71 U 64 U
67 U 70 U 68 U 89 U 75 U 79 U 71 U 64 U
67 U 70 U 68 U 89 U 75 U 79 U 71 U 64 U
67 U 70 U 68 U 89 U 75 U 79 U 71 U 64 U
67 U 72 530 89 U 75 U 100 420 370
67 U 70 U 68 U 89 U 75 U 79 U 71 U 64 U
0 U 72 530 0 U 0 U 100 420 370

1.7 R 3.6 U 10 J 0.84 UJ 5.2 R 1.2 R 5 R 25 J
1.8 U 6.9 U 6.7 U 1.6 U 7.4 U 1.7 U 4.8 U 20 J
0.91 U 3.6 U 3.5 U 0.84 U 3.8 U 0.88 U 2.5 U 2.5 U
1.8 U 6.9 U 6.7 U 1.6 U 7.4 U 1.7 U 4.8 U 4.9 U
1.8 U 6.9 U 6.7 U 1.6 U 7.4 U 1.7 U 4.8 U 4.9 U
0.91 U 3.6 U 3.5 U 1.6 J 3.8 U 1.2 J 2.5 U 5.6 R
2.1 J 3.6 U 4.5 J 0.84 U 3.8 U 0.88 U 6.9 R 2.5 U
0.91 U 3.6 U 3.5 U 0.84 U 3.8 U 0.88 U 2.5 U 7.9
0.91 U 3.6 U 3.5 U 0.84 U 3.8 U 0.88 U 9.8 J 4.2 R
9.7 R 36 U 35 U 9.5 J 38 U 8.8 U 25 UJ 25 UJ
0.34 R 31 J 41 J 13 J 21 12 J 9.6 R 2.5 U
2.6 U 9.5 J 2 U 5.9 J 2.3 U 3.9 R 2.3 5.6 J
2.6 U 9.5 R 2 U 6.9 3 31 3.9 J 11
2.6 UJ 14 J 2 UJ 2.5 U 4.1 R 23 J 10 J 17 J
2.6 U 9.6 J 2 U 3.9 J 2.3 U 8.7 J 9.2 19
21 J 2.1 U 3.2 J 2.5 U 4.6 R 3.5 R 3.5 R 4.8 R
2.6 UJ 13 J 2 UJ 2.5 U 2.3 U 9.9 J 18 J 34
2.6 U 2.1 U 2 U 2.5 U 3 R 4.8 R 1.7 U 1.8 U

TRP1-SD-004 TRP1-SD-005 TRP1-SD-005 TRP1-SD-005 TRP1-SD-005 TRP1-SD-006 TRP1-SD-006 TRP1-SD-006 TRP1-SD-007 TRP1-SD-007 TRP1-SD-007
20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081106 20081106 20081106

0 0 2 4 0 0 2 0 0 2 4
1 2 4 6 1 2 3 1 2 4 6

FT FT FT FT FT FT FT FT FT FT FT
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PARAMETER

Pesticides/PCBs (µg/kg) Continued
PCB-87                        
PCB-101                       
PCB-105                       
PCB-118                       
PCB-128                       
PCB-138                       
PCB-153                       
PCB-170                       
PCB-180                       
PCB-183                       
PCB-184                       
PCB-187                       
PCB-195                       
PCB-206                       
PCB-209                       
TOTAL PCB CONGENERS           
TOXAPHENE                     
TRANS-NONACHLOR               
Inorganics (mg/kg)
ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SELENIUM
ZINC
Miscellaneous Parameters (lb/ft3)
BULK DENSITY                  
DRY BULK DENSITY              
Miscellaneous Parameters (%)
PERCENT GRAVEL                
PERCENT MOISTURE              
PERCENT SAND                  
PERCENT SILT/CLAY             
SIEVE 1"                      
SIEVE 1/2"                    
SIEVE 1/4"                    
SIEVE 3/8"                    
SIEVE NO. 004                 
SIEVE NO. 010                 
SIEVE NO. 020                 
SIEVE NO. 040                 
SIEVE NO. 060                 
SIEVE NO. 100                 
SIEVE NO. 200                 
TOTAL ORGANIC CARBON          
Miscellaneous Parameters (s.u.)
PH                      
Miscellaneous Parameters (ppt)
SALINITY                  
Petroleum Hydrocarbons (mg/kg)
EXTRACTABLE PETROLEUM HYDROCARBONS

TRP1-SD-004 TRP1-SD-005 TRP1-SD-005 TRP1-SD-005 TRP1-SD-005 TRP1-SD-006 TRP1-SD-006 TRP1-SD-006 TRP1-SD-007 TRP1-SD-007 TRP1-SD-007
20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081106 20081106 20081106

0 0 2 4 0 0 2 0 0 2 4
1 2 4 6 1 2 3 1 2 4 6

FT FT FT FT FT FT FT FT FT FT FT

4.5 J 2.1 U 4.1 J 3.2 J 3.9 J 5.9 9.8 J 50
2.6 U 8.9 J 2 U 3.3 R 4.2 R 7.6 J 24 J 47
2.6 U 2.1 U 2 U 2.5 U 2.3 U 2.6 J 6.9 J 17 J
8.3 J 5.8 J 4.9 J 5.8 J 5 J 8.3 J 15 J 75 J
2.6 U 2.1 U 2 U 2.5 U 2.3 U 2.5 U 2.6 J 5.4 J
2.6 U 6 2 U 3.8 5.6 5.3 J 17 J 39 J
2.6 U 6 2 U 3.3 J 3.6 J 6.3 J 16 J 33 J
2.6 U 2.1 U 2 U 2.5 U 2.3 U 3.6 J 2.4 J 11 J
2.6 U 4.9 J 2 U 2.5 U 2.3 J 2.8 J 4.6 J 13 J
2.6 U 2.1 U 2 U 2.5 U 2.3 U 2.5 U 1.7 U 2.1 J
2.6 UJ 2.1 U 2 UJ 2.5 U 2.3 U 2.5 U 1.7 U 1.8 U
2.6 UJ 2.1 U 2 UJ 2.5 U 2.3 U 2.5 U 1.7 UJ 3.5 J
2.6 U 2.1 U 2 U 2.5 U 2.3 U 2.5 U 1.7 U 1.9 J
2.6 UJ 2.7 2 UJ 2.7 2.3 U 3 J 1.8 J 5 J
2.6 UJ 2.1 U 2 UJ 2.5 U 2.3 U 2.5 U 1.7 U 1.8 U
60.8 175.5 43.8 89.6 62 234.2 274.2 678.4
91 U 360 U 350 U 84 U 380 U 88 U 250 U 250 U
13 J 19 21 10 J 13 7.4 J 19 2.5 U

13.8 J 10.2 8.7 8.3 12.8 J 12.9 J 18.4 J 23.3 J
0.65 J 0.47 J 1.3 J 0.38 J 1 J 0.48 J 1.1 J 3 J
71 J 42.6 J 113 J 40.1 J 60.4 J 62.7 J 167 J 142 J
130 J 78.7 J 201 J 64.9 J 463 J 80.6 J 1600 J 8620 J
119 J 62.1 J 253 J 79.8 J 80.8 J 88.4 J 1170 J 661 J
0.46 J 0.33 J 12.7 J 0.25 J 0.48 J 0.33 J 0.97 J 2.3 J
27.5 J 18.9 J 51.3 J 16.4 J 28.7 J 25.8 J 482 188
6.5 1.5 3.5 1.8 4.5 U 5.9 U 14.6 9.8
230 J 111 J 669 J 108 J 341 J 156 J 4660 J 2640 J

87.4 82.6 90.3 76.6 79 87.2 96.7 87
38.3 41 46.9 28.2 34.3 37.2 53 45

10.4 10.6 8.5 0 21.2 5.6 3.2 0
128 101 92.6 172 131 134 82.5 93.2
28.2 19.1 33.4 32.2 18.5 23.8 40.9 28.1
61.4 70.3 58.1 67.8 60.3 70.6 55.9 71.9

97 100 100 92 100
100 100
94 96 95 83 99 100
90 89 91 100 79 94 97 100
84 84 88 99 73 91 94 97
79 80 82 99 68 87 86 91
74 78 75 97 66 84 75 86
68 76 69 94 64 80 67 82
64 73 63 83 62 75 61 77
61 70 58 68 60 71 56 72

3.9 3.6 3.1 3.8 3.7 4 3.4 4.1

8.4 8.4 8.4 8.4 8.5 7.9 8.4 8.4

0.6 0.5 0.5 0.8 0.7 0.7 0.6 0.5

290 240 J 1000 280 160 200 270 2300
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PARAMETER

TCLP Inorganics (µg/l)
ARSENIC                       
BARIUM                        
CADMIUM                       
CHROMIUM                      
LEAD                          
MERCURY                       
SELENIUM                      
SILVER                        

TRP1-SD-004 TRP1-SD-005 TRP1-SD-005 TRP1-SD-005 TRP1-SD-005 TRP1-SD-006 TRP1-SD-006 TRP1-SD-006 TRP1-SD-007 TRP1-SD-007 TRP1-SD-007
20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081107 20081106 20081106 20081106

0 0 2 4 0 0 2 0 0 2 4
1 2 4 6 1 2 3 1 2 4 6

FT FT FT FT FT FT FT FT FT FT FT

18.2 19.3 8.2 J 14.5 25 31.2 25.4 5.3 U
110 144 209 105 131 66.6 87.5 431
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
1.6 J 1.1 U 1.7 J 5.6 1.1 J 1.6 1.4 8.8
5.7 2.2 U 2.2 U 2.2 UJ 3.6 J 2.2 U 2.2 U 2.2 U

0.016 U 0.016 U 0.016 U 0.016 U 0.038 U 0.016 U 0.035 0.016 U
22 U 21.5 U 25.3 U 28.5 U 29.7 U 17.3 U 25.6 U 23.1 U

0.59 U 0.59 U 1.6 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
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PARAMETER

PAHs (µg/kg)
1-METHYLNAPHTHALENE           
2-METHYLNAPHTHALENE           
ACENAPHTHENE                  
ACENAPHTHYLENE                
ANTHRACENE                    
BENZO(A)ANTHRACENE            
BENZO(A)PYRENE                
BENZO(B)FLUORANTHENE          
BENZO(G,H,I)PERYLENE          
BENZO(K)FLUORANTHENE          
CHRYSENE                      
DIBENZO(A,H)ANTHRACENE        
FLUORANTHENE                  
FLUORENE                      
HEXACHLOROBENZENE             
HIGH MOLECULAR WEIGHT PAHS    
INDENO(1,2,3-CD)PYRENE        
LOW MOLECULAR WEIGHT PAHS     
NAPHTHALENE                   
PHENANTHRENE                  
PYRENE                        
Pesticides/PCBs (µg/kg)
4,4'-DDD                      
4,4'-DDE                      
4,4'-DDT                      
TOTAL DDT                     
ALDRIN                        
ALPHA-CHLORDANE               
AROCLOR-1016                  
AROCLOR-1221                  
AROCLOR-1232                  
AROCLOR-1242                  
AROCLOR-1248                  
AROCLOR-1254                  
AROCLOR-1260                  
TOTAL AROCLOR                 
CIS-NONACHLOR                 
DIELDRIN                      
ENDOSULFAN I                  
ENDOSULFAN II                 
ENDRIN                        
GAMMA-BHC (LINDANE)           
GAMMA-CHLORDANE               
HEPTACHLOR                    
HEPTACHLOR EPOXIDE            
METHOXYCHLOR                  
OXYCHLORDANE                  
PCB-8                         
PCB-18                        
PCB-28                        
PCB-44                        
PCB-49                        
PCB-52                        
PCB-66                        

22 220 31 11 U 12 19 7.5 U 7.7 40 6.9 U
60 78 35 31 21 32 16 19 49 21
490 4900 250 150 600 290 32 82 220 31
760 490 260 440 150 180 150 140 120 180
3100 2700 620 1200 660 750 480 840 770 410
12000 5100 2000 3300 2100 1700 1600 1600 2100 950
5300 2700 1700 2400 1100 1200 1100 1200 1600 930
7800 3900 2300 3400 1600 1700 1700 1600 2200 1400
1900 1100 690 1100 380 630 480 540 800 500
4100 2100 560 1700 600 810 880 860 1100 490
13000 6100 2400 4100 2100 2000 1800 1700 2400 1300
710 J 450 J 280 370 150 180 160 190 240 180

52000 21000 4500 7800 6400 4900 1800 5300 7000 1800
800 2300 200 240 280 340 77 170 320 71
9.2 U 8.7 U 7.6 U 11 U 9.4 U 8 U 7.5 U 5.4 U 6 U 6.9 U

119010 51350 15580 24070 16050 13880 9660 14690 19240 8360
2000 1100 680 1000 390 560 480 530 730 480
7661 15188 2559 3295 2385 3833 1296 4070 3909 1399
51 120 94 34 24 41 21 19 130 16

2400 4600 1100 1200 650 2200 520 2800 2300 670
36000 16000 4700 6100 4200 3900 3200 4700 5900 3200

6.5 UJ 1.8 U 7.7 J 2.1 U 3.4 UJ 3 U 8.2 UJ 2 U 6.2 U 8.5 UJ
19 3 J 6.6 U 2.1 U 3.4 U 3 U 8.4 J 5 R 35 R 8.5 U
59 J 12 J 21 J 2.1 UJ 3.4 UJ 3 UJ 27 J 9.3 J 33 J 12 R

81.25 15.9 32 3.15 U 5.1 U 4.5 U 39.5 10.3 36.1 8.5
3.4 U 1 3.4 U 1.1 U 1.8 U 1.6 4.2 U 1 U 3.2 U 4.4 U
3.4 U 0.91 U 3.4 U 1.1 U 1.8 U 1.6 U 4.2 U 1 U 3.2 U 4.4 U

71 U 86 U 76 U 94 U 94 U 80 U 72 U 54 U 61 U
71 U 86 U 76 U 94 U 94 U 80 U 72 U 54 U 61 U
71 U 86 U 76 U 94 U 94 U 80 U 72 U 54 U 61 U
71 U 86 U 76 U 94 U 94 U 80 U 72 U 54 U 61 U
71 U 86 U 76 U 94 U 94 U 80 U 72 U 54 U 61 U
420 260 890 210 94 U 91 190 300 390 R
71 U 86 U 76 U 94 U 94 U 80 U 72 U 54 U 61 U
420 260 890 210 0 U 91 190 300 0 U

6.3 J 7.5 J 8.9 J 2.2 J 1.8 U 1.6 UJ 14 R 6.8 R 3.2 U 11 J
13 J 1.8 U 6.6 U 2.1 U 3.4 U 3 U 8.8 J 2 U 17 R 8.5 U
3.4 U 0.91 U 3.4 U 1.1 U 1.8 U 1.6 U 4.2 U 1 U 3.2 U 4.4 U
6.5 U 1.8 U 6.6 U 2.1 U 3.4 U 3 U 8.2 U 2 U 6.2 U 8.5 U
6.5 U 1.8 U 6.6 U 2.1 U 3.4 U 3 U 8.2 U 2 U 6.2 U 8.5 U
3.4 U 0.91 U 3.4 U 1.1 U 3.2 1.7 J 4.2 U 1 U 3.2 U 4.4 U
6.6 R 3.4 3.4 U 1.8 J 6.4 J 1.6 U 5.8 R 3.6 R 11 R 4.4 U
3.4 U 0.91 U 3.4 U 1.1 U 1.8 U 1.6 U 4.2 U 1 U 3.2 U 4.4 U
17 J 5.3 J 9.7 J 1.1 U 1.8 U 1.8 4.2 U 3.7 J 13 4.4 U
34 UJ 9.1 U 34 UJ 11 U 18 UJ 16 UJ 42 UJ 10 U 32 U 44 UJ
3.4 U 4.6 R 11 J 1.1 U 1.8 U 1.6 U 11 R 1 U 5.6 R 4.4 U
2.7 R 14 R 8.6 J 3 U 4.9 J 4.6 J 2.5 U 4.5 J 6.7 J 2.8 R
15 J 23 R 8.2 7.2 13 J 6.4 9.3 5.2 12 3.5
3.3 R 17 J 18 3.6 R 18 17 18 8.3 18 3.1 R
6.1 J 34 13 7.7 J 18 9.2 J 14 8.1 20 13 J
2.5 U 2.7 U 9.4 J 8.4 6.6 R 5.6 J 7.4 J 5.3 J 11 J 7.7 J
7.1 J 79 30 J 5.8 R 15 J 23 J 27 19 46 5.2 R
2.5 U 2.7 U 2.5 U 13 7.2 J 2.2 U 2.5 U 1.5 U 2.9 R 13

TRP1-SD-007 TRP1-SD-008 TRP1-SD-008 TRP1-SD-008 TRP1-SD-008 TRP1-SD-009 TRP1-SD-009 TRP1-SD-009 TRP1-SD-009 TRP1-SD-010 TRP1-SD-010 TRP1-SD-010 TRP1-SD-010
20081106 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105

0 0 2 4 0 0 2 4 0 0 2 4 0
1 2 4 6 1 2 4 6 1 2 4 6 1

FT FT FT FT FT FT FT FT FTFT FT FT FT
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PARAMETER

Pesticides/PCBs (µg/kg) Continued
PCB-87                        
PCB-101                       
PCB-105                       
PCB-118                       
PCB-128                       
PCB-138                       
PCB-153                       
PCB-170                       
PCB-180                       
PCB-183                       
PCB-184                       
PCB-187                       
PCB-195                       
PCB-206                       
PCB-209                       
TOTAL PCB CONGENERS           
TOXAPHENE                     
TRANS-NONACHLOR               
Inorganics (mg/kg)
ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SELENIUM
ZINC
Miscellaneous Parameters (lb/ft3)
BULK DENSITY                  
DRY BULK DENSITY              
Miscellaneous Parameters (%)
PERCENT GRAVEL                
PERCENT MOISTURE              
PERCENT SAND                  
PERCENT SILT/CLAY             
SIEVE 1"                      
SIEVE 1/2"                    
SIEVE 1/4"                    
SIEVE 3/8"                    
SIEVE NO. 004                 
SIEVE NO. 010                 
SIEVE NO. 020                 
SIEVE NO. 040                 
SIEVE NO. 060                 
SIEVE NO. 100                 
SIEVE NO. 200                 
TOTAL ORGANIC CARBON          
Miscellaneous Parameters (s.u.)
PH                      
Miscellaneous Parameters (ppt)
SALINITY                  
Petroleum Hydrocarbons (mg/kg)
EXTRACTABLE PETROLEUM HYDROCARBONS

TRP1-SD-007 TRP1-SD-008 TRP1-SD-008 TRP1-SD-008 TRP1-SD-008 TRP1-SD-009 TRP1-SD-009 TRP1-SD-009 TRP1-SD-009 TRP1-SD-010 TRP1-SD-010 TRP1-SD-010 TRP1-SD-010
20081106 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105

0 0 2 4 0 0 2 4 0 0 2 4 0
1 2 4 6 1 2 4 6 1 2 4 6 1

FT FT FT FT FT FT FT FT FTFT FT FT FT

4.4 J 52 25 J 3.2 J 3.1 J 23 16 17 61 J 5.2 J
8.1 100 J 43 J 9.1 J 10 J 41 38 31 82 9.2 J
4.5 J 39 J 12 J 3 U 3.3 J 18 J 11 J 9.5 J 21 J 2.8
18 J 140 J 57 J 19 J 17 J 76 J 48 J 47 J 93 J 15 J
2.5 U 13 J 3.8 J 3 U 2.5 U 8.3 J 3.7 J 2.9 J 6.8 J 2.5 U
10 79 J 28 J 8.2 8.8 J 47 J 26 J 20 J 47 J 12
7.5 J 63 J 28 7.7 8.6 38 25 19 40 J 5.5
4.8 10 J 4.1 J 3 U 2.7 R 7.4 J 3.9 J 5.1 J 13 J 2.5 U
4.4 J 14 J 8.6 3.6 J 3.8 J 9.1 J 7 J 5.5 J 12 J 2.5 J
2.5 U 2.7 U 2.5 U 3 U 2.5 U 2.2 U 2.5 U 1.5 U 1.9 U 2.5 U
2.5 U 2.7 U 2.5 U 3 U 2.5 U 2.2 U 2.5 U 1.5 U 1.9 U 2.5 U
2.5 UJ 3.4 R 2.7 R 3 UJ 2.5 UJ 2.2 UJ 2.5 UJ 1.8 R 3.6 R 2.5 UJ
2.5 U 2.7 U 2.5 U 3 U 2.5 U 2.2 U 2.5 U 1.5 U 1.9 U 2.5 U
2.5 U 2.7 U 3.5 J 4.7 J 3.2 J 2.7 J 3.8 J 2.2 6.3 2.5 U
45 J 2.7 U 2.5 U 3 U 2.5 U 2.2 U 2.5 U 1.5 U 2.4 R 2.5 U

273.5 1186.8 539.1 181.4 271.6 624.2 481.9 379.1 849.5 168
340 U 91 U 340 U 110 U 180 U 160 U 420 U 100 U 320 U 440 U
24 8.8 J 22 J 7.8 6.4 1.6 U 8.6 2.6 R 25 17 J

15.6 J 13.4 J 12.9 J 15.4 J 15.8 J 12.3 J 10.3 J 12 J 14.5 J 12.4 J
0.54 J 0.83 J 0.89 J 0.45 J 0.7 J 1.2 J 1 J 1.5 J 1.9 J 0.47 J
76.3 J 130 J 93.7 J 66.9 J 82.9 J 95.5 J 84.3 J 101 J 88.9 J 56.8 J
791 J 1010 J 576 J 226 J 181 J 255 J 190 J 670 J 625 J 201 J
192 J 690 J 416 J 148 J 139 J 228 J 228 J 665 J 327 J 163 J
0.37 J 0.64 J 0.89 J 0.57 J 0.52 J 0.72 J 0.6 J 1.6 J 4.3 J 0.47 J
40.3 278 127 28.4 38.8 57.1 41.5 146 67.9 30.9
7.6 8.6 7.9 6.9 6.3 6.1 4.7 5.6 6 4.3
410 J 2470 J 1200 J 257 J 249 J 433 J 387 J 1860 J 975 J 356 J

89.2 85.4 87.3 81.4 81.7 86.7 101 113 95.2
42.2 33.5 37.1 29.2 29.4 36.6 59.8 74.1 49.3

0.4 1 6.9 0.8 1.1 3.9 46.5 29.7 6
111 155 135 179 178 137 69.5 52.9 93.2
38.3 28.4 26.6 6.2 5.1 16 29.3 39.2 40.7
61.3 70.6 66.5 93 93.8 80.1 24.2 31.1 53.3

100
100 93 100 96 81 85 100

93 100 100 100
100 100 93 100 99 96 71 75 100
100 99 93 99 99 96 53 70 94
98 97 92 98 98 95 48 62 92
95 94 91 97 98 94 42 56 87
87 88 86 96 97 93 37 45 78
77 82 80 96 97 90 33 40 70
68 76 73 95 96 85 29 36 61
61 71 67 93 94 80 24 31 53

4.4 3.2 3.6 4.5 3.5 3.7 3.5 2.5 3.3 4.3

8 8.4 8.2 8.1 7.7 8.2 7.7 8 8.3

0.5 0.9 0.8 0.8 0.8 0.6 0.5 0.5 U 0.5

760 520 460 280 220 480 250 400 1100 160
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PARAMETER

TCLP Inorganics (µg/l)
ARSENIC                       
BARIUM                        
CADMIUM                       
CHROMIUM                      
LEAD                          
MERCURY                       
SELENIUM                      
SILVER                        

TRP1-SD-007 TRP1-SD-008 TRP1-SD-008 TRP1-SD-008 TRP1-SD-008 TRP1-SD-009 TRP1-SD-009 TRP1-SD-009 TRP1-SD-009 TRP1-SD-010 TRP1-SD-010 TRP1-SD-010 TRP1-SD-010
20081106 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105 20081105

0 0 2 4 0 0 2 4 0 0 2 4 0
1 2 4 6 1 2 4 6 1 2 4 6 1

FT FT FT FT FT FT FT FT FTFT FT FT FT

5.3 U 5.3 U 6 J 5.3 U 8.1 J 20.4 15.2 9.3 J 5.3 U
160 137 134 103 138 184 84.9 232 541
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

8 6.3 12.8 6.2 9.7 11.6 7.5 9.1 14.7
2.2 U 2.2 U 2.2 U 2.2 U 2.3 J 2.2 U 6.7 3.1 J 2.2 U

0.016 U 0.016 U 0.016 U 0.016 U 0.18 0.016 U 0.016 U 0.016 U 0.016 U
16.3 U 14.4 U 32.4 U 16.2 U 27.7 U 29.9 U 31.7 U 28 U 25.7 U
0.59 U 0.59 U 0.59 U 3.6 U 0.59 U 0.59 U 0.59 U 0.59 U 3.8 U

J   Estimated value
R   Rejected
U   Nondetect at indicated analytical detection limit
UJ  Estimated nondetect at the estimated analytical detection limit
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Parameter Frequency of 
Detection

Sample with 
Maximum Detection

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Detected 

Concentrations

Overall 
Average

PAHs (µg/kg)
1-METHYLNAPHTHALENE 23/28 7.7 220 TRP1-SD-008A-0204 6.9 11 62.38 51.94
2-METHYLNAPHTHALENE 28/28 15 270 TRP1-SD-005A-0406 --- --- 53.32 53.32
ACENAPHTHENE 28/28 20 4900 TRP1-SD-008A-0204 --- --- 508.46 508.46
ACENAPHTHYLENE 28/28 120 760 TRP1-SD-007B-0001 --- --- 266.79 266.79
ANTHRACENE 28/28 150 3100 TRP1-SD-007B-0001 --- --- 1032.86 1032.86
BENZO(A)ANTHRACENE 28/28 350 12000 TRP1-SD-007B-0001 --- --- 2707.86 2707.86
BENZO(A)PYRENE 28/28 390 5300 TRP1-SD-007B-0001 --- --- 1700.36 1700.36
BENZO(B)FLUORANTHENE 28/28 520 7800 TRP1-SD-007B-0001 --- --- 2504.29 2504.29
BENZO(G,H,I)PERYLENE 28/28 230 1900 TRP1-SD-007B-0001 --- --- 717.50 717.50
BENZO(K)FLUORANTHENE 28/28 290 4100 TRP1-SD-007B-0001 --- --- 1206.79 1206.79
CHRYSENE 28/28 430 13000 TRP1-SD-007B-0001 --- --- 3086.43 3086.43
DIBENZO(A,H)ANTHRACENE 28/28 68 710 J TRP1-SD-007B-0001 --- --- 240.39 240.39
FLUORANTHENE 28/28 600 52000 TRP1-SD-007B-0001 --- --- 8217.86 8217.86
FLUORENE 28/28 45 2300 TRP1-SD-008A-0204 --- --- 417.54 417.54
INDENO(1,2,3-CD)PYRENE 28/28 200 2000 TRP1-SD-007B-0001 --- --- 698.93 698.93
NAPHTHALENE 28/28 16 2700 TRP1-SD-005A-0406 --- --- 170.96 170.96
PHENANTHRENE 28/28 210 6800 TRP1-SD-007A-0406 --- --- 1674.29 1674.29
PYRENE 28/28 1400 36000 TRP1-SD-007B-0001 --- --- 6871.43 6871.43
HIGH MOLECULAR WEIGHT PAHS 28/28 3238 119010 TRP1-SD-007B-0001 --- --- 22824.32 22824.32
LOW MOLECULAR WEIGHT PAHS 28/28 600 15188 TRP1-SD-008A-0204 --- --- 4124.21 4124.21
Pesticides/PCBs (µg/kg)
4,4'-DDD 5/28 3.6 J 65 J TRP1-SD-004A-0406 1.6 15 19.62 6.00
4,4'-DDE 13/26 1.2 J 39 TRP1-SD-001A-0204 1.6 14 11.87 7.54
4,4'-DDT 14/22 7 J 72 J TRP1-SD-001A-0204 1.6 7.4 27.02 17.93
TOTAL DDT 22/28 2.9 118.5 TRP1-SD-001A-0204 2.4 11.1 32.81 26.44
ALDRIN 5/28 0.49 J 5.9 TRP1-SD-007A-0406 0.72 7.6 1.98 1.76
ALPHA-CHLORDANE 1/28 1.1 J 1.1 J TRP1-SD-002A-0204 0.54 7.6 1.10 1.55
AROCLOR-1254 19/27 57 J 890 TRP1-SD-008A-0406 59 94 280.89 209.13
AROCLOR-1260 2/28 160 J 360 TRP1-SD-002A-0406 52 94 260.00 52.52
TOTAL AROCLOR 19/28 57 1130 TRP1-SD-002A-0406 0 0 308.26 209.18
CIS-NONACHLOR 9/16 2.2 J 55 J TRP1-SD-001A-0204 0.84 6.1 14.53 8.81
DIELDRIN 5/27 1.9 J 20 J TRP1-SD-007A-0406 1.6 15 10.16 4.43
ENDOSULFAN I 1/28 9.2 J 9.2 J TRP1-SD-001A-0204 0.54 7.2 9.20 1.71
GAMMA-BHC (LINDANE) 6/26 0.61 J 3.2 TRP1-SD-009A-0204 0.91 7.6 1.87 1.84
GAMMA-CHLORDANE 7/23 1.8 J 6.4 J TRP1-SD-009A-0204 0.54 7.6 3.50 2.35
HEPTACHLOR 1/28 7.9 7.9 TRP1-SD-007A-0406 0.54 7.6 7.90 1.76
HEPTACHLOR EPOXIDE 11/27 0.69 J 27 J TRP1-SD-001A-0204 0.84 7 9.58 4.84
METHOXYCHLOR 2/27 7 J 9.5 J TRP1-SD-005B-0001 7.2 76 8.25 15.95
OXYCHLORDANE 11/22 11 J 41 J TRP1-SD-005A-0406 0.72 7.6 22.45 11.89
PCB-8 16/23 2.3 9.5 J TRP1-SD-005A-0204 1.5 3 5.23 3.98
PCB-18 21/26 3 31 TRP1-SD-006B-0001 1.5 2.6 8.97 7.43
PCB-28 19/24 1.7 J 25 J TRP1-SD-002A-0406 1.7 2.6 14.69 11.85
PCB-44 22/27 1.7 34 TRP1-SD-008A-0204 1.7 2.6 11.69 9.71
PCB-49 10/19 3.2 J 21 J TRP1-SD-004B-0001 1.5 2.7 8.62 5.05
PCB-52 21/25 3.6 79 TRP1-SD-008A-0204 2 2.6 21.77 18.47
PCB-66 6/24 7.2 J 26 J TRP1-SD-002A-0406 1.5 2.7 13.73 4.23
PCB-87 27/28 3.1 J 61 J TRP1-SD-010A-0406 2.1 2.1 15.94 15.41
PCB-101 22/24 5.6 100 J TRP1-SD-008A-0204 2 2.6 27.62 25.42
PCB-105 21/28 2.1 J 39 J TRP1-SD-008A-0204 2 3 9.58 7.49
PCB-118 28/28 3.8 J 140 J TRP1-SD-008A-0204 --- --- 27.71 27.71
PCB-128 8/26 2.6 J 13 J TRP1-SD-008A-0204 1.5 3 5.81 2.57
PCB-138 26/28 3.8 79 J TRP1-SD-008A-0204 2 2.6 19.07 17.79
PCB-153 26/28 3.3 J 63 J TRP1-SD-008A-0204 2 2.6 17.24 16.09
PCB-170 13/22 2.4 J 13 J TRP1-SD-010A-0406 2 3 6.76 4.49
PCB-180 24/27 2.3 J 21 J TRP1-SD-002A-0406 2 2.6 6.96 6.32
PCB-183 6/28 2.1 J 4.8 J TRP1-SD-002A-0406 1.5 3 3.07 1.54
PCB-184 2/28 2.2 2.5 J TRP1-SD-001A-0204 1.5 3 2.35 1.19
PCB-187 7/23 1.9 J 5.8 J TRP1-SD-002A-0406 1.5 3 3.43 1.83
PCB-195 2/28 1.9 J 2.4 TRP1-SD-002A-0406 1.5 3 2.15 1.18
PCB-206 20/27 1.8 J 15 TRP1-SD-001A-0406 2 2.7 5.31 4.24
PCB-209 8/26 3.1 J 45 J TRP1-SD-007B-0001 1.5 3 13.99 5.10
TOTAL PCB CONGENERS 28/28 43.8 1186.8 TRP1-SD-008A-0204 --- --- 328.40 328.40
TRANS-NONACHLOR 23/27 5 J 25 TRP1-SD-010A-0406 1.6 7.6 13.31 11.67
Inorganics (mg/kg)
ARSENIC 28/28 5.1 J 23.3 J TRP1-SD-007A-0406 --- --- 12.58 12.58
CADMIUM 28/28 0.38 J 3.3 J TRP1-SD-002A-0406 --- --- 1.11 1.11
CHROMIUM 28/28 40.1 J 167 J TRP1-SD-007A-0204 --- --- 87.36 87.36
COPPER 28/28 62.1 J 8620 J TRP1-SD-007A-0406 --- --- 644.51 644.51
LEAD 28/28 62.1 J 1170 J TRP1-SD-007A-0204 --- --- 281.05 281.05
MERCURY 28/28 0.25 J 12.7 J TRP1-SD-005A-0406 --- --- 1.31 1.31
NICKEL 28/28 12.7 J 482 TRP1-SD-007A-0204 --- --- 73.78 73.78
SELENIUM 23/28 1.5 14.6 TRP1-SD-007A-0204 4.5 5.9 5.86 5.28
ZINC 28/28 108 J 4660 J TRP1-SD-007A-0204 --- --- 772.39 772.39
Miscellaneous Parameters (lb/ft3)
BULK DENSITY 28/28 76.5 113 TRP1-SD-010A-0204 --- --- 86.73 86.73
DRY BULK DENSITY 28/28 28.2 74.1 TRP1-SD-010A-0204 --- --- 41.57 41.57

Minimum 
Concentration

Maximum 
Concentration

J  Estimated



TABLE 1-101

FREQUENCY OF DETECTION INFORMATION FOR OUTER PIER 1 2008 INVESTIGATION DATA
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

Parameter Frequency of 
Detection

Sample with 
Maximum Detection

Minimum 
Nondetect

Maximum 
Nondetect

Average of 
Detected 

Concentrations

Overall 
Average

Minimum 
Concentration

Maximum 
Concentration

Miscellaneous Parameters (%)
GRAVEL 28/28 0 46.5 TRP1-SD-010A-0002 --- --- 7.32 7.32
SAND 28/28 5.1 53.8 TRP1-SD-003A-0204 --- --- 27.16 27.16
SILT/CLAY 28/28 24.2 93.8 TRP1-SD-009A-0204 --- --- 65.53 65.53

2/2 100 100 TRP1-SD-001A-0406 --- --- --- ---
2/2 100 100 TRP1-SD-008A-0406 --- --- --- ---

18/18 81 100 TRP1-SD-003A-0204 --- --- --- ---
TRP1-SD-009A-0204
TRP1-SD-007A-0002
TRP1-SD-010A-0406
TRP1-SD-004A-0204
TRP1-SD-001A-0002
TRP1-SD-008A-0204
TRP1-SD-002A-0204
TRP1-SD-005A-0406
TRP1-SD-005A-0204

8/8 90 100 TRP1-SD-010A-0002 --- --- --- ---
TRP1-SD-006A-0203
TRP1-SD-005A-0002
TRP1-SD-010A-0204
TRP1-SD-004A-0002
TRP1-SD-009A-0406

24/24 71 100 TRP1-SD-010A-0406 --- --- --- ---
TRP1-SD-008A-0204
TRP1-SD-009A-0002
TRP1-SD-003A-0002
TRP1-SD-001A-0204
TRP1-SD-007A-0204
TRP1-SD-008A-0002
TRP1-SD-002A-0002

28/28 53 100 TRP1-SD-006A-0002 --- --- --- ---
TRP1-SD-002A-0406
TRP1-SD-004A-0406
TRP1-SD-007A-0406
TRP1-SD-008A-0002

SIEVE NO. 010 28/28 48 100 TRP1-SD-004A-0406 --- --- --- ---
SIEVE NO. 020 28/28 42 99 TRP1-SD-006A-0002 --- --- --- ---

28/28 37 97 TRP1-SD-006A-0002 --- --- --- ---
TRP1-SD-009A-0204

SIEVE NO. 060 28/28 33 97 TRP1-SD-009A-0204 --- --- --- ---
SIEVE NO. 100 28/28 29 96 TRP1-SD-009A-0204 --- --- --- ---
SIEVE NO. 200 28/28 24 94 TRP1-SD-009A-0204 --- --- --- ---
MOISTURE 28/28 52.9 179 TRP1-SD-009A-0002 --- --- 116.33 116.33
TOTAL ORGANIC CARBON 28/28 2.3 4.5 TRP1-SD-008B-0001 --- --- 3.49 3.49
Miscellaneous Parameters (s.u.)
PH 28/28 7.7 9 TRP1-SD-001A-0002 --- --- 8.27 8.27
Miscellaneous Parameters (ppt)
SALINITY 24/28 0.5 0.9 TRP1-SD-008A-0204 0.5 0.5 0.63 0.57
Petroleum Hydrocarbons (mg/kg)
EXTRACTABLE TPH 28/28 160 7300 TRP1-SD-004A-0406 --- --- 1100.36 1100.36
TCLP Inorganics (µg/L)
ARSENIC 23/28 6 J 31.2 TRP1-SD-007A-0002 5.3 5.3 15.23 12.99
BARIUM 28/28 64.9 541 TRP1-SD-010A-0406 --- --- 189.35 189.35
CADMIUM 2/28 2.7 3.1 TRP1-SD-001A-0406 0.14 1.3 2.90 0.29
CHROMIUM 27/28 1.1 J 20.5 TRP1-SD-001A-0002 1.1 1.1 7.69 7.43
LEAD 15/28 2.3 J 484 J TRP1-SD-003A-0204 2.2 2.2 88.03 47.67
MERCURY 2/28 0.035 0.18 TRP1-SD-009A-0204 0.016 0.044 0.11 0.02

SIEVE NO. 004

SIEVE NO. 040

SIEVE 1"

SIEVE 1/2"

SIEVE 1/4"

SIEVE 3/8"

J  Estimated
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2.0  REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS 

This section identifies the media of CERCLA concern, develops RAOs for these CERCLA contaminated 

media, identifies CERCLA COCs, and derives PRGs for these COCs.  This section also identifies TPH-

contaminated media of State concerns and derives TPH cleanup criteria.  The regulatory requirements 

and guidance that may potentially govern remedial activities are also presented in this section.  In 

addition, this section presents GRAs that may be suitable to achieve the PRGs and TPH cleanup criteria.  

Finally, this section presents estimates of the volumes of contaminated media. 

 

2.1 MEDIA OF CONCERN 

The nature and extent of soil contamination in Zones 1 through 7 at the Lower Subase has been defined 

and is summarized in Sections 1.2.2 through 1.2.8.  Concentrations of contaminants detected in surface 

(less than 2 feet bgs) and subsurface (greater than 2 feet bgs) soil in various zones exceeded regulatory 

screening levels for direct contact exposure and/or migration concerns.  The HHRA showed that 

exposure to certain CERCLA contaminants and TPH in soil presents unacceptable risks to current and/or 

potential future human receptors.  Because of the exceedances of regulatory screening levels and 

potential unacceptable human health risks, surface and subsurface soil were retained as media of 

CERCLA and State concern for all zones.   

 

The nature and extent of groundwater contamination in Zones 1 through 7 at the Lower Subase has been 

defined and is summarized in Sections 1.2.2 through 1.2.8.  Concentrations of CERCLA contaminants 

detected in groundwater in Zones 1, 4, and 7 were shown to present potential migration to surface water 

concerns.  In addition, concentrations of TPH detected in Zones 1 and 4 exceeded Connecticut criteria.  

Therefore, groundwater was retained as a medium of CERCLA and State concern for Zones 1 and 4 and 

as medium of CERCLA concern for Zone 7.  

 

The nature and extent of sediment contamination in the Thames River adjacent to Zones 1 through 7 and 

Pier 1 at the Lower Subase has been defined and is summarized in Section 1.2.9.  The RI results indicate 

that Navy sources impacted sediments along the Lower Subase, particularly at Zones 4 and 7 and Pier 1.  

The results of the BERA indicate that contaminants in sediment in Zone 4 pose potentially unacceptable 

risks to benthic organisms and piscivorous birds.  Therefore, sediment in Zone 4 was retained as a 

medium of CERCLA concern, and a footprint of potential risk was recommended for further evaluation in 

the FS.  No footprints of potential risk were recommended for further evaluation in the FS for Zone 7.  

Most of the contaminated sediment for Inner and Outer Pier 1 has been or will be removed as part of a 

multi-phase non-time- critical removal action.  The exception is a small Outer Pier 1 area approximately 
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13,500 square feet in size located near the southern end of former Pier 1 in the vicinity of sampling point 

TRP1-SD-005 and that will be evaluated as part of this FS. 

 

Surface water in the Thames River adjacent to the Lower Subase was not identified as causing 

unacceptable risks to human or ecological receptors in the RI and BERA, respectively.  Based on this 

information, surface water was not identified as a medium of concern. 

 

LNAPL was identified in Zone 1 during various investigations.  Approximately 0.5 foot of LNAPL was 

present in one well inventoried in October 2007.  Because of the amount of LNAPL present and the 

remedial strategies used to address it, the Zone 1 LNAPL will be considered a separate medium of 

concern.  This LNAPL consists primarily of TPH, which is not classified as a CERCLA waste, and, 

although historical data indicate the presence of CERCLA contaminants within the LNAPL, concentrations 

of these contaminants are not high enough to result in unacceptable CERCLA risks and for these 

contaminants to be identified as CERCLA COCs.  Therefore, for the purpose of this FS, the Zone 1 

LNAPL is considered as a non-CERCLA medium to be addressed under the Connecticut petroleum 

program.   

 

2.2 REMEDIAL ACTION OBJECTIVES AND REMEDIAL GOALS 

Development of RAOs is an important step in the FS process.  The RAOs are medium-specific goals that 

define the objectives of conducting remedial actions to protect human health and the environment.  RAOs 

are only defined for media of CERCLA concern (soil, groundwater, and sediment).  No CERCLA RAOs 

are defined for the TPH-contaminated medium of State concern (LNAPL).  Instead, remedial goals were 

established for this medium in accordance with State standards.  

 

2.2.1 Statement of Remedial Action Objectives 

RAOs for the media of CERCLA concern at the Lower Subase are defined below.  In addition to these 

RAOs, remedial actions must also have minimal impact on the Navy’s ability to perform its mission at 

NSB-NLON. 

 

2.2.1.1 Soil 

The following RAOs were developed for surface/subsurface soil in Zones 1 through 7 of the Lower 

Subase considering the current industrial/commercial (I/C) land use: 

 

Soil RAO No.1: Prevent exposure of current and future full-time employees and construction workers to 

surface/subsurface soil containing concentrations of COCs greater than I/C PRGs. 
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Soil RAO No. 2: Prevent migration of surface/subsurface soil COCs to groundwater that would result in 

concentrations greater than PRGs. 

 

Soil RAO No. 3: Prevent migration of surface/subsurface soil COCs as a result of erosion and 

sedimentation. 

 

In addition, the following RAO was developed for surface/subsurface soil in Zones 1 through 7 of the 

Lower Subase considering a hypothetical future residential land use: 

 

Soil RAO No. 4: Prevent exposure of hypothetical future residents to surface/subsurface soil containing 

concentrations of COCs greater than Residential PRGs. 

 

2.2.1.2 Groundwater 

The following RAOs were developed for groundwater in Zones 1, 4, and 7 of the Lower Subase 

considering the current I/C land use and GB groundwater classification: 

 

Groundwater RAO No. 1: Prevent exposure of hypothetical future residents and current and future 

construction workers to groundwater containing concentrations of COCs greater than PRGs. 

 
Groundwater RAO No. 2: Minimize migration of groundwater COCs that could cause adverse effects to 

downgradient receptors and to meet groundwater PRGs outside of the zone of compliance. 

 

2.2.1.3 Sediment 

The following RAOs were developed for Thames River sediment adjacent to Zone 4 and Outer Pier 1 of 

the Lower Subase considering the current I/C land use along the NSB-NLON waterfront and surrounding 

areas: 

 

Sediment RAO No. 1:  Reduce risks to benthic aquatic organisms from exposure to 

bioavailable/bioaccessible COCs in Thames River sediment at Zone 4 and Outer Pier 1 to acceptable 

levels. 

 

Sediment RAO No. 2:  Reduce risks to piscivorous birds from food-chain exposure to 

bioavailable/bioaccessible COCs in Thames River sediment at Zone 4 and Outer Pier 1 to acceptable 

levels. 
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Sediment RAO No. 3:  Mitigate the potential for bioavailable/bioaccessible COCs in Thames River 

sediment at Zone 4 and Outer Pier 1 to migrate to less impacted areas of the Thames River and cause 

adverse effects to receptors. 

 
2.2.2 Statement of LNAPL Remedial Goals 

The following State-compliant remedial goals were developed for the LNAPL identified in Zone 1 of the 

Lower Subase considering the current I/C land use and GB groundwater classification: 

 
LNAPL Remedial Goal No. 1:  Prevent hypothetical future residents and current and future full-time 

employees and construction workers from exposure to LNAPL. 

 
LNAPL Remedial Goal No. 2:  Remove LNAPL to the maximum extent practicable. 

 

LNAPL Remedial Goal No. 3:  Prevent migration of LNAPL outside the compliance boundary. 

 

2.2.3 Applicable or Relevant and Appropriate Requirements and To Be Considered Criteria 

ARARs consist of the following: 

 

• Any promulgated standard, requirement, criterion, or limitation under federal environmental law. 

• Any promulgated standard, requirement, criterion, or limitation under a state environmental or facility-

siting law that is more stringent than the associated federal standard, requirement, criterion, or 

limitation. 

 

TBCs are non-promulgated, non-enforceable guidelines or criteria that may be useful for developing a 

remedial action or are necessary for determining what is protective of human health and/or the 

environment.  Examples of TBCs include EPA Drinking Water Health Advisories, Reference Doses 

(RfDs), and Cancer Slope Factors (CSFs). 

 

One of the primary concerns during the development of remedial action alternatives for hazardous waste 

sites under CERCLA is the degree of human health and environmental protection offered by a given 

remedy.  Section 121 of CERCLA requires that primary consideration be given to remedial alternatives 

that attain or exceed ARARs.  The purpose of this requirement is to make CERCLA response actions 

consistent with other pertinent federal and state environmental requirements. 
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2.2.3.1 Definitions 

The definitions of ARARs and TBCs are as follows: 

 

• Applicable requirements are those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state law 

that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or 

other circumstance at a CERCLA site. 

 

• Relevant and appropriate requirements are cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under federal 

or state law, that although not "applicable" to a hazardous substance, pollutant, contaminant, or 

remedial action, location, or other circumstance at a CERCLA site, address problems or situations 

sufficiently similar to those encountered at the CERCLA site that their use is well suited to the 

particular site. 

 

• TBCs are a category created by the EPA that includes non-promulgated criteria, advisories, and 

guidance issued by federal or state government that are not legally binding and do not have the 

status of potential ARARs.  However, pertinent TBCs will be considered along with ARARs in 

determining the necessary level of cleanup or technology requirements. 

 

Under CERCLA Section 121(d)(4), EPA may waive compliance with an ARAR if one of the following 

conditions can be demonstrated: 

 

• The remedial action selected is only part of a total remedial action that will attain the ARAR level or 

standard of control upon completion. 

 

• Compliance with the requirement will result in greater risk to human health and the environment than 

other alternatives.  

 

• Compliance with the requirement is technically impracticable from an engineering perspective. 

 

• The remedial action selected will attain a standard of performance that is equivalent to that required 

by the ARAR through the use of another method or approach.  

 

• With respect to a state requirement, the state has not consistently applied the ARAR in similar 

circumstances at other remedial actions within the state. 
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• Compliance with the ARAR will not provide a balance between protecting public health, welfare, and 

the environment at the facility and the availability of Superfund money for response at other facilities 

(fund-balancing).  This condition only applies to Superfund-financed actions. 

 

The NCP identifies three categories of ARARs [40 Code of Federal Regulations (CFR) Section 

300.400 (g)]: 

 

• Chemical-Specific:  Health-risk-based numerical values or methodologies that establish concentration 

or discharge limits for particular contaminants.  Examples include Maximum Contaminant Levels 

(MCLs) and Clean Water Act (CWA) National Recommended Water Quality Criteria (NRWQCs). 

 

• Location-Specific:  Restrictions on actions or contaminant concentrations in certain environmentally 

sensitive areas.  Examples of these areas regulated under various federal laws include floodplains, 

wetlands, and locations where endangered species or historically significant cultural resources are 

present. 

 

• Action-Specific:  Technology- or activity-based requirements, limitations on actions, or conditions 

involving special substances.  Examples of action-specific ARARs include wastewater discharge 

standards. 

 

ARARs and TBCs are only defined for media of CERCLA concern (soil, groundwater, and sediment) and 

CERCLA COCs.  No ARARs or TBCs are defined for the TPH-contaminated medium of State concern 

(LNAPL) or for TPH within media of CERCLA concern.  Instead, State regulatory criteria are identified. 

 

The following section discusses chemical- and location-specific ARARs and TBCs for remedial actions 

that may be taken at the Lower Subase and for the types of technologies that will be developed into 

remedial alternatives.  Action-specific ARARs and TBCs are presented in Section 2.3 with the discussion 

of GRAs. 

 

2.2.3.2 Chemical-Specific ARARs and TBCs 

Table 2-1 presents a summary of all potential federal and State of Connecticut chemical-specific ARARs 

and TBCs for this FS.  These ARARs and TBCs provide some medium-specific guidance on “acceptable” 

or “permissible” concentrations of contaminants.  The chemical-specific ARARs and TBCs are discussed 

below.  Alternative-specific ARARs and TBCs are discussed in Sections 4 and 5. 
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Federal 

The CSF, as defined in the Integrated Risk Information System (IRIS), is an upper bound, approximating 

a 95-percent confidence limit, on the increased cancer risk from a lifetime exposure to a chemical.  A CSF 

is an indicator of the potency of a chemical carcinogen (i.e., the greater the CSF, the more potent the 

carcinogen).  This estimate, usually expressed in units of proportion (of a population) affected per 

mg/kg/day, is generally reserved for use in the low-dose region of the dose-response relationship, that is, 

for exposures corresponding to risks less than 1 in 100.  Cancer risk and CSFs are most commonly 

estimated through the use of a linearized multistage mathematical extrapolation model applied to animal 

bioassay results.  CSFs are TBCs for Lower Subase soil and groundwater and Thames River sediment. 

 

An RfD, as defined in the EPA IRIS, is an estimate (with uncertainty spanning perhaps an order of 

magnitude) of a daily exposure to the human population (including sensitive subgroups) that is likely to be 

without an appreciable risk of deleterious effects during a lifetime.  RfDs are developed for chronic and/or 

subchronic human exposure to hazardous chemicals and are based on the assumption that thresholds 

exist for certain toxic effects.  The RfD is usually expressed as an acceptable dose (mg) per unit body 

weight (kg) per unit time (day).  The RfD is derived by dividing the NOAEL or LOAEL by an uncertainty 

factor times a modifying factor.  RfDs are TBCs for Lower Subase soil and groundwater and Thames 

River sediment.   

 

Guidelines for Carcinogen Risk Assessment provide a framework to scientists for assessing possible 

cancer risks from exposures to pollutants or other agents in the environment.  The guidelines are 

intended to make greater use of the increasing scientific understanding of the mechanisms that underlie 

the carcinogenic process.  The guidelines include discussions of all of the four steps of the risk 

assessment process and provide guidance to risk assessors on these steps.  These guidelines are TBCs 

for Lower Subase soil and groundwater and Thames River sediment.   

 

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens addresses 

a number of issues pertaining to cancer risks associated with early-life exposures in general, and 

provides specific guidance on potency adjustment only for carcinogens acting through a mutagenic mode 

of action.  If chemical-specific data are not available to directly assess cancer susceptibility from early-life 

exposures, the guidance recommends a default approach using estimates from chronic studies.  These 

guidelines are TBCs for Lower Subase soil and groundwater and Thames River sediment. 

 

Recommendations of the TRW for Lead for an Approach to Assessing Risks Associated with Adult 

Exposure to Lead in Soil presents methodology for evaluating non-residential adult exposure to lead in 

soil.  Using this methodology, adult exposure to lead in soil is addressed by an evaluation of the 

relationship between the site soil lead concentrations and the blood-lead concentrations in the developing 
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fetuses of adult women.  The methodology can be used to estimate risks for exposures to lead in soil or 

to develop cleanup goals. 

 

State 

CTDEP RSRs for Soil and Ground Water [Connecticut General Statutes (CGS) 22a-133k, Regulations of 

Connecticut State Agencies (RCSA) 22a-133k-1 through k-3].  Sections 22a-133k-1 through 22a-133k-3 

of CTDEP regulations provide remediation standards that are applicable to soil and groundwater at the 

Lower Subase.  To protect human health, these regulations set distinct chemical-specific soil remediation 

standards based on residential and I/C land use with Residential Direct Exposure Criteria (DECs) and I/C 

DECs, respectively.  The regulations stipulate that “direct exposure criteria for substances other than 

PCBs do not apply to inaccessible soil,” where “inaccessible soil” is defined as polluted soil that is more 

than 4 feet below the ground surface, 2 feet below a paved surface, or below a building or other 

permanent structure.  PMCs are also developed to address soil contaminants leaching to groundwater.  

Normal activities at NSB-NLON are consistent with an I/C land use scenario.  Because of historical 

industrial activity, groundwater at the Lower Subase is classified as GB.   

 

Residential DECs are more stringent than I/C DECs; however, cleanup to I/C DECs levels is allowed 

when an Environmental Land Use Restriction (ELUR) that prevents the use of the property for residential 

use exists or will be implemented in conjunction with the selected remedial action.  Even where an ELUR 

is implemented, CTDEP RSRs stipulate that remedial measures must ensure that COCs are less than I/C 

DECs in the first 2 feet if the soil is paved or in the first 4 feet of exposed soil.  The regulations consider 

soil conditions to be in compliance with the DECs:  (1) when the 95-percent UCL for the mean of all soil 

samples collected at the site is less than or equal to the numerical criterion for a given constituent, 

provided that no individual samples are more than twice that numerical criterion or (2) the results of all 

laboratory analyses of samples from the release area are less than or equal to the applicable DECs 

[Section 22a-133k-2(e)].  

 

CTDEP regulations use PMCs to ensure that there is minimal potential for movement of COCs from soil 

into groundwater.  PMCs are established based on groundwater classification, chemical class (inorganic, 

organic, TPH, and PCB), and type of analysis (mass or SPLP/TCLP extraction).  For substances other 

than inorganics or PCBs, the results of mass analyses are compared directly to the corresponding PMC.  

For inorganics and PCBs, PMCs are based on TCLP or SPLP analyses.  Section 22a-133k-2(c)(2)(D) 

specifies that in groundwater classified as GB for substances other than petroleum hydrocarbons, the 

results of a TCLP or SPLP analysis may be compared to the Groundwater Protection Criteria (GWPCs) 

multiplied by 10, or by another site-specific dilution factor, provided no non-aqueous-phase liquids are 

present.  A site-specific dilution factor can be calculated in accordance with the procedure provided in 

Section 22a-133k-2(c)(2)(E)(ii).  A site-specific dilution factor can only be applied provided that the water 
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table is at least 15 feet above bedrock and that the vertical groundwater flow velocity is not greater than 

the horizontal flow velocity. 

 

CTDEP regulations require that soil above the seasonal high water table in an area with GB-classified 

groundwater be remediated to levels that do not exceed the applicable PMCs.  Under Section 

22a-133k-2(e)(2), compliance with PMCs is achieved when: 

 

• Not less than 20 samples of soil located above the water table have been used to characterize the 

distribution and concentration of COCs at the site or remaining at the site following remediation, the 

release area has not been remediated by means of excavation and removal of polluted soil, the 

95-percent UCL of the arithmetic mean of all the soil sample results is equal to or less than the PMC, 

or all sample results are equal to or less than the applicable DECs, and no single sample result 

exceeds twice the PMC. 

 

• Less than 20 samples of soil located above the water table have been used to characterize the 

distribution and concentration of COCs remaining at the site following remediation, the site has not 

been remediated by means of excavation and removal of polluted soil, and the results of samples 

from the site for the COCs are equal to or less than PMCs. 

 

• The site has been remediated by means of excavation and removal of polluted soil, a representative 

sampling program consisting of samples of soil located above the water table has been used to 

characterize the distribution and concentration of COCs at the site following excavation and removal, 

and the results of samples from the site for such substances are equal to or less than PMCs. 

 

PMCs do not apply to “environmentally isolated soil,” which includes soil located beneath a building or 

other permanent structure that would prevent the migration of pollutants.  Pavement is generally not 

accepted as a permanent structure.  An ELUR must be in effect to ensure that soil will not be exposed to 

infiltration of water after demolition of the building or other structure. 

 

Section 22a-133k-2(f) requires the removal of LNAPL from soil and groundwater be conducted in 

accordance with Section 22a-449(d)-106(f) of the RCSA.  This regulation requires the removal of LNAPL 

to the maximum extent practicable and prevention of LNAPL migration. 

 

CTDEP groundwater remediation standards [Section 22a-133k-3(a)] that are applicable to groundwater 

require that:  (1) groundwater attains Surface Water Protection Criteria (SWPCs), (2) groundwater attains 

requirements set forth concerning volatilization, and (3) concentrations of COCs in the groundwater 

plume are at levels that do not interfere with existing uses of the groundwater.  As defined by CTDEP 

100706/P 2-9 CTOs 424, WE 24, AND WE 57 



REVISION 5 
DECEMBER 2010 

regulations (Section 22a-133k-3[f][2]), compliance with SWPCs is achieved when:  (1) the average 

concentration of a pollutant in all groundwater samples at the site does not exceed the criterion for at 

least four consecutive quarterly sampling periods or (2) the concentrations of the substances in the 

portion of the plume immediately upgradient of the point at which the groundwater discharges to the 

receiving surface water body are equal to or less than the applicable SWPCs, provided that the areal 

extent of the plume is not increasing over time and that, except for seasonal variations, the 

concentrations of substances in the plume are not increasing, except as a result of natural attenuation, at 

any point over time.  

 

GWPCs apply to groundwater used as or influencing a drinking or domestic water supply; therefore, 

GWPCs are not ARARs for the Lower Subase.  

 

Groundwater less than 30 feet bgs or within 30 feet of a building used solely for industrial or commercial 

purposes and impacted with VOCs can be remediated to concentrations less than or equal to the I/C 

Volatilization Criteria.  This is provided that an ELUR exists to prevent future use of the property for 

residential purposes.  Otherwise, remediation must achieve Residential Volatilization Criteria.  

Volatilization Criteria do not apply where no building exists over the impacted groundwater and where an 

ELUR exists to prohibit construction of any building on the site.  If an indoor air monitoring program and 

control measures have been implemented for existing buildings, the owner can apply for an exemption 

from Volatilization Criteria.  Compliance with a Volatilization Criterion is achieved when (similar to DECs) 

the 95-percent UCL of the arithmetic mean of all samples does not exceed the criterion, and no sample is 

more than twice the criterion for at least four consecutive quarterly sampling events, or the sample results 

for each constituent are equal to or less than the Volatilization Criterion. 

 

Connecticut Water Quality Standards (WQSs) provide applicable standards to address the quality of 

surface water and groundwater.  Criteria are divided into groups, with fresh surface waters having the 

designations AA, A, B, C, and D, and saline waters assigned classes SA, SB, SC, and SD.  Surface water 

in the Thames River adjacent to the Lower Subase is designated SC/SB, which is defined as follows: 

 

Due to point or non-point sources of pollution, certain criteria or one or more designated uses 

assigned to Class SB surface waters may not be currently met.  The water quality goal is 

achievement of Class SB criteria and attainment of Class SB designated uses.  Designated uses 

for Class SB coastal waters consist of habitat for marine fish, other aquatic life and wildlife; 

commercial harvesting; recreation; industrial water supply; and navigation.   

 

Groundwater designations are GAA, GA, GB, or GC.  Groundwater at sites addressed in this FS are 

classified as GB, which is defined as follows: 
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Designated uses consist of industrial process water and cooling waters and baseflow for 

hydraulically connected surface water bodies.  It is presumed not suitable for human consumption 

without treatment.  Discharge restrictions are the same as for GA (and the same treatment 

standards apply) and also include certain other biodegradable wastewaters subject to soil 

attenuation. 

 

State standards that directly apply to GB groundwater include the following: 

 

• To eliminate or reduce in groundwater any pollutant that presents a hazard of fire, explosion, or toxic 

or hazardous emission to the environment or otherwise poses a threat to public safety or an 

unacceptable risk to public health. 

 

• To maintain groundwater at a quality that will not adversely affect the quality of surface waters to 

which such groundwater discharges or prevent the maintenance or attainment of any designated or 

existing uses in such surface waters. 

 

• To maintain a quality consistent with all designated and existing uses of the groundwater. 

 

2.2.3.3 Location-Specific ARARs and TBCs 

Table 2-2 presents a summary of all potential federal and State of Connecticut location-specific ARARs 

and TBCs for this FS.  These ARARs and TBCs place restrictions on concentrations of contaminants or 

the conduct of activities based on the sites' particular characteristics or locations.  The location-specific 

ARARs and TBCs are discussed below. Alternative-specific ARARs and TBCs are discussed in 

Section 4.0. 

 

Federal 

The CWA, Section 404 [33 United States Code (USC) 1344] (40 CFR 230 and 320-323), regulates the 

discharge of dredge and fill materials in wetlands and navigable waters.  Such discharges are not allowed 

if practicable alternatives are available.  The CWA promulgates guidelines to evaluate discharge of fill or 

dredged material into wetlands or navigable waters.  Mitigation may be required for impacts, which are 

decided on a case-by-case basis.  Remedial alternatives for Thames River sediment would potentially 

include dredging and placement of fill within the Thames River. 

 

The Rivers and Harbors Act (33 USC 401) and Section 10 (33 USC 403) (33 CFR 320-323) regulate the 

excavation and placement of fill and structures in navigable waters of the United States.  This act sets 
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forth criteria for obstructions or alternations of navigable waters and may require mitigation for impacts 

decided on a case-by-case basis.  Remedial alternatives for Thames River sediment would potentially 

include dredging and placement of fill within the Thames River. 

 

The Fish and Wildlife Coordination Act (16 USC 661, et seq.) (40 CFR 122.49) provides for consideration 

of the impacts of remedial actions on wetlands and protected habitats.  The act requires that federal 

agencies, before issuing a permit or undertaking federal action for the modification of any body of water, 

consult with the appropriate state agency exercising jurisdiction over wildlife resources to conserve those 

resources.  Consultation with National Oceanic and Atmospheric Administration (NOAA), United States 

Fish and Wildlife Service (USFWS), and the State of Connecticut would be required.  Alternatives for 

groundwater and soil have the potential to impact the Thames River directly or indirectly.  Alternatives for 

Thames River sediment may include dredging and filling activities.   

 

The Coastal Zone Management Act of 1972 (16 USC 1451, et seq.) provides for the preservation and 

protection of coastal zone areas, management of coastal zones to be the state’s responsibility, and the 

management of coastal zone development to be in such a way as to minimize the effects on coastal zone 

resources.  Section 304(1) excludes federal lands from the coastal area if those lands are subject solely 

to the discretion of or are held in trust by the federal government.  However, under Section 307(c), 

Paragraphs (1) and (2), federal activities and development projects in or directly affecting the coastal 

zone must be consistent to the maximum extent practicable with a federally approved state management 

program.  Modifications or impacts to coastal zones (100-year floodplain of the Thames River and 

shoreline) are likely during the remedial alternatives being considered in this FS for soil, groundwater, 

Thames River sediment, and LNAPL.   

 

State 

Connecticut Coastal Management Act (CGS Section 22a-444) requires that a Coastal Site Plan be 

developed to address adverse and beneficial effects of construction or other proposed activities within the 

designated coastal zone.  The Lower Subase is located within a designated coastal zone (100-year 

floodplain of the Thames River and shoreline).  Under CERCLA, the Navy would be required to comply 

with the substantive requirements of the Connecticut Coastal Zone Management Act but is not required to 

comply with the formal submissions and local review defined under the act (but the Navy will consult with 

applicable officials concerning coastal zone issues). 

 

Tidal Wetlands and Water Courses (RSCA 22a-30-1 through 17) regulates all activities within or affecting 

tidal wetlands and watercourses in Connecticut.  Remedial alternatives considered in this FS potentially 

include dredging and placement of fill within the Thames River.  The Thames River is a tidal estuary.   
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Flood Management Regulations (RCSA 25-68h-1 through 25-68h-3) regulates State activities in flood 

plains to minimize flood risk and prevent flood hazards.  Also addresses stormwater runoff.   

 

Connecticut Endangered Species Act (CGS Section 26-303 to 315) provides for consideration of the 

impacts on endangered and threatened species and their critical habitats.  Remedial actions, if required, 

would need to be conducted in a manner such that the continued existence of any endangered or 

threatened species is not jeopardized or its critical habitat is not adversely affected.  The state-threatened 

Atlantic Sturgeon inhabits the Thames River.  Remedial alternatives considered in this FS may impact the 

Thames River.  Remedial actions involving excavation or dredging that could affect the Thames River will 

be coordinated with the NSB-NLON Natural Resources Manager prior to the start of the project.  The 

Natural Resources Manager will specify additional surveys, if any, for endangered and threatened 

species or significant natural communities.  In addition, the Navy will consult with applicable state officials 

to address potential impacts to state endangered and threatened species from the proposed remedial 

measures. 

 

Regulation of Dredging and Erection of Structures and Placement of Fill in Tidal, Coastal, or Navigable 

Waters (CGS 22a-359 through 363f). These statutes regulate dredging, erection of structures, and 

placement of fill in tidal, coastal, or navigable waters waterward of the high tide line.  Remedial 

alternatives considered in this FS for Thames River sediment potentially include dredging and placement 

of fill within the Thames River.   

 

2.2.4 TPH State Regulatory Criteria 

The following chemical- and location-specific State of Connecticut regulatory criteria pertain to TPH 

remediation at the Lower Subase: 

 

CTDEP RSRs for Soil and Ground Water [Connecticut General Statutes (CGS) 22a-133k, Regulations of 

Connecticut State Agencies (RCSA) 22a-133k-1 through k-3].  Sections 22a-133k-1 through 22a-133k-3 

of CTDEP regulations provide remediation standards that are applicable to remediation of TPH in soil and 

groundwater at the Lower Subase.  These regulations have been further described in the previous 

section. 

 

State of Connecticut Department of Environmental Protection Bureau of Materials Management and 

Compliance Assurance General Permit for the Discharge of Stormwater Associated with Industrial 

Activity.  Permit GSI000679, Issuance Date: July 8, 2009, establishes a discharge limit for TPH (oil and 

grease) of 2,500 mg/L in stormwater that discharges to surface water.  Under current conditions, 

contaminated groundwater may be discharging to local surface water bodies.  The surface water 

discharge limit could be used to establish a surrogate cleanup criterion for contaminated groundwater that 

100706/P 2-13 CTOs 424, WE 24, AND WE 57 



REVISION 5 
DECEMBER 2010 

flows into adjacent surface water bodies.  This TPH limit will be used as a cleanup criterion for Lower 

Subase groundwater. 

 

Connecticut Coastal Management Act (CGS Section 22a-444) as further described in the previous 

section. 

 

2.2.5 Preliminary Remediation Goals and CERCLA Chemicals of Concern for Remediation 

PRGs are typically target concentrations to which CERCLA COCs must be reduced within a particular 

medium of concern to achieve one or more of the established RAOs.  PRGs are developed to ensure that 

contaminant concentrations left on site are protective of human and ecological receptors, and Lower 

Subase PRGs were selected based on the results of the HHRA, BERA, and ARARs.  PRGs were 

developed for CERCLA COCs within the media of CERCLA concern at the Lower Subase (soil, 

groundwater, and sediment) as discussed below. 

 

2.2.5.1 Soil PRGs and COCs 

PRGs were selected for those CERCLA soil contaminants identified as soil-to-groundwater migration or 

pollutant mobility COPCs and direct contact risk-based or direct exposure COPCs through the screening-

level and quantitative assessments performed for the HHRA.  The HHRA determined there were no soil-

to-air COPCs.  The pollutant mobility and direct exposure COPCs detected at concentrations greater than 

the selected PRGs were retained as COCs.  The current I/C land use at the Lower Subase and a 

hypothetical future residential land use were both considered during the PRG selection process to provide 

a range of PRGs for alternative development.    

 

In general, for the HHRA direct exposure COC determination was based on a comparison of the 

maximum soil mass concentration for soil samples at all depths for each chemical to the DEC PRG.  

However, as part of the additional COC screening efforts completed in Appendix B, if the 95% upper 

confidence level (UCL) of the arithmetic mean of the sample results was equal to or less than the DEC 

PRG, provided that the result of no single sample exceeded two times the DEC PRG, then the chemical 

was not selected as a COC.   

 

Similarly, pollutant mobility COCs were typically determined by comparing the maximum soil leachate 

concentration (SPLP or TCLP) for each inorganic from soil samples above the mean high water table to 

the PMC PRG.  However, as part of the additional COC screening efforts completed in Appendix B, for 

cases where there were 20 or more samples, if the 95% UCL of the arithmetic mean of the sample results 

was equal to or less than the PRG, provided that the result of no single sample exceeded two times the 

applicable PRG, then the chemical was not selected as a COC.  For soil samples where no leachate data 
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were available (such as for antimony in Zone 7), mass concentrations were compared directly to the I/C 

DECs, as an indication of soil that should comply with PMCs, and any that exceeded the criteria were 

retained as COCs. 

 

The complete soil PRG and COC selection process is provided in Appendix B.  The results of the process 

for Zones 1 through 7 are summarized below and in Table 2-3. 

 

If a LUC is in place in paved areas, CT RSRs state that DECs are applicable only in the first 2 feet, and 

for many direct exposure COPCs, no locations exceeding PRGs were identified in the applicable 2 feet.  

Also according to CT RSRs, PMCs are applicable only to soil samples collected above the seasonal high 

water table, and for some pollutant mobility COPCs, no locations above the seasonal high water table 

exceeded criteria.  However, these direct exposure and pollutant mobility COPCs were still retained as 

COCs as a result of further geostatistical data evaluation (kriging).  Direct exposure and pollutant mobility 

COCs will be further investigated and confirmed in the Pre-Design Investigation (PDI). 

 

Zone 1 

The results of the Zone 1 soil COC and PRG selection processes are as follows: 

 

• Direct exposure  I/C COCs (PRGs) are PAHs including benzo(a)anthracene (7.8 mg/kg), 

benzo(a)pyrene  (1 mg/kg),  benzo(b)fluoranthene (7.8 mg/kg),  dibenzo(a,h)anthracene (1 mg/kg),  

and indeno(1,2,3-cd)pyrene (7.8 mg/kg), based on a comparison of soil concentrations at all depths 

to PRGs.   

 

• Direct exposure Residential COCs (PRGs) are PAHs including benzo(a)anthracene (1 mg/kg), 

benzo(a)pyrene (1 mg/kg),  benzo(b)fluoranthene (1 mg/kg),  dibenzo(a,h)anthracene (1 mg/kg),  and 

indeno(1,2,3-cd)pyrene (1 mg/kg) and mercury (24 mg/kg) based on a comparison of soil 

concentrations at all depths to PRGs.   

 

• For areas of Zone 1 where LNAPL is present and the CT RSRs do not allow computation of 

Alternative PMCs, pollutant mobility I/C and Residential COCs (PRGs) are PAHs including 

benzo(a)anthracene (1 mg/kg), benzo(a)pyrene  (1 mg/kg),  benzo(b)fluoranthene (1 mg/kg),  

benzo(k)fluoranthene (1 mg/kg),  carbazole (1 mg/kg), chrysene (1 mg/kg), dibenzo(a,h)anthracene 

(1 mg/kg),  indeno(1,2,3-cd)pyrene (1 mg/kg),  phenathrene (40 mg/kg), and pyrene (40 mg/kg) and 

lead (0.15 mg/L).  For areas of Zone 1 where LNAPL is not present and computation of Alternative 

PMCs is allowable, pollutant mobility I/C COCs (PRGs) are PAHs including benzo(a)anthracene 

(11 mg/kg), benzo(a)pyrene  (16 mg/kg),  benzo(b)fluoranthene (7 mg/kg),  and chrysene (18 mg/kg) 

and lead (0.23 mg/L).  For these same areas, pollutant mobility Residential COCs (PRGs) are PAHs 
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including benzo(a)anthracene (4 mg/kg), benzo(a)pyrene  (6 mg/kg),  benzo(b)fluoranthene 

(2.6 mg/kg), benzo(k)fluoranthene (6.5 mg/kg), chrysene (6.8 mg/kg), indeno(1,2,3-cd)pyrene 

(6.5 mg/kg),  phenathrene (40 mg/kg), and pyrene (40 mg/kg) and lead (0.15 mg/L).  

 

Figures 2-1 and 2-2 show the Zone 1 locations of exceedances of direct exposure PRGs for the I/C and 

residential scenarios, respectively.  These figures also show the Zone 1 locations of exceedances of 

pollutant mobility PRGs.   

 

Zone 2 

The results of the Zone 2 soil COC and PRG selection processes are as follows: 

 

• Based on a comparison of soil concentrations at all depths to PRGs, no CERCLA contaminants were 

identified as direct exposure COCs for both the I/C and residential scenarios. 

 

• Based on a comparison of soil concentrations at all depths to PRGs, lead was identified as a pollutant 

mobility COC for both the I/C and residential scenarios with respective PRGs of 16 mg/L and 

15 mg/L.   

 

Figures 2-3 and 2-4 show the Zone 2 locations of exceedances of direct exposure PRGs for the I/C and 

residential scenarios, respectively.  These figures also show the Zone 2 locations of exceedances of 

pollutant mobility PRGs.   

 

Zone 3 

The results of the Zone 3 soil COC and PRG selection process are as follows: 

 

• Based on a comparison of soil concentrations at all depths to PRGs, only lead was retained as a 

direct exposure I/C COC with a PRG of 1,090 mg/kg.   

 

• Direct exposure Residential COCs (PRGs) are benzo(a)anthracene (1 mg/kg) and lead (400 mg/kg) 

based on a comparison of soil concentrations at all depths to PRGs.   

 

• Based on a comparison of soil concentrations at all depths to PRGs, lead was identified as a pollutant 

mobility COC for both the I/C and residential scenarios with respective PRGs of 0.38 mg/L and 

0.15 mg/L.   
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Figures 2-5 and 2-6 show the Zone 3 locations of exceedances of direct exposure PRGs for the I/C and 

residential scenarios, respectively.  These figures also show the Zone 3 locations of exceedances of 

pollutant mobility PRGs.   

 

Zone 4 

The results of the Zone 4 soil COC and PRG selection process are as follows: 

 

• Direct exposure I/C COCs (PRGs) are PAHs including benzo(a)pyrene (1 mg/kg) and 

dibenzo(a,h)anthracene (1 mg/kg) and lead (1,090 mg/kg) based on a comparison of soil 

concentrations at all depths to PRGs. 

 

• Direct exposure Residential COCs (PRGs) are PAHs including benzo(a)anthracene (1 mg/kg), 

benzo(a)pyrene (1 mg/kg), benzo(b)fluoranthene (1 mg/kg),  dibenzo(a,h)anthracene (1 mg/kg),  and 

indeno(1,2,3-cd)pyrene (1 mg/kg) and lead (400 mg/kg) based on a comparison of soil concentrations 

at all depths to PRGs.   

 

• Based on a comparison of soil concentrations at all depths to PRGs, lead was identified as a pollutant 

mobility I/C COC with a PRG of 0.19 mg/L.  Selected pollutant mobility Residential COCs (PRGs) are 

PAHs including benzo(a)anthracene (3.4 mg/kg) and benzo(b)fluoranthene (2.2 mg/kg), arsenic 

(0.27 mg/L), and lead (0.15 mg/L). 

 

Figures 2-7 and 2-8 show the Zone 4 locations of exceedances of direct exposure PRGs for the I/C and 

residential scenarios, respectively.  These figures also show the Zone 4 locations of exceedances of 

pollutant mobility PRGs.   

 

Zone 5 

The results of the Zone 5 soil COC and PRG selection process are as follows: 

 

• Based on a comparison of soil concentrations at all depths to PRGs, no CERCLA contaminants were 

identified as direct exposure COCs for the I/C scenario.   

 

• Direct exposure Residential COCs (PRGs) are PAHs including benzo(a)pyrene (1 mg/kg) and 

benzo(b)fluoranthene (1 mg/kg) based on a comparison of soil concentrations at all depths to PRGs.   
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• Based on a comparison of soil concentrations at all depths to PRGs, no CERCLA contaminant were 

identified as pollutant mobility COCs for the I/C scenario.  Pollutant mobility Residential COCs 

(PRGs) are methylene chloride (1 mg/kg), 2-methylnaphthalene (12 mg/kg), and lead (0.15 mg/L).   

 

Figures 2-9 and 2-10 show the Zone 5 locations of exceedances of direct exposure PRGs for the I/C and 

residential scenarios, respectively.  These figures also show the Zone 5 locations of exceedances of 

pollutant mobility PRGs.   

 

Zone 6 

The results of the Zone 6 soil COC and PRG selection process are as follows: 

 

• Based on a comparison of soil concentrations at all depths to PRGs, no CERCLA contaminants were 

identified as direct exposure COCs for either the I/C or residential scenarios.   

 

• Based on a comparison of soil concentrations at all depths to the PRG, no CERCLA contaminants 

were identified as pollutant mobility COCs for either the I/C or residential scenarios.   

 

Figures 2-11 and 2-12 show the Zone 6 locations of exceedances of direct exposure PRGs for the I/C 

and residential scenarios, respectively.  These figures also show the Zone 6 locations of exceedances of 

pollutant mobility PRGs.   

 

Zone 7 

The results of the Zone 7 soil COC and PRG selection process are as follows: 

 

• Direct exposure I/C COCs (PRGs) are PAHs including benzo(a)pyrene (1 mg/kg), 

benzo(b)fluoranthene (7.8 mg/kg),  and dibenzo(a,h)anthracene (1 mg/kg);  antimony (410 mg/kg);  

and lead (1,090 mg/kg) based on a comparison of soil concentrations at all depths to PRGs. 

 

• Direct exposure Residential COCs (PRGs) are PAHs including benzo(a)anthracene (1 mg/kg), 

benzo(a)pyrene (1 mg/kg), benzo(b)fluoranthene (1 mg/kg),  dibenzo(a,h)anthracene (1 mg/kg), and 

indeno(1,2,3-cd)pyrene (1 mg/kg);  antimony (31 mg/kg); arsenic (10 mg/kg); copper (3,130 mg/kg); 

and lead (400 mg/kg) based on a comparison of soil concentrations at all depths to PRGs.   

 

• Based on a comparison of soil concentrations at all depths to PRGs, pollutant mobility I/C COCs 

(PRGs) are benzo(b)fluoranthene (7.7 mg/kg), antimony (0.08 mg/L and 410 mg/kg) and lead 

(0.26 mg/L and 1,090 mg/kg).  Pollutant mobility Residential COCs (PRGs) are PAHs including 
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benzo(a)anthracene (4.4 mg/kg), benzo(a)pyrene (6.5 mg/kg), benzo(b)fluoranthene (2.8 mg/kg), 

benzo(k)fluoranthene (7.1 mg/kg),  and chrysene (7.4 mg/kg); antimony (0.06 mg/L and 410 mg/kg); 

and lead (0.15 mg/L and 1090 mg/kg).  

 

Figures 2-13 and 2-14 show the Zone 7 locations of exceedances of direct exposure PRGs for the I/C 

and residential scenarios, respectively.  These figures also show the Zone 7 locations of exceedances of 

pollutant mobility PRGs.   

 

2.2.5.2 Groundwater PRGs and COCs 

PRGs were selected for those groundwater CERCLA contaminants identified as groundwater-to-surface 

water migration COPCs and direct contact risk-based COPCs through the screening-level and 

quantitative assessments performed for the HHRA.  The HHRA determined there were no groundwater 

volatilization COPCs.  The groundwater-to-surface water and risk-based COPCs detected at 

concentrations greater than the selected PRGs were retained as COCs.  The current I/C land use at the 

Lower Subase and a hypothetical future residential land use were both considered during the PRG 

selection process to provide a range of PRGs for alternative development.  The complete groundwater 

PRG and COC selection process is provided in Appendix B.  The results of the process for Zones 1, 4, 

and 7 are presented below and summarized on Table 2-3.  It should be noted that there is a significant 

amount of uncertainty associated with this selection process, particularly for potential metal COCs, 

because the salinity of the groundwater probably resulted in a high bias with the inorganic analytical data.  

Groundwater COCs will be confirmed based on the results of the PDI.  No groundwater COCs were 

identified for Zones 2, 3, 5, or 6. 

 

The results of the Zone 1 groundwater COCs and PRGs selection process are as follows: 

 

Zone 1 

Arsenic and copper were identified as groundwater COCs for Zone 1 with respective PRGs of 10 µg/L 

and 48 µg/L.  Arsenic was detected at unfiltered (total) concentrations greater than the PRG in three wells 

(13.9 µg/L in 13MW19, 12.4 µg/L in 13MW20, and 16.8 µg/L in 13MW21).  Copper was detected at 

unfiltered (total) concentrations greater than the PRG in four wells (68.4 µg/L in 13MW19, 156 µg/L in 

13MW20, 53.3 µg/L in 13MW21, and 77.9 µg/L in FOMW14).   

 

Figure 2-15 shows the locations of monitoring wells where groundwater COCs were detected at 

concentrations greater than PRGs.  Approximate extents of the Zone 1 copper and arsenic/copper points 

of groundwater contamination are also illustrated on this figure. 
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Zone 4 

Arsenic and lead were identified as groundwater COCs for Zone 4 with respective PRGs of 10 µg/L and 

810 µg/L.  Arsenic was detected at unfiltered (total) concentrations greater than the PRG seven times in 

five wells (13.6 and 21.4 µg/L in 13MW13, 11 µg/L in 13MW15, 19 µg/L in NESO10, 17.1 µg/L in 

NESO11, and 11.8 and 29.6 µg/L in WE-5).  Lead was detected at an unfiltered (total) concentration 

greater than the PRG in one well (2,760 µg/L in NESO11).   

 

Figure 2-16 shows the locations of monitoring wells where groundwater COCs were detected at 

concentrations greater than PRGs.  Approximate extents of the Zone 4 arsenic and lead points of 

groundwater contamination are also illustrated on this figure. 

 

Zone 7 

Arsenic is the only groundwater COC for Zone 7 with a PRG of 10 µg/L.  Arsenic was detected at 

unfiltered (total) concentrations greater than the PRG in two wells (18.8 µg/L in 20MW7 and 11 µg/L in 

MW4-7RI). 

 

Figure 2-17 shows the locations of monitoring wells where arsenic was detected at concentrations greater 

than PRG.  An approximate extent of the Zone 7 arsenic points of contamination is also illustrated on this 

figure. 

 

2.2.5.3 Sediment PRGs and COCs 

Sediment PRGs and CERCLA COCs are summarized in Table 2-3.  The following ecological PRGs were 

identified for Thames River sediment adjacent to Zone 4 and Outer Pier 1 in the BERA (Battelle and 

Neptune & Company, 2008):  

 

• Total ERM-Q thresholds associated with a 30-percent reduction in survival (1.43), 30-percent 

reduction in growth (1.54), 50-percent reduction in growth (2.34), 25-percent reduction in offspring 

(0.53), and 50-percent reduction in offspring (1.17). 

 

• Metals ERM-Q threshold associated with a 30-percent reduction in survival (1.64). 

 

• Total PCBs congeners thresholds associated with a 30-percent reduction in growth (270 µg/kg), 

50-percent reduction in growth (387 µg/kg), 25-percent reduction in offspring (121 µg/kg), and 

50-percent reduction in offspring (208 µg/kg). 
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• NOAEL- and LOAEL-based PRGs were also developed for zinc based on risks to piscivorous birds.  

The mean NOAEL- and LOAEL-based PRGs for zinc based on risk to piscivorous birds are 

560 mg/kg and 5,040 mg/kg, respectively.  

 
The total ERM-Qs and metals ERM-Qs sediment PRGs are quotients, so chemical concentrations in 

sediment samples cannot be compared directly to these PRGs.  To determine whether chemical 

concentrations in a sediment sample exceed these PRGs, the ERM-Qs for that sample must be 

calculated and then compared to the PRGs.  The following text describes the methodology to be used to 

calculate the ERM-Qs. 

 

The ERM-Q calculations were limited to those chemical constituents identified as COPCs in the 

ecological screening assessment. Each chemical’s concentration is normalized to its ERM and the 

normalized concentrations are averaged.  The contribution to the ERM-Q from each chemical can be 

compared directly, and the ERM-Q reflects the total risk.  The ERM is a published concentration of the 

median toxicity level for a given chemical (Long at al., 1995).  ERMs have been developed based on an 

assimilation of data from a vast literature search.  The median value for a chemical represents the 

threshold such that a concentration greater than the value is likely to be toxic to a wide range of 

organisms.  The following equation is the formula used to calculate ERM-Qs:     
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where: 

 [COPC] = the concentration of an individual COPC 

 ERM = the published median concentration above which a toxic effect is likely 

 n = the total number of COPCs  

 i = indexes the COPCs 

 

Table 2-4 lists each COPC used in the numerator and its associated ERM used in the denominator. 

 
In addition to the standard ERM-Q, which serves as an index of potential toxicity across multiple 

chemicals, the regression analyses also considered an ERM-Q based only on inorganic constituents 

(metals ERM-Q) and an ERM-Q based only on organic constituents (organic ERM-Q).  This was done to 

recognize that different toxicological modes of actions may result in different expressions of toxicological 

effects [e.g., metals may result in acute toxicity (mortality), and PCBs and PAHs may result in chronic 

effects].  The Metals ERM-Q was calculated using only the eight metals listed in Table 2-4, and the 

Organic ERM-Q was calculated using the PAH, PCB congener, and pesticide constituents listed in 
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Table 2-4.  Summary tables of the data used to calculate the ERM-Qs and the ERM-Q calculations are 

provided in Appendix B. 

 
Subsequently, the New London Partnering Team reached a consensus that the ERM-Q of 1.17 was the 

dominant sediment PRG and that the PCB congener PRG should be adjusted from 208 to 1,000 µg/kg 

which is the typical criterion that has been used for other sediment remediation project in Connecticut and 

other parts of the United States and meets risk-based standards under TSCA. (January 28, 2009 Team 

Meeting). 

 

The lateral extents of exceedances of the ERM-Q and PCB congener PRGs in Zone 4 sediment at 

various depths is shown on Figures 2-18 through 2-24.  The lateral extents of exceedances of the ERM-Q 

and PCB congener PRGs in the Outer Pier 1 sediment in the 4-6 feet depth interval (the only interval 

where exceedances were detected in the area of Outer Pier 1 considered in this FS) is shown on 

Figures 2-27 and 2-31.  Lateral extents of exceedances of the ERM-Q and PCB congener in Inner Pier 1 

and the other depth intervals (0-2 feet and 2-4 feet) of Outer Pier 1 are also shown for background 

purpose on Figures 2-25, 2-26, and 2-28 through 2-30. 

 

2.2.6 TPH Cleanup Criteria 

Cleanup criteria are defined for TPH within in the media of CERCLA concern and within the medium of 

State concern (LNAPL) based on the results of the HHRA and the Connecticut regulations identified in 

Section 2.2.4. 

 

2.2.6.1 Soil TPH Cleanup Criteria 

The identification of TPH as a contaminant of State concern for soil and the determination of soil TPH 

cleanup criteria was performed in accordance to the same selection process as described in Section 

2.2.5.1 for the identification of CERCLA COCs in soil and determination of soil PRGs.  The complete 

selection process of contaminants of concern and cleanup criteria in soil is provided in Appendix B.  The 

results of this process for Zones 1 through 7 are summarized below and in Table 2-3: 

 

• Based on a comparison of soil concentrations at all depths to a cleanup criterion of 2,500 mg/kg, TPH 

was identified as a direct contact contaminant of State concern under the I/C scenario in the soil of 

Zones 4, 5, and 6.  Although kriging results also identified TPH as a direct exposure I/C COC in the 

soil of Zones 1 and 2, these conclusions are not supported by any current analytical data and is very 

unlikely to be confirmed by the PDI. 
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• Based on a comparison of soil concentrations at all depths to a cleanup criterion of 500 mg/kg, TPH 

was identified as a direct contact contaminant of State concern under the residential scenario in the 

soil of Zones 1 through 7. 

 

• Based on a comparison of soil concentrations at all depths to a cleanup criterion of 2,500 mg/kg, TPH 

was identified as a pollutant mobility contaminant of State concern under both the I/C and residential 

scenarios in the soil of Zones 1 through 6. 

 

Figures 2-1 to 2-14 show locations of exceedances of TPH direct exposure and pollutant mobility cleanup 

criteria in the soil of Zones 1 to 7 for the I/C and residential scenarios. 

 

2.2.6.2 Groundwater TPH Cleanup Criterion 

The identification of TPH as a contaminant of State concern for groundwater and the determination of a 

groundwater TPH cleanup criterion was performed in accordance to the same selection process as 

described in Section 2.2.5.2 for the identification of CERCLA COCs in groundwater and determination of 

groundwater PRGs.  The complete selection process of contaminants of concern and cleanup criteria in 

groundwater is provided in Appendix B.  The results of this process for Zones 1 through 7 are 

summarized below and in Table 2-3. 

 

TPH was identified as a groundwater contaminant of State concern for Zones 1 and 4 with a cleanup 

criterion of 2,500 µg/L.  TPH was detected in one Zone 1 well (FOMW14) at a concentration of 

16,000 µg/L and in one Zone 4 well (13MW16) at a concentration of 5,400 µg/L. 

 

Figures 2-15 and 2-16 shows the locations of monitoring wells where TPH was detected at concentrations 

greater than its groundwater cleanup criterion.  Approximate extents of the Zone 1 and Zone 4 TPH 

points of groundwater contamination are also illustrated on these figures. 

 

2.2.6.3 LNAPL TPH Cleanup Criteria 

LNAPL cleanup criteria are summarized on Table 2-3.  Based on calculations presented in Appendix C, 

LNAPL is expected to be present where TPH soil concentrations are greater than 22,500 mg/kg.  TPH 

concentrations were greater than 22,500 mg/kg in Zone 1 only.  Figure 2-32 shows the locations of TPH 

concentrations greater than 22,500 mg/kg.  As discussed in Section 1, the presence of LNAPL was 

confirmed in a monitoring well installed close to 13MW18 during a well inventory program completed in 

October 2007.  Approximately 0.5 foot of product was detected in the well.  Continued presence of 

LNAPL in Zone 1 will be confirmed by the PDI. 
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Section 22a-133k-2(f) requires the removal of LNAPL from soil and groundwater to be conducted in 

accordance with Section 22a-449(d)-106(f) of the RCSA.  This regulation requires the removal of LNAPL 

to the maximum extent practicable and prevention of LNAPL migration.  Therefore, these requirements 

will be the cleanup criterion for the LNAPL identified at Zone 1. 

 

2.3 GRAs AND ACTION-SPECIFIC ARARs AND STATE REGULATORY CRITERIA 

GRAs are broadly defined remedial approaches that may be used by themselves or in combination with 

one or more of other approaches to attain the RAOs for the media of CERCLA concern and the LNAPL 

remedial goals.  Action-specific ARARs and TBCs and action-specific State regulatory criteria are those 

regulations, criteria, and guidance that must be complied with or taken into consideration during remedial 

activities for CERCLA COCs and TPH, respectively. 

 

2.3.1 GRAs 

GRAs describe categories of actions that could be implemented to satisfy or address a component of an 

RAO or remedial goal.  Remedial action alternatives are then assembled by identifying types of treatment 

technologies and process options associated with these technologies according to the GRAs.  The 

technologies and process options are then screened and evaluated using GRAs individually or in 

combination to develop the remedial alternatives. 

 

2.3.1.1 Soil 

The following GRAs were considered for surface and subsurface soil at the Lower Subase: 

 

• No Action 

• Limited Action (natural attenuation, LUCs [engineering and institutional controls], and monitoring) 

• Containment 

• Removal 

• In-Situ Treatment 

• Ex-Situ Treatment 

• Disposal 

 

2.3.1.2 Groundwater 

The following GRAs were considered for groundwater at the Lower Subase: 
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• No Action 

• Limited Action (natural attenuation, LUCs [engineering and institutional controls], and monitoring) 

• Removal 

• In-Situ Treatment 

• Ex-Situ Treatment 

• Disposal 

 

2.3.1.3 Sediment 

The following GRAs were considered for Thames River sediment at the Lower Subase: 

 

• No Action 

• Limited Action (natural recovery, LUCs [engineering and institutional controls], and monitoring) 

• Containment 

• Removal 

• Ex-Situ Treatment 

• Disposal 

 

2.3.1.4 LNAPL 

The following GRAs were considered for LNAPL at the Lower Subase: 

 

• No Action 

• Limited Action (natural attenuation, LUCs [engineering and institutional controls], and monitoring) 

• Removal 

• In-Situ Treatment 

• Ex-Situ Treatment 

• Disposal 

 

2.3.2 Action-Specific ARARs and TBCs 

Action-specific ARARs and TBCs are technology- or activity-based regulatory requirements or guidance 

that would control or restrict CERCLA remedial actions.  Table 2-5 presents a list of all potential federal 

and state action-specific ARARs and TBCs that may apply to the screening and selection of technologies 

for addressing the CERCLA media of concern at the Lower Subase.  Alternative-specific ARARs and 

TBCs are discussed in Section 4.0. 
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2.3.2.1 Federal 

The CWA, General Pretreatment Regulations for Existing and New Sources of Pollutants (Section 403), 

controls the indirect discharge of pollutants to publicly owned treatment works (POTWs).  The goal of the 

pretreatment program is to protect municipal wastewater treatment plants and the environment from 

damage that may occur when hazardous, toxic, or other non-domestic wastes are discharged in a sewer 

system.  The regulations include general and specific prohibitions on discharges to POTWs.  These 

regulations would be relevant to groundwater or Thames River sediment alternatives that require 

discharges to the Town of Groton POTW. 

 

The CWA, Section 402 (33 USC 1342; 40 CFR 122 through 125), as amended, governs point-source 

discharges through the NPDES, discharge of dredge or fill material, and oil and hazardous waste spills to 

United States waters.  NPDES requirements (40 CFR Part 122) would be relevant if direct discharge of 

pollutants into surface waters is part of the remedial alternatives for soil, groundwater, or Thames River 

sediment (i.e., discharge of effluent from groundwater treatment or dewatering systems).  These 

regulations contain discharge limitations, monitoring requirements, and best management practices.  Also 

includes stormwater requirements for construction projects that disturb over one acre. 

 

TSCA, PCB Remediation Waste Risk-Based Standards, 15 USC § 2601 et seq.; 40 CFR 761.61(c), 

provides EPA with authority to require reporting, record-keeping and testing, and restrictions relating to 

chemical substances and/or mixtures.  TSCA addresses the production, importation, use, and disposal of 

specific chemicals including PCBs, asbestos, radon, and lead-based paint.  TSCA bans the manufacture, 

processing, use and distribution in commerce of PCBs.  TSCA gives EPA the authority to develop, 

implement, and enforce regulations concerning the use, manufacture, cleanup, and disposal of PCBs.  

40 CFR 761.61(c) allows for sampling, cleanup, or disposal of PCB remediation waste in a manner other 

than prescribed elsewhere in the 40 CFR 761.61. These standards would be applicable to the evaluation 

of risk and implementation of remedial measures associated with PCB-contaminated sediment. 

 

Clean Air Act (CAA), National Emissions Standards for Hazardous Air Pollutants (NESHAPs), 42 U.S.C. 

§12(b)(1); 40 CFR Part 61, provides the primary framework for protecting people and the environment 

from the harmful effects of air pollution.  A key component of CAA is a requirement that EPA significantly 

reduce the emissions of the most dangerous air pollutants - those that are known or suspected to cause 

serious health problems such as cancer or birth defects, which are referred to as hazardous air pollutants 

(HAPs).  Prior to 1990, CAA required EPA to set standards for each HAP on an individual basis according 

to its particular health risk. These standards were termed the National Emission Standards for Hazardous 

Air Pollutants (NESHAPs). The chemical-by-chemical approach for setting the standards proved difficult, 

however, and resulted in NESHAPs for only seven toxic air pollutants.  Per the 1990 amendments to 

CAA, EPA replaced the original approach with one based on what technology could currently achieve.  In 

100706/P 2-26 CTOs 424, WE 24, AND WE 57 



REVISION 5 
DECEMBER 2010 

addition, the technology-based approach was to be followed by a risk-based approach to address any 

residual risks.  These regulations would be applicable to alternatives that might result in generation of air 

pollutants such as dust from excavation. 

 

EPA Contaminated Sediment Remediation Guidance for Hazardous Waste Sites, EPA-540-R-05-012; 

OSWER 9355.0-85, December 2005, provides a thorough overview of methods that can be used to 

reduce risk caused by contaminated sediment.  The guidance encourages consideration of a number of 

factors during cleanup of contaminated sediment, such as identifying and controlling the sources of 

sediment contamination, identifying the pathways of contaminant exposure, community and stakeholder 

involvement, considering multiple contaminated sediment management methods, use of models, risk 

management, and monitoring effectiveness of remedies.  This guidance would be considered to formulate 

and implement sediment remedial alternatives. 

 

RCRA, Interim Status TSDF Standards, Chemical, Physical and Biological Treatment [40 C.F.R. 

§ 265.401(b)] regulates use of treatment reagents which could cause the treatment process or equipment 

to rupture, leak, corrode, or otherwise fail before the end of its intended life.  Inspections are required to 

make sure treatment process is operating correctly. 

 

Underground Injection Control (40 C.F.R. 144, 146, 147, 1000) addresses the discharge of wastes, 

chemicals or other substances into the subsurface. The federal UIC program designates injection wells 

incidental to aquifer remediation and experimental technologies as Class V wells authorized by rule that 

do not require a separate UIC permit.  State requirements apply in this case; see RCSA § 22a-430-8 

below. 

 

Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and Underground Storage 

Tank Sites (OSWER Directive 9200.4-17P, April 21, 1999) provides guidance regarding the use of 

monitored natural attenuation for the cleanup of contaminated soil and groundwater.  In particular, a 

reasonable time frame for achieving cleanup standard through monitored attenuation would be 

comparable to that which could be achieved through active restoration. 

 

2.3.2.2 State 

Hazardous Waste Management:  Generator and Handler Requirements, Listing and Identification [RCSA 

§ 22a-449(c) 100-101] establish standards for listing and identification of hazardous waste.  The 

standards of 40 CFR 260-261 are incorporated by reference.  Contaminated media will be tested before 

disposal to determine if it meets hazardous waste criteria. 
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Hazardous Waste Management: Generator Standards [RCSA § 22a-449(c)-102] establish standards for 

various classes of generators.  The standards of 40 CFR 262 are incorporated by reference.  Any 

contaminated media that, after testing, is determined to meet hazardous waste criteria will be managed in 

compliance with these standards.    

 

Solid Waste Management, RCSA §22a-209 -1 through 16, applies to the operation and management of 

all existing and proposed solid waste facilities.  Activities that are regulated include, but are not limited to, 

prevention of environmental impacts and closure.  Any remediation facility that manages non-hazardous 

solid waste material would comply with these standards. 

 

Connecticut Water Pollution Control (RCSA 22a-430-1 through 8 and 416 through 599) requirements 

parallel federal CWA requirements and would be applicable standards for remedial alternatives that 

require discharge of water to navigable streams such as the Thames River or discharge of water to 

POTWs.  Any remedial alternatives that require discharge to the Thames River and/or Town of Groton 

POTW would require compliance with these regulations, including treatment if necessary. 

 

Connecticut WQSs (CGS 22a-426), establish specific numeric criteria (WQSs), designated uses, and 

anti-degradation policies for groundwater and surface water.  Also includes stormwater requirements for 

construction projects that disturb over one acre.  Discharges of treated water to the Thames River may 

occur for alternatives that address soil, groundwater, and Thames River sediment.  The substantive 

requirements would be met if any discharges of treated water to the Thames River are required.  Would 

also be used for monitoring standards for groundwater beyond the compliance boundary for any waste 

management area and for monitoring the Thames River.  

 

Air Pollution Control (RCSA 22a-174-1 through 23) requires permits to construct and operate specified 

types of emission sources and contains emission standards that must be met prior to issuance of a 

permit.  Pollutant abatement controls may be required for soil and sediment remedial alternatives.  

Specific standards pertain to fugitive dust (18b) and control of odors (23) that may be applicable to 

remedial alternatives that address soil, groundwater, and Thames River sediment.  

 

Connecticut Soil Erosion and Sediment Control provides guidelines for the development and 

implementation of erosion and sedimentation control plans.  These guidelines would be considered during 

design of an action that would involve excavation and management of contaminated soil or sediment.   

 

Underground Injection Control (RCSA § 22a-430-8) addresses the discharge of wastes, chemicals or 

other substances into the subsurface.  These standards would regulate the use of biological or chemical 

substances in the groundwater for in situ remediation. 
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2.3.3 Action-Specific TPH State Regulatory Criteria 

All of the above-listed State action-specific ARARs would also apply as action-specific state regulatory 

criteria for TPH remediation.  In addition, the following criterion would also apply: 

 

Release Response and Corrective Action for UST Systems Containing Petroleum or Hazardous 

Substances (RCSA § 22a-449 (d)-106) mandates the removal of LNAPL to the maximum extent 

practicable and with the minimum objective of preventing migration of that free product. 

 

2.4 ESTIMATED VOLUMES OF CONTAMINATED MEDIA 

Estimates of the volumes of contaminated media that exceed PRGs and TPH cleanup criteria are 

provided in the following sections.  These volume estimates were used during the development and 

evaluation of remedial alternatives for soil, groundwater, sediment, and LNAPL.   

 

2.4.1 Estimated Volume of Contaminated Soil 

Calculations were performed to determine the volumes of contaminated soil with COC concentrations 

greater than PRGs and TPH concentrations greater than State cleanup criteria in Zones 1 through 7.  

Calculations were also completed to determine the mass of lead which is the primary soil COC and TPH.  

The calculations are provided in Appendix C, and the results of the calculations are summarized below.  

Estimates of contaminated soil volumes will be verified by the PDI. 

 

To estimate volumes of contaminated soil for this FS, it was assumed that CERCLA COCs and TPH are 

completely co-mingled in Zones 1 to 5 and in Zone 7.  This means that, wherever TPH exceeds its State 

soil cleanup criterion in these zones, one or more CERCLA COC also exceeds its soil PRG.  It was also 

assumed that there were only exceedances of the TPH State cleanup criteria in the soil of Zone 6 with no 

exceedances of CERCLA PRGs.  These assumptions will also be verified by the PDI.    

 

2.4.1.1 Zone 1 

Volume estimates for Zone 1 are as follows: 

 

• Under the I/C scenario, it was estimated that approximately 2,770 cubic yards of soil exceed PRGs.  

For the residential scenario, it was estimated that approximately 60,370 cubic yards of soil exceed 

PRGs and the TPH State cleanup criterion.   
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• Using isoconcentration contours presented on Figure 2-33, it was estimated that approximately 

14,450 cubic yards of soil have TPH concentrations greater than 2,500 mg/kg (i.e., CTDEP I/C DEC).  

This soil contains an estimated 61,550 gallons (462,550 pounds) of TPH. 

 

• Under both the I/C and residential scenarios, there is no soil with lead concentrations greater than the 

direct exposure PRG.   

 

2.4.1.2 Zone 2 

Volume estimates for Zone 2 are as follows: 

 

• Under the I/C scenario, it was estimated that approximately 1,130 cubic yards of soil exceed PRGs.  

For the residential scenario, it was estimated that approximately 6,940 cubic yards of soil exceed 

PRGs and the TPH State cleanup criterion.   

 

• Using isoconcentration contours presented on Figure 2-34, it was estimated that approximately 

185 cubic yards of soil have TPH concentrations greater than 2,500 mg/kg.  This soil contains an 

estimated 370 gallons (2,750 pounds) of TPH. 

 

• Under the I/C scenario, it was estimated that approximately 25 cubic yards of soil have mass lead 

concentrations greater than 1,090 mg/kg.  This soil contains an estimated 120 pounds of lead.  Under 

the residential scenario, it was estimated that approximately 515 cubic yards of soil have mass lead 

concentrations greater than 400 mg/kg.  This soil contains an estimated 790 pounds of lead. 

 

2.4.1.3 Zone 3 

Volume estimates for Zone 3 are as follows: 

 

• Under the I/C scenario, it was estimated that approximately 1,540 cubic yards of soil exceed PRGs.  

For the residential scenario, it was estimated that approximately 10,520 cubic yards of soil exceed 

PRGs and the TPH State cleanup criterion.   

 

• Using isoconcentration contours presented on Figure 2-35, it was estimated that approximately 

1 cubic yard of soil has TPH concentrations greater than 2,500 mg/kg.  This soil contains an 

estimated 1 gallon (7 pounds) of TPH. 

 

• Under the I/C scenario, it was estimated that approximately 810 cubic yards of soil have mass lead 

concentrations greater than 1,090 mg/kg.  This soil contains an estimated 5,400 pounds of lead.  For 
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the residential scenario, it was estimated that approximately 3,720 cubic yards of soil have mass lead 

concentrations greater than 400 mg/kg.  This soil contains an estimated 16,400 pounds of lead. 

 

2.4.1.4 Zone 4 

Volume estimates for Zone 4 are as follows: 

 

• Under the I/C scenario, it was estimated that there are approximately 4,100 cubic yards of soil that 

exceed PRGs and the TPH State cleanup criterion.  For the residential scenario, it was estimated that 

there are approximately 16,400 cubic yards of soil exceed PRGs and the TPH State cleanup criterion.   

 

• Using isoconcentration contours presented on Figure 2-36, it was estimated that approximately 

790 cubic yards of soil have TPH concentrations greater than 2,500 mg/kg.  This soil contains an 

estimated 1,250 gallons (9,400 pounds) of TPH. 

 

• Under the I/C scenario, it was estimated that approximately 2,020 cubic yards of soil have mass lead 

concentrations greater than 1,090 mg/kg.  This soil contains an estimated 15,500 pounds of lead.  For 

the residential scenario, it was estimated that approximately 7,350 cubic yards of soil have mass lead 

concentrations greater than 400 mg/kg.  This soil contains an estimated 29,500 pounds of lead. 

 

2.4.1.5 Zone 5 

Volume estimates for Zone 5 are as follows: 

 

• Under the I/C scenario, it was estimated that approximately 230 cubic yards of soil exceed the TPH 

State cleanup criterion.  For the residential scenario, it was estimated that approximately 9,280 cubic 

yards of soil exceed the TPH State cleanup criterion.   

 

• Using isoconcentration contours presented on Figure 2-37, it was estimated that approximately 

2,290 cubic yards of soil have TPH concentrations greater than 2,500 mg/kg.  This soil contains an 

estimated 3,900 gallons (29,300 pounds) of TPH. 

 

• Lead was not a direct exposure COC for Zone 5 soil.   
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2.4.1.6 Zone 6 

Volume estimates for Zone 6 are as follows: 

 

• Under the I/C scenario, it was estimated that approximately 730 cubic yards of soil exceed the TPH 

State cleanup criterion.  For the residential scenario, it was estimated that approximately 8,370 cubic 

yards of soil exceed the TPH State cleanup criterion.   

 

• Using isoconcentration contours presented on Figure 2-38, it was estimated that approximately 

800 cubic yards of soil have TPH concentrations greater than 2,500 mg/kg.  This soil contains an 

estimated 1,030 gallons (7,700 pounds) of TPH. 

 

• Lead was not a COC for Zone 6 soil.   

 

2.4.1.7 Zone 7 

Volume estimates for Zone 7 are as follows: 

 

• Under the I/C scenario, it was estimated that approximately 9,770 cubic yards of soil exceed PRGs.  

For the residential scenario, it was estimated that approximately 60,980 cubic yards of soil exceed 

PRGs and the TPH State cleanup criterion.   

 

• Using isoconcentration contours presented on Figure 2-39, it was estimated that approximately 

4 cubic yards of soil have TPH concentrations greater than 2,500 mg/kg.  This soil contains an 

estimated 4 gallons (31 pounds) of TPH. 

 

• Under the I/C scenario, it was estimated that approximately 4,220 cubic yards of soil have mass lead 

concentrations greater than 1,090 mg/kg.  This soil contains an estimated 82,060 pounds of lead.  For 

the residential scenario, it was estimated that approximately 28,860 cubic yards of soil have mass 

lead concentrations greater than 400 mg/kg.  This soil contains an estimated 247,150 pounds of lead. 

 

2.4.2 Estimated Volumes of Contaminated Groundwater 

Although as noted earlier, there is a significant amount of uncertainty associated with the identity of 

groundwater COCs, particularly metals, calculations were performed to determine the volumes of 

contaminated groundwater with COC concentrations greater than PRGs or TPH concentrations greater 

than its State cleanup criterion in Zones 1, 4, and 7 based on available data.  These calculations are 

provided in Appendix C.  For the purpose of this FS and subject to confirmation by the PDI, points of 
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groundwater contamination were estimated to extend in a 50-foot radius from each of the monitoring wells 

where exceedances of PRGs or TPH State cleanup criterion were detected.  Volume computations were 

based on an estimated contaminated groundwater thickness of 10 feet and a soil porosity of 0.3. 

 

Two groups of points of groundwater contamination were identified in Zone 1, including a single fully co-

mingled copper/TPH point of groundwater contamination centered on monitoring well FOMW14 and a 

cluster of arsenic/copper points of groundwater contamination centered on monitoring wells 13MW19, 

13MW20, and 13MW21.  The estimated surface area and volume of the Zone 1 copper/TPH point of 

groundwater contamination are 7,850 square feet and 23,550 cubic feet (or 176,250 gallons), respectively.  

The estimated combined surface area and volume of the Zone 1 arsenic/copper points of groundwater 

contamination are 16,750 square feet and 50,300 cubic feet (or 376,150 gallons), respectively. 

 

Two groups of points of groundwater contamination were identified in Zone 4, including a partially co-

mingled cluster of arsenic/TPH points of groundwater contamination centered on monitoring wells 

13MW13, 13MW15, 13MW16, NESO-10, and WE-5 and a single lead point of groundwater contamination 

centered on monitoring well NESO-11.  The estimated combined surface area and volume of the Zone 4 

arsenic/TPH points of groundwater contamination are 29,550 square feet and 88,700 cubic feet (or 

663,350 gallons), respectively.  Within this surface area and volume, an estimated 27,900 square feet and 

83,700 cubic feet (or 626,250 gallons) contains concentrations of arsenic greater than its groundwater PRG 

and an estimated 7,850 square feet and 23,550 cubic feet (or 176,250 gallons) contains concentrations of 

TPH greater than its State cleanup criterion.  The estimated surface area and volume of the Zone 4 lead 

point of groundwater contamination are 7,850 square feet and 23,550 cubic feet (or 176,250 gallons), 

respectively. 

 

A cluster of arsenic points of groundwater contamination centered on monitoring wells 20MW7 and 

MW4-7RI was identified in Zone 7.  The estimated combined surface area and volume of the Zone 7 arsenic 

points of groundwater contamination are 13,450 square feet and 40,400 cubic feet (or 302,300 gallons), 

respectively. 

 

2.4.3 Estimated Volume of Contaminated Sediment 

Calculations were performed to determine the volume of contaminated sediment with COC 

concentrations greater than PRGs in Zone 4 and Outer Pier 1.  These calculations are provided in 

Appendix C.  Contaminated sediment was estimated to extend to approximately 6 feet bss based on 

historical core sampling results.  Using the areas identified as exceeding ecological PRGs on 

Figures 2-18 to 2-24 (Zone 4) and Figures 2-27 and 2-31 (Outer Pier 1), the following in-situ surface 

areas and volumes of contaminated sediment have been estimated: 
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• Zone 4:  0 to 2 foot depth interval: 25,950 square feet and 51,900 cubic feet (or 1,920 cubic yards) 

• Zone 4:  2 to 4 foot depth interval: 61,750 square feet and 123,500 cubic feet (or 4,570 cubic yards) 

• Zone 4:  4 to 6 foot depth interval: 51,050 square feet and 102,100 cubic feet (or 3,780 cubic yards) 

• Outer Pier 1:  4 to 6 foot depth interval: 13,500 square feet and 27,000 cubic feet (or 1,000 cubic 

yards) 

 

The total in-situ volume of Zone 4 and Outer Pier 1 contaminated sediment is thus estimated at 

304,500 cubic feet or 11,280 cubic yards.  However, the above figures must be adjusted by taking two 

factors into consideration to estimate the actual surface areas and volumes that would have to be 

dredged for remediation. 

 

The first factor is that the Navy reached an agreement with EPA that sediment contamination extending 

either within or west of the 30-foot-wide Zone 4 Dredge Buffer Zone does not need to be considered for 

remediation.  Based on this agreement, the estimated in-situ surface area and volume of contaminated 

sediment to be remediated in the Zone 4 0 to 2 foot and 2 to 4 foot depth intervals are now 18,150 square 

feet and 36,300 cubic feet (or 1,340 cubic yards) and 58,400 square feet and 116,800 cubic feet (or 

4,330 cubic yards), respectively.  Other in-situ surface areas and volumes remain as estimated above. 

 

The second factor is that the actual surface areas and volumes of sediment that would have to be 

dredged to remove contamination are significantly larger than their estimated in-situ values because: 

(1) at a number of locations (particularly at Outer Pier 1) contaminated sediment is overlaid by clean 

sediment which would also have to be dredged and (2) additional sediment would have to be dredged to 

ensure that all contaminated sediment is removed (overdredging) and operational dredge depths are 

reached, and  to provide adequate slope stability for the dredged areas.  It is assumed that all of the 

sediments are contaminated with CERCLA contaminants and require management under a CERCLA 

action.  Accordingly, the total volume of Zone 4 and Outer Pier 1 sediment to be dredged is estimated at 

629,910 cubic feet or 23,330 cubic yards including 536,490 cubic feet or 19,870 cubic yards for Zone 4 

and 93,420 cubic feet or 3,460 cubic yards for Outer Pier 1 (see Appendix D.3.1). 

 

2.4.4 Estimated Volume of LNAPL 

Calculations were performed to determine the volume of soil contaminated with TPH and the volume of 

LNAPL in the soil in Zone 1.  As estimated by the calculations provided in Appendix C and as shown on 

Figure 2-32, there are approximately 1,100 cubic yards of soil with concentrations of TPH greater than 

22,500 mg/kg in Zone 1 which is the level above which LNAPL release occurs.  Subject to confirmation by 

the PDI, it was estimated that 3,900 gallons (29,600 pounds) of TPH is present as LNAPL in these 

1,100 cubic yards of contaminated soil.   
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Requirement Citation Status Synopsis of Requirement Evaluation/Action to Be Taken 
FEDERAL 
Cancer Slope Factors 
(CSFs) 

United States 
Environmental 
Protection Agency 
(EPA) Integrated 
Risk Information 
System (IRIS) and 
others 

To be 
considered 
(TBC) 

These are guidance values used in 
Human Health Risk Assessment 
(HHRA) to evaluate the potential 
carcinogenic hazard caused by 
exposure to contaminants. 

Primary basis for evaluating carcinogenic 
human health risks at these sites from 
contaminated soil and groundwater.  Risk 
calculations can be used to establish 
Preliminary Remediation Goals (PRGs). 

Reference Doses (RfDs) EPA IRIS and 
others 

TBC These are guidance values used in 
HHRA to evaluate the potential non-
carcinogenic hazard caused by 
exposure to contaminants. 

Primary basis for evaluating 
noncarcinogenic human health risks at 
these sites from contaminated soil and 
groundwater.  Risk calculations can be 
used to establish PRGs. 

Guidelines for 
Carcinogen Risk 
Assessment 

EPA/630/P-
03/001F (March 
2005) 

TBC These guidelines are used to perform 
HHRA.  They provide a framework for 
assessing possible cancer risks from 
exposures to pollutants or other agents 
in the environment.  

Primary basis for evaluating carcinogenic 
human health risks at these sites from 
contaminated soil and groundwater.  Risk 
calculations can be used to establish 
PRGs. 

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens 

EPA/630/R-
03/003F (March 
2005) 

TBC These guidelines are used to perform 
HHRA and address a number of issues 
pertaining to cancer risks associated 
with early-life exposures in general and 
provide specific guidance on potency 
adjustment for carcinogens acting 
through a mutagenic mode of action.   

Primary basis for evaluating carcinogenic 
human health risks at these sites from 
contaminated soil and groundwater.  Risk 
calculations can be used to establish 
PRGs. 
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Requirement Citation Status Synopsis of Requirement Evaluation/Action to Be Taken 
Recommendations of 
the Technical Review 
Workgroup for Lead for 
an Approach to 
Assessing Risks 
Associated with Adult 
Exposure to Lead in Soil 

EPA-540-R-03-
001, OSWER Dir 
#9285.7-54 
(January 2003) 

TBC EPA guidance for evaluating the risks 
posed by lead in soil. 

This guidance would be used to evaluate 
risk from lead-contaminated soil. 

Effect Range Median-
Quotient (ERM-Q) 

Long, Edward, et 
al,   1995.  
Incidence of 
Adverse Biological 
Effects Within 
Ranges of 
Chemical 
Concentrations in 
Marine and 
Estuarine 
Sediments, and 
Long and Morgan, 
1991.  Potential 
for Biological 
Effects of 
Sediment-Sorbed 
Contaminants 
Tested in the 
National Status 
and Trends 
Program. 

TBC Provide guidance values for identifying 
potential risk to ecological receptors 
exposed to contaminated sediments.  
The citations provide the ERM values 
which were then used in conjunction 
with site-specific toxicity test data to 
develop the PRGs. 

The document would be used to develop 
standards used for evaluating risk to 
aquatic ecological receptors exposed to 
contaminated sediment. This guidance 
would also be used to establish sediment 
PRGs.   



TABLE 2-1 
 

POTENTIAL CHEMICAL-SPECIFIC ARARs AND TBCs 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 
 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to Be Taken 
STATE OF CONNECTICUT 
Remediation Standard 
Regulations 

Connecticut 
General Statues 
(CGS) 22a-133k; 
Regulations of 
Connecticut State 
Agencies (RCSA) 
22a-133k - 1 thru 
3  
 
 
 

Applicable 
 
 
 
 
 
 
 
 
 
 
 

These regulations provide specific 
numerical cleanup criteria for a wide 
variety of contaminants in soil, 
groundwater, and soil vapor.  The 
regulations include procedures for 
establishing criteria where none exist 
for a particular contaminant and for 
establishing criteria where those 
specified in the regulation are not 
appropriate.  Requirements are based 
on groundwater in the area being 
classified by the state as GB. 

Regulation would be used to establish 
PRGs for soil and groundwater. Any cover 
system over contamination being left in 
place will be established, monitored and 
maintained in compliance with these 
standards. 
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  Requirement Citation Status Synopsis Evaluation/Action to be Taken 
FEDERAL 
Clean Water Act (CWA)  
Section 404(b)(1) 
Guidelines for 
Specification of Disposal 
Sites for Dredged or Fill 
Material 

33 United States 
Code (USC) 
1344; 40 Code of 
Federal 
Regulations 
(CFR) 40 CFR 
Part 230 and 
320-323 

Applicable Regulates the discharge of dredge 
and fill materials in wetlands and 
navigable waters.  Such discharges 
are not allowed if practicable 
alternatives are available. 

Alternatives for Thames River sediment 
may include dredging and filling activities. 
The substantive requirements would be 
met if any dredging or filling activities were 
done in the Thames River.   

Rivers and Harbors Act 
and Section 10  

33 USC 401; 33 
USC 403 and 33 
CFR 320-323 

Applicable Regulates the excavation and 
placement of fill and structures in 
navigable waters.  Set forth criteria for 
obstructions or alternations of 
navigable waters and may require 
mitigation for impacts decided on a 
case-by-case basis.   

Alternatives for Thames River sediment 
may include dredging and filling activities. 
The substantive requirements would be 
met if any dredging or filling activities were 
done in the Thames River. 

Fish and Wildlife 
Coordination Act 

16 USC Part 661 
et seq.; 40 CFR 
122.49 

Applicable Requires action to be taken to protect 
fish and wildlife from projects 
affecting streams or rivers. 

Contaminated groundwater or soil may 
migrate into the Thames River directly or 
indirectly.  Alternatives for Thames River 
sediment may include dredging and filling 
activities.  Appropriate federal and 
Connecticut agencies would be consulted 
on how to minimize impacts of any 
remedial activities on any wildlife that may 
be dependent on the Thames River. 



TABLE 2-2 
 

POTENTIAL LOCATION-SPECIFIC ARARs AND TBCs 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 
 

  Requirement Citation Status Synopsis Evaluation/Action to be Taken 
Coastal Zone 
Management Act 

16 USC 1451 et 
seq. 

Applicable Ensures that remedial 
action/corrective measures protect 
coastal resources. 

A significant portion of the Lower Subase is 
within the 100-year floodplain of the 
Thames River (a state coastal flood zone).  
Alternatives for soil, groundwater, Thames 
River sediment, and LNAPL may be 
conducted within the floodplain.  Any 
actions would be conducted in accordance 
with the provisions of the act and minimize 
impacts to coastal resources. 

STATE OF CONNECTICUT 
Coastal Management 
Act 

Regulations of 
Connecticut State 
Agencies (RCSA) 
22a-90 to 112 

Applicable Requires facilities conducting 
activities within the coastal zone to 
submit a coastal site plan to the 
municipality.  The municipality uses 
the coastal site plan to determine 
whether the proposed activity poses 
unacceptable impact on coastal 
resources and future water-
dependent activities.  The municipality 
may require that all reasonable 
measures be taken to mitigate such 
adverse impacts. 

A significant portion of the Lower Subase is 
within the 100-year floodplain of the 
Thames River.  Alternatives for soil, 
groundwater, Thames River sediment, and 
LNAPL may all be conducted within the 
floodplain.  Any actions would be 
conducted in accordance with the 
provisions of the act and minimize impacts 
to coastal resources.  

Connecticut Endangered 
Species Act 

CGS 26-303 to 
314 

Applicable Regulates activities affecting state-
listed endangered or threatened 
species or their critical habitat. 

The state-threatened Atlantic Sturgeon 
inhabits the Thames River.  Actions that 
can impact the sturgeon would have to 
comply with the requirement of this act.  
Remedial activities for sites addressed in 
this FS may directly impact the Thames 
River and actions would need to be taken 
during these remedial activities to protect 
the Atlantic Sturgeon.   
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  Requirement Citation Status Synopsis Evaluation/Action to be Taken 
Tidal Wetlands and 
Watercourse 

RCSA 22a-30-1 
through 17 

Applicable Regulates all activities within or 
affecting tidal wetlands and 
watercourses. 

Remedial alternatives considered in this 
FS for Thames River sediment would 
potentially include dredging and placement 
of fill within the Thames River.  The 
substantive requirements of the standards 
would be met if any alterations were made 
to the watercourse.  

STATE OF CONNECTICUT (Continued) 
Flood Management 
Regulations  

RCSA 25-68h-1 
through 25-68h-3 

Applicable These regulations govern State 
activities in flood plains to minimize 
flood risk and prevent flood hazards.  
Also addresses stormwater runoff. 

Any work in the 100-year flood plain of the 
Lower Subase would comply with the 
substantive provisions of the regulations.   

Regulation of Dredging 
and Erection of 
Structures and 
Placement of Fill in 
Tidal, Coastal, or 
Navigable Waters 

CGS 22a-359 
through 363f 

Applicable These statutes regulate dredging, 
erection of structures, and placement 
of fill in tidal, coastal, or navigable 
waters waterward of the high tide line. 

Remedial alternatives considered in this 
FS for Thames River sediment would 
potentially include dredging and placement 
of fill within the Thames River.  The 
substantive requirements of the standards 
would be met if any alterations were made 
to the watercourse. 
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COCs 

Zone 1 Zone 2 Zone 3 
Soil PRGs 

Groundwater 
PRGs 
(µg/L) 

LNAPL(4) 
PRGs 

Soil PRGs Soil PRGs 
I/C 

DEC(1) 
(mg/kg) 

Res 
DEC(1) 

(mg/kg) 
PMC(1,2) 

I/C 
PMC(1,3

) 

Res 
PMC(1,3

) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

Benzo(a)anthracene 7.8 1 1  
mg/kg 

11* 
mg/kg 

4* 
mg/kg --- --- --- --- --- --- --- 1 --- --- 

Benzo(a)pyrene 1 1 1  
mg/kg 

16* 
mg/kg 

6* 
mg/kg --- --- --- --- --- --- --- --- --- --- 

Benzo(b)fluoranthene 7.8 1 1 
mg/kg 

7* 
mg/kg 

2.6* 
mg/kg --- --- --- --- --- --- --- --- --- --- 

Benzo(k)fluoranthene --- --- 1 
mg/kg --- 6.5* 

mg/kg --- --- --- --- --- --- --- --- --- --- 

Carbazole --- --- 1 
mg/kg --- --- --- --- --- --- --- --- --- --- --- --- 

Chrysene --- --- 1 
mg/kg 

18* 
mg/kg 

6.8* 
mg/kg --- --- --- --- --- --- --- --- --- --- 

Dibenzo(a,h)anthracene 1 1 1 
mg/kg --- 5.1* 

mg/kg --- --- --- --- --- --- --- --- --- --- 

Indeno(1,2,3-cd)pyrene 7.8 1 1 
mg/kg --- 6.0* 

mg/kg --- --- --- --- --- --- --- --- --- --- 

Phenanthrene --- --- 40 
mg/kg --- 40 

mg/kg --- --- --- --- --- --- --- --- --- --- 

Pyrene --- --- 40 
mg/kg --- --- --- --- --- --- --- --- --- --- --- --- 

Arsenic --- --- --- --- --- 10(5) --- --- --- --- --- --- --- --- --- 

Copper --- --- --- --- --- 48(6) --- --- --- --- --- --- --- --- --- 

Lead --- --- 
0.15 
mg/L 

 

0.23* 
mg/L 

 

0.15 
mg/L 

 
--- --- --- --- 0.16* 

mg/L 
0.15 
mg/L 1,090* 400 

0.38* 
mg/L or 
1,090 

mg/kg(7) 

0.15 
mg/L or 
1,090 

mg/kg(7) 

Mercury --- 24* --- --- --- --- --- --- --- --- --- --- --- --- --- 

TPH(8) 2,500 500 2,500 
mg/kg 

2,500 
mg/kg 

2,500 
mg/kg 2,500(9) 

Remove to 
maximum 
practical 
extent  

2,500 500 2,500 
mg/kg 

2,500 
mg/kg --- 500 2,500 

mg/kg 
2,500 
mg/kg 
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COCs 

Zone 4 Zone 5 Zone 6 Zone 7 
Soil PRGs 

Groundwater 
PRGs 
(µg/L) 

Sediment 
PRGs(10) 

Soil PRGs Soil PRGs Soil PRGs 
Groundwater 

PRGs 
(mg/L) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

Benzo(a)anthracene --- 1 --- 
3.4* 

mg/kg 
--- --- --- --- --- --- --- --- --- --- --- 1 --- 4.4* 

mg/kg --- 

Benzo(a)pyrene 1 1 --- --- --- --- --- 1 --- --- --- --- --- --- 1 1 --- 6.5* 
mg/kg --- 

Benzo(b)fluoranthene --- 1 --- 2.2* 
mg/kg --- --- --- 1 --- --- --- --- --- --- 7.8 1 7.7* 

mg/kg 
2.8* 

mg/kg --- 

Benzo(k)fluoranthene --- --- --- --- --- --- --- --- --- --- --- --- --- --- -- --- --- 7.1* 
mg/kg --- 

Chrysene --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 7.4* 
mg/kg --- 

Dibenzo(a,h)anthracene 1 1 --- --- --- --- --- --- --- --- --- --- --- --- 1 1 --- --- --- 

Indeno(1,2,3-cd)pyrene --- 1 --- --- --- --- --- --- --- --- --- --- --- --- --- 1 --- --- --- 

Methylene chloride --- --- --- --- --- --- --- --- --- 1 
mg/kg --- --- --- --- --- --- --- --- --- 

2-Methylnaphthalene --- --- --- --- --- --- --- --- --- 12* 
mg/kg --- --- --- --- --- --- --- --- --- 

PCB Congener --- --- --- --- --- 
1 

mg/kg 
--- --- --- --- --- --- --- --- --- --- --- --- --- 

ERM-Q --- --- --- --- --- 1.17 --- --- --- --- --- --- --- --- --- --- --- --- --- 

Antimony --- --- --- --- --- --- --- --- --- --- --- --- --- --- 410* 31* 

0.08* 
mg/L 

or 
410(7)* 
mg/kg 

0.06 
mg/L 

or 
410(7)* 
mg/kg 

--- 

Arsenic --- --- --- 0.27* 
mg/L 10(5) --- --- --- --- --- --- --- --- --- --- 10 

0.15* 
mg/L 

or 
10(7)* 
mg/kg 

0.1* 
mg/L 

or 
10(7)* 
mg/kg 

10(5) 

Copper --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 3,130* --- --- --- 

Lead 1,090* 400 0.19* 
mg/L 

0.15 
mg/L 810(11) --- --- --- --- 0.15 

mg/L --- --- --- --- 1,090* 400 

0.26*  
mg/L 

or 
1,090(7

)* 
mg/kg 

0.15 
mg/L 
and 

1,090(7

)* 
mg/kg 

--- 
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COCs 

Zone 4 Zone 5 Zone 6 Zone 7 
Soil PRGs 

Groundwater 
PRGs 
(µg/L) 

Sediment 
PRGs(10) 

Soil PRGs Soil PRGs Soil PRGs 
Groundwater 

PRGs 
(mg/L) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

I/C 
DEC(1) 

(mg/kg) 

Res 
DEC(1) 

(mg/kg) 

I/C 
PMC(1) 

Res 
PMC(1) 

TPH(8) 2,500 500 2,500 
mg/kg 

2,500 
mg/kg 2,500(9) --- 2,500 500 2,500 

mg/kg 
2,500 
mg/kg 2,500 500 2,500 

mg/kg 
2,500 
mg/kg - 500 --- --- --- 

 
NOTES: 
 
COC Chemical of Concern 
CTDEP Connecticut Department of Environmental Protection 
DEC Direct Exposure Criteria 
ERM-Q Effects Range Median-Quotient 
I/C Industrial/Commercial 
LNAPL Light Non-Aqueous Phase Liquid 
PCB Polychlorinated biphenyls 
PMC Pollutant Mobility Criteria 
PRG Preliminary Remediation Goal 
Res Residential 
RSR Remediation Standard Regulation 
TPH Total Petroleum Hydrocarbon 
* Calculated site-specific criteria.  See Note (1). 
(1) PMC and DEC values are CTDEP RSR values, except where flagged with an asterisk (*).  Flagged values are calculated site-specific criteria.  Refer to Appendix B. 
(2) PMCs for areas of Zone 1 where LNAPL is present and no Alternative PMCs may be calculated.  
(3) PMCs for areas of Zone 1 where no LNAPL is present and Alternative PMCs are allowable. 
(4) LNAPL is not a CERCLA medium of concern, but a medium of State concern. 
(5) Site-specific Alternative Surface Water Protection Criterion (SWPC) promulgated by the Connecticut Department of Environmental Protection (CTDEP) to be used for the groundwater of Zones 1 through 7. 
(6) Standard SWPC as promulgated by Connecticut Remediation Standard Regulations (RSRs) to be used for Zone 1 groundwater only as mandated by CTDEP. 
(7) I/C DEC criteria used for PMC for mass metal results where leachate results are not available. 
(8) TPH was not identified as a CERCLA COC, but as a contaminant evaluated under CTDEP RSRs.  
(9) Based on the criterion specified in the NSB-NLON General Permit for the Discharge of Stormwater with Industrial Activity, Bureau of Materials Management and Compliance Assurance, Permit GSI000679 issued on July 8, 2009. 
(10) Also apply to area of Outer Pier 1 sediment centered on sampling point TRP1-SD-005.  
(11) Site-Specific Alternative SWPC developed per Section 22a-133k-3(b)(3) of the Connecticut RSRs to be used for groundwater of Zones 2 through 7. 
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COCs ERM Value 

SVOCs (µg/kg)  
Total HMW PAHs 9,600(1) 
Total LMW PAHs 3,160(1) 
PCBs & Pesticides (µg/kg)  
Total PCBs 180(1) 
Alpha Chlordane 6(2) 
Total 4-4’ DDx 46.1(1) 
Metals (mg/kg)  
Arsenic 70(1) 
Cadmium 9.6(1) 
Chromium 370(1) 
Copper 270(1) 
Lead 218(1) 
Nickel 51.6(1) 
Selenium 1.4(3) 
Zinc 410(1) 

 
NOTES: 
 
(1) Long, E.R., D.D. McDonald, S.L. Smith, et al., 1995.  Incidence of Adverse Biological Effects 

within Ranges of Chemical Concentrations in Marine and Estuarine Sediments.  In Environmental 
Management, Vol. 19, No. 1. 

(2) Long, E.R., and L.G. Morgan, 1991.  The Potential for Biological Effects of Sediment-Sorbed 
Contaminants Tested in the National Status and Trends Program.  NOAA Technical 
Memorandum NOS OMA 52. 

(3) Wolfenden, J.D., and M.P. Carlin, 1992.  Sediment Screening Criteria and Testing Requirements 
for Wetland Creation and Upland Beneficial Reuse.  California Environmental Protection Agency 
and California Regional Water Quality Control Board. 

COC Chemical of concern 
DDx Total 4-4’ DDx includes 4,4’-DDD, 4-4’-DDE, and 4-4’-DDT. 
ERM Effects range median 
ERM-Q Effects range median quotient 
µg/kg Microgram per kilogram 
mg/kg Milligram per kilogram 
PAHs Polycyclic aromatic hydrocarbons.  High molecular weight (HMW) PAHs include 

benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluoranthene, and 
pyrene.  Low molecular weight (LMW) PAHs include 2-methylnaphthalene, acenaphthene, 
acenaphthylene, anthracene, fluorene, naphthalene, and phenanthrene. 

PCBs Polychlorinated biphenyls.  Total PCBs include the following 18 congeners: Cl2(08), Cl3(18), 
Cl4(28), Cl4(44), Cl4(52), Cl5(66), Cl5(101), Cl5(105), Cl5(118), Cl6(128), Cl6(138), Cl6(153), 
Cl7(170), Cl7(180), Cl7(187), Cl8(195), Cl9(206), and Cl10(209). 

SVOCs Semi-volatile organic compounds 
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Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
FEDERAL 
Clean Water Act 
(CWA), Pretreatment 
Regulations 

40 Code of 
Federal 
Regulations 
(CFR) § 403 

Applicable General pretreatment requirements for 
discharge to a publicly-owned treatment 
works (POTWs).  If remedial activities include 
such a discharge to the local sanitary sewer, 
pre-treatment standards would be applicable 
or relevant and appropriate requirements 
(ARARs). 

Discharges to the sanitary sewer system 
may occur for alternatives that address soil, 
groundwater, and Thames River sediment.  
The substantive requirements would be met 
if any discharges to the sanitary sewer are 
required.     

Clean Water Act 
(CWA), Section 304;  
National 
Recommended Water 
Quality Criteria 
(NRWQC) 

33 United States 
Code (USC) 
1314; 40 CFR 
122.44 

Relevant 
and 
Appropriate 
to all 
alternatives. 

Guidelines establish National Recommended 
Water Quality Criteria (NRWQC) for the 
protection of human health and/or the aquatic 
organisms. 

Water quality monitoring would be performed 
to ensure that these criteria are not 
exceeded during dredging and dewatering 
operations.   

CWA, Section 402, 
National Pollution 
Discharge Elimination 
System (NPDES) 

USC 1342; 40 
CFR 122 
through 125 

Applicable These standards govern point source 
discharges of pollutants to surface water.  
Includes stormwater requirements for 
construction projects that disturb over one 
acre. 

Discharges of treated water to the Thames 
River may occur for alternatives that address 
soil, groundwater, and Thames River 
sediment.  The substantive requirements 
would be met if any discharges of treated 
water to the Thames River are required.  In 
addition, stormwater standards under these 
regulations will be met.    
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Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
FEDERAL (continued) 
Toxic Substance 
Control Act (TSCA), 
PCB Remediation 
Waste Risk-Based 
Standards 

15 USC § 2601 
et seq.; 40 CFR 
761.61(c) 

Applicable Risk-based standards for the sampling, 
cleanup, or disposal of PCB remediation 
waste.  Written approval for the proposed 
risk-based clean up must be obtained from 
the Director, Office of Site Remediation and 
Restoration, EPA Region 1. 

These standards would be applicable to the 
evaluation of risk and implementation of 
remedial measures associated with PCB-
contaminated sediment.  The Navy will seek 
public comment in the Proposed Plan about 
the finding that the proposed remedy for PCB 
contamination at the Site will not pose an 
unreasonable risk of injury to health or the 
environment.  An EPA finding that the 
remedy meets these standards will be 
included in the Record of Decision. 

Clean Air Act (CAA), 
National Emissions 
Standards for 
Hazardous Air 
Pollutants (NESHAPs) 

42 USC 
§12(b)(1); 40 
CFR Part 61 

Applicable The regulations establish emissions standards 
for 189 hazardous air pollutants.  Standards 
set for dust control and other release sources. 

Soil and sediment remedial alternatives that 
would generate dust and air pollutants would 
comply with these regulations.  

United States 
Environmental 
Protection Agency 
(EPA) Contaminated 
Sediment Remediation 
Guidance for 
Hazardous Waste 
Sites 

EPA-540-R-05-
012; Office of 
Solid Waste and 
Emergency 
Response 
(OSWER) 
9355.0-85 
December 2005 

To be 
considered 
(TBC) 

Guidance on the remediation of contaminated 
sediments, including capping and dredging. 

Would be considered for the formulation and 
evaluation of sediment remedial alternatives. 



TABLE 2-5 
 

POTENTIAL ACTION-SPECIFIC ARARs AND TBCs 
LOWER SUBASE FEASIBILITY STUDY 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 6 
 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
FEDERAL (continued) 
RCRA, Interim Status 
TSDF Standards, 
Chemical, Physical 
and Biological 
Treatment 

40 CFR § 
265.401(b) 

Relevant 
and 
Appropriate 

Treatment reagents must not be placed in the 
treatment process or equipment if they could 
cause the treatment process or equipment to 
rupture, leak, corrode, or otherwise fail before 
the end of its intended life.  Inspections are 
required to make sure treatment process is 
operating correctly. 

In-situ treatment would be conducted in 
compliance with these standards, in 
particular regarding the handling and 
management of treatment chemicals. 

Underground Injection 
Control 

40 CFR 144, 
146, 147.350 

Relevant 
and 
Appropriate  

These regulations address the discharge of 
wastes, chemicals or other substances into 
the subsurface. The federal UIC program 
designates injection wells incidental to aquifer 
remediation and experimental technologies as 
Class V wells authorized by rule that do not 
require a separate UIC permit.  State 
requirements apply in this case; see RCSA § 
22a-430-8 below. 

The subsurface injection of chemical 
substances for the purpose of in-situ 
remediation would comply with these 
regulations.   

Use of Monitored 
Natural Attenuation at 
Superfund, RCRA 
Corrective Action, and 
Underground Storage 
Tank Sites 

OSWER 
Directive 
9200.4-17P 
(April 21, 1999) 

TBC EPA guidance regarding the use of monitored 
natural attenuation for the cleanup of 
contaminated soil and groundwater.  In 
particular, a reasonable time frame for 
achieving cleanup standard through 
monitored attenuation would be comparable 
to that which could be achieved through active 
restoration. 

Monitored natural attenuation alternatives 
would only meet these standards if natural 
attenuation would attain all groundwater 
cleanup standards within a reasonable time 
frame.   
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Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
STATE OF CONNECTICUT 
Hazardous Waste 
Management:  
Generator and 
Handler 
Requirements, Listing 
and Identification 
 

Regulations of 
Connecticut 
State Agencies 
(RCSA) 
§ 22a-449(c) 
100-101   

Applicable Connecticut is delegated to administer the 
Federal Resource Conservation and 
Recovery Act (RCRA) statute through its state 
regulations.  These sections establish 
standards for listing and identification of 
hazardous waste.  The standards of 40 CFR 
260-261 are incorporated by reference.  

Hazardous waste determinations would be 
performed on all contaminated soils, 
sediments and groundwater, removed to 
determine that the levels of regulated 
constituents do not exceed applicable limits.  
Any contaminated soils that exceed 
hazardous waste standards would be 
managed in accordance with requirements of 
these regulations. Also, wastes produced 
from dewatering treatment would be tested to 
determine whether they exceed applicable 
limits.  These regulations would only apply to 
those remedial alternatives that would result 
in the removal of contaminated soil with 
hazardous characteristics. 

Hazardous Waste 
Management: 
Generator Standards 

RCSA § 22a-
449(c)-102  

Applicable This section establishes standards for various 
classes of generators.  The standards of 40 
CFR 262 are incorporated by reference. 

Any hazardous waste that is generated from 
either excavated soil/sediment or treated 
groundwater would be handled and disposed 
of in compliance with these standards.  
These regulations would only apply to those 
remedial alternatives that would result in the 
removal of contaminated soil with hazardous 
characteristics. 

Underground Injection 
Control 

RCSA § 22a-
430-3, 4, and 8 

Applicable These regulations address the discharge of 
wastes, chemicals or other substances into 
the subsurface.  

The subsurface injection of chemical 
substances for the purpose of in-situ 
remediation would comply with these 
regulations.   
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Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
STATE OF CONNECTICUT (continued) 
Water Pollution 
Control 

RCSA 22a-
430-1 through 8 
and 416 through 
599 

Applicable These regulations govern the pretreatment 
and discharge of water to POTWs. 

Any remedial alternatives that require 
discharge untreated or treated water to the 
Thames River or other navigable water 
and/or POTWs will require compliance with 
these regulations, including treatment if 
necessary. 

Water Quality 
Standards (WQSs) 

Connecticut 
General 
Statutes (CGS) 
22a-426 

Applicable Establishes specific numeric criteria, 
designated uses, and anti-degradation 
policies for groundwater and surface water.  
Includes stormwater requirements for 
construction projects that disturb over one 
acre. 

Discharges of treated water to the Thames 
River may occur for alternatives that address 
soil, groundwater, and Thames River 
sediment.  The substantive requirements 
would be met if any discharges of treated 
water to the Thames River are required.  In 
addition, stormwater standards under these 
regulations will be met.  Also to be used for 
monitoring standards for groundwater 
beyond the compliance boundary for any 
waste management area and to monitor the 
Thames River.     

Air Pollution Control RCSA 22a-
174-1 through 
29 

Applicable These regulations pertain to the construction 
and operation of specified types of emission 
sources and contain emission standards that 
must be met.  Pollutant abatement controls 
may be required.  Specific standards pertain 
to fugitive dust (18b) and control of odors (23).

Significant emission sources are not 
anticipated; however, dust and odor 
emissions must be considered during 
potential remedial actions.   
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Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
STATE OF CONNECTICUT (continued) 
Guidelines for Soil 
Erosion and Sediment 
Control 

Connecticut 
Council on Soil 
and Water 
Conservation 

To be 
considered 

The guidelines provide technical and 
administrative guidance for the development, 
adoption, and implementation of an erosion 
and sediment control program. 

These guidelines would be incorporated into 
any remedial design for the Lower Subase 
sites and Thames River sediment that 
involve excavation and management of 
excavated materials.   
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#

ZONE 1

TB2-1RI    [2 - 3.5']             RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                21000     [11000]
BENZO(A)PYRENE                    17000     [16000]
BENZO(B)FLUORANTHENE              17000      [7000]
CHRYSENE                          19000     [18000]
TB2-1RI    [7 - 7.5']             RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                16000     [11000]
BENZO(B)FLUORANTHENE              12000  J   [7000]
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TB4-1RI    [2 - 4']               RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(B)FLUORANTHENE              7400       [7000]
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#S
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#S Soil Sample Location,
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Former Building
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analyses, mass results greater than 1090 mg/kg
are estimated to exceed the Alternative PMC. 
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#S

13MW2    [10 - 12']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      14000      [500]

13MW1    [12 - 14']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1200       [500]

TB6-1RI    [2 - 4']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      2300       [500]

13MW3    [12 - 14']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      11000      [500]

13MW18    [9 - 11']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      51600  J   [500]

13TB13    [9 - 11']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      686  J     [500]

TB4-1RI    [2 - 4']               RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                4300       [4000]
BENZO(A)PYRENE                    6900       [6000]
BENZO(B)FLUORANTHENE              7400       [2600]13MW20/13TB17    [4 - 6']         RESULT     PRG

Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      546  J     [500]

13MW21/13TB15    [7 - 9']         RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      788  J     [500]

13MW19/13TB16    [8 - 10']        RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      610  J     [500]

13MW7    [8 - 10']                RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      830        [500]

TB8-1RI    [10 - 11']             RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      3400       [500]

13MW5    [10 - 12']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      7000       [500]

GS-32L    [11 - 12']              RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      26800      [500]

GS-29L    [7 - 7']                RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      8470       [500]
GS-29L-DUP    [7 - 7']
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      14900      [500]

GS-25L    [6 - 6']                RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      6670       [500]

13MW8    [8 - 10']                RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      4900       [500]
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TB2-1RI    [2 - 3.5']             RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                21000      [4000]
BENZO(A)PYRENE                    17000      [6000]
BENZO(B)FLUORANTHENE              17000      [2600]
CHRYSENE                          19000      [6800]
DIBENZO(A,H]ANTHRACENE             5200      [5100]
INDENO(1,2,3-CD)PYRENE            12000      [6000]
PHENANTHRENE                      41000     [40000]
PYRENE                            45000     [40000]
Inorganics (mg/kg)
MERCURY                           83.4  J    [24]
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      760  J     [500]
TB2-1RI    [7 - 7.5']             RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                16000      [4000]
BENZO(A)PYRENE                    13000  J   [6000]
BENZO(B)FLUORANTHENE              12000  J   [2600]
CHRYSENE                          16000      [6800]
INDENO(1,2,3-CD)PYRENE            9500  J    [6000]
PHENANTHRENE                      42000     [40000]
PYRENE                            41000     [40000]

89

16/328

TB4-1RI    [2 - 4']               RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                4300       [1000]
BENZO(A)PYRENE                    6900       [1000]
BENZO(B)FLUORANTHENE              7400       [1000]
INDENO(1,2,3-CD)PYRENE            6000       [1000]
TB4-1RI    [9 - 10.5']            RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                2500       [1000]
BENZO(A)PYRENE                    2100       [1000]
BENZO(B)FLUORANTHENE              2200       [1000]
DIBENZO(A,H)ANTHRACENE            1500  J    [1000]
INDENO(1,2,3-CD)PYRENE            1900  J    [1000]

TB2-1RI    [2 - 3.5']             RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                21000      [1000]
BENZO(A)PYRENE                    17000      [1000]
BENZO(B)FLUORANTHENE              17000      [1000]
DIBENZO(A,H)ANTHRACENE            5200       [1000]
INDENO(1,2,3-CD)PYRENE            12000      [1000]
Inorganics (mg/kg)
MERCURY                           83.4  J    [24]
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      760  J     [500]
TB2-1RI    [7 - 7.5']             RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                16000      [1000]
BENZO(A)PYRENE                    13000  J   [1000]
BENZO(B)FLUORANTHENE              12000  J   [1000]
DIBENZO(A,H)ANTHRACENE            2700  J    [1000]
INDENO(1,2,3-CD)PYRENE            9500  J    [1000]

Site 11

BUILDING TO 
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13MW20/13TB17    [4 - 6']         RESULT     PRG
Inorganics (mg/L)
LEAD, TCLP                        0.194      [0.15]
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Note:  * - For lead samples with no TCLP or SPLP
analyses, mass results greater than 1090 mg/kg
are estimated to exceed the Alternative PMC. 
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13MW11     [2 - 4']               RESULT     PRG
TCLP Inorganics (mg/L)
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ZONE 2

13MW11     [2 - 4']               RESULT     PRG
TCLP Inorganics (mg/L)
LEAD, TCLP                        8.6        [0.15]

GS-22L   [7 - 8']               RESULT    PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS    8210      [500]

13TB8   [1 - 3']                RESULT    PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS    856  J    [500]
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#

ZONE 3
168

EXWW-ALBACORE-06 (b)     [3 - 3']     RESULT     PRG
Inorganics (mg/L)
LEAD                                  1880       [1090]  (a)

MW1-3RI     [2 - 4']              RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, SPLP                        0.478 J    [0.38]

EXSW-ALBACORE-06     [3 - 3']     RESULT     PRG
Inorganics (mg/L)
LEAD                              4173       [1090] (a)

2-EXWW-ALBACORE-06 (b)     [2 - 2']   RESULT     PRG
Inorganics (mg/L)
LEAD                                  4390       [1090]  (a)

2-EXWW-ALBACORE-06  [2 - 2'] RESULT  PRG
Inorganics (mg/kg)
LEAD                         4390    [1090]

#

"A LUC will be implemented to restrict removal of
the Building 31 foundation slab.  With the building
foundation slab in place, DEC exceedances are
inaccessible."

13TB5A     [1.5 - 3.5']              RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                           0.429 J    [0.38]
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REVDRAWING NO.

APPROVED BY

DATE

DATE

DATE
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SCALE

COST/SCHEDULE-AREA

DATECHECKED BY

07/08/10N. BALSAMO

S. STROZ 01/15/08

INDUSTRIAL/COMMERCIAL SCENARIO - ZONE 3
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

DRAWN BY
Note:  
(a) - For lead samples with no TCLP or SPLP analyses, 
the mass result greater than 1090 mg/kg is estimated 
to exceed the alternative PMC.
(b) - Composite sample from excavation wall 70 feet long 
and 6 feet high.

DEC Industrial/Commercial Exceedances

Surface Soil Sample Location
LEGEND
#S

%U
%U PMC Exceedances

#S Soil Sample Location, COC Exceedance

Grass/Gravel Area

#S Soil Sample Location, No COC Exceedances

175 Building Number
Former Building

CONTRACT NUMBER OWNER NUMBER
Cement-Stabilized High-Lead Soil Beneath
Former Building 31 Foundation Slab

Marsha.Jessup
Text Box
CAR

Marsha.Jessup
Text Box
01/12/10
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ZONE 3

168

EXWW-ALBACORE-06 (d) [3 - 3']     RESULT     PRG
Inorganics (mg/L)
LEAD                              1880       [1090] (a)

MW1-3RI     [2 - 4']              RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, SPLP                        0.478 J    [0.15]

EXSW-ALBACORE-06     [3 - 3']     RESULT     PRG
Inorganics (mg/L)
LEAD                              4170    [1090] (a)

2-EXWW-ALBACORE-06 (d) [2 - 2']   RESULT     PRG
Inorganics (mg/L)
LEAD                              4390       [1090] (a)

EXNW-ALBACORE-06     [3 - 3']     RESULT     PRG
Inorganics (mg/kg)
LEAD                              724        [400]

2-EXWW-ALBACORE-06 (d) [2 - 2']   RESULT     PRG
Inorganics (mg/kg)
LEAD                              4390       [400]

MW2-3RI     [2 - 3.5']            RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1600  J    [500]
Inorganics (mg/kg)
LEAD                              512        [400]
MW2-3RI-DUP     [2 - 3.5']        RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1000  J    [500]
Inorganics (mg/kg)
LEAD                              513        [400]

13TB12     [2 - 4']               RESULT     PRG
Inorganics (mg/kg)
LEAD                              567  J     [400]

EXBE-ALBACORE-03 (c)      [6 - 6']     RESULT     PRG
Inorganics (mg/kg)
LEAD                                   3330        [400]

13TB18     [1 - 3']               RESULT     PRG
Inorganics (mg/kg)
LEAD                              1320  J    [400]

EXWW-ALBACORE-06 (d)  [3 - 3']     RESULT     PRG
Inorganics (mg/kg)
LEAD                              1880       [400]

MW1-3RI     [2 - 4']              RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      930  J     [500]
Inorganics (mg/kg)
LEAD                              1390       [400]

EXSW-ALBACORE-06     [3 - 3']     RESULT     PRG
Inorganics (mg/kg)
LEAD                              4173       [400]

13MW12     [8 - 10']              RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      3400  J    [500]

13TB5A     [1.5 - 3.5']           RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      552        [500]

SB20     [0 - 2']                 RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        1.02       [0.15]

TB4-3RI         [2 - 3']          RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      610        [500]
TB4-3RI-DUP     [2 - 3']          RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                1500  J    [1000]
TB4-3RI     [6.5 - 7.5']          RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                2100       [1000]

SB25     [0 - 2']                 RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        2.890      [0.15]

13TB5A     [1.5 - 3.5']              RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                           0.429  J  [0.15]
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38

168

79
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316

332

324

469

486

ALBACORE ROAD

31

SB13     [0- 2']              RESULT       PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                    0.232  mg/L  [0.15]

SB27     [0 - 2']                 RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        0.196 mg/L [0.15]

SB15     [0- 2']              RESULT       PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                    0.154  mg/L  [0.15]

13TB7     [1- 3']             RESULT         PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                    0.266 J  mg/L  [0.15]

BLDG_31/78_N     [3 - 3']     RESULT     PRG
Inorganics (mg/L)
LEAD                          413        [400)

SB30     [0 - 2']                 RESULT     PRG
Inorganics (mg/kg)
LEAD                              413        400

Site 17

Quay Wall
#

Site 13

#

Site 19

SB19     [4 - 6']                 RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        0.815 mg/L [0.15]

SB13               [0 - 2')     RESULT     PRG
Inorganics (mg/kg)
LEAD                            463        [400]

SB06     [4 - 6']                 RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        1.7        [0.15]

N
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REVDRAWING NO.

APPROVED BY

DATE

DATE

DATE

AS NOTED
SCALE

COST/SCHEDULE-AREA

DATECHECKED BY

07/07/10N. BALSAMO

S. STROZ 01/17/08

RESIDENTIAL SCENARIO - ZONE 3
LOWER SUBASE FEASIBILITY STUDY
NSB-NLON, GROTON, CONNECTICUT

DRAWN BY

DEC Residential Exceedances%U
%U PMC Exceedances

#S Soil Sample Location,
COC Exceedance

#S Soil Sample Location,
No COC Exceedances

LEGEND

Grass/Gravel Area
Former Building

105 Building Number

Cement-Stabilized Soil

CONTRACT NUMBER OWNER NUMBER

(b)  Building 31 demolished but foundation and floor
slab intact and covered with 3 inches of asphalt.
Previously stabilized and replaced soil beneath the 
Building 31 floor slab exceeds DEC Residential 
Criteria.
(c)  Composite  sample from area 10 feet wide along
length of Building 31.
(d)  Composite  sample from excavation wall 70 feet 
long and 6 feet high.

Notes:  
(a)  For lead samples with no TCLP or SPLP analyses, 
the mass result greater than 1090 mg/kg  is estimated 
to exceed the alternative PMC.
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01/12/10



S. STROZ 09/03/07
CHECKED BY DATE

DRAWN BY DATE OWNER NO.
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#S#S#S

332

13TB3A     [2.5 - 4.5']           RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        150     J [0.19]
13TB3A-DUP     [2.5 - 4.5']       RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        109     J [0.19]

13TB4A     [0 - 2']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      3440       [2500]

WE4A     [0 - 2']                 RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                         143     J [0.19]

13TB4A   [0 - 2']               RESULT      PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS    3440        [2500]

WE4A   [0 - 2']                 RESULT      PRG
Inorganics (mg/kg)
LEAD                            10600  J    [1090]

MW1-4RI   [0.5 - 2']            RESULT      PRG
Semivolatile Organics (ug/kg)
BENZO(A)PYRENE                  4300        [1000]
DIBENZO(A,H)ANTHRACENE          1500        [1000]
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ZONE 4
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CONTRACT NUMBER
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REVDRAWING NO.

APPROVED BY

DATE

DATE

INDUSTRIAL/COMMERCIAL SCENARIO - ZONE 4
NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT
AS NOTED
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FIGURE 2-7

C. RICH 07/07/10

150 0 150 Feet

DEC Industrial/Commercial Exceedances

Surface Soil Sample Location
LEGEND
#S

%U
%U PMC Exceedances

#S Soil Sample Location, COC Exceedance

Grass/Gravel Area

#S Soil Sample Location,
No PMC Exceedances

Building Number175

Former Building

marsha.jessup
Text Box
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Text Box
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#

ZONE 4

13TB3A     [2.50 - 4.50']         RESULT     PRG
Inorganics (mg/kg)
LEAD                              8240  J    [400]
13TB3A-DUP     [2.50 - 4.50']     RESULT     PRG
Inorganics (mg/kg)
LEAD                              4770  J    [400]
13TB3A     [6.00 - 8.00']         RESULT     PRG
Inorganics (mg/kg)
LEAD                              1990  J    [400]

QW-2     [5.00 - 6.00']           RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1730       [500]

QW-1     [5.00 - 6.00']           RESULT     PRG
Inorganics (mg/kg)
LEAD                              1470       [400]
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      2450  J    [500]

13MW16     [10.00 - 12.00']       RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      960        [500]

13TB2A     [4.00 - 6.00']         RESULT     PRG
Inorganics (mg/kg)
LEAD                              1880  J    [400]
13TB2A     [6.00 - 8.00']         RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      11800      [500]

QW-3     [5.00 - 6.00']           RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      642        [500]

13TB6     [5.00 - 7.00']          RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      970        [500]

QW-4     [7.00 - 7.30']           RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1360       [500]

13TB4A     [0 - 2']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      3440       [500]

WE4A     [0 - 2']                 RESULT     PRG
Inorganics (mg/kg)
LEAD                              10600  J   [400]
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      925        [500]

GS-9L     [8.00 - 8.00']          RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      3720       [500]
GS-9L-DUP     [8.00 - 8.00']      RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      9360       [500]

MW1-4RI     [0.5 - 2']              RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                5300       [1000]
BENZO(A)PYRENE                    4300       [1000]
BENZO(B)FLUORANTHENE              4300       [1000]
DIBENZO(A,H)ANTHRACENE            1500       [1000]    
INDENO(1,2,3-CD)PYRENE            3400       [1000]

13TB4A     [0 - 2']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      3440       [2500]

WE4A     [0 - 2']                 RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        143    J   [0.15]

13TB3A     [2.5 - 4.5']           RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        150     J  [0.15]
13TB3A-DUP     [2.5 - 4.5']       RESULT     PRG
TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        109     J  [0.15]
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MW1-4RI     [0.5 - 2']              RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE                5300       [3400]
BENZO(B)FLUORANTHENE              4300       [2200]

TCLP/SPLP Inorganics (mg/L)
LEAD, TCLP                        0.909  J   [0.15]
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#
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07/20/10N. BALSAMO

S. STROZ 8/31/07

RESIDENTIAL SCENARIO - ZONE 4
LOWER SUBASE FEASIBILITY STUDY

NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT

DRAWN BY CONTRACT NUMBER OWNER NUMBER
DEC Residential Exceedances

LEGEND

%U
%U PMC Exceedances

#S Soil Sample Location, COC Exceedance

Grass/Gravel Area

#S Soil Sample Location, No COC Exceedances

Building Number175

Former Building
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S. STROZ 09/03/07
CHECKED BY DATE

DRAWN BY DATE OWNER NO.
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19SS1   [0 - 0.5']              RESULT   PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS    6800     [2500]

#ZONE 5

19SS1     [0 - 0.5']              RESULT     PRG
Total Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      6800       [2500]
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TB5-5RI    [1 - 3']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      810  J     [500]

TB6-5RI    [2 - 4']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1400       [500]

19MW3    [4 - 6']                 RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      5300       [500]

19SS1    [0 - 0.5']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      6800       [500]

19MW4    [6 - 8']                 RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      3300       [500]

TB4-5RI    [5 - 7']               RESULT     PRG
Semivolatile Organics (ug/kg)
BENZO(A)PYRENE                    1100       [1000]
BENZO(B)FLUORANTHENE              1200       [1000]

TB3-5RI    [2 - 4']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1800       [500]
TB3-5RI-DUP    [2 - 4']           RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1900       [500]

19TB2    [6 - 8']                 RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      6200       [500]

TB2-5RI    [2 - 4']               RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      530        [500]
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19MW3    [4 - 6']                 RESULT     PRG
Volatile Organics (ug/kg)
METHYLENE CHLORIDE                 1900     [1000]
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE               23000     [12000]

TB1-5RI   [5 - 7']                 RESULT     PRG
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE               21000     [12000]

19MW2    [4 - 6']                 RESULT     PRG
TCLP, Inorganics (mg/L)
LEAD, TCLP                         0.42      [0.15]

Site 22

Site 3-A

Site 24

19SS1    [0 - 0.5']               RESULT     PRG
Total Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      6800      [2500]
TCLP, Inorganics (mg/L)
LEAD, TCLP                        0.17      [0.15]

N

150 0 150 Feet

P:\GIS\NLON\ZONES_1TO7.APR  REV 012008 ZONE 5 RESIDENTIAL SCENARIO LAYOUT  08/12/10  JEE

DEC Residential Exceedances

Soil Sample Location,
COC Exceedance

LEGEND

%U
%U PMC Exceedances

#S
#S

Building Number175
Grass/Gravel Area

Soil Sample Location,
No COC Exceedances

RESIDENTIAL SCENARIO - ZONE 5
LOWER SUBASE FEASIBILITY STUDY

NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT

AS NOTED
SCALE

DATE

COST/SCHEDULE-AREA

DATECHECKED BY

08/12/10N. BALSAMO

S. STROZ 09/03/07
DRAWN BY

0424

__

FIGURE 2-10
__

____

__

0

APPROVED BY

REVDRAWING NO.

APPROVED BY

DATE

DATE

CONTRACT NUMBER OWNER NUMBER

marsha.jessup
Text Box
CAR

marsha.jessup
Text Box
12/14/10



S. STROZ 09/03/07
CHECKED BY DATE

DRAWN BY DATE OWNER NO.

#S#S#S

#S

#S

#S#S#S

#S

#S

#S

#S

#S

#S#S#S

#ZONE 6

MW5-6RI  [0.5 - 2']              RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS     4000       [2500]

MW5-6RI     [0.5 - 2']            RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      4000       [2500]
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#

ZONE 6

MW5-6RI     [0.5 - 2']            RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      4000       [500]

MW4-6RI     [0.5 - 1.5']          RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      830        [500]

MW3-6RI     [5 - 6']              RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      690  J     [500]

MW2-6RI     [5 - 6']              RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      1200       [500]

174

295

MW5-6RI     [0.5 - 2']            RESULT     PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS      4000       [2500]
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20MW6           [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(B)FLUORANTHENE          16000  J     [7700]
Inorganics (mg/kg)
LEAD                          189000  J    [1090] (a)

20TB7           [4 - 4.7]     RESULT       PRG
TCLP/SPLP Inorganics (mg/L)
LEAD-TCLP                     1.310        [0.260]
20TB7-DUP       [4 - 4.7]     RESULT       PRG
TCLP/SPLP Inorganics (mg/L)
LEAD-TCLP                     0.784        [0.260]

TB11-7RI        [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(B)FLUORANTHENE          8700         [7700]

Site 21

Site 25

20MW3           [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(B)FLUORANTHENE           9500  J     [7700]

MW5-7RI         [2 - 4]       RESULT       PRG
Inorganics (mg/kg)
LEAD                          1570         [1090] (a)
MW5-7RI         [5 - 6]       RESULT       PRG
Inorganics (mg/kg)
ARSENIC                       19           [10]   (a)
LEAD                          13300        [1090] (a)
MW5-7RI-DUP     [2 - 4]       RESULT       PRG
Inorganics (mg/kg)
LEAD                          1750         [1090] (a)
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Note:  (a) - For lead/arsenic samples with no TCLP or SPLP
analyses, mass results greater than 1090/10 mg/kg are 
estimated to exceed the Alternative PMC.  For antimony 
samples with no TCLP or SPLP analyses, the mass results 
greater than 410 mg/kg are estimated to exceed the
Alternative PMC. 
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20TB6           [0 - 2]       RESULT       PRG
Inorganics (mg/kg)
LEAD                          476          [400]

MW4-7RI         [0.5 - 2]     RESULT       PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  1500  J      [500]
MW4-7RI-DUP     [0.5 - 2]     RESULT       PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  1300  J      [500]

20MW7           [4 - 6]       RESULT       PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  2500         [500]

20MW5           [0 - 2]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(B)FLUORANTHENE          1400         [1000]
20MW5           [6 - 8]       RESULT       PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  720          [500]
Inorganics (mg/kg)
LEAD                          1040  J      [400]

TB9-7RI         [2 - 4]       RESULT       PRG
Inorganics (mg/kg)
LEAD                          434  J       [400]
TB9-7RI         [5 - 6]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            1300         [1000]
BENZO(A)PYRENE                1100         [1000]
Inorganics (mg/kg)
LEAD                          2580  J      [400]

20TB4           [0 - 2]       RESULT       PRG
Inorganics (mg/kg)
LEAD                          726          [400]
20TB4           [14 - 16]     RESULT       PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  1500         [500]
Inorganics (mg/kg)
ANTIMONY                      1820         [31]
ARSENIC                       50           [10]
COPPER                        9010         [3130]
LEAD                          9770         [400]

20MW3           [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(B)FLUORANTHENE          9500  J      [1000]
20MW3           [8 - 10]      RESULT       PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  970          [500]

MW2-7RI         [2 - 4]       RESULT       PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  680  J       [500]
MW2-7RI         [5 - 6]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            5700         [1000]
BENZO(A)PYRENE                5000         [1000]
BENZO(B)FLUORANTHENE          5500         [1000]
DIBENZO(A,H)ANTHRACENE        1300         [1000]
INDENO(1,2,3-CD)PYRENE        2600         [1000]

TB2-7RI         [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(B)FLUORANTHENE          1400         [1000]
TB2-7RI         [5.5 - 6]     RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            2400         [1000]
BENZO(A)PYRENE                2600         [1000]
BENZO(B)FLUORANTHENE          4400         [1000]
INDENO(1,2,3-CD)PYRENE        1600         [1000]

TB1-7RI         [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            2400  J      [1000]
BENZO(A)PYRENE                1600         [1000]
BENZO(B)FLUORANTHENE          1800         [1000]
INDENO(1,2,3-CD)PYRENE        1300         [1000]
TB1-7RI         [5.5 - 6]     RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            2300  J      [1000]
BENZO(A)PYRENE                1600         [1000]
BENZO(B)FLUORANTHENE          1700         [1000]
INDENO(1,2,3-CD)PYRENE        1300         [1000]

MW1-7RI         [2 - 4]       RESULT       PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  560  J       [500]

20MW6           [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            9500  J      [4400]
BENZO(A)PYRENE                14000  J     [6500]
BENZO(B)FLUORANTHENE          16000  J     [2800]
BENZO(K)FLUORANTHENE          9700  J      [7100]
CHRYSENE                      11000  J     [7400]
INDENO(1,2,3-CD)PYRENE        7000  J      [6500]
Inorganics (mg/kg)
LEAD                          189000  J    [1090] (a)

20TB7           [4 - 4.7]     RESULT       PRG
TCLP/SPLP Inorganics (mg/L)
LEAD-TCLP                     1.310         [0.150]
20TB7-DUP       [4 - 4.7]     RESULT       PRG
TCLP/SPLP Inorganics (mg/L)
LEAD-TCLP                    0. 784          [0.150]

TB11-7RI        [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            7100         [4400]
BENZO(A)PYRENE                8700         [6500]
BENZO(B)FLUORANTHENE          8700         [2800]
CHRYSENE                      7700         [7400]

20MW6           [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            9500  J      [1000]
BENZO(A)PYRENE                14000  J     [1000]
BENZO(B)FLUORANTHENE          16000  J     [1000]
INDENO(1,2,3-CD)PYRENE        7000  J      [1000]
Inorganics (mg/kg)
LEAD                          189000  J    [400]
20MW6           [12 - 14]     RESULT       PRG
Inorganics (mg/kg)
LEAD                          1540         [400]

MW5-7RI         [2 - 4]       RESULT       PRG
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  2600  J      [500]
Inorganics (mg/kg)
LEAD                          1570         [400]
MW5-7RI         [5 - 6]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            3000         [1000]
BENZO(A)PYRENE                2300         [1000]
BENZO(B)FLUORANTHENE          2700         [1000]
INDENO(1,2,3-CD)PYRENE        1400         [1000]
Inorganics (mg/kg)
ANTIMONY                      160          [31]
ARSENIC                       19           [10]
COPPER                        5810         [3130]
LEAD                          13300        [400]
MW5-7RI-DUP     [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            1400         [1000]
BENZO(A)PYRENE                1200         [1000]
BENZO(B)FLUORANTHENE          1300         [1000]
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  1600  J      [500]
Inorganics (mg/kg)
LEAD                          1750         [400]

TB11-7RI        [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            7100         [1000]
BENZO(A)PYRENE                8700         [1000]
BENZO(B)FLUORANTHENE          8700         [1000]
DIBENZO(A,H)ANTHRACENE        3100         [1000]
INDENO(1,2,3-CD)PYRENE        5200         [1000]
Petroleum Hydrocarbons (mg/kg)
TOTAL PETROLEUM HYDROCARBONS  620  J       [500]
TB11-7RI        [6 - 7]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE            2300         [1000]
BENZO(A)PYRENE                2400         [1000]
BENZO(B)FLUORANTHENE          2300         [1000]
DIBENZO(A,H)ANTHRACENE        1100  J      [1000]
INDENO(1,2,3-CD)PYRENE        2000  J      [1000]

Site 21

MW5-7RI         [2 - 4]       RESULT       PRG
Inorganics (mg/kg)
LEAD                          1570         [1090] (a)
MW5-7RI         [5 - 6]       RESULT       PRG
Inorganics (mg/kg)
ARSENIC                       19             [10] (a)
LEAD                          13300        [1090] (a)
MW5-7RI-DUP     [2 - 4]       RESULT       PRG
Inorganics (mg/kg)
LEAD                          1750         [1090]

20MW3           [2 - 4]       RESULT       PRG
Semivolatile Organics (ug/kg)
BENZO(B)FLUORANTHENE           9500  J     [2800]
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Note:  (a) - For lead/arsenic samples with no TCLP or SPLP
analyses, mass results greater than 1090/10 mg/kg are 
estimated to exceed the Alternative PMC.  For antimony 
samples with no TCLP or SPLP analyses, the mass results 
greater than 410 mg/kg are estimated to exceed the
Alternative PMC. 
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