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GLOSSARY OF TECHNICAL TERMS 

This glossary defines terms used in this Record of Decision (ROD). The definitions apply specifically to 

this ROD and may have other meanings when used in different circumstances. 

Administrative Record File: A file that contains all information used by the lead agency to make its 

decision in selecting a response under CERCLA. This file is to be available for public review, and a copy 

is to be established at or near the site, usually at one of the Information Repositories. Also, a duplicate is 

filed in a central location such as a regional or state office. 

Applicable or Relevant and Appropriate Requirements (ARARs): Federal environmental and state 

environmental and facility siting rules, regulations, statutes, and criteria that must be met by the Selected 

Remedy under Superfund. 

Carcinogen: A substance that may cause cancer. 

Chemical of concern (COC): A regulated chemical that is present at a concentration deemed to pose 

an unacceptable risk to human health or the environment, taking into account the acceptable level of risk 

land use definitions (i.e., current and reasonable potential future), and exposure scenario (i.e., completed 

pathways). 

Chemical of potential concern (COPC): A chemical identified as a potential concern to human health 

or the environment through a screening-level assessment because its concentration exceeds regulatory 

criteria. 

Comment period: A time during which the public can review and comment on various documents and 

actions taken either by the Navy, EPA, or CTDEP. For example, a comment period is provided when 

EPA proposes to add sites to the National Priorities List. A minimum 30-day comment period is held to 

allow community members to review the Administrative Record file and review and comment on the 

Proposed Plan. 

Community relations: The Navy and NSB-NLON program to inform and involve the public in the 

Superfund process and to respond to community concerns. 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42 U.S.C. 

9601 et seq.: A federal law passed in 1980 and modified in 1986 by the Superfund Amendments and 
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Reauthorization Act (SARA), Public Law 99-499. The act created a special tax that goes into a trust fund 

to investigate and clean up abandoned or uncontrolled hazardous waste sites. 

Contamination: Any physical, biological, or radiological substance or matter that, at a certain 

concentration, could have an adverse effect on human health and the environment. 

Data Gap Investigation (DGI): A follow-up investigation performed to address data gaps identified in the 

results of the previous investigation. 

Feasibility Study (FS): A report that presents the development, analysis, and comparison of remedial 

alternatives. 

Five-Year Review: Review of any remedial action that results in any hazardous substances, pollutants, 

or contaminants remaining at the site. The review is conducted no less often than each 5 years after the 

initiation of the remedial action. 

Groundwater: Water found beneath the earth's surface. Groundwater may transport substances that 

have percolated downward from the ground surface as it flows towards its point of discharge. 

Hazard index (HI): Sum of the HQs for all chemicals and all routes of exposure. 

Hazard quotient (HQ): The ratio of the daily intake of a chemical from on-site exposure divided by the 

reference dose (RfD) for that chemical. The RfD represents the daily intake of a chemical that is not 

expected to cause adverse health effects. 

Incremental cancer risk (ICR): The incremental increase in the probability of developing cancer during 

one's lifetime from exposure to carcinogenic chemicals in addition to the background probability of 

developing cancer. The EPA ICR goal is between 1x10"^ (1 in a million) and 1x10"* (1 in ten thousand) 

chance of cancer. Cancer risk less than or within the risk goal is considered an acceptable risk level by 

the EPA. The CTDEP ICR Guideline is 1x10"^ (1 in a hundred thousand) and applies to cumulative risk 

posed by multiple contaminants. The state's acceptable carcinogenic risk for individual pollutants is 

1x10"^ (1 in a million). 

Information Repository: A file containing information, technical reports, and reference documents 

regarding a Superfund site that is made available to the public. 

^ ^ ^ j ^ 
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Installation Restoration (IR) Program: The purpose of the program is to identify, investigate, assess, 

characterize, and clean up or control releases of hazardous substances, and to reduce the risk to human 

health and the environment from past waste disposal operations and hazardous material spills at Navy 

activities in a cost-effective manner. 

Institutional controls: Institutional Controls are a subset of land use controls and are primarily legal 

mechanisms (non-engineering) imposed to ensure the continued effectiveness of land use restrictions 

imposed as part of a remedial decision. Legal mechanisms include restrictive covenants, negative 

easements, equitable servitudes, and deed notifications. Administrative mechanisms include notices, 

adopted local land use plans and ordinances, construction permitting, or other existing land use 

management systems that may be used to ensure compliance with use restrictions. 

JP-10: A popular missile fuel which is a single-component hydrocarbon (CioHig), rather than a mixture of 

many hydrocarbons. JP-10 fuel is a storable liquid. 

Land use controls (LUCs): Any type of physical, legal, or administrative mechanism that restricts the 

use of, or limits access to, real property including water resources to prevent or reduce risks to human 

health and the environment. Physical mechanisms encompass a variety of engineered remedies to 

contain or reduce contamination and/or physical barriers to limit access to property, such as fences or 

signs. The legal mechanisms used for LUCs are generally the same as those used for institutional 

controls. 

Monitoring: Periodic or continuous surveillance or testing to determine the level of compliance with 

statutory requirements and/or pollutant levels in various media or in humans, plants, and animals. 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300: 

Federal regulations that provide the organizational structure and procedures for preparing for and 

responding to discharges of oil and release of hazardous substances, pollutants, or contaminants. 

National Priorities List (NPL): The EPA's list of the most serious uncontrolled or abandoned hazardous 

waste sites identified for possible long-term remedial response. The list is based on the score a site 

receives in the Hazard Ranking System. EPA is required to update the NPL at least once a year. 

Natural degradation: Natural degradation processes include a variety of physical, chemical, or 

biological processes that, under favorable conditions, act without human intervention to reduce the mass, 

toxicity, mobility, volume, or concentration of contaminants in soil and groundwater. These in-situ 
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processes include biodegradation, dispersion, dilution, sorption, volatilization, and chemical or biological 

stabilization, transformation, or destruction of contaminants. 

Operable Unit (OU); Operable units are site management tools that define discrete steps towards 

comprehensive actions as part of a Superfund site cleanup. They can be based on geological portions of 

a site, specific site problems, initial phases of action, or any set of actions performed over time or 

concurrently at different parts of the site. 

Organic compounds: Naturally occurring or man-made chemicals containing carbon. Volatile organics 

can evaporate more quickly than semivolatile organics. Some organic compounds may cause cancer; 

however, their strength as cancer-causing agents can vary widely. Other organics may not cause cancer 

but may be toxic. The concentrations that can cause harmful effects can also vary widely. 

Otto Fuel II: Otto Fuel II is a distinct-smelling, reddish-orange, oily liquid that the Navy uses as a fuel for 

torpedoes and other weapon systems. It is a mixture of three synthetic substances: propylene glycol 

dinitrate (the major component), 2-nitrodiphenylamine, and cibutyl sebacate and produces hydrogen 

cyanide when burned. Propylene glycol dinitrate, a colorless liquid with an unpleasant odor, is explosive. 

2-Nitrodiphenylamine is an orange solid used to control the explosion of propylene glycol dinitrate. 

Dibutyl sebacate is a clear liquid used for making plastics, many of which are used for food packaging. It 

is also used to enhance flavor in some foods such as ice cream, candy, baked goods, and nonalcoholic 

drinks, and is found in some shaving creams. 

Polynuclear aromatic hydrocarbons (PAHs): High molecular weight, relatively immobile, and 

moderately toxic solid organic chemicals featuring multiple benzenic (aromatic) rings in their chemical 

fomiula. Typical examples of PAHs are naphthalene and phenanthrene. 

Proposed Plan: A public participation requirement of SARA in which the lead agency summarizes for 

the public the preferred cleanup strategy and the rationale for preference and reviews the alternatives 

presented in the detailed analysis of the FS. The Proposed Plan may be prepared either as a fact sheet 

or as a separate document. In either case, it must actively solicit public review and comment on all 

alternatives under consideration. 

Record of Decision (ROD): An official document that describes the selected Superfund remedy for a 

site. The ROD documents the remedy selection process and is issued by the Navy and EPA following 

the public comment period. 
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Remedial Investigation (RI): A report that describes the site, documents the nature and extent of 

contaminants detected at the site, and presents the results of the risk assessment. 

Remedial action: The actual construction or implementation phase that follows the remedial design for 

the selected cleanup alternative at a site on the NPL. 

Response action: As defined by CERCLA Section 101(25), response actions include removal or 

remedial actions, including enforcement activities. 

Responsiveness Summary: A summary of written and oral comments received during the public 

comment period, together with the Navy's and EPA's responses to these comments. 

Risk assessment: Evaluation and estimation of the current and future potential for adverse human 

health or environmental effects from exposure to contaminants. 

Site Use Restrictions document: SOPA (ADMIN) New London Instruction 5090.18D, Installation 

Restoration Site Use Restrictions at Naval Submarine Base New London defines Navy policy and 

procedures regarding disturbance of contaminated soil/sediment and/or extraction of contaminated 

groundwater. The locations of impacted media are also identified in figures provided in the Instruction. 

Source: Area(s) of a site where contamination originates. 

Superfund: The trust fund established by CERCLA that can be drawn on to plan and conduct cleanups 

of past hazardous waste disposal sites and current releases or threats of releases of non-petroleum 

products. Superfund is often divided into removal, remedial, and enforcement components. 

Superfund Amendments and Reauthorization Act (SARA): The public law enacted on October 17, 

1986, to reauthorize the funding provisions and amend the authorities and requirements of CERCLA and 

associated laws. Section 120 of SARA requires that all federal facilities be subject to and comply with 

this act in the same manner and to the same extent as any non-government entity. 

TH Dimer: Tetrahydromethylcyclopentadiene, also called RJ-4, is a fuel developed for ram-jet missiles. 

It has been used for the Navy Sea Launched Cruise Missile. It can be used alone or blended with other 

fuels (e.g., a component of JP-9 jet fuel). 
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1.0 DECLARATION 

1.1 SITE NAME AND LOCATION 

This Final Record of Decision (ROD) includes the groundwater at the following sites: 

Site 2A - Area A Landfill 

Site 2B - Area A Wetland 

Site 3 - Area A Downstream Watercourses and Overbank Disposal Area (OBDA) 

Site 7 - Torpedo Shops 

Site 9 - Waste OT-5 

Site 14 - Overbank Disposal Area Northeast (OBDANE) 

Site 15 - Spent Acid Storage and Disposal Area 

Site 18 - Solvent Storage Area, Building 33 

Site 20 - Area A Weapons Center 

Site 23 - Tank Farm 

These sites comprise the Basewide Groundwater Operable Unit (OU) 9. 

Naval Submarine Base - New London (NSB-NLON) 

Groton, Connecticut 

CERCLIS ID No. CTD980906515 

1.2 STATEMENT OF BASIS AND PURPOSE 

This Final ROD for OU9 presents the Selected Remedies for the groundwater at Sites 2A, 2B, 3, 7, 9, 14, 

15, 18, 20, and 23 at NSB-NLON, Groton, ConnecticuL Sites 2A, 2B, 3, 7, 14, and 20 are located in the 

northern portion of NSB-NLON in close proximity to each other, and the groundwater beneath these sites 

is hydraulically connected. Sites 9, 15, 18, and 23 are located in the southern portion of NSB-NLON in 

close proximity to each other, and the groundwater beneath these sites is hydraulically connected. 

Groundwater at Sites 9, 15, 18, and 23 is also included in 0U9. The Selected Remedies were chosen in 

accordance with the Comprehensive Environmental Response, Compensiation, and Liability Act 

(CERCLA), 42 United States Code (U.S.C.) 9601 et seq., as amended by the Superfund Amendments 

and Reauthorization Act (SARA), Public Law 99-499, and, to the extent practicable, the National Oil and 

Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) 

Part 300. These decisions are based on information contained in the Administrative Record file for these 

sites. 
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The United States Department of the Navy and the United States Environmental Protection Agency (EPA) 

Region I issue this Final ROD jointly. The State of Connecticut Department of Environmental Protection 

(CTDEP) concurs with the Selected Remedies (see Appendix A). 

1.3 ASSESSMENT OF SITE 

The remedial actions (RA) selected in this Final ROD for Sites 3, 7, 9, and 23 groundwater are necessary 

to protect public health or welfare or the environment from actual or threatened releases of pollutants or 

contaminants from these sites. 

The Navy has determined that No Further Action (NFA) is necessary for the groundwater at Sites 14, 15, 

18, and 20 to protect public health or welfare or the environment. Groundwater at Sites 2A and 2B is 

currently monitored under a groundwater monitoring program selected as part of the remedy for 0U1. 

Institutional controls, required under the QUI ROD, will remain in place at Sites 2A and 2B as described 

in the Site Use Restrictions document. 

1.4 DESCRIPTIONS OF SELECTED REMEDIES 

A total of 12 OUs have been defined at NSB-NLON to address the 23 sites included in the NSB-NLON 

Installation Restoration (IR) Program. This Final ROD only applies to the Basewide Groundwater OU9, 

which includes groundwater at Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 20, and 23. Before final remedies were 

chosen for Sites 2A, 2B, 9, and 23, an Interim ROD was signed to document selection of interim remedies 

for groundwater at the remaining OU9 sites (Navy, 2004e). This ROD documents the final actions for all 

of OU9. 

The Selected Remedies for groundwater at Sites 3 and 7 and Sites 9 and 23 require the development 

and implementation of response measures that will protect human health and the environment from 

contaminated groundwater at these sites. NFA is necessary for groundwater at Sites 14, 15, 18, and 20. 

Groundwater monitoring and institutional controls will continue at Sites 2A and 2B as part of the OUI 

remedy. The soil at Site 2 (OU1), Site 3 (OU3), Site 3 - New Source Area (NSA), Site 7 (OU8), Site 14 

(OU8), Site 15 (OU6), Site 18 (a portion of OU11), and the soil and sediment at Site 20 (0U7) were 

addressed in separate RODs or other decision documents. 

1.4.1 Sites 3 and 7 

The final Selected Remedy for groundwater at Sites 3 and 7 is Institutional Controls with Monitoring. The 

Selected Remedy complies with regulatory requirements and includes the following major components: 
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• Continuation of institutional controls that identify the location and magnitude of groundwater 

^ ^ ^ contamination, restrict extraction and use of the groundwater, and control vapor intrusion (Site 3 only) 

based on land use. Institutional controls were initially implemented at Sites 3 and 7 in December 

2006 in accordance with the Interim ROD. These interim controls are incorporated into this Final 

ROD. In the event of property transfer and with confirmation that contaminated groundwater remains 

at the sites, an environmental land use restriction pursuant to state law will be used to prohibit the use 

of groundwater. 

• Continued monitoring of the degradation and potential migration of groundwater contaminants until 

concentrations decrease to levels at which unrestricted use of and unlimited exposure to groundwater 

may be permitted. The monitoring program at Sites 3 and 7 was initiated in May 2006 in accordance 

with the Interim ROD. 

• Five-year reviews until the results of the monitoring program indicate that remedial goals have been 

reached. 

1.4.2 Sites 9 and 23 

The final Selected Remedy for groundwater at Sites 9 and 23 is Institutional Controls [SOPA (ADMIN) 

\ i ^ New London Instruction 5090.18D (Appendix B)]. The Selected Remedy complies with regulatory 

requirements and involves implementation of institutional controls that identify the location and magnitude 

of groundwater contamination and restrict extraction and use of the groundwater. In the event of property 

transfer and with confirmation that contaminated groundwater remains at the sites, an environmental land 

use restriction pursuant to state law will be used to prohibit the use of groundwater. Five-year reviews will 

be conducted until contaminant concentrations are shown to be protective of human health and the 

environment. 

1.4.3 Sites 2A. 2B. 14.15.18. and 20 

Groundwater at Sites 14, 15, 18, and 20 poses no current or future potential threat to human health or the 

environment; therefore, NFA is the Selected Remedy and the Navy will not implement any treatment, 

engineering controls, or institutional controls at these sites. 

At Sites 2A and 2B, groundwater monitoring as described in the QUI ROD (Navy, 1995) and institutional 

controls as described in the NSB-NLON IR Site Use Restrictions document will continue. No additional 

action is required under OU9 to address groundwater at these sites. 
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1.5 STATUTORY DETERMINATIONS 

The final remedies for Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 20, and 23 groundwater are protective of human 

health and the environment, comply vi«th federal and state requirements that are applicable or relevant 

and appropriate to the remedial actions, and are cost effective. 

The Selected Remedies for groundwater at Sites 3 and 7 and Sites 9 and 23 do not satisfy the statutory 

preference for treatment as a principal element of the remedy. Due to the sporadic and relatively low 

concentrations of contaminants in groundwater, the Navy has determined that incorporating technologies 

to actively reduce the toxicity of the contaminants on site would not be cost effective. Treatment is not 

necessary for groundwater at Sites 2A and 2B based on the OUI ROD or at Sites 14, 15, 18, and 20 

because the Selected Remedy is NFA. 

Because the Selected Remedies will result in contaminants remaining on site in excess of remedial goals, 

institutional controls will be implemented to prevent exposure to contaminated groundwater and to ensure 

that the RAOs are achieved. The Selected Remedies for Sites 3 and 7 and Sites 9 and 23 will result in 

contaminants remaining in groundwater at the sites at concentrations that do not allow for unrestricted 

use and unlimited exposure; therefore, statutory reviews will be conducted within 5 years of initiation of 

remedial action, and every 5 years thereafter, to ensure that the remedies continue to protect human 

health and the environment. If the remedies are determined not to be protective of human health and the 

environment because the institutional controls have failed, the Navy will be required to undertake 

additional remedial action. 

The selection of NFA remedies for groundwater at Sites 14, 15, 18, and 20 is based on investigation and 

risk assessment results indicating that no additional remedial actions are necessary to ensure protection 

of human health and the environment. Because the remedies will not result in hazardous substances, 

pollutants, or contaminants remaining on site in excess of levels that allow for unlimited use and 

unrestricted exposure, five-year reviews of these sites as part of OU9 will not be required. Five-year 

reviews of Sites 2A and 2B will continue under OUI. 

1.6 ROD DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Summary section of this ROD: 

• Chemicals of concern (COCs) and their respective concentrations. 

• Baseline risk represented by the COCs. 
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• Cleanup levels (i.e., remedial goals) established for COCs and the basis for these levels. 

• If present, how source materials constituting principal threats would be addressed. 

• Current and reasonably anticipated future land use assumptions and current and potential future 

beneficial uses of groundwater used In the baseline risk assessments and ROD. 

• Potential land and groundwater uses that will be available at the sites as a result of the Selected 

Remedies. 

• Estimated capital, annual operation and maintenance (O&M), and total present worth costs, discount 

rates, and the number of years over which the remedy cost estimates are projected. 

• Key factor(s) that led to selecting the remedies (i.e., description of how the Selected Remedies 

provide the best balance of tradeoffs with respect to the balancing and modifying criteria, highlighting 

criteria key to the decision). 

Additional information can be found in the Administrative Record file for Sites 2A, 2B, 3, 9, 7, 14, 15, 18, 

20, and 23. 

1.7 AUTHORIZING SIGNATURES 

The signatures provided on the following pages validate the selection of the final remedies for 

groundwater at OU9, Sites 2A, 2B, 3, 9, 7, 14, 15, 18, 20 and 23 by the Navy and EPA. CTDEP concurs 

with the Selected Remedies. 
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Concur and recommend for implementation: 

O ^c.cTT2^q^ 

Mark S. Ginda, USN Date 
Naval Submarine Base - New London 
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Concur and recommend for implementation: 

'3A'of 
l/A yOames T. CNtens, III, Directc 
' ^ Office of Site Remediafion efnd Restoration 

EPA Region I 

Date 
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2.0 DECISION SUMMARY 

This ROD describes the remedies selected by the Navy and EPA for 0U9, Sites 2A, 2B, 3, 7, 9, 14, 15, 

18, 20, and 23 groundwater to protect human health and the environment. The Navy is the lead agency 

for CERCLA activities at NSB-NLON and provides the funding for the cleanup activities. EPA provides 

the primary regulatory oversight and enforcement for CERCLA activities at NSB-NLON, and CTDEP is 

also actively involved in supporting the activities as required under the Federal Facility Agreement (FFA) 

(EPA, 1995). 

2.1 SITE NAME, LOCATION, AND BRIEF DESCRIPTION 

NSB-NLON is located in southern Connecticut in the Towns of Ledyard and Groton. NSB-NLON is 

situated on the eastern bank of the Thames River, approximately 6 miles north of Long Island Sound. It 

is bordered on the east by Connecticut Route 12, on the south by Crystal Lake Road, and on the west by 

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

Thames River to Baldwin Hill. A general facility location map is presented as Figure 2-1. The location of 

each IR Program site within NSB-NLON is shown on Figure 2-2. 

2.1.1 Site 2A - Area A Landfill and Site 2B - Site A Wetland 

Site 2 is located in the northeastern and north-central portions of NSB-NLON and includes Site 2A, the 

Area A Landfill, and Site 2B, the Area A Wetland. The Area A Landfill encompasses approximately 

13 acres and is a relatively flat area bordered by a steep, wooded hillside that rises to the south, a steep 

wooded ravine to the west, and the Area A Wetland to the north. The general configurafion of Site 2 and 

adjacent areas is shown on Figure 2-3. 

The Area A Landfill opened around 1957. Incinerated combusfible wastes were disposed at the site until 

1963, followed by refuse and debris disposal until 1973, when landfilling operations ceased. The 

thickness of landfill materials is estimated to range from 10 to 20 feet. After closure, a concrete pad was 

constructed on a portion of the landfill. In the early 1980s, transformers and electrical switches stored on 

the pad were reported to be leaking. Petroleum compounds were poured from containers at the landfill 

and fiowed into the Area A Wetland. Spent sulfuric acid solution from batteries was poured into trenches 

dug into the Area A Landfill for disposal and subsequently covered with soil. 

The location of the Area A Wetland was undeveloped wooded land and possibly wetland unfil the late 

1950s when dredge spoils from the Thames River were pumped to the Area A Wetland and contained 

within an earthen dike that extends from the Area A Landfill to the southern side of the Area A Weapons 
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Center. The thickness of dredge spoils ranges from 35 feet to 10 feet. A small pond is located at the 

southern portion of the wetland, within which 1 to 3 feet of standing water is present during all seasons. 

Phragmites is the predominant type of vegetation. It was reported that formulated (water-soluble) 

1,1,1-trichloro-2,2-bis(4-chlorphenyl)ethane (DDT) was used in this area in the 1960s prior to the 1972 

ban on DDT. The Area A Wetland encompasses approximately 26 acres. 

2.1.2 Site 3 - Area A Downstream Watercourses and OBDA 

Site 3 is located in the northern portion of NSB-NLON and includes undeveloped wooded areas featuring 

several small ponds, streams, and wetlands and recreation areas (golf course and lake for swimming). 

Site 3 covers approximately 75 acres. Site 3 receives surface water and groundwater recharge from the 

Area A Landfill (Site 2A), Area A Wetland (Site 2B), Site 7, Site 14, and surrounding areas and convey 

them to the Thames River. Site 3 includes North Lake and several small ponds (Upper Pond, Lower 

Pond, and OBDA Pond) and interconnected streams (Streams 1 through 6). The major sources of 

contamination to Site 3 included historical application of pesticides, abandoned disposal areas, and the 

septic system leach fields at Site 7. The general configuration of Site 3 and adjacent areas is shown on 

Figure 2-4. 

The primary discharge points from Site 2B to Site 3 are through four 24-inch-diameter metal culvert pipes 

located within the dike that separates Site 2B from Site 3. The discharge from these culverts forms a 

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

discharges to Stream 3, which fiows northward and then westward toward Triton Road (past the OBDANE 

site) to the entrance of Site 7. At this location, it meets the drainage channel from Site 7 and forms 

Stream 5. Stream 5 flows westward along Triton Road through the Small Arms Range, under Shark 

Boulevard, and eventually discharges to the Thames River at the Defense Reufilizafion and Markefing 

Office (DRMO) outfall. Upper Pond also has a discharge structure on the southern side. A second pond 

(Lower Pond), northwest of Upper Pond, is a natural depression and is recharged by groundwater inflow. 

The outlet of the pond forms Stream 2, which enters a storm sewer and flows to the west around North 

Lake. 

Groundwater discharges from Site 2A to a small pond (the OBDA Pond) located at the base of the dike 

and the OBDA. Stream 1 flows from this pond westward toward North Lake, a recreational swimming 

area for Navy personnel. Under normal flow conditions, the stream enters a culvert that bypasses North 

Lake and discharges to a stream (Stream 6) below the outfall of the lake. Stream 6, which is formed by 

Stream 1, Stream 2, and the outflow of North Lake, flows westward under Shark Boulevard and through 

the golf course to the Thames River. North Lake is filled with potable water every year and drained at the 

end of the season. Surface water levels in North Lake do not appear to coincide with groundwater levels 
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in adjacent monitoring wells, indicafing little hydraulic connection between surface water of North Lake 

and the shallow groundwater. 

A nine-hole golf course covers a majority of the western portion of Site 3. It was reported that 

groundwater wells were used to provide irrigation water for the golf course until the early 1980s. These 

wells were eliminated, and municipal potable water is currently used for irrigation purposes. 

Most of Site 3 is within designated Explosive Safety Quantity Distance (ESQD) arcs of Site 20; therefore, 

further development is not planned for this area. Navy regulations prohibit construcfion of inhabited 

buildings or structures within these arcs and, although existing buildings operate under a waiver of these 

regulations, no further construction is planned. 

2.1.3 Site 7 - Torpedo Shops 

Site 7 is located in the northern portion of NSB-NLON on the northern side of Triton Road. Figure 2-5 

shows the general site arrangement. The site is bordered on the east and north by 60-foot-high bedrock 

cliffs. The remainder of the site slopes to the southwest towards Site 3. An earthen berm extends along 

the base of the eastern portion of the exposed rock face. Four buildings (325, 450, 477, and 528) exist at 

the site. 

Building 325 is a torpedo overhaul facility. A variety of fuels, solvents, and petroleum products have been 

used in Building 325 including Otto Fuel 11 [which is comprised of propylene glycol dinitrate (76 percent), 

2-nitrodiphenylamine (1.5 percent), and di-n-butyl sebacate (22.5 percent) and produces hydrogen 

cyanide when burned], high-octane alcohol (190-proof grain alcohol), and TH-Dimer (jet rocket fuel). 

Solvents including mineral spirits, alcohol, and 1,1,1-trichloroethane and petroleum products such as 

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

development, and another sink was used for the overhaul of alkaline batteries. This plumbing drained 

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

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

weapons. It is not known where this sump drains, although it may drain into the south leach fleld. Two 

underground and one above-ground storage tanks were located on the southern side of Building 325 and 

used to store fuel oil. 

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

for torpedoes and as a paint shop. A closet in this building was used to store containers of 

1,1,1-trichloroethane and methyl ethyl ketone (2-butanone). Drums and cylinders were stored outside on 

the eastern side of this building. The vessels were labeled as containing propane, isobutane. 
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2-butanone, xylot, methylene chloride, propellant, and zinc chromate. An addifion to the northern side of 

Building 325, completed in 1990, is also used as a torpedo maintenance shop. 

Building 450 is the primary MK-48 torpedo overhaul/assembly facility. Petroleum products including 

TL-250 motor oil and hydraulic fluid have also been used in this building for torpedo maintenance. 

Torpedo overhaul/assembly operations at Building 450 generate fuels, solvents, and petroleum products 

as wastes. An Otto fuel and seawater mixture is drained from the torpedoes and replenished with fresh 

fuel. The Inifial Assessment Study (IAS) Report [Envirodyne Engineers, Inc. (Envirodyne), 1983] 

indicated that Building 450 generates approximately 3,000 gallons of Otto fuel wastewater per month. 

This building was constructed with a waste collection system that collected waste products from floor 

drains and discharged them to an underground waste tank/sump with a capacity of approximately 

1,500 gallons. The waste tank was pumped periodically and the contents were disposed off site. Otto 

fuel product was previously stored in a 4,000-gallon underground tank south of Building 450. The 

hazardous waste sump was decommissioned in 1987. It was replaced with three 1,000-gallon 

above-ground tanks located south of the building. The floor drains were sealed and replaced with a new 

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

tank replaced the previous tank and is located south of the building. 

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

Solvents including 1,1,1-trichloroethane, trichloroethene (TCE), toluene, mineral spirits, alcohol, and bulk 

Freon have been used at this facility. 

2.1.4 Site 9 - Waste OT-5 

Site 9 included OT-5, a former underground concrete storage tank, located within Site 23 (see Secfion 

2.1.9 and Figure 2-6). The soil at Site 9 was investigated and remediated and a corrective acfion was 

completed under the CTDEP RCRA UST Program; therefore, no decision documents were required or 

prepared for Site 9 soil. The tank was constructed in the 1940s and was used to store fuel oil. The tank 

had a capacity of approximately 750,000 gallons. In the late 1970s, the tank was converted to a storage 

tank for bilge water and other waste solutions. Use of OT-5 was discontinued in 1993, and all tank 

contents were removed. A residual sludge layer of approximately 2 to 3 inches was left in the tank during 

purging. This sludge contained polychlorinated biphenyls (PCBs) at concentrafions exceeding 

500 mg/kg. After OT-5 was empfied, groundwater infiltrated through cracks in the concrete surface and 

partially refilled the tank. Residual materials were removed in 1994. After the contents of OT-5 were 

removed, the tank was cleaned and the top of the tank was crushed. The tank was closed in place by 

filling it with inert material. Because Site 9 is located within the site boundaries of Site 23, Site 9 

groundwater was evaluated and is being addressed with Site 23 groundwater. 
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2.1.5 Site 14 - OBDANE 

Site 14 is located between Sites 7 and 20 in a wooded area on the edge of a ravine just north of Stream 3 

in Site 3 (see Figure 2-4). Miscellaneous wastes were dumped at the site in the past. Historical reports 

state that the vegetation at the site indicated that no dumping had occurred within 10 years prior to 1982. 

Inspecfion of the site verified the presence of several empty fiber drums. No visual soil staining or 

stressed vegetation was observed. The site was circular and approximately 80 feet in diameter. A dirt 

road provides limited access to the site. A nearly vertical 20-foot-high bedrock face is located at the 

eastern edge of the site. The rest of the site slopes to the southwest. 

2.1.6 Site 15 - Spent Acid Storage and Disposal Area 

Site 15 is located in the southern portion of NSB-NLON and was used before and after World War 11 for 

the temporary storage of waste battery acid in a rubber-lined underground tank located between the 

southern sides of Buildings 409 and 410. The site locafion and historical and recent sampling locations 

are shown on Figure 2-7. The site's locafion relative to other IR Program sites is depicted on Figure 2-2. 

2.1.7 Site 18 - Solvent Storage Area. Building 33 

Site 18 consists of Building 33, the Solvent Storage Area. The building was used for the storage of gas 

cylinders and 55-gallon drums of solvents. The location of Building 33 is shown on Figure 2-2 and Figure 

2-8. 

2.1.8 Site 20 - Area A Weapons Center 

Site 20 consists of Building 524 and the weapons storage bunkers. The storage bunker area is divided 

into two portions (north and south areas) that were constructed at different times and are of different 

design. The site is located at the eastern end of Triton Road, adjacent to the northern side of the Site 2B. 

The general configurafion of Site 20 is shown on Figure 2-9. 

Site 20 is located near the top of a local topographic and bedrock high. Building 524 was constructed in 

1990 and 1991. Portions of the site were blasted to remove bedrock to accommodate construcfion of the 

building. The weapons storage bunkers are located southeast and downhill of Building 524 and are 

adjacent to and at a slighfiy higher elevation than the Area A Wetland. 

Building 524 is used for administrafion, minor torpedo assembly, and storage of simulator torpedoes. No 

weapons production takes place in this building. Small quantities of chemicals and chemical waste 

generated by activifies in this building are stored in 1-to 5-gallon containers in seven metal storage 
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cabinets located on a paved area south of the building. The chemicals include cleaning and lubricating 

compounds, paints, and adhesives. Many of these materials are classified as corrosive or flammable. 

Liquid fuels present in the weapons storage bunkers include Otto fuel, JP-10, and TH Dimer (jet rocket 

fuel). The group of southern area bunkers was reconstructed in the last 15 years. A major part of the 

reconstrucfion involved removal of structurally unsuitable soil from the site. 

2.1.9 Site 23 - Tank Farm 

Site 23, Tank Farm, is located in the southern portion of NSB-NLON and includes nine former USTs that 

were demolished and closed in place, a 30,000-gallon, double-walled UST (OT-10), a 10,000-gallon 

waste oil tank, a fuel oil loading area, a tanker truck dumping pad and trough, associated UST piping 

systems, baseball/softball fields, buildings that housed the former air sparging/soil vapor extracfion 

(AS/SVE) facility for the Naval Exchange (NEX) service station, two 150,000-gallon diesel above-ground 

storage tank (ASTs), and other buildings. The general configuration of Site 23 is shown on Figure 2-6. 

Each of the nine USTs had a holding capacity of 750,000 gallons. No. 6 fuel oil was stored in tanks OT-1 

through OT-3 from the date of construcfion unfil they were removed from service in the summer of 1991. 

Tanks OT-7 through OT-9 were decommissioned in the summer of 1990 and were used exclusively for 

storage of diesel during all 48 years of service. A reduced demand for diesel fuel at NSB-NLON in the 

mid-1970s led to the decommissioning and demolifion of tank OT-6. The reduced demand for diesel also 

led to the modificafion of tank OT-5 for waste oil storage purposes. Tank OT-4 was used to store tank 

bottom wastes from OT-1. Tank OT-5 was used as part of an oil/water separator system (see Site 9 

discussion below). Tanks OT-4 and OT-5 were reportedly decommissioned after installation of a new 

30,000-gallon waste oil underground tank (OT-10) in 1990. Tanks OT-1 through OT-9 have been 

demolished and closed in place. A number of petroleum releases were documented by the Navy in the 

vicinity of the Tank Farm, and evidence of releases of petroleum products from these tanks, their 

associated piping, and possibly from other nearby sources was detected during previous investigafions. 

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

2.2.1 Site History 

2.2.1.1 Site 2 

Site 2A 

A Phase I Remedial Investigation (RI) (Afiantic, 1992), Focused Feasibility Study (FS) (FFS) (Afianfic, 

1995b) and Phase 11 RI (B&RE, 1997) were conducted for the Site 2A, Area A Landfill. The Phase 11 RI 
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concluded that shallow groundwater contamination existed at the site, that the landfill soil may pose a 

threat to human receptors due to concentrations of PCBs, and that chemicals in soil could adversely 

impact ecological receptors. To address Site 2A soil (QUI), an RA that involved the construction of a 

13-acre low-permeability cover system over the landfill area was performed in 1997. The groundwater at 

the Area A Landfill is currenfiy being monitored as part of the QUI compliance monitoring program. 

Groundwater at the site was also investigated as part of the BGOURI (TtNUS, 2002a), which 

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

contaminant concentrations and the decision to proceed to an FS should be made after sufficient data 

have been collected and evaluated. Land use controls (LUCs) have been implemented at the landfill to 

meet the requirements in the soil ROD. A majority of the Area A Landfill is paved and is currently used for 

storage of equipment and vehicles. 

The initial Groundwater Monitoring Plan (GMP) (TtNUS, 1999) for Site 2 called for monitoring 

groundwater and surface water for semivolatile organic compounds (SVOCs), volatile organic compounds 

(VOCs), polynuclear aromafic hydrocarbons (PAHs), metals, pesficides/PCBs, and various field 

parameters. After 4 years of monitoring, the monitoring program was revised to discontinue monitoring 

for VOCs, pesficides, and PCBs because no exceedances of these compounds were detected in 4 years. 

Site 2 has now been monitored for 8 years. The most recent results available, those from Year 7 (2006), 

determined that the only contaminant detected in groundwater in excess of criteria is copper, and this was 

in a reference well, not a downgradient well. Overall, the results of 8 years of monitoring indicate that the 

cap system is working properly and that significant contaminant migration from the site to surrounding 

areas is not occurring. 

Site 2B 

The Phase 1 and 11 RIs (1992 and 1997, respecfively) and the BGOURI (2002) included investigations of 

the Site 2B, Area A Wetland. Area A Wefiand sediment was identified as OUI2 and is still being 

invesfigated under CERCLA. 

A phased RI was conducted to determine the nature and extent of contaminafion at the Area A Wetland. 

The Phase 1 RI field conducted from 1990 to 1992 (Afiantic, 1992) concluded that risks associated with 

several exposure scenarios exceeded acceptable regulatory levels and that an FS should be performed 

for the Area A Wefiand site. The Phase 11 RI (B&RE, 1997) concluded that little surface water or 

groundwater contaminafion exists at the site, that the site may pose a risk to a construcfion worker due to 

potenfial exposure to manganese in the groundwater, and that significant pesticide, PCB, and PAH 

concentrations exist in site soil and sediment. The Phase II RI recommended that an FS should be 
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conducted for this site to evaluate a limited acfion alternative including groundwater monitoring and 

access/use restrictions. 

A Phase III investigation of the sediments at the Area A Wetland was conducted in October 2007. The 

major objectives of the invesfigation were to further refine the nature and extent of contamination in 

sediments and to provide sufficient data to determine potenfial risks to ecological receptors from 

contaminated sediments. A secondary objective of the investigafion was to determine the thickness of 

the overlying organic layer that has formed above the dredge spoils. The evaluafion of the investigation 

results was ongoing at the time of preparation of this ROD; therefore, no conclusions from the 

invesfigafion were available. 

Groundwater at the Area A Wefiand is currently being monitored under the Area A Landfill long-term 

groundwater monitoring program (QUI). 

2.2.1.2 Sites 

Site 3, Area A Downstream Watercourses, covers approximately 75 acres and contains mainly 

undeveloped wooded areas and recreational areas. The Site 3 watercourses include several small ponds 

and interconnected streams (Figure 2-4) that convey surface water to the Thames River. The major 

sources of contamination at Site 3 include historical application of pesficides for mosquito control, 

abandoned disposal areas, and the septic system leach fields at Site 7. There are relatively few buildings 

(Buildings 223, 281, 282, 376, 454, and 468) at Site 3. Most of these buildings are associated with the 

recreafional area at North Lake and the golf course, which comprises a large portion of the site area. 

Further development is not planned for this area because most of it is within designated ESQD arcs of 

Site 20. 

An earthen dike was constructed in 1957 in the area between Sites 2 and 3. The valley on the eastern 

side of the dike was filled with dredge spoils from the Thames River, which created Site 2B. The Site 3 

ponds were created to act as settling ponds for any dredge spoil that was discharged from the Site 2B. 

Site 3 also included the OBDA. The OBDA was located on the slope of the dike below and adjacent to 

the Area A Landfill. It was located on the southwestern end of the dike, and a small wetland exists at the 

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

Materials disposed at the site included thirty 200-gallon metal fuel tanks (unlabeled), scrap lumber/old 

creosote telephone poles, several empty unlabeled 55-gallon drums, and rolls of wire. 

Site 3 was investigated during several phases from 1990 to 2002, including the Phase I RI (Atlanfic, 

1992), FFS (Atlantic, 1994b), Phase II RI (B&RE, 1997), BGOURI (TtNUS, 2002a), and Data Gap 

020806/P 2-8 CTO 431 



SEPTEMBER 2008 

Investigafion (DGI) for the BGOURI Update/FS (TtNUS, 2004). During completion of the Phase II RI, the 

Navy and regulators decided that the best strategy was to address the source area OUs at the site first 

and then address the groundwater OU. Groundwater at Site 3 was further invesfigated during the 

BGOURI in 2000, but the results of the investigation were inconclusive and data gaps remained. 

During the RA for OU3, Site 3 - NSA was discovered adjacent to Stream 5 at Site 3. Sediment that 

exhibited potential petroleum contamination (i.e., odor and sheen on pooled water) was encountered 

during excavafion activifies along the northern side of Stream 5. Upon further invesfigafion, rusted drums 

and steel cable intermingled with boulders and soil were evident in a small disposal area upgradient 

(north) of Stream 5 (see Figure 2-4). A sample of the contaminated sediment was collected and 

analyzed. Elevated levels of total petroleum hydrocarbons (TPH) were detected in the sample, indicafing 

the presence of petroleum contamination. The NSA was not remediated at the time of the 0U3 RA; 

however, absorbent booms and hay bales were put in place during construcfion activities to minimize 

migration of the contaminafion downstream, and plasfic sheefing was placed along the stream bank prior 

to backfilling to minimize further contaminant migration to Stream 5. 

To address the newly found Site 3 - NSA and the data gaps identifled during the BGOURI, a DGI (TtNUS, 

2002b) was completed in the fall of 2002 prior to initiating an FS. The results of the DGI were presented 

and evaluated in the BGOURI Update/FS (TtNUS, 2004), and remedial alternatives were developed to 

address the petroleum-contaminated soil associated with Site 3 - NSA. A ROD (Navy, 2004d) was signed 

for the site in October 2004. The ROD called for NFA under the CERCLA Program for the petroleum-

contamihated soil because petroleum is excluded from considerafion under CERCLA; however, the 

Navy's cleanup plan to address the petroleum-contaminated soil under other applicable regulafions was 

detailed in an appendix of the ROD. The Site 3 - NSA soil correcfive action was completed to meet 

Connecficut regulations in October 2007. 

2.2.1.3 Site 7 

Site 7, Torpedo Shops, is located in the northern porfion of NSB-NLON on the northern side of Triton 

Road (Figure 2-2). The Navy conducts maintenance activities on torpedoes at the site. OU8 is the soil 

OU associated with Site 7. The major sources of contamination at Site 7 included potenfial historic 

disposal of solvents/chemicals into two on-site septic systems and leaks or spills associated with on-site 

underground storage tanks (USTs). Contaminated soil was found on the southern side of Building 325 

and appeared to be related to former USTs used to store fuel oil. Groundwater and suspected soil 

contamination on the western side of the building appeared to be related to the sepfic tank, sewer lines, 

or leach field associated with the former septic system. The USTs were closed in the 1990s, and the 

septic systems were abandoned when sanitary sewers were installed in 1983. 
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Building 325 (Figure 2-5) is a torpedo overhaul facility, and it was built in 1955 and had an on-site sepfic 

system unfil 1983, when all of the building's plumbing facilities were connected to sanitary sewers. The 

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

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

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

Two underground No. 2 fuel oil tanks were located on the southern side of Building 325. One of the tanks 

was closed in 1995. A third tank, which was located above ground adjacent to the building, was used for 

temporary storage of No. 2 fuel oil but, based on field reconnaissance, had been removed as of 

March 15, 1995. 

Building 450 (Figure 2-5) is the primary MK-48 torpedo overhaul/assembly facility. It was built in 1974 

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

domestic wastewater from toilets, lavatories, and showers in Building 450 had been directed to the sepfic 

field (north leach field). 

Site 7 was investigated during the Phase 1 RI (Atlantic, 1992), Phase 11 RI (B&RE, 1997), and BGOURI 

(TtNUS, 2002a). The combined soil and groundwater data sets from the three investigations were 

evaluated during the BGOURI. No addifional investigafions were conducted at the site during the DGI for 

the BGOURI Update/FS (TtNUS, 2004). 

A ROD (Navy, 2004b) was signed for the soil at the site (OU8) in September 2004 which called for the 

excavation and off-site disposal of contaminated soil. This remedy was selected because there were 

potentially significant risks associated with exposure to the contaminated soil. The Site 7 soil remedial 

action was completed in 2006. 

2.2.1.4 Site 14 

Site 14, OBDANE, where miscellaneous wastes were dumped in the past, was located adjacent to Sites 3 

and 7 in a wooded area on the edge of a ravine just north of Stream 3 (Figure 2-4). Site 14 was 

investigated during the Phase I RI (Atlantic, 1992), Phase 11 RI (B&RE, 1997), and BGOURI (TtNUS, 

2002a). A Non-Time-Critical Removal Action (NTCRA) was completed at the site in 2001 to address the 

contaminated soil and debris identified at the site during the Phase II RI. A ROD (Navy, 2004b) was 

signed for the soil at the site (OU8) in September 2004 which called for NFA. This remedy was selected 

because the NTCRA addressed all significant risks associated with the soil and debris. 

Because Site 14 was located adjacent to Site 3 and groundwater from Site 14 flows toward Site 3, it was 

decided to evaluate the groundwater OU beneath both sites jointly and this approach was taken in the 
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BGOURI. Subsequently, it was decided that groundwater at Sites 3 and 14 should be evaluated 

separately because of the different remedial strategies that might be applicable to the different sites. This 

approach was used in the BGOURI Update/FS (TtNUS, 2004). No additional sampling was conducted at 

Site 14 during the DGI for the BGOURI Update/FS because no significant contamination was discovered 

in the groundwater during the BGOURI. 

2.2.1.5 Site 15 

Site 15, Spent Acid Storage and Disposal Area, was used before and after World War 11 for the temporary 

storage of waste battery acid in a rubber-lined underground tank. The tank was reportedly 12 feet long by 

4 feet wide by 4 feet high. The batteries were placed on a concrete pad next to the tank onto which some 

acids occasionally leaked. No major spills were ever recorded. A 1951 aerial photograph shows that the 

area around the tank was not paved. Acid from the batteries was stored in the tank and was 

subsequenfiy pumped into a tank truck and disposed in the Area A Landfill (Site 2). The tank was filled in 

place with soil and capped with bituminous pavement. 

Historical invesfigations completed at Site 15 include the Phase I RI (Atlantic, 1992), FFS (Atlanfic, 

1994a), Phase II RI (B&RE, 1997), Supplemental Sampling Event (CTDEP, 1997), and BGOURI (TtNUS, 

2002a). An NFA Decision Document for Soil at Site 15 was submitted in September 2007. Groundwater 

and soil data collected at Site 15 during the DGI was included and evaluated in the BGOURI Update/ FS 

Report (TtNUS, 2004). Soil results from this investigation confirmed that the NFA Decision Document 

was appropriate and not need to be amended. 

2.2.1.6 Site 18 

The solvent storage area at Building 33 was identified during the IAS (Envirodyne, 1983) for NSB-NLON. 

The site was identified as Study Area F in the FFA and is now identified as Site 18, Solvent Storage Area, 

Building 33, in the IR Program. Site 18 was used for the storage of gas cylinders and 55-gallon drums of 

solvents such as TCE and dichloroethene. The site was not identified as a high priority site and as a 

result, no investigafion of Site 18 was conducted during the early phases of investigafion at NSB-NLON 

(e.g.. Phase 1 or Phase 11 RIs). The Navy investigated the site during the BGOURI in 2000 to determine 

the impact of the operafion of the storage facility. Both soil and groundwater samples were collected to 

characterize the site. The results of the investigation were documented in the BGOURI Report (TtNUS, 

2002a). A ROD (Navy, 2004c) was subsequently signed for the soil at Site 18 (OU11) in September 

2004. The Selected Remedy documented in the ROD was NFA because no significant risks associated 

with exposure to site soil were identifled during the RI. 
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2.2.1.7 Site 20 

Site 20, Area A Weapons Center, consists of Building 524, which is used for administrafion, minor 

torpedo assembly, and storage of simulator torpedoes, and the weapons storage bunkers (see 

Figure 2-9). Small quantities of chemicals (cleaning and lubricafing compounds, paints, and adhesives) 

and chemical waste generated by on-site activities are stored at the site. Liquid fuels present in the 

weapons storage bunkers include Otto fuel, JP-10, and TH Dimer (jet rocket fuel). 

Site 20 was indirectly investigated during the Phase I RI (Atlantic, 1992) as part of the invesfigafion of Site 

2B. The site was further investigated during the Phase II RI (B&RE, 1997), BGOURI (TtNUS, 2002a), 

and DGI for the BGOURI Update/FS (TtNUS, 2004). The DGI (TtNUS, 2002b), which included collection 

and analysis of addifional groundwater samples, was conducted at the site in the fall of 2002 to address 

data gaps identified during the BGOURI. A ROD (Navy, 2000) for the site soil and sediment (OU7) was 

signed and called for excavafion and off-site disposal of the contaminated soil and sediment. The 

remedial action was completed in 2001 and consisted of excavation and off-site disposal of less than 

200 cubic yards of PAH- and arsenic-contaminated soil and sediment. 

2.2.1.8 Site 23 

Site 23, Tank Farm, comprises various former and current tanks and associated facilities including nine 

former USTs, a 30,000-gallon, double-walled UST (OT-10), 10,000-gallon waste oil tank, fuel oil loading 

area, tanker truck dumping pad and trough, two 150,000-gallon diesel ASTs, and other buildings. Five of 

the nine former tanks at Site 23 (OT-1, OT-2, OT-3, OT-4, and OT-6) had perimeter underdrains installed 

around them during their construction to depress groundwater levels. In addition, the storm sewers that 

the underdrains tie into were constructed of perforated corrugated metal pipe to help dewater the area. 

The underdrain at OT-6 was subsequently abandoned by the Navy around 1966 during completion of 

improvements to the storm sewer system. The soil at Site 23 was remediated in 1997 and 2000 under 

the CTDEP Resource Conservation and Recovery Act (RCRA) UST Program. 

The Site 23 USTs were properiy closed in place; however, the tank underdrain systems were allowed to 

remain in place to help reduce groundwater levels in the area. Evidence of releases of petroleum 

products from the tanks, their associated piping, and possibly from other nearby sources was detected in 

soil during previous invesfigations. No significant groundwater contamination was detected; however, 

petroleum hydrocarbons were detected periodically at the outfall of the storm sewer system near Goss 

Cove. The stormwater drainage system was rehabilitated in 2000 such that the original combined 

groundwater and stormwater system was separated into a deep groundwater and a new shallow stormwater 

system. The groundwater underdrain system continues to collect groundwater from the old tank drains. In 

2000, new storm drain was installed using solid wall HDPE piping and much of the underdrain was relined 
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with perforated plastic pipe. An existing manhole was modified to become a groundwater flow-metering and 

sampling pit. Beyond the metering pit, the groundwater underdrain pipe and stormwater collecfion pipes are 

recombined such that groundwater then enters the storm sewer system. 

The objectives of the BGOURI at Site 23 were to further characterize the nature and extent of 

groundwater contaminafion and to quantify the risks to human receptors from the groundwater. 

Groundwater sampling results for Site 23 indicated that the water quality is generally good, with only 

sporadic, low-concentration detections of VOCs, SVOCs, and metals in site monitoring wells. A 

preliminary evaluation of natural attenuation data indicated that biodegradation and other natural 

attenuation processes might be acfing to reduce organic contaminants to relatively insignificant levels in 

the Tank Farm. However, it was not recommended that a monitored natural attenuation alternative be 

pursued for the site. The BGOURI recommended that the decision for preparafion of an FS for the 

groundwater OU at the Tank Farm be postponed until site condifions stabilize and the results of the 

sampling and analysis program for the groundwater collection system determined the trends in 

groundwater contaminant concentrations. 

The Site 23 underdrain metering pit was sampled after construction and quarteriy for a period of 1 year 

starting in June 2007. Samples were collected from the metering pit that collects groundwater from the 

Site 23 area underdrains from four former tanks. All relevant concentrations were less than established 

Connecficut criteria (with the exception of anomalous results as discussed in Section 2.5.2.7). Based on 

these results, Site 23 groundwater (including Site 9 groundwater) being collected and conveyed in the 

storm sewer system does not pose a significant threat to human health or the environment under the 

current land use scenario; however, risks would be unacceptable if groundwater at the site was used as a 

drinking water supply. 

2.2.2 Enforcement Activities 

On August 30, 1990, NSB-NLON was placed on the Nafional Priorifies List (NPL) by the EPA pursuant to 

CERCLA of 1980 and SARA of 1986. The NPL is a list of uncontrolled or abandoned hazardous waste 

sites identified by EPA as requiring priority RAs. The Navy, EPA, and the State of Connecticut signed the 

FFA for NSB-NLON in 1995 (EPA, 1995). The agreement is used to ensure that environmental impacts 

associated with past and present activities at NSB-NLON are thoroughly investigated and that the 

appropriate RA is pursued to protect human health and the environment. In addifion, the FFA establishes 

a procedural framework and timetable for developing, implemenfing, and monitoring appropriate 

responses at NSB-NLON, in accordance with CERCLA (and SARA amendment of 1986, Public Law 

99-499), 42 U.S.C. §9620(e)(1); the National Oil and Hazardous Substance Pollution Confingency Plan 

(NCP), 40 CFR 300; Resource Conservation and Recovery Act (RCRA), 42 U.S.C. §6901 et seq., as 

amended by the Hazardous and Solid Waste Amendment (HSWA) of 1984, Executive Order 12580; and 
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applicable state laws. There have been no cited violations under federal or state environmental law or 

any past or pending enforcement acfions pertaining to the cleanup of 0U9. 

2.3 COMMUNITY PARTICIPATION 

The Navy has been conducting community relations activities for the IR Program at NSB-NLON since it 

began. From 1988 to November 1994, Technical Review Committee meefings were held on a regular 

basis. In 1994, a Restoration Advisory Board (RAB) was established to increase public participation in 

the IR Program process. Many community relations activifies for NSB-NLON involve the RAB, which 

historically met quarterly and recenfiy has met annually. The RAB provides a forum for discussion and 

exchange of informafion on environmental restoration activifies between the Navy, regulatory agencies, 

and the community, and it provides an opportunity for individual community members to review the 

progress and participate in the decision-making process for various IR Program sites, including Sites 2A, 

2B, 3, 7, 9, 14, 15, 18, 20, and 23. 

The following community relations activities are conducted at NSB-NLON as part of the Community 

Relafions Plan: 

Information Repositories: The Public Libraries in Groton and Ledyard are the designated information 

repositories for the NSB-NLON IR Program. All pertinent reports, fact sheets, and other documents are 

available at these repositories. 

Key Contact Persons: The Navy has designated information contacts related to the NSB-NLON. 

Materials distributed to the public, including any fact sheets and press releases, will indicate these 

contacts. The Public Affairs Officer will maintain the site mailing list to ensure that all interested 

individuals receive pertinent information on the cleanup. 

Mailing List: To ensure that information materials reach the individuals who are interested in or affected 

by the cleanup acfivities at the NSB-NLON, the Navy maintains and regulariy updates the site mailing list. 

Regular Contact with Local Officials: The Navy arranges regular meefings to discuss the status of the 

IR Program with the RAB. 

Press Releases and Public Notices: The Navy issues press releases as needed to local media 

sources to announce public meefings and comment periods, the availability of reports, and to provide 

general information updates. 
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Public Meetings: The Navy conducts informal public meefings to keep residents and town officials 

informed about cleanup acfivifies at NSB-NLON, and at significant milestones in the IR Program. 

Meetings are conducted to explain the findings of the RI; to explain the findings of the FS; and to present 

the Proposed Plan, which explains the preferred alternatives for cleaning up individual sites. 

Fact Sheets and Information Updates: The Navy develops fact sheets to mail to public officials and 

other interested individuals and/or to use as handouts at the public meetings. Each fact sheet includes a 

schedule of upcoming meetings and other site acfivifies. Fact sheets are used to explain certain actions 

or studies, to update readers on revised or new health risks, or to provide general information on the IR 

Program process. 

Responsiveness Summary: The Responsiveness Summary for the Proposed Plan summarizes public 

concerns and issues raised during the public comment period and documents the Navy's formal 

responses. The Responsiveness Summary may also summarize community issues raised during the 

course of the FS. 

Announcement of the ROD: The Navy announces the signing of the ROD through a notice in acfions or 

studies, to update readers on revised or new health risks, or to a major local newspaper of general 

circulafion and a press release sent to everyone on the mailing list. The Navy places the signed ROD in 

the information repositories before any RAs begin. 

Public Comment Periods: Public comment periods allow the public an opportunity to submit oral and 

written comments on the proposed cleanup options. Cifizens have at least 30 days to comment on the 

Navy's preferred alternatives for cleanup actions as indicated in the Proposed Plan. 

Technical Assistance Grant: A Technical Assistance Grant (TAG) from the EPA can provide up to 

$50,000 to a community group to hire technical advisors to assist them in interprefing and commenting on 

site reports and proposed cleanup acfions. Currently, no TAG funds have been awarded. 

Site Tours: The Office of Public Affairs periodically conducts site tours for media representatives, local 

officials, and others. 

A notice of availability of the Proposed Plan for Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 20, and 23 groundwater 

(Navy, 2008) was published on June 14, 2008, in Tfie New London Day newspaper. The Proposed Plan 

and other documents related to these sites are available to the public in the NSB-NLON Information 

Repositories located at the Groton Public Library in Groton, Connecticut, and the Bill Library in Ledyard, 
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Connecticut. The nofice also announced the start of the 30-day comment period that ended on July 14, 

2008. A copy of the notice and the Proposed Plan are included in Appendix C of this ROD. 

The Proposed Plan nofice of availability invited the public to attend a public meeting at the Best Western 

Olympic Inn in Groton, Connecticut on June 26, 2008. The public meefing presented the proposed 

remedies and solicited oral and written comments. At the public meefing, personnel from the Navy, EPA, 

and the CTDEP answered questions from the attendees during the informal portion of the meeting. In 

addition, public comments on the Proposed Plan were formally received and transcribed. The transcript 

for the public meefing is provided in Appendix D. Responses to the comments received during the public 

comment period are provided in the Responsiveness Summary in Section 3.0. 

2.4 SCOPE AND ROLE OF OPERABLE UNIT 

Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 20, and 23 are 10 of the 23 IR Program sites within the 12 OUs currently 

included in the NSB-NLON IR Program. The overall goal of the IR Program at NSB-NLON is to cleanup 

sites to achieve compliance with State of Connecticut Remediation Standard Regulations (RSRs) and 

other ARARs. As with many Superfund sites, the problems at these sites are complex. As a result, the 

media at Sites 2A, 2B, 3, 7, 9,14, 15, 18, 20, and 23 have been divided into separate OUs as follows: 

QUI - Site 2A, Area A Landfill soil and groundwater. 

0U3 - Site 3 soil and sediment. 

0U6-Site 15 soil. 

OU7 - Site 20 soil and sediment. 

OUS - Sites 7 and 14 soil. 

OU9 - All groundwater in the Upper Subase of NSB-NLON including Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 

20, and 23. 

O U l l -Sites 16 and 18 soil. 

QUI2 - Site 2B, Area A Wetland, sediment 

Interim remedies were selected for Sites 3, 7, 14, 15, 18, and 20 groundwater in the Interim ROD (Navy, 

2004e). This Final ROD documents the selection of final remedies for all portions of OU9. The remedies 

selected for Site 2 soil and groundwater, Site 3 - NSA soil. Sites 7 and 14 soil, and Site 18 soil were 

documented in separate RODs (Navy, 1995, 2004b, 2004c, and 2004d). Site 15 soil (OU 6) was 

previously addressed by the Navy in a NFA Source Control ROD in 1997 (Navy, 1997b). 

The Selected Remedies for groundwater at Sites 3 and 7 and Sites 9 and 23 will prevent potential future 

unacceptable risks to human health and the environment associated with contaminants in groundwater at 
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these sites. The results of the risk assessments indicated no unacceptable risks to current receptors from 

exposure to groundwater at Sites 3 and 7 and Sites 9 and 23, but exposure to maximum concentrafions 

of contaminants in groundwater at the sites could result in unacceptable risks to hypothefical future 

human receptors if they regulariy consume the groundwater. In addifion, based on the results of a 2008 

vapor intrusion evaluation, vinyl chloride concentrafions in groundwater at one well at Site 3 present 

unacceptable risks to humans if a building was built for residenfial purposes in the vicinity of this well. 

Evaluafion of the available analytical data indicated that no unacceptable health effects are anficipated 

from exposure to the groundwater at Sites 2A, 2B, 14, 15, 18, and 20. An NFA remedy was selected for 

the groundwater at Sites 14, 15, 18, and 20. Groundwater monitoring and institutional controls will 

continue at Sites 2A and 2B as part of the OUI remedy. 

2.5 SITE CHARACTERISTICS 

2.5.1 Physical Setting 

2.5.1.1 Site 2A - Area A Landfill and Site 2B - Area A Wetland 

Sites 2A and 2B are located within a northwest-trending valley (northern valley) situated between the 

topographic/bedrock high that occupies the central area of the NSB-NLON and the topographic/bedrock 

high that forms the northern border of the NSB-NLON. Figure 2-4 shows the topography and surface 

features of these sites. The northern valley is relatively narrow in the eastern portion of the site near the 

earthen dike, but it widens to the west. Runoff from Site 2A drains as overiand flow north into the Area A 

Wetland (Site 2B), which discharges to Area A Downstream Watercourses, Site 3. 

Site 2A 

Site 2A, located in the eastern portion of the northwest-trending valley, contains 10 to 20 feet of 

miscellaneous fill that consists of fine- to coarse-grained sand and gravel and ash, wood and brick 

fragments, paper, and asphalt. The fill is generally underiain by 10 to 20 feet of dredge spoils, mainly 

beneath the easternmost portion of the landfill. Where no spoils underiie the fill material, the fill direcfiy 

overlies a thin alluvial layer or the bedrock surface. Along the southeastern border of the landfill, fill 

material is underiain by an alluvial layer consisting of silty sand. The alluvial layer is underlain by gravel 

and gneiss boulders. Bedrock beneath Site 2 has been identified as the biotite-quartz-feldspar gneiss of 

the Mamacoke Formation. The bedrock surface slopes to the northeast toward Site 2B from the large 

bedrock high in the center of the facility. In the western portion of the site, the landfill is situated 

immediately adjacent to a bedrock ridge, and depth to bedrock is typically less than 20 feet. The eastern 

portion of the landfill is located further from the hillside, and depth to bedrock increases to 70 feet in this 

area. 
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Groundwater is present within the dredge spoils, alluvium, and bedrock underlying the Area A Landfill. 

Depth to groundwater averages approximately 10 feet across the landfill, and in some areas, the lower 

portion of the fill materials is below the water table. The saturated thickness of the overburden materials 

ranges from less than 10 feet to at least 65 feet across the landfill. Overburden and bedrock groundwater 

flow northeast across most of Site 2A, from the topographic/bedrock high to Site 2B, the Area A Wefiand. 

Upward groundwater gradients from bedrock to the overburden/fill are predominant, although a downward 

gradient exists at the 2LMW18 well cluster, located in the central portion of the landfill. Hydraulic 

potenfials between bedrock and overburden groundwater differ by 3 to 7 feet, suggesfing that although 

groundwater flow directions are similar, the degree of hydraulic connection varies spatially, and there is 

no restriction of flow between the overburden and bedrock in some areas. East of Site 2A, local 

groundwater flow is to the north and west into Site 2B. In this area, groundwater elevations in bedrock 

and the overburden are similar, and vertical gradients are minimal. In the western portion of the landfill 

near the dike, groundwater flows northwest toward Site 3. 

The geometric mean hydraulic conducfivity for the overburden, based on Phase II RI pumping test data, 

is 2.7 feet per day. This value corresponds to overburden hydraulic conducfivities estimated based on 

slug tests conducted during the Phase II RI. Based on a hydraulic gradient of 0.033 across the landfill 

(from 1993 water level measurements), hydraulic conductivity of 2.7 feet per day, and an assumed 

effective porosity of 30 percent, the average seepage velocity is esfimated at 0.3 foot per day. 

Figures 2-10 and 2-11 show regional groundwater flow patterns across Sites 2, 3, and 14 in the shallow 

overburden and bedrock, respecfively, based on the August 2000 round of water-level measurements 

taken during the BGOURI. 

Site 2B 

Site 2B is underlain by dredge spoils that consist of silt and clay with fi-aces of fine sand and shell 

fragments. The dredge spoils extend across the site southeast to 2WMW3 and southwest beneath the 

Area A Landfill. The thicknesses of dredge spoils are 25 to 35 feet on the southern side of the wetland 

and 10 to 15 feet on the northeastern side of the wetland. Where dredge spoils do not direcfiy overiie 

bedrock, they are underiain by a thin remnant of topsoil consisfing of organic-rich silt, clay, and traces of 

roots and underiain by alluvial deposits. The alluvial deposits consist primarily of sand with silt and/or 

gravel and are significantly coarser grained than the overlying dredge spoils. The thickness of the 

alluvium in Site 2B borings ranged from 0 to 36 feet. Bedrock beneath the southern portion of the 

wefiand has been identified as the Mamacoke Formation; the northernmost portion of the wetland is 

underiain by the Granite Gneiss, a gneissic biotite granite. The bedrock surface slopes to the valley 

occupied by the wetland from northern, eastern, and central bedrock highs toward the center of the 

wetland. 
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Groundwater is present within the overburden and bedrock underlying the Area A Wefiand, and the water 

table is close to the ground surface throughout most of the area. The dredge spoils and alluvium making 

up the overburden exist largely under saturated condifions. Groundwater flow in the overburden is from 

the northeast and southwest into the wefiand and then west toward Site 3 (see Figures 2-10 and 2-11). 

Groundwater flow in the bedrock mimics the shallow overburden pattern and fiows from higher elevafions 

toward the bedrock valley and ultimately to site 3 through a combination of discharge to local streams and 

aquifer underflow. Groundwater elevations are similar in the overburden and bedrock, but the vertical 

gradient varies from upward to downward. Based on 1994 water level measurements, the hydraulic 

gradient in dredge spoils at the site is 0.00255, and hydraulic conductivity is 1.0 foot per day based on 

slug testing during the Phase 1 RI. Assuming an effective porosity of 0.30, the estimated groundwater 

seepage velocity through the dredge spoils is 0.008 foot per day. For the alluvium, a hydraulic 

conducfivity of 6.8 feet per day was calculated based on Phase 1 RI slug testing. Using the same gradient 

and porosity, a flow velocity of 0.063 foot per day was calculated for the alluvium. 

2.5.1.2 Site 3 - Area A Downstream Watercourses and OBDA and Site 14 - OBDANE 

Sites 3 and 14 are located in the same northern valley as Sites 2A and 2B. Site 3 receives surface water 

and groundwater recharge from Sites 2A, 2B, 7, and 14, and surrounding areas. The streams within Site 

3 convey the water to the Thames River. Site 14 is located adjacent to Stream 3. 

The geology of Sites 3 and 14 consists of overburden deposits overlying metamorphic bedrock. The 

overburden consists of silty sand and gravel and is mapped as stratified drift of former meltwater streams 

[United States Geological Survey (USGS, I960)]. Although these are natural materials, they have most 

likely been reworked in the area of the golf course. In general, the overburden thickness increases from 

the valley margins to the center of the valley and from southeast to northwest along the valley axis. The 

overburden thickness is less than 5 feet at well 2DMW10D and less than 15 feet at wells 2DMW25D and 

2DMW27D. The overburden is thicker in the golf course area, and bedrock was not encountered in the 

50-foot boring at well 2DMW26D. Well locations are shown on Figure 2-4. 

The surface of the bedrock at Sites 3 and 14, identified as the Mamacoke Formafion, slopes from the 

northern and central bedrock highs that surround the area toward the northwest-trending valley. There 

appears to be a localized bedrock high at well 2DMW15D. The depth to bedrock is only 4 feet at this 

location, and the bedrock surface elevation is higher than was encountered in surrounding boreholes. 

This local bedrock high corresponds to a local topographic high within the valley. The boring logs for 

monitoring wells installed near OBDA indicate that the overburden locally consists of sand and boulders. 

The depth to bedrock at Site 3 was approximately 15 feet. There are bedrock exposures upslope of 

Site 14, and bedrock was encountered at the site at depths of 12 feet below ground surface (bgs). 
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Groundwater is present in both the overburden and bedrock underlying Sites 3 and 14. The saturated 

thickness of the overburden ranges from a few feet along the valley margins to greater than 40 feet in the 

central portion of the stream valley. Depth to groundwater ranges from a few feet in the eastern portion to 

over 15 feet in the golf course area to the west. Figures 2-10 and 2-11 show regional groundwater flow 

patterns across Sites 3 and 14 in the shallow overburden and bedrock, respectively, based on the August 

2000 round of water-level measurements taken during the BGOURI. Figures 2-12 and 2-13 show the 

local groundwater flow patterns in the shallow overburden and bedrock, respectively, based on October 

2002 measurements. The figures show that groundwater flows from topographic/bedrock highs and 

Site 2B to Site 3. From the downstream area, groundwater flows west toward and discharges into the 

Thames River. Vertical gradients between the overburden and bedrock are mixed across Site 3 but are 

predominantly upward. A downward gradient was observed at well cluster 2DMW24S/D, and upward 

head differenfials were observed at well clusters 2DMW16S/D, 2DMW25S/D, and 2DMW28S/D. 

Along the valley margins and near the Site 2B dike, local groundwater flow gradients are steep. As the 

bedrock slope flattens and the overburden thickens, hydraulic gradients also flatten. The overall hydraulic 

gradient in the direction of groundwater flow across Site 3 within both the overburden and bedrock is 

approximately 0.024 based on the BGOURI 2000 water level data. In both the overburden and bedrock, 

the hydraulic gradient steepens slighfiy toward the Thames River. 

Slug test results for Site 3 alluvium and bedrock wells, summarized in the BGOURI (TtNUS, 2002a), show 

that the average horizontal hydraulic conductivity of the alluvium is approximately 5.3 feet per day and 

that the average horizontal bulk hydraulic conductivity of the bedrock is approximately 1.8 feet per day. 

Using a flow gradient of 0.024, a hydraulic conducfivity of 5.3 feet per day, and a measured porosity of 

0.33, the average groundwater flow velocity through the predominantly sandy alluvial materials across 

Site 3 was calculated to be approximately 0.4 foot per day. 

2.5.1.3 Site 7 - Torpedo Shops 

Figure 2-4 shows the topography and surface features of Site 7. Site 7 is surrounded on the north and 

east by an exposed bedrock cliff. The cliff is the result of quarry acfivity along the northern bedrock high. 

The ground surface slopes gently to the southwest, and there is an earthen berm along the eastern 

boundary of the site. Surface water runoff from Site 7 flows southwestward to drainage swales and storm 

sewers located on the southern side of Buildings 325 and 450. Runoff contained by the berm and the 

storm sewer system drains through culverts under Triton Road into Site 3 (Stream 5) and eventually into 

the Thames River. 
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The geology of Site 7 consists of a southwestward-thickening wedge of overburden materials overlying 

metamorphic bedrock. Surficial deposits underlying Site 7 consist of fill material that varies in thickness 

from 2 to 10 feet and consists primarily of sand and gravel. The fill either lies directly on bedrock (in the 

northeastern portion of the site) or is underiain by up to 30 feet of silty sand (along the southwestern edge 

of the site). This area has a history of quarrying and filling, and the silty sand is natural alluvium. The 

bedrock in this area has been identified as the Mamcoke Formafion. In the northeastern portion of the 

site, the bedrock surface is relatively flat and has a mild slope toward the southwest. The bedrock 

surface between groundwater monitoring wells 7MW1D and 7MW7S slopes at a grade of approximately 

2 percent. The bedrock surface in this area has been altered by quarry activity. Overburden thickness is 

typically less than 6 feet in this area. Southwest of groundwater monitoring wells 7MW7S and 7MW2D 

and southeast of test boring 7TB10, the bedrock slopes to the west and southwest more steeply. The 

bedrock surface between groundwater monitoring wells 7MW7S and 7MW3D slopes at a steeper grade 

of approximately 14 percent. The overburden thickness increases to 30 to 40 feet in this area. 

Groundwater was encountered in both the overburden and bedrock underiying Site 7. Depths to 

groundwater average less than 10 feet across the site. Within the overburden, the water table was 

generally encountered near the fill/alluvium interface at locations where both units were present. 

Figure 2-10 shows the overburden groundwater flow pattern across the Site 7 area based on August 

2000 water level data. The figure shows that the general direction of shallow groundwater flow is to the 

west-southwest toward Site 3. Groundwater flow directions in the shallow bedrock, as determined during 

the BGOURI, are to the west and southwest (Figure 2-11). In the overburden, the hydraulic gradient 

across the site is approximately 0.02. Within the bedrock, the flow gradient appears to be slightly lower at 

0.015. 

Downward vertical gradients were consistently observed at Site 7. Groundwater monitoring well clusters 

7MW2S/2D (alluvium/bedrock), 7MW3S/3D (combined fill and alluvium/deep alluvium), and 7MW5S/5D 

(combined overburden and bedrock/deeper bedrock) all had downward vertical gradients, indicating that 

the Site 7 area is a local recharge area for groundwater. 

Slug tests were performed in three alluvium and two bedrock wells at Site 7 over the course of the various 

RI fleld investigations. The estimated site-specific average hydraulic conductivity for the alluvium, based 

on slug test results, is 11.4 feet per day. Using a hydraulic gradient of 0.02 and a measured porosity of 

0.37, the estimated groundwater seepage velocity in the alluvium at the site is 0.62 foot per day. 

2.5.1.4 Site 15 - Spent Acid Storage and Disposal Area 

Figure 2-7 shows the surface features of Site 15. The entire area is covered with concrete or bituminous 

pavement. The site is located southwest of the central bedrock high, which narrowly extends to the 
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south. The ground surface in the vicinity of the site and southwest is relatively flat. Surface water runoff 

from this site is collected by a storm sewer system that passes through the Tank Farm (Site 23) and Goss 

Cove Landfill (Site 8) sites and eventually discharges to the Thames River. 

Geologic conditions at Site 15 consist of variable thicknesses of fill and natural alluvial deposits overiying 

metamorphic bedrock. The overburden at Site 15 consists primarily of silty sand alluvium. Boring logs 

indicate that in some intervals, there are traces of clay and in others, there are traces of gravel and rock 

fragments. Site 15 has been mapped as stratified drift deposited by glacial meltwater streams (USGS, 

1960). Minor thicknesses of fill may be present overlying the silty sand in some areas of the site. The 

borings for wells 15MW1D and 15MW4S encountered silt layers of 26- and 24-foot thicknesses, 

respectively, beneath the silty sand interval. These deposits are also most likely stratified drift. 

The bedrock surface slopes to the southwest across the site. Monitoring well 15MW1D was drilled to a 

depth of 46.5 feet bgs, where gneiss fragments of the Mamacoke Formafion were encountered. 

Monitoring well 15MW4S was drilled to a total depth of 43 feet bgs. Bedrock was not positively identified 

in this boring; however, auger refusal was reached, suggesting that the bedrock surface may have been 

encountered. Northeast of the site along Rasher Avenue, bedrock crops out at ground surface. 

During historical and recent investigations at this site, groundwater was encountered in the alluvium at 

depths of less than 10 feet bgs. Most overburden groundwater flow is expected to be through the silty 

sand layer, with the underlying silt deposit acfing as a semi-confining unit. The groundwater generally 

flows to the south-southwest. There is a downward vertical gradient at the 15MW1 well cluster. 

Water level measurements were taken in Site 15 monitoring wells during the BGOURI in 2000. The 

elevafions were used in conjuncfion with water level data from other sites to create regional shallow 

overburden and bedrock potentiometric surface maps (see Figures 2-14 and 2-15, respectively). Water 

level measurements were also taken in Site 15 monitoring wells during a DGI in 2002. These data were 

used to prepare a site-specific potentiometric surface map for the shallow overburden groundwater at Site 

15 (see Figure 2-16). Based on Figures 2-14 and 2-16, groundwater flow direction (southwest) in the 

shallow overburden groundwater was consistent during both rounds. 

Based on informafion presented in the BGOURI Report (TtNUS, 2002a), the hydraulic gradient in shallow 

overburden across the site is approximately 0.024. During Phase II RI field work, slug tests were 

performed in wells 15MW1S and 15MW3S. The geometric mean of the calculated hydraulic 

conductivifies is 0.76 feet per day. Assuming a porosity of 0.30, the esfimated groundwater seepage 

velocity at Site 15 is 0.06 feet per day. 
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2.5.1.5 Site 18 - Solvent Storage Area, Building 33 

Figure 2-8 shows the surface features of Site 18, located north of Site 15 and Site 23. A steep 

embankment exists on the northern and eastern sides of Building 33. The embankment slopes at an 

approximate gradient of 50 percent toward the south and west. The gradient flattens to approximately 

5 percent on the southern and eastern sides of Building 33. Surface water runoff from this site is 

collected by a storm sewer system that passes through Site 23 and Site 8 and eventually discharges to 

the Thames River. 

The SCS Soils Map (SCS, 1983) classifies the soil on the southern and western sides of Building 33 as 

Urban land. Upgradient of the site (north and east), bedrock exposures (Hollis-Charlton-Rock outcrop 

complex) are prevalent as the central bedrock high extends toward the south. The soils overiying the 

bedrock range from very stony fine sandy loam to gravelly loam. 

Minimal subsurface investigafion work has been performed at Site 18. The site has a veneer of silty sand 

overlying shallow metamorphic bedrock. The sand is fine to medium grained and contains trace to some 

gravel and rock fragments. 

Groundwater levels were measured in temporary wells 18TW2 and 18TW4 on June 14, 2000. The 

elevations associated with these measurements are presented on Figure 2-8. The general direction of 

groundwater flow in the shallow overburden at Site 18 is to the south. Groundwater from this site 

eventually discharges to the Thames River. The saturated thickness of the overburden at the site varies 

from approximately 1 foot to greater than 5 feet. 

2.5.1.6 Site 20 - Area A Weapons Center 

Site 20 is located along the southern side of the northern topographic and bedrock high (see Figure 2-9). 

The ground surface generally slopes from the northern bedrock high across the site to the south toward 

the Site 28. The ground surface across Site 20 was altered (flattened) when the bedrock was blasted 

during construcfion of Building 524. To the west and southwest, the ground surface slopes to a ravine 

(Site 3) and toward Site 14. 

Two drainage culverts (one along the northwestern side and one along the southeastern side of the site) 

collect runoff from the surrounding hillsides and from Site 20 and discharge it to Site 2B. The drainage 

culvert along the northwestern side eventually discharges to a storm sewer that passes along the 

southern side of the site and discharges into Site 2B. The drainage culvert along the southeastern side 

collects runoff from the hillside north of the site and confinues along the southeastern side of the site. 
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eventually discharging to another area of Site 2B. Site 2B discharges to Site 3 and subsequenfiy into the 

Thames River. Water typically flows in these drainage culverts immediately following precipitafion events. 

The overburden materials at Site 20 consist of 4 to 16 feet of coarse sand, gravel, and rock fill underiain 

by up to 17 feet of fine-grained dredge spoils. Test borings showed that 4 to 8 feet of fill material rests 

direcfiy on bedrock (Mamacoke Formation) across Site 20. The overburden thickness generally 

increases to the south and east, toward the Site 2B. 

The bedrock surface generally slopes to the southwest across the site, toward the valley occupied by 

Site 2. Bedrock elevations in the Site 20 area indicate that the bedrock surface does not slope uniformly 

and that localized bedrock surface depression(s) are present. The depressions are most likely the result 

of the blasfing activities that occurred during the construcfion of Building 524. 

Groundwater is present in both the overburden and bedrock underlying Site 20. The saturated thickness 

of the overburden deposits is variable, ranging up to 25 feet or more. Overburden groundwater is 

primarily found within the dredge spoil materials, and only the lowermost few feet of the coarser-grained 

fill deposits are saturated. Shallow overburden and bedrock groundwater contours for Site 20 and nearby 

areas, based on August 2000 water levels, are shown on Figures 2-10 and 2-11, respecfively. 

Groundwater in both the overburden and bedrock at Site 20 flows to the west and southwest. Shallow 

overburden groundwater contours at Site 20 generated from water levels measured during the October 

2002 DGI are shown on Figure 2-17. The site-specific contours and groundwater flow directions are 

generally similar to those measured in 2000. 

The hydraulic gradient in the shallow overburden varies considerably across Site 20; it is steeper in the 

area of Building 524 and flatter at the storage bunkers near the Area A Wetlands. The overall 

groundwater flow gradient in the overburden, based on 2000 water level data, averages approximately 

0.04. Assuming an average horizontal hydraulic conducfivity in dredge spoil of 0.017 foot per day and in 

alluvium/fill of 2.0 feet per day (based on hydraulic tesfing completed at Site 2A) and a porosity of 0.30, 

the horizontal seepage velocity for overburden groundwater in this area ranges from approximately 

0.0023 to 0.27 foot per day. 

2.5.1.7 Site 9 - Waste OT-5 and Site 23 - Tank Farm 

Site 23, within which Site 9 is located, is in the southern northwest-trending valley and is bordered on the 

north and south by bedrock highs. In this valley, the ground slopes mildly from approximately 50 feet 

above mean sea level in the eastern portion to near sea level along the Thames River. A former 

topographic depression at the former Crystal Lake between Tang Avenue and Crystal Lake Road was 

filled during construcfion of the Tank Farm. Figure 2-6 shows surface topography at the Tank Farm. 
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Due to the cover material and topography of the Tank Farm, a majority of the rain that falls on this site will 

infiltrate into the ground. Groundwater at this site is collected by a dewatering system. Surface runoff 

from some portions of the site is collected by a stormwater collecfion system. Both groundwater and 

surface water collected by the systems discharge to the Thames River at the Goss Cove Landfill. 

The predominant overburden materials observed during the BGOURI at Site 23 were fill and reworked 

soil. The soils were generally silty, fine- to medium-textured sands with trace amounts of rock fragments. 

Below the fill deposits are natural alluvium consisting primarily of silty sand. The thickness of the alluvium 

is variable. In the western portion of the site, the alluvium extends to a depth of over 50 feet. The depth 

to bedrock encountered during the 1998 hydrogeologic investigation varied from 15 to 58 feet. The 

greatest depths to bedrock were encountered along the eastern and western site boundaries. The 

shallowest depths to bedrock were encountered in the central portion of the site, along its northern and 

southern boundaries. 

Groundwater is present in both the overburden and bedrock underiying Site 23. Shallow overburden 

groundwater generally flows into the central area of Site 23 then west toward the Thames River. The flow 

pattern reflects the presence of the tank underdrain system and groundwater collection system in this 

area, both of which act as groundwater sinks (collecfion points). The shallow groundwater flow gradient 

varies widely across the site but averages about 0.01. Bedrock groundwater flow is generally to the west 

and southwest. The Tank Farm underdrains and groundwater collection system that have a signiflcant 

influence on shallow groundwater flow patterns do not affect bedrock groundwater flow directions to any 

significant degree. The flow gradient in the bedrock averages about 0.014 across Site 23. Figures 4-14 

and 4-15 show groundwater flow patterns in the shallow overburden across Site 23, based August 2000 

of water-level measurements. 

The average overburden hydraulic conducfivifies based on slug tesfing during the BGOURI was 2.3 feet 

per day. For bedrock wells, the hydraulic conductivities were 0.73 feet per day and 652 feet per day. The 

large range is typical of the difference between highly transmissive bedrock fractures and less 

transmissive fractures. Using an average gradient of 0.01, an average hydraulic conductivity of 2.3 feet 

per day, and an assumed porosity of 0.3, the average groundwater flow velocity in the overburden is 

approximately 0.8 foot per day. 

2.5.2 Nature and Extent of Contamination 

The Navy conducted various field invesfigations at Sites 2A, 2B, 3, 9, 7, 14, 15, 20, and 23 from 1990 to 

the present to assess the nature and extent of groundwater contaminafion. The investigations at Sites 

2A, 2B, 3, 7, 20, and 23 focused on groundwater present in the overburden and bedrock, and the 
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invesfigations at Sites 9, 14, 15, and 18 only focused on groundwater in the overburden. Sites 2A and 2B 

are located hydraulically upgradient of Site 3, Sites 14 and 20 are hydraulically upgradient of Sites 3 and 

7, and Sites 15 and 18 are hydraulically upgradient of Sites 9 and 23. 

Only one round of invesfigation was conducted at Site 18 to assess the nature and extent of 

contamination. The invesfigation focused on groundwater present in the overburden. 

2.5.2.1 Sites 2A and 2B 

Phase II RI 

For Site 2A, the Phase 11 RI concluded that shallow groundwater contaminafion (i.e., VOCs, PCBs, and 

inorganics) exists at the site and recommended that institufional controls including groundwater 

monitoring and use restricfions be implemented. For Site 2B, the Phase II RI concluded that the site may 

pose a risk to construction workers due to potential exposure to manganese in groundwater and 

recommended that an FS be conducted to evaluate a limited action alternative that included groundwater 

monitoring and use restrictions. 

BGOURI 

Six VOCs were detected in groundwater samples collected during the BGOURI. Several of the VOCs 

were detected during previous soil and groundwater sampling events. Acetone was the only VOC COPC 

identified at Site 2. In general, acetone concentrafions were less than 10 pg/L, with the excepfion of a 

concentration of 120 pg/L in well 2WMW39DS. Acetone is also known to be a common laboratory 

artifact. 

Three SVOCs were detected in groundwater samples collected during the BGOURI. None of the 

detected concentrations exceeded any of the relevant screening criteria. One pesficide, 4,4'-DDD, was 

detected in a single groundwater sample. High dissolved solids were detected in the groundwater 

sample, and it is likely that the DDD was bound to the solids. 

Fifteen metals were detected in unfiltered groundwater samples, and 13 metals were detected in filtered 

groundwater samples. Arsenic, barium, and mercury were the only metals identified as COPCs. 

Exceedances of background levels for these metals were sporadic; only one well (2WGW47DS) had 

concentrations of more than one metal in excess of background levels. Concentrations of the other 

detected metals were less than screening criteria. In general, metals concentrations were lower in the 

BGOURI than in previous investigations. This result was generally expected because only downgradient 

monitoring wells and not monitoring wells within the Area A Landfill were sampled during the BGOURI. 
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The BGOURI report recommended that the groundwater monitoring program being conducted in 

accordance with the OUI ROD be continued to gather data to evaluate long-term trends in contaminant 

concentrations and that the decision about whether to proceed to an FS should be made after sufficient 

data were collected and evaluated. 

Annual Groundwater Monitoring 

Eight years of groundwater monitoring under the QUI ROD have been completed. Year 7 (2006) results, 

the most recent available, indicate that copper was the only contaminant detected in groundwater at 

concentrations in excess of criteria, and the well in which it was detected was a reference well not a 

downgradient well. Based on the results of the monitoring program to date, the landfill cap is working 

properiy and significant contaminant migration from the landfill to groundwater is not occurring. Also 

based on monitoring results, it was decided that an FS was not necessary for this site. Figure 2-18 

presents the groundwater exceedance detected during Year 7 sampling. 

2.5.2.2 Sites 3 and 14 

Groundwater at Sites 3 and 14 was invesfigated independently and collectively throughout the various 

invesfigations. The nature and extent of contamination found during each investigation is discussed 

below. 

Phase II RI 

Site 3 - Overburden 

Seven VOCs, including six halogenated aliphatics and benzene, were detected in groundwater samples 

collected from overburden wells at Site 3. Each VOC was detected in from 1 to 3 of 25 samples. Most of 

the VOCs were detected in well 2DMW29S, located along Triton^Road in the north-central portion of the 

site. Maximum concentrafions of total 1,2-dichloroethene [28 micrograms per liter (pg/L)], 

bromodichloromethane (2 pg/L), chloroform (12 pg/L), methylene chloride (11 MQ/L), and vinyl chloride 

(VC) (130 pg/L) were detected in samples from this well. None of these chemicals were identified in the 

surface water samples collected from the adjacent drainageway (Stream 5) along Triton Road. The 

source(s) of this groundwater contamination is not known. 

Two phthalate esters (plasticizers that are common field and laboratory contaminants) and benzoic acid 

were each detected in from one to three of the groundwater samples collected from overburden wells. 

Twenty-three metals were detected in unfiltered groundwater samples collected from overburden wells, 

and 19 metals were detected in associated filtered groundwater samples. Greater than two-thirds of the 
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maximum concentrations of metals were associated with samples collected from overburden wells 

2DMW30S and 3MW12S. Notable results for metals included maximum concentrations of aluminum 

(97,400 pg/L), arsenic (23.9 pg/L), barium (835 pg/L), manganese (6,710 pg/L), vanadium (229 pg/L), and 

zinc (800 pg/L). 

Site 3 - Bedrock 

Five halogenated aliphatics (1,1,2,2-tetrachloroethane, total 1,2-dichloroethene, chloroform, methylene 

chloride, and TCE) were detected in groundwater samples collected from bedrock wells at Site 3. Each 

VOC was detected in from 1 to 4 of the 25 groundwater samples. TCE concentrations ranged from 

1 pg/L to 17 pg/L. Maximum concentrations of 1,1,2,2-tetrachloroethane, total 1,2-dichloroethene, and 

TCE were detected during the Phase I RI in the groundwater.sample collected from well 2DMW16D, 

located approximately 125 feet southeast of North Lake. 

Eleven semivolafile organic compounds (SVOCs) were also detected in groundwater samples from Site 3 

bedrock wells. Six PAHs, ranging in concentration from 1 to 4 pg/L, were detected in the groundwater 

sample from well 3MW12D collected during Round 1 of the Phase II RI. In addition, bis(2-ethylhexyl) 

phthalate was detected in five groundwater samples at concentrations ranging from 2 to 20 pg/L. Two 

addifional phthalates, benzoic acid, and phenol were each detected in one or two groundwater samples at 

concentrations ranging from 0.5 to 5 pg/L. As previously noted, phthalates are considered to be common 

laboratory contaminants. 

Twenty-two metals were detected in unfiltered groundwater samples from bedrock wells, and 18 metals 

were detected in associated filtered groundwater samples. Approximately 42 percent of the maximum 

concentrations of metals were associated with samples from bedrock well 3MW12D. 

Site 14 - Overburden 

One VOC (carbon disulfide) and one SVOC [bis(2-ethylhexyl) phthalate] were detected in the two 

groundwater samples collected from well 14MW1S. Both chemicals were detected at an estimated 

concentration of 1 pg/L. The results indicate that Site 14 is not a significant source of organic 

groundwater contamination. 

Eleven metals were detected in unfiltered Site 14 groundwater samples, and 12 metals were detected in 

associated filtered groundwater samples. With the excepfion of aluminum (at 171 pg/L in unfiltered 

sample 14GW1S only), filtered and unfiltered results were at the same order of magnitude. Maximum 

concentrations of arsenic in filtered samples and of boron and cobalt in unfiltered samples exceeded 
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respective concentrations of these metals detected in unfiltered groundwater samples from off-site 

residential wells. 

BGOURI 

Sites 3 and 14 - Overburden 

Four VOCs (chloroform, cis-1,2-dichloroethene, TCE, and VC) were detected in one or more of the 

10 groundwater samples collected from the overburden aquifer. Detected concentrations of these VOCs 

ranged from 1.71 pg/L (cis-1,2-dichloroethene) to 31.3 pg/L (VC) and were less than in samples collected 

during previous investigations. Acetone was detected at estimated concentrations of 27.8 and 28.9 pg/L 

in two samples collected from temporary wells installed in the overburden aquifer. VC (4.65 pg/L) and 

cis-1,2-dichloroethene (1.71 pg/L) were detected in one groundwater sample collected from a temporary 

well. 

Several PAHs and 4-methylphenol were the only SVOCs detected in groundwater at Site 3. 

Concentrafions of most of these SVOCs were low, ranging from 0.03 pg/L [benzo(k)fluoranthene] to 

2 pg/L (4-methylphenol). With the excepfion of fluoranthene, which was detected in three groundwater 

samples, each SVOC was detected in only one groundwater sample. PAHs and 4-methylphenol were not 

detected in overburden groundwater samples collected during previous investigations. 

Trace levels of 1,1-dichloro-2,2-bis(4-chlorophenyl)ethane (DDD) (0.019 pg/L) and 

1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane (DDT) (0.034 pg/L) were detected in overburden well 

2DMW30S. High levels of total suspended solids were measured in this well and are the likely cause of 

the detections of DDD and DDT in groundwater. Pesficides were not detected in overburden 

groundwater samples collected during previous investigafions. 

Fifteen metals were detected in unfiltered overburden groundwater samples, and nine metals were 

detected in filtered overburden groundwater samples. Concentrations of metals in filtered and unfiltered 

samples were relafively similar (i.e., at the same order of magnitude). In general, the detected 

concentrations of metals were low. Concentrations of all metals were lower in groundwater samples 

collected during the BGOURI than in samples collected during previous investigations. 

Site 3 - Bedrock 

Three VOCs (chloroform, cis-1,2-dichloroethene, and TCE) were detected in nine groundwater samples 

collected from the bedrock aquifer. TCE concentrations were low, ranging from 1.88 to 8.76 pg/L. In 

general, VOCs were detected infrequently in bedrock groundwater during the BGOURI. Chloroform, 
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1,2-dichloroethene (total), and TCE were also detected in bedrock groundwater samples collected during 

previous investigafions. Concentrations of 1,2-dichloroethene and TCE detected during the BGOURI 

were less than concentrations detected during previous investigafions. No SVOCs, pesficides, or PCBs 

were detected in groundwater samples collected from the bedrock aquifer. 

Fourteen metals were detected in unfiltered bedrock groundwater samples, and eight metals were 

detected in filtered bedrock groundwater samples. Reported concentrafions of metals in filtered and 

unfiltered samples were relatively similar (i.e., at the same order of magnitude). In general, the detected 

concentrations of metals were low. Concentrafions of all metals were lower in groundwater samples 

collected during the BGOURI than in samples collected during previous invesfigations, with the exception 

of silver and zinc. 

BGOURI Update/FS 

Eight VOCs were detected in Site 3 groundwater samples collected during the DGI. Data collected during 

the DGI were used to evaluate the nature and extent of contaminafion associated with Site 3-NSA and to 

confirm the nature and extent of groundwater contamination detected during previous investigations. 

1,1,2-Trichloroethane, carbon disulfide, toluene, and trans-1,2-dichloroethene were detected during the 

DGI but were not detected during the BGOURI. These VOCs were detected infrequently (less than 

25 percent of the samples) and at relatively low concentrations (less than 2 pg/L). The compounds 

cis-1,2-dichloroethene, TCE , and VC were detected at lower concentrations (less than 3 pg/L) during the 

DGI than the BGOURI (less than 32 pg/L). All of these wells are located along Stream 5 in the northern 

portion of Site 3. 

Chlorinated VOCs have been consistently detected in several Site 3 wells since the Phase II RI. It 

appears that VOC contaminafion (TCE) was originally released in the Site 7 area (leach fields) and 

migrated to Site 3. 

Seven SVOCs, all PAHs, were infrequently detected in groundwater samples collected during the DGI. 

No PAHs were detected in the samples collected from permanent monitoring wells, and all of the 

maximum concentrations were less than 1 pg/L in one temporary well. The source of the detected PAHs 

may be the PAH-contaminated soil (i.e., suspended solids in the temporary well) or the petroleum 

hydrocarbon contamination associated with the NSA. 

The only pesticides detected in groundwater were alpha- and beta-BHC, and they were detected only in 

the sample from one temporary well (same well as the PAH detections). These pesticides were detected 

at low concentrafions in soil samples, but it is unlikely that they have leached at significant dissolved 
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concentrations to groundwater. It is more likely that these groundwater detections were the result of 

suspended solids incorporated into the groundwater sample during sampling. 

Thirteen inorganics were detected in unfiltered samples collected during the DGI, but only eight 

inorganics were detected in filtered samples. It is likely that elevated inorganics concentrations in 

unfiltered samples are related to suspended solids incorporated into groundwater samples from 

temporary wells. Overall, DGI results indicate that Site 3 - NSA is not a significant source of inorganic 

contaminafion at Site 3. 

Quarteriy Groundwater Monitoring 

The first year of quarterly groundwater monitoring at Site 3 was conducted from May 2006 to April 2007 

(TtNUS, 2007) in accordance with the Work Plan for Remedial Action at Sites 3 and 7 (TtNUS, 2006b) 

and Operafion and Maintenance (O&M) Manual for IR Program Sites (TtNUS, 2006a). Site 3 COCs, as 

presented in the Remedial Acfion Work Plan, are TCE and VC. Groundwater samples were collected 

from nine wells at Site 3 during quarterly sampling. No COCs were detected in six of the nine wells 

sampled during Year 1 of the monitoring program. Year 1 exceedances of remedial goals (RGs) included 

TCE in 3MW16D during the first quarter and in 2DMW16D during all four quarters and VC in 2DMW29S 

during the second and fourth quarters. Wells 3MW16D and 2DMW29S are located near Stream 5 and 

are downgradient of the former Site 7 leach fields. The TCE concentration in 3MW16D during the first 

quarter was 5.1 pg/L, slightly greater than the RG of 5 pg/L. VC concentrations in 2DMW29S have 

decreased from a maximum of 130 pg/L in 1994 to 4 pg/L during the last sampling round (slighfiy greater 

than the RG of 1.6 pg/L). Well 2DMW16D is located on the southern side of Site 3 and is not 

downgradient of the former Site 7 leach fields. It appears that the Area A Landfill or an unknown 

upgradient area of contamination is the source of TCE in this well. TCE concentrafions in 2DMW16D 

have decreased from a maximum of 17 pg/L in 1991 to a maximum of 7 pg/L during Year 1 monitoring. 

Based on the results of Year 1 monitoring, no changes to the Site 3 monitoring program were 

recommended in the Year 1 Annual Groundwater Monitoring Report. Tables 2-1 and 2-2 present Year 1 

groundwater monitoring data from Sites 3 and 7, respecfively, and Figure 2-19 presents exceedances 

detected during the first year of monitoring. 

2.5.2.3 Site 7 

Historical Investigations - Combined Results of Phase I and II RIs 

Overburden 

Eight VOCs, including six chlorinated aliphatics, 2-butanone, and carbon disulfide were detected in 

groundwater samples collected from Site 7 overburden wells. 1,1,1-Trichloroethane and 
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1,1-dichloroethane were each detected in 6 of 20 groundwater samples, at concentrations ranging from 

2 pg/L to 42 pg/L. 1,1-Dichloroethene was detected in four groundwater samples at concentrations 

ranging from 1 pg/L to 2 pg/L. The remaining VOCs were detected in one or two samples at 

concentrations ranging from 1 pg/L to 10 pg/L. Maximum concentrations of all VOCs except 2-butanone, 

chlorobenzene (CB), and methylene chloride were associated with the sample collected from well 

7MW3S, located west of Building 325 in the southern leach field. 

Thirteen SVOCs, including six PAHs, three phthalates, 1,4-dichlorobenzene (1,4-DCB), benzoic acid, 

dibenzofuran, and phenol, were detected in the 20 groundwater samples collected from overburden wells 

at Site 7. Benzoic acid and di-n-butyl phthalate were detected in six and four samples, respectively. The 

remaining SVOCs were each detected in only 1 or 2 of 20 samples. With the exception of 

bis(2-ethylhexyl) phthalate, which was detected in a single groundwater sample at a concentration of 

380 pg/L, all SVOC concentrations ranged from 0.5 pg/L to 9 pg/L. Maximum concentrations of eight 

SVOCs were associated with groundwater samples collected from well 7MW8S, located along Triton 

Road in the western portion of the site. 

Twenty-two metals were detected in unfiltered groundwater samples collected from overburden wells, and 

15 metals were detected in the corresponding filtered groundwater samples. In general, maximum 

concentrations of metals in unfiltered and filtered samples were within the same order of magnitude. 

Close to half of the maximum concentrations of metals were associated with groundwater samples 

collected from well 7MW3D, located near Triton Road and west of the southern leach field. 

Analyses for oil and grease were performed on four of the groundwater samples. The sample from well 

7MW3D had an oil and grease a concentration of 600 pg/L. TPH analyses were performed for nine of the 

groundwater sarnples collected from overburden wells. TPH was detected in two samples (both collected 

from well 7MW8S) at concentrations of 700 pg/L and 1,200 pg/L. This well is located along Triton Road, 

downgradient of Buildings 325, 450, and 477. 

Bedrock 

Minimal organic contamination was detected in groundwater samples collected from Site 7 bedrock wells. 

1,1,1-Trichloroethane (2 pg/L), methylene chloride (1 pg/L), benzoic acid (0.7 pg/L), and phenol (0.8 pg/L) 

were detected in samples collected from well 7MW5D. 4-Methyl-2-pentanone, methylene chloride, and 

total xylenes were detected in one well each. No other VOCs, SVOCs, pesticides, or PCBs were 

detected. 

Twenty-four metals were detected in unfiltered groundwater samples from bedrock wells, and 14 metals 

were detected in the corresponding filtered groundwater samples. Maximum concentrations of barium, 
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copper, iron, lead, and zinc in unfiltered samples were more than five times greater than maximum 

concentrations of respecfive concentrations in filtered samples. This indicates that the concentrations in 

unfiltered samples may be caused by the presence of suspended sediments and may not actually 

represent contaminafion of the groundwater. More than half of the maximum concentrations of metals 

were associated with groundwater samples collected from well 7MW5D, located near the southwestern 

corner of Building 450. In addition, several maximum concentrations were associated with groundwater 

samples collected from well 7MW4S, located near the southeastern corner of Building 325. 

BGOURI 

Overburden - Temporary Wells 

The VOCs 1,4-DCB, benzene, and CB were detected in overburden temporary monitoring wells. 

1,4-DCB concentrafions ranged from 1.83 to 90.5 pg/L, benzene was detected in one sample at 2 pg/L, 

and CB was detected at concentrations of 6.66 pg/L and 165 pg/L. Based on the locations of the wells 

(see Figure 2-5), it is likely that these detections are related to the septic tank located along the western 

side of Building 325. The sepfic system is no longer used, but the disposition of the tank is not known. 

Three of the 10 temporary monitoring wells were analyzed for SVOCs. The only SVOC detected in 

temporary monitoring wells was bis(2-ethylhexyl) phthalate at concentrations of 44 and 49 pg/L. 

Seventeen metals were detected in the groundwater samples collected from Site 7 temporary monitoring 

wells. Maximum detected concentrations were all detected in one well, and arsenic, barium, chromium, 

cobalt, copper, nickel, silver, vanadium, and zinc were detected only in this well. Calcium, magnesium, 

manganese, potassium, and sodium were detected in all three samples. Aluminum, iron, and lead were 

detected in two of three samples. Of these detected metals, aluminum, arsenic, barium, chromium, iron, 

lead, nickel, silver, vanadium, and zinc were detected at concentrations in excess of background 

concentrations. The total suspended solids content in sample S7TW0901 was two orders of magnitude 

higher than in the other two samples; this may account for the elevated metals concentrafions in this 

sample. 

Overburden - Permanent Monitoring Wells 

The VOCs 1,3-DCB, 1,4-DCB, and TCE were detected in permanent overburden monitoring wells at 

Site 7. 1,3-DCB and 1,4-DCB were detected only in one well at 2 pg/L. TCE was detected in four wells 

at concentrafions ranging from 1.93 to 23 pg/L. The SVOCs detected in permanent monitoring wells were 

bis(2-ethylhexyl) phthalate, fluorene, hexachlorobenzene (HCB), and phenanthrene. Phenanthrene and 

bis(2-ethylhexyl) phthalate were detected in one sample at concentrations of 6.5 and 190 pg/L, 
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respectively. HCB was detected in one sample at 3 pg/L. Fluorene was detected in two samples at 0.26 

and 6.5 pg/L, respecfively. 

Seventeen inorganics were detected in unflltered groundwater samples from Site 7 permanent bedrock 

monitoring wells. Maximum detected concentrations were scattered among the 13 wells. Arsenic, 

cadmium, chromium, selenium, and vanadium were detected in only 1 of 13 samples. Aluminum, copper, 

iron, and lead were detected in 4 to 5 of 13 samples. Barium, cobalt, and zinc were detected in 8 of 13 

samples. Manganese was detected in 11 of 13 samples. Calcium, magnesium, potassium, and sodium 

were detected in all 13 samples. Arsenic, cadmium, lead, selenium, and zinc were detected at 

concentrations in excess of background concentrations. Arsenic was detected at 2.9 pg/L, in excess of 

the risk-based COPC screening level (Region 9 PRG) but not in excess of the CTDEP surface water 

protecfion criterion (SWPC) (CTDEP, 1996). Zinc, detected at a maximum concentration of 194 pg/L, 

was the only analyte present at a concentration in excess of CTDEP pollutant mobility criteria. 

Bedrock - Permanent Wells 

TCE was the only VOC detected in Site 7 bedrock groundwater samples collected during the BGOURI. 

TCE was detected in three samples at concentrafions ranging from 1.54 to 7.58 pg/L, all in excess of the 

risk-based COPC screening level (Region 9 PRG) but less than the CTDEP SWPC. 

Eleven metals were detected in unfiltered bedrock groundwater samples, with the majority of maximum 

concentrafions detected in two samples. Calcium, magnesium, potassium, and sodium were the only 

metals detected in all four bedrock groundwater samples. Copper and nickel were only detected in one 

sample. The remaining detected metals were detected in two to three of the four samples collected. The 

concentrations of lead, nickel, and zinc were in excess of background concentrafions. 

Quarteriy Groundwater Monitoring 

The first year of quarteriy groundwater monitoring at Site 7 was conducted from May 2006 to April 2007 

(TtNUS, 2007) in accordance with the Work Plan for Remedial Action at Sites 3 and 7 (TtNUS, 2006b) 

and O&M Manual for IR Program Sites (TtNUS, 2006a). Groundwater samples were collected from eight 

wells at Site 7 during quarterly sampling. Site 7 COCs, as presented in the Remedial Action Work Plan, 

are 1,4-DCB, benzene, CB, HCB, and TCE. No COCs were detected at concentrafions greater than RGs 

during Year 1 monitoring. Based on the results of Year 1 monitoring, no changes to the Site 7 monitoring 

program were recommended in the Year 1 Annual Groundwater Monitoring Report. Tables 2-1 and 2-2 

present Year 1 groundwater monitoring data from Sites 3 and 7, respectively, and Figure 2-19 presents 

exceedances detected during the first year of monitoring at Sites 3 and 7. 
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2.5.2.4 Site 15 

Phase II RI 

Ten groundwater samples were collected from five overburden wells at Site 15 during Rounds 1 and 2 of 

the Phase 11 RI in 1994. Carbon disulfide was detected at a concentration of 3 pg/L in one well during 

Round 1 of the Phase II RI. No other VOCs were detected. Five SVOCs [1,4-DCB, bis(2-ethylhexyl) 

phthalate, di-n-butyl phthalate, naphthalene, and phenanthrene] were detected in groundwater samples. 

The two phthalates, plasficizers that are common field and laboratory contaminants, were each detected 

in 4 of 10 samples. The remaining SVOCs were each detected in 1 or 2 of 10 samples. Concentrations 

of bis(2-ethylhexyl) phthalate ranged from 0.6 to 45 pg/L. Concentrations of the remaining SVOCs 

ranged from 0.5 to 1 pg/L. The pesticide heptachlor was also detected at a concentration of 0.54 pg/L. 

Twenty-one metals were detected in unfiltered groundwater samples, and 17 metals were detected in 

corresponding filtered groundwater samples. A majority of the maximum concentrafions were associated 

with samples collected from wells 15MW3S and 15MW2S, located downgradient and upgradient, 

respectively, of Site 15. Notable results reported for Site 15 groundwater samples include maximum 

concentrations of manganese in both filtered and unfiltered groundwater samples at 3,080 pg/L and 

maximum concentrations of zinc in filtered and unfiltered groundwater samples at 450 pg/L and 453 pg/L, 

respectively. The maximum lead concentration in one unfiltered groundwater sample from 15MW3S 

(21.2 pg/L) was significantly higher than subsequent filtered (2 pg/L) and unfiltered (4.4 pg/L) samples 

collected from the same well. 

BGOURI 

Four additional groundwater samples were collected at Site 15 during the BGOURI in 2000. TCE, the 

only VOC detected during the BGOURI, was not detected in groundwater at this site during previous 

sampling events. TCE was detected in three of four groundwater samples at concentrations ranging from 

2.32 to 16 pg/L. The source of the TCE was unknown. Anthracene, fluoranthene, and pyrene were 

detected in one well at concentrations less than 100 pg/L. None of these SVOCs were detected in 

groundwater samples collected during the Phase 11 RI. 

Fifteen inorganics were detected in groundwater samples collected from Site 15. Seven of the 15 metals 

were detected in all four samples. Cadmium, chromium, lead, nickel, and silver were detected at 

elevated concentrations. Lead was the only inorganic detected at significant levels during both the Phase 

II RI and BGOURI. Chromium and lead were detected in all four BGOURI samples. 
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Lead was detected at concentrafions less than the risk-based COPC screening criterion in all samples 

except in 15MW1S01 (24.7 pg/L). Lead concentrations exceeded the background concentrafion in 

samples 15MW1S01 and 15MW2S01. The groundwater in 15MW2S was acidic (pH = 4.44), the 

groundwater in 15MW1S and 15MW3S was slighfiy acidic (pH = 5.75 and 5.91, respectively), and the 

groundwater in 15MW1D was near neutral (pH = 6.9). Lead was detected at 2.8 J pg/L in the deep 

overburden aquifer well 15MW1D. The pH data and the detected concentrations of lead indicate that 

residual contaminafion from the former SASDA is impacting the shallow overburden groundwater. 

Silver was detected in 3 of 3 samples at concentrations ranging from 79.1 pg/L (15MW1D) to 615 pg/L 

(15MW2S). The maximum silver concentration was found in well 15MW2S, which also had the lowest pH 

(4.44). Concentrations of silver decrease in the downgradient direction, but the exisfing monitoring well 

network at Site 15 does not extend far enough downgradient to fully define the most downgradient extent 

of silver in groundwater. Even though the monitoring well network is limited at Site 15, silver was not 

detected in any downgradient groundwater samples at Site 23. Therefore, it does not appear that silver is 

migrafing to downgradient locations at significant concentrations. 

Of the 10 remaining detected metals, concentrafions of aluminum, beryllium, and zinc were in excess of 

background concentrations. 

BGOURI Update/FS 

Addifional groundwater samples were collected at Site 15 during a DGI in 2002 and analyzed to further 

define the nature and extent of contamination at the site. The sampling program focused on the 

groundwater contaminants, including TCE, chromium, and silver, identified during the BGOURI. 

Groundwater samples were analyzed for TCL VOCs, TAL metals, and acidity. Table 2-3 summarizes the 

results for Site 15 groundwater samples collected for the BGOURI Update/FS. 

Chloroform was the only VOC detected in the six groundwater samples. It was detected once in the 

sample from 15TW03 at a concentrafion of 3 pg/L. TCE, which was detected in groundwater samples 

from three monitoring wells (15MW1S, 15MW2S, and 15MW3S) during the BGOURI, was not detected in 

the groundwater samples collected from these wells or the three new temporary monitoring wells during 

the DGI. Considering both soil and groundwater data from Site 18 (and BGOURI groundwater data from 

other sites), it was determined that the detections of TCE in groundwater samples during the BGOURI 

were anomalies (apparently related to laboratory or field sampling issues) and are not indicative of a site 

or upgradient source issue. 
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Fifteen inorganics were detected in both total and filtered groundwater samples collected from Site 15 

during the DGI. Zinc was detected at total and dissolved concentrations in excess of the background 

concentration. The dissolved concentrations of aluminum in two samples were also greater than the 

background level. The total and dissolved concentrations of inorganics were similar for the DGI samples, 

indicafing that proper low-fiow sampling techniques were used and that turbidity/total suspended solids 

(TSS) did not infiuence analytical results. 

The inorganics cadmium, chromium, lead, nickel, silver, and zinc were identified as groundwater COPCs 

during the BGOURI. Cadmium was detected in only one sample (15TW02) during the DGI at a 

concentration (4.4 pg/L), similar to the maximum concentrafion (3.4 pg/L) detected during the BGOURI. 

Chromium, lead, and silver were detected at total concentrations that were one to three orders of 

magnitude lower during the DGI than the BGOURI. Nickel was not detected in any of the groundwater 

samples collected during the DGI. The maximum total zinc concentrafion during the DGI (365 pg/L) was 

detected in the same well (15MW2S) and at the same magnitude (349 pg/L) as during the BGOURI. 

2.5.2.5 Site 18 

An evaluafion of the nature and extent of groundwater contamination at Site 18 is provided below. The 

discussion includes groundwater data collected during the BGOURI in 2000. Groundwater sample 

locations are shown on Figure 2-8, and Table 2-4 presents a summary of groundwater analytical results 

from the BGOURI. 

No VOCs, SVOCs, pesticides, or PCBs were detected in the groundwater samples collected at Site 18. 

Aluminum, beryllium, calcium, iron, magnesium, manganese, potassium, and sodium were detected in 

one or both of the groundwater samples collected at Site 18. The concentrations of these metals were all 

less than background levels except beryllium, which was not detected in background samples. The 

concentration of beryllium was les than the risk-based COPC screening level (Region 9 PRG) and 

CTDEP SWPC. 

2.5.2.6 Site 20 

Phase II RI 

Overburden 

No overburden groundwater samples were collected from Site 20 during the Phase I RI. Three 

overburden wells were installed and sampled during the Phase II RI; however, no VOCs were detected. 

Five SVOCs were detected at low concentrafions. A common field and laboratory contaminant, 
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bis(2-ethylhexyl)phthalate, was detected in three of six samples at concentrafions ranging from 2 pg/L to 

3 pg/L. 1,3-DCB (0.6 pg/L), benzo(g,h,i)perylene (1 pg/L), dibenzo(a,h)anthracene (0.8 pg/L), and 

indeno(1,2,3-cd)pyrene (1 pg/L) were each detected in one of two groundwater samples collected from 

well2WCMW1S. 

Nineteen metals were detected in unfiltered groundwater samples collected from the overburden wells. 

Sixteen metals were detected in the corresponding filtered groundwater samples. A majority of the 

maximum concentrations of metals were associated with groundwater samples collected from well 

2WCMW3S, located south of the site along the drainageway into Site 2B. Concentrations of metals in 

filtered and unfiltered samples were relatively similar (i.e., at the same order of magnitude). Notable 

concentrations reported for groundwater samples include the maximum concentrations of arsenic 

(19.9 pg/L), boron (3,810 pg/L), manganese (6,540 pg/L), and sodium (3,580,000 pg/L). 

Bedrock 

Three groundwater samples were collected (during the Phase I RI and Rounds 1 and 2 of the Phase ll RI) 

from a single Site 20 bedrock well (2WMW4D). Six VOCs, including three ketones and three halogenated 

aliphafics, were detected at concentrations ranging from 1 pg/L to 12 pg/L. Three SVOCs were detected 

at concentrations ranging from 2 pg/L to 7 pg/L. Benzoic acid and di-n-octyl phthalate were each 

detected in one of three samples, and bis(2-ethylhexyl)phthalate was detected in two of three samples. 

Thirteen inorganics were detected in unfiltered groundwater samples collected from the bedrock. Seven 

inorganics were detected in the corresponding filtered groundwater samples. The maximum 

concentrations of a majority of inorganics in overburden well samples were more than an order of 

magnitude greater than respecfive maximum concentrations of inorganics detected in bedrock well 

samples. 

BGOURI 

Overburden 

TCE and 4-methyl-2-pentanone were the only VOCs detected in the groundwater samples collected from 

the overburden wells at Site 20. TCE and 4-methyl-2-pentanone were detected in one sample from well 

2WCMW2S at concentrations of 5.02 pg/L and 1.29 J pg/L, respectively. VOCs were not detected in 

groundwater samples collected from the overburden aquifer during previous invesfigations. 

PAHs and 4-methylphenol were the only SVOCs detected in groundwater samples collected from the 

overburden aquifer. PAHs were detected in one groundwater sample from well 2WCMW2S at 
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concentrafions ranging from 0.03 pg/L [benzo(k)fluoranthene] to 0.13 pg/L (fluoranthene). 

4-Methylphenol was detected in one sample from well 2WCMW3S at a concentrafion of 9 pg/L. PAHs 

were also detected at low concentrations in groundwater samples collected during previous 

invesfigations. 

Sixteen metals were detected in unfiltered overburden groundwater samples, and two metals (calcium 

and zinc) were detected in filtered overburden groundwater samples. The concentrations of the metals 

were higher in unfiltered samples than in filtered saniples. In general, metals were also detected at 

similar concentrations (i.e., at the same order of magnitude) in groundwater samples collected during the 

previous invesfigations. 

Bedrock 

TCE, at a concentrafion of 3.8 pg/L, was the only VOC detected in the groundwater sample collected from 

the bedrock aquifer. TCE was also detected at similar concentrafions in groundwater samples from the 

bedrock aquifer during previous investigations. 

No SVOCs were detected in the groundwater sample collected from the bedrock aquifer. Benzoic acid, 

bis(2-ethylhexyl) phthalate, and di-n-octyl phthalate were detected at low concentrafions in groundwater 

from the bedrock aquifer during previous invesfigations. 

Calcium, magnesium, potassium, and sodium were the only inorganics detected in the groundwater 

sample from the bedrock aquifer. These inorganics were also detected at similar concentrations (i.e., at 

the same order of magnitude) in groundwater samples collected from the bedrock aquifer during previous 

invesfigations. 

BGOURI Update/FS 

Monitoring wells 2WCMW1S and 2WCMW2S were resampled during the DGI and analyzed for total and 

dissolved TAL inorganics. Wells 2WCMW1S and 2WCMW2S were resampled because elevated 

concentrations of silver were detected during the BGOURI. Other groundwater COCs identified during 

the BGOURI risk assessment included TCE, benzo(a)pyrene, arsenic, and thallium. These COCs were 

further evaluated during the preparation of the DGI Work Plan. Factors such as the frequency and 

magnitude of the detecfions and the source of the contamination were evaluated, and it was determined 

that addifional invesfigation of these four COCs was not warranted during the DGI. 

Table 2-5 summarizes the analytical results for chemicals detected in groundwater at Site 20 during the 

DGI. The concentrations of inorganics detected during the DGI were typically lower than concentrations 
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detected during the BGOURI. Concentrations of arsenic, chromium, copper, lead, silver, and zinc were 

significanfiy lower in well 2WCMW1S. The silver concentration in 2WCMW2S also decreased 

significanfiy. Some excepfions were aluminum and zinc, which were detected at higher concentrations in 

well 2WCMW2S during the DGI. 

2.5.2.7 Sites 9 and 23 

BGOURI 

During BGOURI field activifies in 2000, groundwater samples were collected from monitoring wells at 

Site 23 completed in the overburden and bedrock aquifers (TtNUS, 2002a). VOCs and SVOCs were 

detected infrequently in groundwater samples collected during the BGOURI. Metals were detected 

frequently in groundwater samples, but the detections are likely related to the fill material used to 

construct the fuel farm. The RI recommended postponing any decisions on the groundwater at Site 23 

unfil a sufficient amount of data was available from the groundwater collecfion system monitoring program 

to properly characterize the groundwater. 

Storm Sewer Rehabilitation 

The storm sewer system at Site 23 was rehabilitated in 2000 (FWEC, 2001). After completion of the 

storm sewer system, groundwater collected from the deep dewatering system around the closed USTs is 

conveyed to a metering pit within the tank farm. The metering pit is connected to the shallow stormwater 

system, and the water collected by the system is conveyed to the Thames River. The Navy inifiated a 

sampling program for the deep groundwater collection system after construction activities were completed. 

Seven groundwater samples were collected from the metering pit between July 25, 2000 and May 23, 

2001. The analytical results varied per round and no comparisons of data to Connecticut criteria were 

completed, but in general, the groundwater samples did not contain significant concentrafions of 

contaminants typically found in fuel oil. 

Quarteriy Underdrain Metering Pit Sampling 

Metering pit sampling was conducted quarteriy beginning in June 2007 to evaluate the quality of 

groundwater being collected and conveyed by the underdrain piping (TtNUS, 2008c). Table 2-6 

summarizes data from quarterly metering pit sampling. Exceedances of applicable Connecficut 

groundwater criteria (for surface water protection) included arsenic in the unfiltered sample during the 

second quarterly event (September 2007) and seven SVOCs in one sample during the third sampling 

event (December 2007). However, both of these exceedances were attributed to suspended solids 

particles and not site-related contamination. The results of the four quarteriy sampling events indicate 
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that groundwater from Site 23 (which includes Site 9) being collected and conveyed in the storm sewer 

system does not pose a significant risk to human health or the environment under current and expected 

future land use (non-residential). 

2.5.2.8 Summary of Nature and Extent of Contamination 

Site 2 

Eight years of groundwater monitoring under the QUI ROD have been completed. Year 7 (2006) results, 

the most recent available, indicate that copper was the only contaminant detected in groundwater at 

concentrations in excess of criteria. Based on the results of the monitoring program to date, the landfill 

cap is working properiy and significant contaminant migration from the landfill to groundwater is not 

occurring. 

Site 3 

Chlorinated VOCs (e.g., cis-1,2-dichloroethene, TCE, and VC) and PAHs were the primary contaminants 

detected in the groundwater at Site 3. Chlorinated VOCs were detected during all of the invesfigations, 

and it is likely that their detecfions are the result of solvents being released to groundwater via the two 

former septic systems and associated leach fields at Site 7 and migrating downgradient to Site 3. The 

concentrations of the VOCs detected during the most recent invesfigation (2002) were less than 

concentrations detected during previous investigafions (1994), indicating that a continuing source of 

contamination is not present and that natural degradation processes are working. The VOCs were found 

primarily along the length of Stream 5. The PAHs, which were detected infrequently, were found to be 

related to suspended solids in samples collected from recenfiy installed and sampled temporary wells and 

not a site-specific groundwater concern. 

Site 7 

Invesfigafions at Site 7 found contaminants such as benzene, chlorobenzenes (1,4-DCB, CB, and HCB), 

phenanthrene, and TCE in the groundwater. The contaminants were probably released to the 

groundwater via the two historical septic systems and associated leach fields. 

Site 14 

A single well was installed at Site 14 and sampled in 1994 and 2000. Naturally occurring metals were the 

only chemicals consistenfiy detected in the groundwater at this site. 
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Site 15 

Historical investigations at Site 15 identified TCE and inorganics (cadmium, chromium, lead, nickel, silver, 

and zinc) as the primary groundwater contaminants. SVOCs were also detected infrequenfiy at low 

concentrations. A DGI was conducted to confirm the historic results. TCE was not detected in the DGI 

groundwater samples. Chromium, lead, nickel, and silver were either not detected or detected at much 

lower concentrations during the DGI. The DGI results showed that the previous results were anomalies 

that may have been caused by the groundwater sampling technique used to collect the samples. 

Site 18 

No VOCs, SVOCs, pesficides, or PCBs were detected in the groundwater samples collected at Site 18. 

Aluminum, beryllium, calcium, iron, magnesium, manganese, potassium, and sodium were detected at 

concentrations less than background levels except beryllium, which was less than the risk-based COPC 

screening level (Region 9 PRG) and CTDEP SWPC. 

Site 20 

The overburden and bedrock groundwater at Site 20 was characterized during three separate 

investigations. VOCs and SVOCs were detected sporadically at low concentrafions in the overburden 

and bedrock groundwater during the investigafions. Naturally occurring metals were detected 

consistently in the groundwater. 

Sites 9 and 23 

The results of the four quarteriy sampling events indicate that groundwater from Site 23 (which includes 

Site 9) being collected and conveyed in the storm sewer system does not pose a significant risk to human 

health or the environment under current and expected future land use (non-residenfial). 

2.6 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES 

NSB-NLON is currenfiy an active Navy base and is expected to remain so into the foreseeable future. 

Reasonably anticipated future land uses of Sites 2A, 2B, 3, 7, 14, 15, 18, 20, and 23 include continued 

use for their current Naval functions. 

Sites 2A, 2B, 3, 7, and 14 are located within designated ESQD arcs of Site 20; therefore, further 

development is not planned for this area. Navy regulafions prohibit construction of inhabited buildings or 

structures within these arcs and, although exisfing buildings operate under a waiver of these regulations, 

no further construcfion or residenfial development is planned for of these sites. 
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Groundwater in the overburden and bedrock at Sites 2A, 2B, 3, 7, 14, 15, 18, 20, and 23 is classified as 

GB by the State of Connecticut. Based on the GB classification, the groundwater is presumed not 

suitable for human consumption without treatment. Neither aquifer is currently used as a source of 

drinking water or for industrial water supply purposes, and there are no current plans to use either aquifer 

in the future for drinking water or industrial water supply purposes. The overburden groundwater 

discharges locally to streams that eventually discharge to the Thames River or directly to the Thames 

River. The overburden aquifer is hydraulically connected to the bedrock aquifer. 

2.7 SUMMARY OF SITE RISKS 

The purpose of a risk assessment is to esfimate the probability and magnitude of potential adverse 

human health and environmental effects from exposure to contaminated media at a site. The results of 

the risk assessment provide the basis for taking acfion and identify the contaminants and exposure 

pathways that need to be addressed by the RA. 

The human health risks associated with exposure to OU9 groundwater were evaluated as part of the 

following investigations: 

• Phase 11 RI (B&RE, 1997) - Sites 2, 3, 7, 14, 15, and 20 

• BGOURI (TtNUS, 2002a) - Sites 2A, 3, 7, 14, 15, 18, 20, and 23 

• BGOURI Update/FS (TtNUS, 2004) - Sites 3, 7, 14, 15, and 20 

In addition, human health risk assessment (HHRA) results for Sites 2 and 23 were re-evaluated in 2008 to 

evaluate the effects of more recent data and updated guidance. The HHRA memoranda describing these 

updates are included in Appendix E of this ROD. Also in Appendix E is a 2008 memorandum evaluafing 

risks from vapor intrusion of VOCs from groundwater into the indoor air of current industrial and potential 

future residential buildings on 0U9 sites. The HHRA for Site 20 was also updated in 2008 to evaluate the 

effects of more recent data and updated guidance. The results of the Site 20 re-evaluation are provided 

in Appendix F. 

Ecological risk assessments were conducted for Sites 2A and 2B as part of the Phase 11 RI and the 

ongoing Phase 111 investigation. Potential ecological risks associated with Site 3 - NSA groundwater after 

discharging to a surface water body were evaluated in the BGOURI Update/FS. 

The results of these risk assessments, as relevant to Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 20 and 23 

groundwater, are provided below and tabulated as follows. 
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Summary of Cancer Risks and Hazard Indices 

Risk Site 2A Site 2B Sites Site? 
Construction Workers - Direct Exposure 

Cancer Risk 

Hazard Index 

1.2 per 
100,000,000 

0.006 

3.3 per 
100,000,000 

0.2 

1.3 per 
1,000,000 

0.001 

4.2 per 
10,000,000 

0.09 
Adult Residents - Direct Exposure 

Cancer Risk 

Hazard Index 
3.3 per 10,000 

6.4 

NA 

NA 

1.4 per 
1000 
2.4 

6.4 per 
10,000 

5.6 
Industrial Workers - Vapor Intrusion 

Cancer Risk 

Hazard Index 

1.1 per 
1,000,000,000 

0.000003 

1.4 per 
100,000,000 

0.00003 

2.3 per 
1,000,000 

0.01 

6.2 per 
1,000,000,000 

0.00001 
Adult Residents - Vapor Intrusion 

Cancer Risk 

Hazard Index 

7.8 per 
1,000,000,000 

0.00002 

9.8 per 
100,000,000 

0.0001 

1.6 per 
100,000 

0.06 

4.2 per 
100,000,000 

0.00008 

Risk Site 15 Sites 14 and 18 Site 20 Sites 9 and 23 
Construction Workers - Direct Exposure 

Cancer Risk 

Hazard Index 

No COPCs 

0.002 

No COPCs 

No COPCs 

1.2 per 
100,000,000 

0.0002 

8.8 per 
100,000,000 

0.2 
Adult Residents - Direct Exposure 

Cancer Risk 

Hazard Index 

No COPCs 

0.3 

No COPCs 

No COPCs 

6.5 
per 100,000 

0.3 

2.6 per 
10,000 

13 
Industrial Workers - Vapor Intrusion 

Cancer Risk 

Hazard Index 

5.1 per 
10,000,000 

0.001 

No COPCs 

No COPCs 

1.1 per 
100,000,000 

0.00003 

3.4 per 
10,000,000 

0.0008 
Adult Residents - Vapor Intrusion 

Cancer Risk 

Hazard Index 

3.5 per 
1,000,000 

0.007 

No COPCs 

No COPCs 

7.4 per 
100,000,000 

0.0001 

2.3 per 
1,000,000 

0.005 

NA - Not applicable. A residenfial scenario was not evaluated because Site 2B is a wetland. 

No COPCs - Maximum concentrations of all chemicals were less than the screening criteria; 
therefore, no evaluation was required. 

2.7.1 Human Health Risk Assessment 

The major components of a HHRA include data evaluation, exposure assessment, toxicity assessment, 

risk characterizafion, and uncertainty analysis. Data evaluation is a task that uses a variety of information 

to determine which of the chemicals detected in site media are most likely to present a risk to potential 

receptors. The end result of the evaluation is a list of COPCs and representative exposure point 
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concentrations for each medium. During the exposure assessment, potential human exposure pathways 

are identified at the source areas under consideration. Chemical-specific toxicity criteria for the identified 

COPCs are identified during the toxicity assessment and are used in the quantification of potenfial human 

health risks. Risk characterization involves quantifying the risks associated with exposure to the COPCs 

using algorithms established by EPA and CTDEP. Risks from chemicals are calculated for either 

carcinogenic or noncarcinogenic effects. The uncertainty analysis identifies limitations in the risk 

assessment that might affect the final risk results. The final result of the risk assessment is the 

identificafion of medium-specific COCs and exposure pathways that need to be addressed by an RA. 

For the Phase 11 RI HHRA, COPCs for groundwater were identified by comparing maximum 

concentrations to EPA Region 3 Risk-Based Concentrations (RBCs) for tap water ingestion. For the 

BGOURI and BGOURI Update/FS, COPCs for groundwater were identified by comparing maximum 

detected concentrations of contaminants to EPA Region 9 Preliminary Remediafion Goals (PRGs) for tap 

water. Region 3 RBCs for tap water, CTDEP Groundwater Protection Criteria (GA/GAA), EPA Maximum 

Contaminant Levels (MCLs), Connecticut MCLs, CTDEP RSRs for migrafion of groundwater to surface 

water, CTDEP RSRs for volatilization from groundwater to indoor air, and background concentrations. If 

the maximum concentration exceeded any criterion, the chemical was retained as a COPC for all 

associated exposure routes. 

Potenfial receptors for the HHRAs for exposures to groundwater included construcfion workers and future 

adult residents, with the exception of the Phase 11 HHRA, which only evaluated potential exposures to 

groundwater for construcfion workers. Future residenfial receptors were evaluated only to provide an 

indicafion of potential risks if the facility was closed and subsequenfiy developed for residential use. 

Potenfial exposure pathways are summarized in Table 2-7. These pathways consider the potential for 

exposure based on present use, potential future use, and location of the sites. Exposure assumpfions for 

the receptors and toxicity information for the COPCs were presented in the Phase 11 RI (B&RE, 1997), 

BGOURI (TtNUS, 2002a), and BGOURI Update/FS (TtNUS, 2004) and are not reiterated in this ROD. 

Exposure point concentrations for each of the COPCs were developed for reasonable maximum 

exposure (RME) and central tendency exposure (CTE) scenarios. For the Phase 11 and BGOURI HHRAs, 

the maximum and average concentrations were used for the groundwater exposure point concentrations 

under the RME and CTE scenarios, respectively. Based on the limited data set in the BGOURI 

Update/FS, the maximum detected concentration was used as the groundwater exposure point 

concentration under the RME and CTE scenarios. 

Potenfial human health risks resulfing from exposure to COPCs were estimated using algorithms 

established by EPA and CTDEP. The algorithms are used to calculate risk as a funcfion of chemical 
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concentration, human exposure parameters, and toxicity. Risks attributable to exposure to chemical 

carcinogens were estimated as the probability of an individual developing cancer over a lifetime 

[incremental cancer risk (ICR)]. According to EPA, risks less than 1 x 10"̂  (or a risk of less than one in 

one million) are generally considered to be "acceptable," and risks greater than 1 x 10^ (1 in 10,000) are 

generally considered to be "unacceptable." According to CTDEP, risks less than 1 x 10"̂  (1 in 100,000) 

for cumulate risk or 1 x 10"® (1 in 1,000,000) for individual chemicals are generally considered to be 

"acceptable," while risks greater than 1 x 10'̂  for cumulative risk or 1 x 10"® for individual chemicals are 

generally considered to be "unacceptable." The hazards associated with the effects of noncarcinogenic 

chemicals were evaluated by comparing an exposure level or intake to a reference dose. If the rafio of 

the intake of a chemical to the reference dose [hazard quotient (HQ)] exceeds unity, noncarcinogenic 

(toxic) effects may occur. A hazard index (HI) was generated by summing the individual HQs for all the 

, COPCs associated with a specific pathway. If the value of the HI exceeds unity, noncarcinogenic health 

effects associated with that particular chemical mixture may occur, and therefore it is necessary to 

segregate the HQs by target organ effects or mechanism of acfion. The HQ should not be construed as a 

probability in the manner of the ICR, but rather as a numerical indicator of the extent to which a predicted 

intake exceeds or is less than a reference dose (RfD). The results of the HHRAs for Sites 2, 3, 7, 14, 15, 

18, 20, and 23 (which includes Site 9) are discussed below. 

2.7.1.1 Site 2 

Human health risks associated with Site 2 groundwater were evaluated during the Phase II RI and 

BGOURI (Site 2A only) and were re-evaluated in a 2008 technical memorandum based on changes to 

risk assessment guidance and collection of additional data. 

The HHRA for Site 2B groundwater performed as part of the Phase 11 RI evaluated cancer and non

cancer risks for current and future construction workers (the only receptor expected to be exposed to site 

groundwater under current and reasonably anticipated future land uses). The esfimated cancer risk of 

4 x 10"̂  for construcfion workers was less than EPA's target risk range and CTDEP's target risk. The 

cumulafive non-cancer risk associated with exposure to groundwater for the construcfion worker was less 

than the EPA and CTDEP acceptable level of 1.0 for the CTE scenario but exceeded 1.0 for the RME 

scenario. The elevated non-cancer hazard was primarily attributed to dermal exposure to manganese, 

which is relatively abundant in the environment. The chemical-specific risk for manganese via dermal 

contact (1.7) slightly exceeded 1.0 and was based on very conservative exposure assumpfions (exposure 

of consfi-ucfion workers to groundwater for 8 hours per day for 120 days per year). A re-evaluation of 

manganese data based on more realistic exposure assumptions (4 hours per day for 30 days) results in 

an HI of 0.2, less than the EPA and CTDEP acceptable level. 
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The results of the Phase II RI risk assessment for Site 2A indicated potenfially unacceptable cancer and 

%_^ non-cancer risks based on exposure of construcfion workers to groundwater at the site. However, this 

risk assessment was conducted using data collected prior to capping of the landfill. The risk assessment 

was updated as part of the BGOURI, as discussed below. 

Potenfial groundwater receptors evaluated included only construction workers potenfially exposed to 

groundwater via dermal contact while excavafing building foundafions. Because of the nature of the site 

(i.e., a covered former landfill), a future residential exposure scenario was not considered. Maximum and 

average concentrations were used to represent exposure point concentrations for the RME and CTE 

scenarios, respectively. No carcinogenic toxicity factors were available for the identified COPCs; 

consequently, cancer risks were not estimated for construction workers exposed to groundwater. His for 

construcfion workers exposed to groundwater were 0.00008 and 0.00004 for the RME and CTE 

scenarios, respecfively, less than EPA's and CTDEP's acceptable level of 1.0. 

The HHRA conducted for Site 2 groundwater during the BGOURI was re-evaluated in 2008 to determine 

if changes in EPA and CTDEP risk assessment guidance and recently collected groundwater data 

(August and December 2006 groundwater monitoring results) affected the risk assessment conclusions. 

The most recent VOC data were also re-evaluated to estimate risks associated with vapor intrusion. The 

following is a summary of the results of these re-evaluafions: 

• The HHRA for Site 2A prepared during the BGOURI evaluated potenfial risks from exposures to 

groundwater by construcfion workers. The HHRA determined that risks for construction workers were 

within USEPA and CTDEP acceptable levels. Potential risks for construction workers exposed to 

Site 2A groundwater would sfill be acceptable using the analytical results from the most recent rounds 

of groundwater sampling. 

• Risks to hypothetical future residents using Site 2 groundwater as a drinking water supply would 

exceed USEPA and CTDEP acceptable levels, although residential development of Site 2A is 

prohibited. 

• The vapor intrusion evaluation for groundwater determined that risks from vapor intrusion were within 

USEPA and CTDEP acceptable levels for residenfial and industrial scenarios. The evaluafion 

concluded that no further acfion was required for vapor intrusion issues at Site 2. 

The memoranda for these re-evaluations are included in Appendix E. 
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2.7.1.2 Sites 

The BGOURI Update/FS HHRA evaluated risks from exposure to Site 3 groundwater for construction 

workers and hypothefical future adult residents. Dermal contact with groundwater was the exposure 

route evaluated for construction workers, and exposures to groundwater through direct ingesfion, dermal 

contact while showering/bathing, and inhalafion of volafiles while showering/bathing were evaluated for 

hypothefical adult residents. 

Tables 2-8 and 2-9 present the risk esfimates from the BGOURI Update/FS HHRA for Site 3 under the 

RME and CTE scenarios, respectively. Although not presented in Tables 2-8 and 2-9, the risk esfimates 

from the Phase II HHRA and BGOURI HHRA are comparable to those presented in the BGOURI 

Update/FS HHRA. Risk Assessment Guidance for Superfund (RAGS) Part D tables for Site 3 (Summary 

of Receptor Risks and Hazards for COPCs) are included in Appendix F. 

Cumulative ICRs and His for exposures to groundwater by construcfion workers were within the EPA and 

CTDEP acceptable ranges for both the RME and CTE scenarios. ICRs and His exceeded the EPA and 

CTDEP acceptable ranges for hypothetical adult residents under the RME and CTE scenarios. 

Carcinogenic PAHs, VC, and arsenic were the major contributors to the unacceptable risks. Thesie risks 

are subject to several sources of uncertainty as discussed below. 

Carcinogenic PAHs were only detected in one groundwater sample, which was collected from a 

temporary monitoring well. The turbidity associated with this groundwater sample was elevated: 

consequenfiy, the carcinogenic PAHs detected in the groundwater sample from this well are believed to 

be associated with suspended solids in the groundwater sample and are not believed to be dissolved 

consfituents in groundwater. Therefore, the cancer risks presented in the HHRA for exposures to 

carcinogenic PAHs in groundwater were determined to be overesfimated and not representative of actual 

site risks. PAHs were not retained as final COCs for Site 3 groundwater. 

Arsenic was only detected in two of eight groundwater samples collected during the DGI. The 

concentrations of dissolved arsenic in the groundwater samples are comparable to the background 

dissolved arsenic concentration. It is likely that the elevated arsenic concentrafion detected in one 

unfiltered groundwater sample (2DMW29S) is related to the suspended solids in the groundwater sample. 

Therefore, the carcinogenic and noncarcinogenic risks presented in the HHRA for exposures to arsenic in 

groundwater were determined to be overesfimated and not representative of actual site risks. Arsenic 

was not retained as a final COC for Site 3 groundwater. 

1,1,2-Trichloroethene and alpha-BHC were only detected once in groundwater samples collected from 

temporary wells. The 1,1,2-trichlroethane concentration was less than federal and State MCLs and the 
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CTDEP RSR. No other criteria were available to evaluate the detecfion of alpha-BHC. The risk 

associated with alpha-BHC (dermal = 2.1 x 10-̂  and ingesfion = 1.2 x 10"̂ ) marginally exceeded CTDEP's 

1 x 10"̂  risk level for individual chemicals. Based on the low frequencies of detections, the uncertainty 

associated with data from temporary wells, and the marginal risks associated with the two chemicals, 

1,1,2-trichloroethene and alpha-BHC were determined not be COCs for Site 3 groundwater. 

Although estimated risks from exposure to concentrations of TCE in groundwater from Site 3 did not 

exceed acceptable levels, TCE was included as a final COC for Site 3 groundwater because it was 

detected at concentrations that exceeded federal and state MCLs and the CTDEP RSR. Therefore, 

based on the results of the risk assessment and comparisons to risk-based criteria, COCs for Site 3 

groundwater include TCE and VC. 

Groundwater data from the Year 1 Annual Groundwater Monitoring Report for Sites 3 and 7 (TtNUS, 

2007) were used to evaluate the potential for vapor intrusion at Site 3 (see Appendix E.3). Based on 

comparisons of detected VOC concentrations to EPA and CTDEP screening criteria for vapor intrusion, 

chloroform, TCE, and VC were retained for further evaluation using the Johnson and Ettinger Vapor 

Intrusion Model (EPA, 2004). Modeling results showed that cancer risks and hazard indices for residential 

and industrial scenarios did not exceed EPA acceptable levels. Cancer risks for chloroform and VC for 

residenfial exposures exceeded CTDEP acceptable risk levels. Cancer risks for TCE based on California 

Environmental Protection Agency toxicity criteria (as recommended by EPA Region 1) were within CTDEP 

acceptable levels for residential and industrial scenarios, but cancer risks based on draft EPA toxicity criteria 

exceeded CTDEP acceptable levels. 

The Johnson and Ettinger Vapor Model was also used to calculate site-specific, risk-based, residential and 

industrial PRGs and CTDEP RSRs for vapor intrusion. The maximum detected concentration of chloroform 

exceeds the site-specific PRG for residential exposures but is less than the site-specific PRG for industrial 

exposures, EPA MCL, and CTDEP RSRs for vapor intrusion. Because the modeling only showed potenfial 

cancer risks exceeding CTDEP acceptable levels and because the maximum chloroform concentration did 

not exceed CTDEP RSRs for vapor intrusion, it is determined that there are no vapor intrusion issues 

associated with chloroform and no further action is required. The maximum detected concentration of TCE 

exceeds the EPA MCL but is less than the site-specific PRGs and CTDEP RSRs for vapor intrusion. A 

groundwater monitoring program and LUCs are in place to address the exceedance of the EPA MCL for 

trichloroethene. Therefore, no further action is required for vapor intrusion issues associated with TCE. 

The maximum detected concentration of VC (at well 2DMW29S) exceeds the EPA MCL, site-specific PRGs, 

and residential CTDEP RSR for vapor intrusion. A groundwater monitoring program and LUCs are in place 

to address the exceedance of the EPA MCL for VC. Based on comparisons to CTDEP RSRs for vapor 
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infi-usion, the VC concentration detected in groundwater at monitoring well 2DMW29S does not represent a 

vapor intrusion issue under the current industrial scenario but may be an issue under a future residential 

scenario. Risks associated with a building constructed in the vicinity of monitoring well 2DMW29S for 

industrial purposes would be acceptable; however, associated risks for a building within 100 feet of 

2DMW29S for residenfial use would be unacceptable unless steps were taken to mitigate vapor intrusion. 

2.7.1.3 Site? 

The BGOURI Update/FS HHRA evaluated risks from exposure to Site 7 groundwater for construction 

workers and hypothetical future adult residents. Dermal contact with groundwater was the exposure 

route evaluated for construction workers, and exposures to groundwater through direct ingesfion, dermal 

contact while showering/bathing, and inhalafion of volafiles while showering/bathing were evaluated for 

hypothefical adult residents. 

Tables 2-10 and 2-11 present the risk estimates from the BGOURI HHRA for Site 7 under the RME and 

CTE scenarios, respectively. Only the results from the BGOURI HHRA are presented in these tables 

because no new data were collected during the DGI for the BGOURI Update and no changes to the 

HHRA were made during the BGOURI Update. Although not presented in Tables 2-10 and 2-11, the risk 

esfimates from the Phase 11 HHRA are comparable to those presented in the BGOURI HHRA. RAGS 

Part D tables for Site 7 (Summary of Receptor Risks and Hazards for COPCs) are included in 

Appendix F. 

Cumulative ICRs and His resulfing from exposure to groundwater by construction workers were within 

EPA and CTDEP acceptable ranges for both the RME and CTE scenarios. ICRs and His exceeded EPA 

and CTDEP acceptable ranges for hypothetical adult residents under the RME and CTE scenarios. 

Benzene, bis(2-ethylhexyl) phthalate, HCB, 1,4-DCB, TCE, arsenic, and chromium were the major 

contributors to the unacceptable risks. These risks are subject to several sources of uncertainty as 

discussed below. 

Bis(2-ethylhexyl) phthalate was detected infrequently in groundwater and is a common laboratory 

contaminant is typically associated with plastics (well casings, plasfic bottleware, etc). It is unlikely that 

the detections of bis(2-ethylhexyl) phthalate are associated with a Site 7 source. Based on this 

informafion, it was determined that the elevated risks from exposures to bis(2-ethylhexyl) phthalate were 

overestimated and limited to a small secfion of Site 7. Bis(2-ethylhexyl) phthalate was not retained as a 

final COC for site 7 groundwater. 

Arsenic and chromium were detected infrequently in groundwater samples collected during the BGOURI. 

Detected concentrations of arsenic were less than the Connecticut MCL in all samples and only exceeded 
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the EPA MCL in the sample from temporary monitoring well 7TW09. Detected concentrafions of 

chromium only exceeded the EPA MCL and Connecficut MCL in the groundwater sample from temporary 

monitoring well 7TW09. The detected concentrations of most other metals were significanfiy higher in the 

sample from temporary monitoring well 7TW09 compared to concentrations in samples from other 

monitoring wells. The total suspended solids content in the groundwater sample from 7TW09 was two 

orders of magnitude greater than in any of the groundwater samples from the other wells. It is likely that 

the elevated arsenic and chromium concentrafions detected in the groundwater sample from 7TW09 are 

related to the suspended solids in the groundwater sample and are not believed to be dissolved 

constituents in groundwater. Therefore, the cancer risks and His presented for arsenic and chromium 

were determined to be overesfimated and not representative of actual site risks. Arsenic and chromium 

were not retained as final COCs for Site 7 groundwater. 

Although esfimated risks from exposure to concentrations of CB in groundwater from Site 7 did not 

exceed acceptable levels, CB was included as a final COC for Site 7 groundwater because it was 

detected at concentrafions that exceeded federal and state MCLs and the CTDEP RSR. Therefore, 

based on the results of the risk assessment and comparisons to risk-based criteria, COCs for Site 7 

groundwater include benzene, CB, 1,4-DCB, HCB, and TCE. 

The results of the 2008 vapor intrusion evaluation indicated that NFA is required for vapor intrusion issues 

at Site 7 (see Appendix E.3). 

2.7.1.4 Site 14 

The BGOURI Update/FS HHRA evaluated risks from exposure to Site 14 groundwater for construction 

workers and hypothetical future adult residents. Dermal contact with groundwater was the exposure 

route evaluated for construction workers, and exposures to groundwater through direct ingesfion, dermal 

contact while showering/bathing, and inhalation of volatiles while showering/bathing were evaluated for 

hypothetical adult residents. 

A summary of Site 14 groundwater data from the BGOURI Update/FS is presented in Table 2-12. 

Concentrafions of all chemicals in Site 14 groundwater were less than all available screening criteria and 

basewide background levels. Iron and manganese concentrations exceeded secondary MCLs; however, 

secondary MCLs are non-enforceable guidelines regulafing contaminants that may cause cosmetic 

effects (such as skin or tooth discoloration) or aesthefic effects (such as taste, odor, or color) in drinking 

water and are not associated with unacceptable health risks. Consequently, no COCs were retained for 

Site 14 groundwater, and no adverse health effects are anticipated from exposure to Site 14 groundwater. 
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The results of the 2008 vapor intrusion evaluafion indicated that NFA is required for vapor intrusion issues 

at Site 14 (see Appendix E.3). 

2.7.1.5 Site 15 

The BGOURI Update/FS HHRA evaluated risks from exposure to Site 15 groundwater for construction 

workers and hypothetical future adult residents. Dermal contact with groundwater was the exposure 

route evaluated for construction workers, and exposures to groundwater through direct ingesfion, dermal 

contact while showering/bathing, and inhalation of volafiles while showering/bathing were evaluated for 

hypothefical adult residents. 

Tables 2-13 and 2-14 present the risk esfimates from the BGOURI Update/FS HHRA for Site 15 under 

the RME and CTE scenarios, respecfively. RAGS Part D tables for Site 15 (Summary of Receptor Risks 

and Hazards for COPCs) are included in Appendix F. 

No carcinogenic COPCs were identified in groundwater; therefore, no ICRs were calculated for exposures 

to groundwater. His for exposures to groundwater by construction workers and future adult residents 

were within the EPA and CTDEP acceptable ranges for both the RME and CTE scenarios. 

Consequently, no COCs were retained for Site 15 groundwater, and no adverse health effects are 

anficipated from exposure to Site 15 groundwater. 

The results of the 2008 vapor intrusion evaluation indicated that NFA is required for vapor intrusion issues 

at Site 15 (see Appendix E.3). 

2.7.1.6 Site 18 

The Site 18 groundwater COPCs and the screening criteria used to identify them are summarized in 

Tables 2-15 and 2-16. No human health COPCs were identified for groundwater; therefore, no ICRs and 

His were calculated for exposures to groundwater. 

Manganese in groundwater was the only chemical with a maximum detected concentration that exceeded 

its direct contact screening criteria but was not retained as a COPC based on a comparison to 

background levels. Exposures to groundwater were not evaluated in the HHRA because no COPCs were 

identified for groundwater at Site 18, although potenfial receptors for exposures to groundwater would be 

construction workers and adult residents. Potenfial risks from dermal exposures to manganese in water 

are insignificant (EPA, 2001); consequently, the elimination of manganese as a COC on the basis of 

background would not affect risk estimates for the construcfion worker because this receptor would only 

be evaluated for dermal exposures to groundwater. Potential exposure pathways for future adult 
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residents include ingestion and dermal contact with groundwater. If exposure to manganese in 

groundwater by a future adult resident were evaluated in the HHRA, the resulfing HQ for manganese 

would be 0.4, which is less than the EPA and CTDEP acceptable level of 1.0, indicating that no adverse 

health effects are anticipated for adult residents exposed to manganese in groundwater at Site 18. 

The HHRA, data screening results, and uncertainty analysis showed that there are no groundwater COCs 

for Site 18, and no adverse health effects are anticipated form exposure to Site 18 groundwater. 

Because no VOCs were detected in groundwater samples collected at Site 18 during the BGOURI, vapor 

intrusion is not an issue at the site. 

2.7.1.7 Site 20 

Risks from exposures to Site 20 groundwater for construction workers and hypothetical adult residents 

were evaluated in the Phase 11 HHRA and BGOURI HHRA. A screening risk evaluafion was presented in 

the BGOURI Update/FS, although the data set from the BGOURI Update/FS only included metals. In 

2008, the risks for exposures to groundwater at Site 20 were re-evaluated using the most recent data set, 

which consisted of organic sample results from the BGOURI and inorganic sample results from the DGI. 

The re-evaluafion esfimated risks from exposure to Site 20 groundwater for construction workers and 

hypothefical future adult residents. Dermal contact with groundwater and inhalafion of volafiles were the 

exposure routes evaluated for construction workers, and exposures to groundwater through direct 

ingestion, dermal contact while showering/bathing, and inhalation of volatiles while showering/bathing 

were evaluated for hypothetical adult residents. 

Tables 2-15 and 2-16 present the latest risk esfimates for the combined DGI and BGOURI groundwater 

data set under the RME and CTE scenarios, respectively. RAGS Part D tables for Site 20 (Summary of 

Receptor Risks and Hazards for COPCs) are included in Appendix F. Cumulative ICRs and His for 

exposures to groundwater by construcfion workers were within EPA and CTDEP acceptable risk ranges 

for both the RME and CTE scenarios. For hypothetical adult residents, cumulafive ICRs and His were 

within EPA acceptable risk ranges for both the RME and CTE scenarios. ICRs for hypothetical adult 

residents exceeded the CTDEP acceptable risk level of 10'̂  for cumulative exposures under the RME 

scenario and the CTDEP acceptable level of 10"̂  for individual chemicals under the CTE scenario. 

Benzo(a)pyrene and arsenic were the major contributors to the unacceptable CTDEP risks. The risks 

estimated in the re-evaluafion are subject to several sources of uncertainty as discussed below. 

ICRs for benzo(a)pyrene and arsenic exceeded CTDEP acceptable levels in the risk re-evaluation. 

Benzo(a)pyrene was not detected in groundwater samples collected during the Phase 11 RI and was only 

detected in one groundwater sample collected during the BGOURI. The detected concentrafion of 
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benzo(a)pyrene (0.05 pg/L) was less than the federal MCL (0.2 pg/L) and the Connecficut GA/GAA 

groundwater criterion (0.2 pg/L). Therefore, benzo(a)pyrene was not considered as a COC in Site 20 

groundwater. 

The concentration of arsenic in one well (2WCMW1S) during the DGI was near the background 

concentration arid less than the federal MCL, Connecticut GA/GAA groundwater criterion, and 

Connecficut MCL. Arsenic is known to be related to dredge spoils in the area, and it is not likely to be 

related to a Site 20 source. Consequenfiy, arsenic was not retained as a COC for groundwater at Site 20. 

Therefore, no COCs for direct contact exposures to groundwater at Site 20 were identified, and no 

adverse health effects are anficipated from exposure to Site 20 groundwater. 

The results of the 2008 vapor intrusion evaluation indicated that NFA is reiquired for vapor intrusion issues 

at Site 20 (see Appendix E.3). 

2.7.1.8 Site 23 

Human health risks associated with groundwater at Site 23 were evaluated during the BGOURI (TtNUS, 

2002) and were re-evaluated in a 2008 technical memorandum based on changes to risk assessment 

guidance and collecfion of additional data. 

Maximum detected concentrations of PCE, naphthalene, and lead in groundwater during the BGOURI 

exceeded risk-based screening levels (Region 9 PRGs) and were retained as COPCs. 

ICRs for construction workers exposed to groundwater were 1.3 x 10"̂  and 1.1 x 10'^° for the RME and 

CTE scenarios, respectively, which are less than USEPA's target risk range of 10"* to 10"* and CTDEP's 

acceptable risk level of 10"̂  for cumulative exposures. The ICRs for future adult residents exposed to 

groundwater were 4.5 x 10"̂  and 1.6 x 10'̂  for the RME and CTE scenarios, respectively, which are less 

than or within USEPA's target risk range and less than CTDEP's acceptable risk level for cumulative 

exposures. The chemical-specific ICR for tetrachloroethene under the RME scenario exceeded CTDEP's 

target level of 1 x 10"® for individual chemicals; however, the maximum detected concentration for 

tetrachloroethene was less than its CTDEP RSR. 

His for consfi-uction workers exposed to groundwater were 0.0002 and 0.0001 for the RME and CTE 

scenarios, respectively, which are less than USEPA's and CTDEP's acceptable level of 1.0. His for adult 

residents exposed to groundwater were 0.02 and 0.005 for the RME and CTE scenarios, respecfively. 

Risks esfimated during the BGOURI for the RME scenario at Site 23 are presented in Table 2-17. The 

conclusions of the HHRA conducted for Site 23 groundwater as part of the BGOURI were as follows: 
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• Cancer risks for construction workers and non-cancer risks for construction workers and hypothefical 

future adult residents exposed to groundwater at Site 23 were within USEPA and CTDEP acceptable 

levels for the RME and CTE scenarios. 

• Cancer risks for adult residents exposed to groundwater at Site 23 were less than or within USEPA's 

target risk range and less than CTDEP's acceptable risk level for cumulative exposures. The 

chemical-specific cancer risk for PCE exceeded CTDEP's target level of 1 x 10"® for individual 

chemicals; however, the maximum detected concentration for tetrachloroethene was less than its 

CTDEP RSR. 

• Because groundwater at Site 23 is not used for human consumption and it is not likely to be used for 

human consumption in the foreseeable future because of its current classificafion (i.e., GB 

groundwater which indicates that it is unsuitable for direct human consumption without treatment), it 

was determined that an FS was not warranted. However, it was recommended that the decision for 

preparation of an FS for Site 23 groundwater be postponed until site conditions stabilize and the 

results of the metering pit sampling and analysis program are evaluated. 

The HHRA conducted for Site 23 groundwater during the BGOURI was re-evaluated in 2008 to determine 

if changes in EPA and CTDEP risk assessment guidance and recently collected groundwater data (data 

from quarteriy underdrain meter pit sampling) affected the risk assessment conclusions (see Appendix E). 

The following is a summary of the results of the re-evaluafion: 

• Changes in risk assessment guidance since the BGOURI did not affect the conclusions of the 

BGOURI risk assessment. 

• During the BGOURI, the chemical-specific cancer risk for PCE exceeded CTDEP's target level for 

individual chemicals, although the maximum detected concentration was less than the CTDEP RSR. 

Concentrations of tetrachloroethene decreased from 3 pg/L during the BGOURI to 0.4 pg/L during 

September 2007 metering pit sampling. The chemical-specific risk associated with tetrachloroethene 

is now less than the CTDEP target level for individual chemicals. 

• Concentrafions of all chemicals detected in groundwater collected during the first four quarters of 

underdrain metering pit sampling were less than CTDEP surface water protection and volafilization 

criteria with the excepfion of arsenic and several SVOCs. The concentration of total arsenic in the 

sample collected in September 2007 exceeded the surface water protection criterion, although the 

concentration of arsenic in the filtered sample was less than the criterion. Arsenic detected in the 
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unfiltered sample is believed to be a result of suspended solid particles in the water, and the filtered 

sample is more indicative of groundwater quality. Concentrations of six PAHs and 

hexachlorobenzene exceeded surface water protecfion criteria in December 2007; however, these 

chemicals were not detected in the duplicate sample and were not detected in February 2008. 

• Potential risks for construcfion workers exposed to Site 23 groundwater would sfill be acceptable 

using the analytical results from the most recent rounds of groundwater sampling. Potential risks for 

hypothetical residents exposed to Site 23 groundwater exceed acceptable levels, but Site 23 is not 

suitable for residential development (based on petroleum cleanup to industrial standards and GB 

groundwater classification). 

• The vapor intrusion evaluation for Site 23 groundwater determined that risks from vapor intrusion did 

not exceed EPA and CTDEP acceptable levels for residential and industrial scenarios. The 

evaluafion concluded that no further acfion was required for vapor intrusion issues at Site 23. 

• Based on existing information. Site 23 groundwater does not pose a significant threat to human 

health or the environment under current and expected future land use. Adverse health effects are 

possible under hypothefical future residential land use. 

2.7.2 Summary of Ecological Risk Assessment 

An ERA for Site 3 groundwater at the NSA was performed for the BGOURI Update/FS. A summary of 

this ERA is presented in the following subsections. Ecological risks for the remaining portions of Site 3 

and Sites 7, 14, and 20 were evaluated during the Phase 11 RI. Groundwater was not identified as an 

ecological issue at those sites. No ecological risk assessments were performed at Sites 15 or 18 because 

there were no ecological issues identified at the sites. Site 15 is located within a paved parking area and 

Site 18 is a building. Both sites are in well developed portions of NSB-NLON and neither provide habitats 

suitable for supporting a wildlife population. 

2.7.2.1 Site 2 

The Area A Landfill, Site 2A, currently represents generally limited habitat due to the pavement covering 

the landfill and its proximity to areas of high human acfivity (e.g.. Area A Weapons Center). Site 2A does 

border areas that represent potential wildlife habitat or may provide cover for ecological receptors. An 

ecological risk assessment was conducted as part of the Phase 11 RI (conducted in 1993 and 1994) and 

considered site conditions prior to construction of the landfill cap in 1997. Based on condifions after 

capping, the Phase 11 RI concluded that the Area A Landfill represents little potential risk to ecological 

receptors. 
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Exposure of ecological receptors to groundwater or surface water affected by groundwater was not 

expected and was therefore not evaluated in the ecological risk assessment for Site 2A. Groundwater 

from Site 2A discharges to surface water in the Area A Wefiand (Site 2B), and surface water 

contaminafion at Site 2B was evaluated in the ecological risk assessment for this site, which was also 

conducted as part of the Phase 11 RI. 

Using conservafive exposure assumptions, maximum and average chemical concentrations in surface 

water, sediment, and soil at Site 2B were compared to benchmark values protective of various terrestrial 

and aquatic receptors. The results of these comparisons indicated that chemicals associated with these 

media at Site 2B could adversely impact aquatic biota, terrestrial vegetation, soil invertebrates, and 

terrestrial vertebrates. These risks are being evaluated and will be addressed as necessary under QUI2, 

Site 2B sediment, as part of the Phase 111 RI. 

2.7.2.2 Site 3 

Introduction 

The goal of the ERA was to determine whether adverse ecological impacts are present as a result of 

exposure to chemicals released to the environment at Site 3 - NSA. The ERA methodology used was the 

Final Guidelines for Ecological Risk Assessment (EPA, 1998), the Ecological Risk Assessment Guidance 

for Superfund: Process for Designing and Conducfing Ecological Risk Assessments (EPA, 1997), and 

Navy Policy for Conducting Ecological Risk Assessments (Navy, 1999b). The ERA consisted of Steps 1, 

2, and 3a of the ERA process. A summary of the ERA conducted for the groundwater at Site 3 is 

provided below. 

Exposure Assessment 

A general descripfion of Site 3 is presented in Secfion 2.5 of this ROD. Site 3 - NSA, located adjacent to 

Stream 5 in the northern portion of Site 3, is very small and consists primarily of a steep embankment. 

The embankment slopes to an intermittent stream (Stream 5) separated from Triton Road by a narrow 

strip of grassed land (approximately 10 to 15 feet wide). The embankment is covered by large rocks, 

boulders, and small trees. Figure 2-20 presents the conceptual site model. In summary, the primary 

source of contaminafion was assumed to originate at the surface. It is likely that the contamination 

migrated through the soil to groundwater. In addition, contamination that migrated to groundwater could 

have discharged to Stream 5. There is also a possibility that contaminafion could have migrated to 

Stream 5 sediment as a result of erosion of the embankment. Ecological receptors can be exposed to 
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contaminants in the surface water, sediment, and surface soil by direct exposure, ingestion of media, and 

ingestion of contaminated food items. 

Assessment and Measurement Endpoints 

For the ERA, the assessment endpoint associated with exposure to groundwater included the protecfion 

of aquatic invertebrates from a reducfion in growth, survival, and/or reproducfion caused by site-related 

chemicals. 

The following measurement endpoint was used to evaluate the assessment endpoint in this ERA: 

• Decreases in survival, growth, and/or reproduction of aquafic invertebrates were evaluated by 

comparing the measured concentrations of chemicals in the groundwater to surface water screening 

values designed to be protective of these ecological receptors. Groundwater sample concentrations 

were compared to surface water screening values as a conservafive measure to evaluate the 

potential migration pathway of groundwater discharge to Stream 5. 

Identificafion of Chemicals of Potential Concern 

Potenfial risks to aquatic receptors resulfing from exposure to chemicals were evaluated by comparing 

the chemical concentrations in the groundwater to screening levels. Table 2-18 presents the sources of 

the screening levels. An ecological effects quofient (EEQ) approach was used to characterize the risk to 

potenfial ecological receptors. This approach characterizes potenfial effects by comparing exposure 

concentrafions to effects data. The EEQs for aquatic receptors were calculated as follows: 

EEQ 
SwSV 

where: 

EEQ = Ecological effects quofient (unifiess) 

Csw = Contaminant concentrafion in surface water (pg/L or mg/L) 

SwSV = Surface water receptor screening value (pg/L) 

Ecological COPCs were selected by the following procedures: 

• Chemicals with EEQs greater than 1.0 (using maximum concentrations) were retained as COPCs for 

further evaluafion because they have a potenfial to cause risk to ecological receptors. 
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• Contaminants without screening levels were retained as COPCs but were only evaluated 

qualitatively. 

One VOC, five SVOCs, seven total metals, and three filtered metals were retained as COPCs in 

groundwater for the potential future exposure scenario of migration to surface water in Stream 5 

(Table 2-18). Benzo(a)pyrene, aluminum, barium, copper, iron, lead, and manganese were retained as 

COPCs because their maximum concentrations exceeded associated surface water screening values 

(SwSVs). All other chemicals were retained as COPCs because no toxicity informafion was available for 

comparison. 

Step 3A - Refinement of Conservative Exposure Assumptions 

Step 3a consists of a refinement of the conservative exposure assumptions used to select COPCs to 

more realistically estimate potenfial risks to ecological receptors. This refinement is qualitative in nature 

and discusses items such as habitat, exposure concentrations, and alternate benchmarks. The 

chemicals discussed in the following paragraphs were retained as COPCs because their maximum 

detections in groundwater exceeded SwSVs or because SwSVs were not available for comparison. 

VC was retained as a COPC because no SwSV was available for comparison to the maximum 

groundwater concentration. It should be noted, however, that VOCs are typically not detected in surface 

water samples due to their high degree of volafility. Also, based on SwSVs for the other VOCs, VC is not 

expected to be detected in groundwater at sufflcient concentrations to cause ecological risks to aquatic 

receptors if discharged to Stream 5. VC was not retained as a COC. 

Benzo(a)pyrene was retained as a COPC because the single detected concentration exceeded the 

conservative SwSV. However, the SwSV seems overly conservative when compared to SwSVs for other 

PAHs from different sources (e.g., SwSV for acenaphthene is 23 pg/L, SwSV for fluorene is 3.9 pg/L). 

Additionally, benzo(a)pyrene was detected in only one of five groundwater samples (i.e., the sample from 

3TW28). At such a low groundwater concentration, it is unlikely that benzo(a)pyrene would be detected 

in surface water upon discharge to Stream 5 due to dilufion. Benzo(a)pyrene and other PAHs were also 

detected in the surface soil sample from this location indicating that its presence in groundwater may be 

attributable to a lack of proper development (turbidity) in this temporary well. Benzo(a)pyrene was not 

retained as a COC. 

Benzo(g,h,i)perylene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were 

retained as COPCs because no individual SwSVs were available for comparison. Alternate surface water 

benchmarks for these PAHs could not be located; therefore, further evaluation of these chemicals was 

not possible. However, these chemicals were only detected in one of five groundwater samples (i.e., the 
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sample from 3TW28). As with benzo(a)pyrene, these PAHs are unlikely to be detected in surface water 

upon discharge to Stream 5 due to dilution. These PAHs were also detected in the surface soil sample 

from this locafion indicating their presence in groundwater may be attributable to a lack of proper 

development in this temporary well. For these reasons, benzo(g,h,i)perylene, benzo(k)fluoranthene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were not retained as COCs. 

Aluminum, barium, copper, iron, lead, and manganese in total metals samples were retained as COPCs 

because their maximum detected concentrations in groundwater exceeded corresponding SwSVs. 

Barium, iron, and manganese were additionally retained as COPCs in filtered metals samples because 

their maximum filtered groundwater cbncenfi-ations exceeded associated SwSVs. Vanadium was 

additionally retained as a COPC because an SwSV was not available for comparison (see Table 2-18). 

Aluminum, copper and lead were detected at maximum concentrations in unfiltered groundwater samples 

that exceeded their respective SwSVs. Vanadium was detected at a maximum concentration that slightly 

exceeded background. Aluminum, copper, lead, and vanadium were not detected in filtered samples, 

however, and detections of these metals in unfiltered samples could be attributable to a lack of proper 

development of the temporary wells. Only concentrafion levels that occur in filtered samples are 

considered to be bioavailable to aquatic organisms. For these reasons, these metals are not likely to be 

present in groundwater at concentrations that would present unacceptable risks to aquafic receptors after 

migration to surface water. Aluminum, copper, lead, and vanadium were not retained as COCs. 

Barium was detected at a maximum concentrafion of 74.8 pg/L in unfiltered groundwater sample 

S3GW3TW3001, exceeding the SwSV of 4 pg/L. However, the background concentration of 227 pg/L is 

neariy three fimes greater than the maximum groundwater detecfion, indicating that barium 

concentrations are naturally occurring and not likely attributable to a contamination source. Barium was 

also detected in filtered samples at a maximum concentration of 75.6 pg/L, well below the background 

filtered concentrafion of 124 pg/L. For these reasons, site-related risks from barium are not considered 

likely, and barium was not retained as a COC. 

Iron was detected at a maximum concentrafion of 20,000 pg/L in unfiltered groundwater sample 

S3GW3TW2801, exceeding the SwSV of 1,000 pg/L. However, the maximum concentration is less than 

the unfiltered background concentration of iron at 28,200 pg/L. Iron was also detected in filtered samples 

at a maximum concentration of 15,200 pg/L, well below the background filtered concentration of 

25,300 pg/L. For these reasons, site-related risks from iron are not considered likely, and iron was not 

retained as a COC. 
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Manganese was detected at a maximum concentration of 764 pg/L in groundwater sample 

S3GW3TW2701, exceeding the SwSV of 120 pg/L. However, the background manganese concentrafion 

of 11,700 pg/L is nearly 15 fimes greater than the maximum detected groundwater concentration. 

Additionally, manganese was detected in filtered samples at a maximum concentration of 496 pg/L, well 

below the background filtered concentrafion of 9,400 pg/L. For these reasons, site-related risks from 

manganese are not considered likely, and manganese was not retained as a COC. 

Summary and Conclusions of Site 3 ERA 

Several chemicals detected in groundwater were initially retained as COPCs because their chemical 

concentrations exceeded screening levels resulfing in EEQs greater than 1.0 based on conservative 

exposure scenarios. These chemicals were then re-evaluated in Step 3a of the ERA to determine which 

chemicals have the greatest potential for causing risks to ecological receptors, and therefore, should be 

retained as COCs for further discussion and evaluation. The ecological endpoints evaluated in this ERA 

were aquatic receptors. In summary, no chemicals were retained as ecological COCs. 

2.7.2.3 Site 23 

An ecological risk assessment was not conducted for Site 23 groundwater because there are no 

ecological receptors for groundwater at the site. 

2.8 REMEDIAL ACTION OBJECTIVES 

Remedial action objectives (RAOs) provide a general description of what the response actions will 

accomplish. These goals typically serve as the design basis for many of the remedial alternatives 

discussed in the next section. The RAOs provide the basis for evaluating remedial options for Sites 3 and 

7 groundwater and an understanding of how the risks identified in the previous section will be addressed 

by the response actions. No RAOs were necessary for Sites 2, 9, 14, 15, 18, 20, and 23 because there 

were no unacceptable risks and therefore no remedial actions proposed for the sites. 

RAOs were developed to address the COCs detected exclusively at Site 3 (VC) and the COCs detected 

at both Sites 3 and 7 (TCE and HCB). Separate RAOs were developed to address the COCs detected at 

Site 7 exclusively (1,4-DCB, benzene, and CB). 

2.8.1 Sites 3 and 7 Groundwater RAOs 

Sites 3 and 7 groundwater RAOs are as follows: 
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• RAO A-1: To protect current receptors (construcfion workers) from incidental exposure to 

groundwater contaminated with chlorinated hydrocarbons at concentrafions greater than PRGs. 

• RAO A-2: To protect potential future receptors from regular ingestion (potable water supply) of 

groundwater contaminated with chlorinated hydrocarbons at concentrations greater than RGs (see 

Tables 2-19 and 2-20) and to protect future residential receptors from exposure to contaminated 

groundwater via vapor intrusion (Site 3 only). 

• RAO A-3: To protect aquafic ecological receptors by prevenfing the migration of groundwater 

contaminated with petroleum hydrocarbons at concentrations greater than PRGs to surface water. 

2.8.2 Site 7 Groundwater RAOs 

Site 7 groundwater RAOs are as follows: 

• RAO B-1: Protect current receptors (construction workers) from incidental exposure to groundwater 

contaminated with organics at concentrations greater than PRGs. 

• RAO B-2: Protect potenfial future receptors from regular ingestion (potable water supply) of 

groundwater contaminated with benzene and chlorinated hydrocarbons at concentrations greater 

than RGs. 

• RAO B-3: Protect aquafic ecological receptors by prevenfing the migrafion of groundwater 

contaminated with COCs at concenfi^ations greater than PRGs to surface water. 

RGs for the protecfion of potential future receptors are presented in Tables 2-19 and 2-20 for Sites 3 and 

7, respectively. 

2.8.3 Sites 9 and 23 Groundwater RAOs 

RAOs for groundwater at Sites 9 and 23 are as follows: 

• RAO C-1: Protect potenfial future receptors from exposure to contaminated groundwater via 

ingestion (potable water supply). 

• RAO C-2: Protect aquatic ecological receptors. 
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2.9 DESCRIPTION OF ALTERNATIVES 

Separate FSs were prepared to evaluate remedial alternafives for the groundwater contaminafion 

identified jointly at Sites 3 and 7 and the groundwater contamination identified exclusively at Site 7. One 

FS involved development and evaluation of alternatives that would address the COCs detected 

exclusively at Site 3 (VC) and the COCs detected jointly at Sites 3 and 7 (TCE and HCB). The other FS 

involved preparation and evaluation of alternatives that addressed the COCs detected exclusively at Site 

7 (1,4-DCB, benzene, and CB). No FSs were prepared for Sites 14, 15, 18, and 20 because there were 

no unacceptable risks and therefore no COCs for the sites. Groundwater at Sites 2A and 2B is currently 

monitored under the post-closure groundwater monitoring program implemented as part of the remedy for 

OU1 as required by the September 1995 ROD (Navy, 1995). Institufional controls will remain in place at 

Sites 2A and 2B as described in the NSB-NLON IR Site Use Restrictions document. 

2.9.1 Description of Remedial Alternatives 

2.9.1.1 Sites 3 and 7 Groundwater 

Alternatives were formulated from the technologies and process options that passed the screening 

process. The two alternatives selected for detailed evaluafion in the FS for combined Sites 3 and 7 

groundwater included Alternative GW1-1 (No Acfion) and Alternative GW1-2 (Institutional Controls with 

Monitoring). Alternative GW1-1 was evaluated for comparison purposes, and the other alternative was 

evaluated because of site conditions (generally low concentrafions of contaminants, groundwater not 

classified as a suitable potable water source, and the availability and use of a public water supply) and its 

ability to meet the RAOs. Active remedial alternafives (e.g., pump and treat) were not considered for 

Sites 3 and 7 groundwater because they are not effecfive for the site conditions discussed above. 

Alternative GW1-1: No Action 
• 

Under this alternative, no activities other than mandatory five-year reviews would be conducted at the 

sites. The No Action Altemafive for groundwater is not expected to be fully protective of human health 

and the environment. In particular, even though site groundwater is classified as GB, indicating that it is 

not suitable for regular human consumption, it could potentially be reclassified and used in the future as a 

potable water supply. Based on the concentrations and sporadic distribution of site groundwater 

contamination, these risks are possible but not very likely. Also, if groundwater is encountered and 

removed during construcfion projects, contaminated groundwater could be discharged to adjacent 

streams. Based on the concentrafions and distribution of groundwater contamination, potential impact to 

aquatic ecological receptors may not be significant, but potenfial risks would not be known. This 

alternative will be retained to serve as a basis for evaluafing other alternatives. 
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Esfimated Time for Design and Construcfion: NA 

Estimated Time for Operafion: 30 years 

Estimated Capital Cost: $0 

Esfimated O&M Costs (Present Worth): $89,600 

Estimated Total Present Worth: $89,600 

Alternative GW1-2: Institufional Controls with Monitoring 

This alternative was developed to protect human health by placing restrictions on groundwater extracfion 

and use at the sites. Under this alternative, institutional controls would be implemented to prohibit the 

placement of groundwater extracfion wells in or use of groundwater from this area without first tesfing the 

groundwater. Also, if groundwater is encountered and removed during construction projects (e.g., trench 

dewatering), the groundwater would have to be characterized and properly handled, discharged, or 

disposed. 

The NSB-NLON IR Site Use Restrictions document would note the location and types of groundwater 

contaminafion observed at the sites. Future commercial land use would be permitted as long as 

institufional controls are maintained. However, at Site 3, construction of a building for residenfial 

purposes would be prohibited within 100 feet of well location 2DMW29S unless steps are taken to 

mifigate vapor intrusion (e.g., subslab depressurizafion system). In the event of property transfer and 

with confirmation that contaminated groundwater remains at the sites, an environmental land use 

restricfion pursuant to state law would be used to prohibit the use of groundwater. Compliance 

monitoring to determine whether there are any violations of institutional control restrictions would also 

occur. 

New and existing monitoring wells would be used to monitor the natural degradation of VOC and SVOC 

contaminants. Monitoring would confinue unfil contaminant concentrations have decreased below the 

PRGs and the resulting concentrafions are shown to be protective of human health and the environment. 

Esfimated Time for Design and Construcfion: 6 months 

Esfimated Time for Operafion: 30 years 

Esfimated Capital Cost: $59,200 

Estimated O&M Costs (Present Worth): $260,300 

Esfimated Total Present Worth: $319,500 
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2.9.1.2 Site 7 Groundwater 

Alternatives were formulated from the technologies and process options that passed the screening 

process. The three alternatives selected for detailed evaluation in the FS for Site 7 groundwater included 

Alternative GW2-1 (No Acfion), Altemafive GW2-2 (Institufional Confirols with Monitoring), and Alternative 

GW2-3 (Extracfion and Off-Site Discharge). Alternative GW2-1 was evaluated for comparison purposes, 

and the other alternatives were evaluated because of site conditions and their ability to meet the RAOs 

for Site 7 groundwater. 

Alternative GW2-1: No Action 

Under this alternative, no activities other than mandatory five-year reviews would be conducted at this 

site. The No Action Alternative for groundwater is not expected to be fully protective of human health and 

the environment. In particular, even though site groundwater is classified as GB, indicafing that it is not 

suitable for regular human consumption, it could potentially be used in the future as a potable water 

supply. Also, if groundwater^ is encountered and removed during,construction projects, contaminated 

groundwater could be discharged to adjacent streams and potenfially impact aquatic ecological receptors. 

However, this alternative will be retained to serve as a basis for evaluafing other alternatives. 

Esfimated Time for Design and Construcfion: NA 

Estimated Time for Operafion: 30 years 

Esfimated Capital Cost: $0 

Estimated O&M Costs (Present Worth): $89,600 

Esfimated Total Present Worth: $89,600 

Alternative GW2-2: Institutional Controls with Monitoring 

This alternative was developed to protect human health and the environment by placing restrictions on 

extraction and use of groundwater at this site. Under this alternative, institutional controls would be 

implemented to prohibit the placement of groundwater extraction wells in or use of groundwater from this 

area. If groundwater is encountered and removed during construction projects (e.g., trench dewatering), 

the groundwater would have to be characterized and properiy disposed. 

The NSB-NLON IR Site Use Restricfions document would note the location and types of contaminafion 

observed at the site. Future commercial or residential land use would be permitted as long as institutional 

controls are maintained. In the event of property transfer and with confirmation that contaminated 

groundwater remains at the site, an environmental land use restricfion pursuant to state law would be 
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used to prohibit the use of groundwater. Compliance monitoring to determine whether there are any 

violations of insfitutional control restrictions would also occur. 

New and exisfing monitoring wells would be used to monitor the natural degradafion of VOC and SVOC 

contaminants. Monitoring would continue unfil contaminant concentrations have decreased below the 

PRGs and the resulting concentrafions are shown to be protective of human health and the environment. 

Esfimated Time for Design and Construcfion: 6 months 

Estimated Time for Operafion: 30 years 

Estimated Capital Cost: $59,700 

Estimated O&M Costs (Present Worth): $244,100 

Esfimated Total Present Worth: $303,800 

Alternative GW2-3: Extracfion and Off-Site Discharge 

This alternative was developed to protect human health and the environment by extracting all 

contaminated groundwater (approximately 1,250,000 gallons) through one groundwater extracfion well 

and discharging the water to the Groton publicly owned treatment works (POTW) for treatment. Based on 

the level of contamination found, pre-treatment of the water is not expected. However, if pre-treatment is 

necessary, filtration and granular acfivated carbon (GAC) adsorption could be considered. If 

implemented, the altemafive would represent a clean closure for groundwater at the site with no long-

term requirements. 

Addifional temporary and permanent monitoring wells would be installed to better define the extent of 

groundwater contaminafion and to monitor groundwater contaminant capture and cleanup. Collected 

data would be used to characterize groundwater for treatment needs, if any, and discharge requirements. 

• Esfimated Time including Design and Complefion: 1.5 years 

• Esfimated Capital Cost: $1,018,600 

• Estimated O&M Costs (Present Worth): $105,500 

• Estimated Total Present Worth: $1,121,000 

2.9.1.3 Sites 9 and 23 Groundwater 

The two alternatives evaluated for Sites 9 and 23 groundwater included Altemafive GW3-1 (No Action) 

and Alternative GW3-2 (Institutional Confi-ols). Active groundwater remedial technologies were not 

evaluated because of the absence of a contaminant plume and other site conditions (generally low 

concentrafions of contaminants, groundwater not classified as a suitable potable water source, and 
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availability and use of a public water supply). Alternative GW3-1 was evaluated for comparison purposes 

and Altemafive GW3-2 was evaluated because of site conditions and its ability to meet the RAOs. 

Alternative GW3-1: No Action 

Under this alternative, no activities other than mandatory five-year reviews would be conducted at this 

site. The No Action Alternative for groundwater is not expected to be fully protective of human health and 

the environment. In particular, even though site groundwater is classified as GB, indicating that it is not 

suitable for regular human consumption, it could potentially be used in the future as a potable water 

supply. Also, if groundwater is encountered and removed during construction projects, contaminated 

groundwater could be discharged to adjacent streams and potentially impact aquafic ecological receptors. 

However, this alternative will be retained to serve as a basis for evaluating the other alternative. 

Estimated Time for Design and Construcfion: NA 

Estimated Time for Operation: 30 years 

Estimated Capital Cost: $0 

Estimated O&M Costs (Present Worth): $89,600 

Esfimated Total Present Worth: $89,600 

Alternative GW3-2: Institutional Controls 

This alternative was developed to protect human health and the environment by placing restrictions on 

extraction and use of groundwater at this site. Under this altemafive, insfitutional controls would be 

implemented to prohibit the placement of groundwater extraction wells in or use of groundwater from this 

area. If groundwater is encountered and removed during construcfion projects (e.g., trench dewatering), 

the groundwater would have to be characterized and properiy disposed. 

The NSB-NLON IR Site Use Restrictions document would note the location and types of contaminafion 

observed at the site. Future commercial or residential land use would be permitted as long as institutional 

controls are maintained. In the event of property transfer and with confirmation that contaminated 

groundwater remains at the site, an environmental land use restriction pursuant to state law would be 

used to prohibit the use of groundwater. Compliance monitoring to determine whether there are any 

violafions of institutional control restrictions would also occur; 

• Estimated Time for Design and Construcfion: 6 months 

• Esfimated Time for Operation:. 30 years 

• Esfimated Capital Cost: $10,295 

• Estimated O&M Costs (Present Worth): $108,705 
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• Estimated Total Present Worth: $119,000 

2.9.2 Common Elements and Distinguishing Features of Each Alternative 

2.9.2.1 Sites 3 and 7 Groundwater 

Alternatives GW1-1 and GW1-2 are similar in that neither of the alternatives would actively treat the 

contaminated groundwater. Ulfimately, site contaminants would be expected to degrade through natural 

biological, chemical, and physical processes. For Altemafive GW1-1, no acfion would be taken except 

mandatory five-year site reviews. 

Both Alternafives GW1-1 and GW1-2 allow the contaminated groundwater to remain in place, but 

Alternative GW1-2 includes institutional controls to restrict extracfion and use of groundwater, monitoring 

at predetermined intervals unfil contaminant concentrafions have decreased to less than PRGs and the 

resulting concentrafions are shown to be protective of human health and the environment, and periodic 

site reviews that would be conducted every 5 years. Alternative GW1-2 would address the exposure 

pathways and risk issues with Sites 3 and 7 groundwater but would not open the sites for unrestricted 

future use. 

2.9.2.2 Site 7 Groundwater 

Alternatives GW2-1 and GW2-2 are similar in that neither of the alternafives would actively treat the 

contaminated groundwater. Ultimately, site contaminants would be expected to degrade through natural 

biological, chemical, and physical processes. For Alternative GW2-1, no acfion would be taken except 

mandatory five-year site reviews. 

Alternatives GW2-1 and GW2-2 allow the contaminated groundwater to remain in place, but Alternative 

GW2-2 includes institutional controls to restrict extracfion and use of groundwater, monitoring at 

predetermined intervals unfil contaminant concentrations have decreased to less than PRGs and the 

resulfing concentrations are shown to be protecfive of human health and the environment, and periodic 

site reviews that would be conducted every 5 years. 

Alternatives GW2-2 and GW2-3 are similar in that they both address the exposure pathways. However, 

Alternative GW2-2 addresses the exposure pathways associated with Site 7 groundwater by controlling 

construction and development activifies, and Alternative GW2-3 addresses the exposure pathways by 

removing the contaminated groundwater and sending it to a POTW for treatment. Both alternatives 

address the risk issues with Site 7 groundwater, but Alternative GW2-3 opens the site for unrestricted 

future use. 
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Alternative GW2-3 is the alternative that provides active remediation of Site 7 groundwater. Alternative 

GW2-2, a passive alternative that allows for natural degradafion of site contaminants, includes periodic 

inspection of compliance with insfitutional controls and monitoring. 

2.9.2.3 Sites 9 and 23 Groundwater 

Alternatives GW3-1 and GW3-2 are similar in that neither of the alternatives would actively treat the 

contaminated groundwater. For Altemafive GW3-1, no action would be taken except mandatory five-year 

site reviews. Both Alternatives GW3-1 and GW3-2 allow contaminated groundwater to remain in place, 

but Alternative GW3-2 includes insfitufional confi-ols to restrict extraction and use of groundwater and 

periodic site reviews that would be conducted every 5 years. Alternative GW3-2 would address the 

exposure pathways and risk issues with Sites 9 and 23 groundwater but would not open the sites for 

unrestricted future use. 

2.9.3 Expected Outcomes of Each Alternative 

2.9.3.1 Sites 3 and 7 

Under Alternatives GW1-1 (No Action) and GW1-2 (Institutional Controls with Monitoring), Sites 3 and 7 

could not be released for unrestricted use. In the event that the sites were released for unrestricted use. 

Alternative GW1-1 would not be protective of human health for potenfial future receptors. Institufional 

controls would be implemented to restrict extraction and use of groundwater at Sites 3 and 7 under 

Alternative GW1-2 unfil the contaminants in groundwater naturally degrade to concentrations less than 

the selected PRGs and the resulfing concentrations are shown to be protective of human health and the 

environment. 

2.9.3.2 Site 7 

Under Alternatives GW2-1 (No Action) and GW2-2 (Insfitutional Controls with Monitoring), Site 7 could not 

be released for unrestricted use. In the event that the site was released for unrestricted use. Alternative 

GW2-1 would not be protective of human health for potential future receptors. Institutional controls and 

monitoring would be implemented to restrict extracfion and use of groundwater at Site 7 under Alternative 

GW2-2 unfil the contaminants in groundwater naturally degrade to concentrations less than the selected 

PRGs and the resulting concentrations are shown to be protective of human health and the environment. 

After implementation of Altemafive GW2-3 (Extracfion and Off-Site Discharge), Site 7 would be released 

for unrestricted use. Under this alternative, human health and the environment would be protected 
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because the contaminated groundwater would be extracted from the site, treated as necessary, and 

discharged. 

2.9.3.3 Sites 9 and 23 

Under Alternatives GW3-1 (No Acfion) and GW3-2 (Institutional Controls), Sites 9 and 23 could not be 

released for unrestricted use. In the event that the sites were released for unrestricted use, Altemafive 

GW3-1 would not be protective of human health for potenfial future receptors. Institutional controls would 

be implemented to restrict extracfion and use of groundwater at Sites 9 and 23 under Alternative GW3-2 

until contaminants concentrations are shown to be protective of human health and the environment. 

2.10 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section of the ROD summarizes the comparative analysis of alternatives presented in the detailed 

analysis secfions of the two FS Reports. The major objective is to evaluate the relative performance of 

the alternatives with respect to the nine evaluafion criteria so that the advantages and disadvantages of 

each are cleariy understood. The first two evaluafion criteria. Overall Protecfion of Human Health and the 

Environment and Compliance with ARARs are threshold criteria that must be safisfied by any remedial 

alternative chosen for the site. The primary balancing criteria are then considered to determine which 

alternative provides the best combination of attributes. The primary balancing criteria are as follows: 

Long-term effectiveness and permanence 

Reduction in toxicity, mobility, or volume through treatment 

Implementability 

Short-term effectiveness 

Cost 

The alternatives are evaluated further against the following two modifying criteria: 

• Acceptance by the state 

• Acceptance by the community 

2.10.1 Overall Protection of Human Health and the Environment 

2.10.1.1 Sites 3 and 7 

The No Action Altemafive, GW1-1, would not be protective of human health or the environment. Under 

this alternative, without monitoring or institufional controls, contamination would remain at the site without 
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adequate notification. Groundwater could potentially be used for human consumption in a future 

residential scenario (RAO A-2), could be extracted and discharged during construction activifies (e.g. 

excavation dewatering), and/or could migrate without degradation to a local stream and impact ecological 

receptors (RAO A-3). Based on existing characterization, groundwater is not anticipated to represent a 

significant risk to current receptors (construction workers) through incidental contact (RAO A-1) or to 

ecological receptors through migration (RAO A-3). 

Under Alternative GW1-2, Institufional Controls with Monitoring, potential future risks associated with 

groundwater would be addressed by restricting a future residential scenario (RAO A-1), providing 

requirements for groundwater that could be extracted and discharged during construction activifies (e.g., 

excavafion dewatering), and monitoring the migrafion and natural degradation of groundwater 

contaminants (RAO A-3). Based on exisfing characterization, groundwater is not anticipated to represent 

a significant risk to current receptors (construction workers) through incidental contact (RAO A-2) or to 

ecological receptors through migrafion (RAO A-3). 

The groundwater is currently classified as GB, groundwater concentrafions are relatively low and sporadic 

or the magnitude of PRG exceedances are minor, and the sites are under military control. As a result, the 

potenfial for significant impact to human health and the environment is low. In addition, public potable 

water is available and used in the area, and local groundwater resources are not normally considered for 

use. Also, the COCs in Sites 3 and 7 groundwater are organic and are subject to slow natural biological 

and chemical degradafion. Without active cleanup, groundwater concentrations should decrease to less 

than PRGs, but several years to several decades may be required. 

2.10.1.2 Site 7 

The No Action Alternative, GW2-1, would not be protecfive of human health or the environment. Under 

this alternative, without monitoring or insfitufional controls, contaminafion would remain at the site without 

adequate notification. Groundwater could be used for human consumption in a future residential scenario 

(RAO B-2), could be extracted and discharged during construction activifies (e.g., excavafion dewatering), 

and/or could migrate without degradafion to a local stream and impact ecological receptors (RAO B-3). 

Based on exisfing characterization, groundwater is not anticipated to represent a significant risk to current 

receptors (construcfion workers) through incidental contact (RAO B-1) or to ecological receptors through 

migration (RAO B-3). 

Under Alternative GW2-2, Institutional Controls with Monitoring, potential future risks associated with 

groundwater would be addressed by restricting a future residential scenario (RAO B-1), providing 

requirements for groundwater that could be extracted and discharged during construction acfivities (e.g., 

excavation dewatering), and monitoring the migration and natural degradafion of groundwater 
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contaminants (RAO B-3). Based on exisfing characterization, groundwater is not anticipated to represent 

a significant risk to current receptors (construction workers) through incidental contact (RAO B-2) or to 

ecological receptors through migration (RAO B-3). 

The groundwater is currently classified as GB, groundwater concentrations are relatively low level and 

sporadic or the magnitude of PRG exceedances are minor, and the site is under military control. As a 

result, the potenfial for significant impact to human health and the environment is low. In addition, public 

potable water is available and used in the area and local groundwater sources are not normally 

considered for use. Also, the COCs in Site 7 groundwater are organic and are subject to slow natural 

biological and chemical degradafion. Without active cleanup, groundwater concentrafions should 

decrease to less than PRGs, but several years to several decades may be required. 

For Site 7, Alternative GW2-3 would protect human health and the environment by removing 

contaminated groundwater from the site, pre-treating the extracted water, if necessary, and discharging 

the water to the POTW for final treatment and discharge. Groundwater monitoring would be completed to 

monitor groundwater contaminant capture and cleanup. After removal of the contaminated groundwater 

from the site, there would be no remaining risks associated with Site 7 groundwater. 

2.10.1.3 Sites 9 and 23 

The No Action Alternative is not protecfive of human health or the environment. Under this alternative, 

without institufional controls, contamination would remain at the site without adequate notification. 

Groundwater could potentially be used for human consumption in a future residenfial scenario (RAO C-1), 

could be extracted and discharged during construcfion activities (e.g. excavation dewatering), and/or 

could migrate without degradation to a local stream and impact ecological receptors (RAO C-2). Based 

on existing characterization, groundwater is not anticipated to represent a significant risk to current 

receptors (construction workers) through incidental contact or to ecological receptors through migrafion. 

Under Alternative GW3-2, Institutional Controls, potential future risks associated with groundwater would 

be addressed by restricfing a future residenfial scenario (RAO C-1) and providing requirements for 

groundwater that could be extracted and discharged during construction activities (e.g., excavation 

dewatering). Based on existing characterization, groundwater is not anticipated to represent a significant 

risk to current receptors (construction workers) through incidental contact or to ecological receptors 

through migration. 

The groundwater is currenfiy classified as GB, groundwater concentrations are relatively low and 

sporadic, and the sites are under military control. As a result, the potential for significant impact to human 
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health and the environment is low. In addition, public potable water is available and used in the area, and 

local groundwater resources are not normally considered for use. 

2.10.2 Compliance with ARARs 

Section 121(d) of CERCLA and the NCP, 40 CFR 300.430(f)(1)(ii)(B), require that RAs at CERCLA sites 

at least attain legally applicable or relevant and appropriate federal environmental rules, regulafions, and 

criteria, and state environmental and facility sifing statutes, regulations, and requirements, unless such 

ARARs are waived under CERCLA section 121(d)(4). 

2.10.2.1 Sites 3 and 7 

An assessment of ARARs and To Be Considereds (TBCs) for Altemafive GW1-1 is provided in 

Table 2-21. The No Action Alternative would not comply with chemical-specific ARAR or TBCs. 

Considering TBCs, the No Action Alternative would result in unacceptable risks from exposure to 

contaminated groundwater. No restrictions on groundwater use would be implemented under the 

alternative, and future groundwater use could result in unacceptable risks to receptors. Location- and 

action-specific ARARs are not applicable to Alternative GW1-1. 

An assessment of ARARs and TBCs for Altemafive GW1-2 is provided in Tables 2-22, 2-23, and 2-24. 

This altemafive would comply with all chemical-specific ARARs and TBCs. Institutional Controls would be 

established for the active base through the NSB-NLON IR Site Use Restriction document. If the Navy 

was to transfer ownership of the property, the institufional controls would be established through 

environmental land use restrictions, pursuant to state law, that would prevent use of contaminated 

groundwater. Monitoring of compliance with insfitutional controls would also be required. 

Even though contaminants in site groundwater currently exceed groundwater quality standards (Class 

GA), site groundwater is classified as GB. GA groundwater quality should ultimately be obtained through 

natural degradation. Monitoring would be used to track this decrease until concentrations are less than 

acceptable levels. This altemafive would meet chemical-specific TBCs by prevenfing exposure to 

contaminated groundwater unfil concentrations are below acceptable levels that meet human health 

concerns. This alternative would also comply with all acfion-specific ARARs. Monitoring would confinue 

until concentrations are less than acceptable levels that meet human health concerns. Any waste (soil or 

groundwater) generated during the installation of monitoring wells or monitoring activities will be properly 

characterized and disposed. Because the sites are in a coastal zone management area, acfivities 

associated with this alternative would meet the substantive requirements of location-specific ARARs. 
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2.10.2.2 Site 7 

An assessment of ARARs and TBCs for Alternative GW2-1 is provided in Table 2-21. The No Action 

Alternative would not comply with chemical-specific ARARs and TBCs. Considering TBCs, the No Action 

Alternative would result in unacceptable risks from exposure to contaminated groundwater. No 

restricfions on groundwater use would be implemented under the alternative, and future groundwater use 

could result in unacceptable risks to receptors. Locafion- and acfion-specific ARARs are not applicable to 

Alternative GW2-1. 

An assessment of ARARs and TBCs for Alternative GW2-2 is provided in Tables 2-22, 2-23, and 2-24. 

This altemafive should comply with all chemical-specific ARARs and TBCs. Institutional controls would 

be established for the active base through the NSB-NLON IR Site Use Restriction document. If the Navy 

was to transfer ownership of the property, the institutional controls would be established through 

environmental land use restrictions, pursuant to state law, that would prevent use of contaminated 

groundwater. Monitoring of compliance with institutional controls would also be required. 

Even though contaminants in site groundwater currenfiy exceed groundwater quality standards 

(Class GA), site groundwater is classified as GB. GA groundwater quality should ultimately be obtained 

through natural degradation. Monitoring would be used to track this decrease until concentrations are 

below acceptable levels. This altemafive would meet chemical-specific TBCs by preventing exposure to 

contaminated groundwater until concentrations are below acceptable levels that meet human health 

concerns. This alternative would also comply with all action-specific ARARs. Monitoring would confinue 

unfil concentrations are less than acceptable levels that meet human health concerns. Any waste (soil or 

groundwater) generated during the installation of monitoring wells or monitoring activifies will be properly 

characterized and disposed. Because Site 7 is in a coastal zone management area, activifies associated 

with this alternative would meet the requirements of location-specific ARARs. 

An assessment of ARARs and TBCs for Altemafive GW2-3 is provided in Tables 2-25, 2-26, and 2-27. 

This alternative would comply with all chemical-specific ARARs and TBCs. Site groundwater with 

contaminant concentrafions that currenfiy exceed groundwater quality standards (Class GA) would be 

removed and there would be no remaining unacceptable risks to human health. Monitoring would be 

used to track and confirm this cleanup. 

Alternative GW2-3 would comply with action-specific ARARs associated with monitoring and the pre

treatment requirements with the Groton POTW. Monitoring would continue unfil concentrations are below 

acceptable levels that meet human health concerns. Any waste (soil or groundwater) generated during 

the installafion of monitoring wells or monitoring acfivities would be properly characterized and disposed. 

If pre-treatment residues are generated (filter media and GAC), the off-site disposal of this residue would 
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trigger federal and State solid waste regulations and based on characterization, could trigger hazardous 

waste regulations. During pre-treatment, these residues would be characterized for hazardous waste 

properties and recycling value and would be managed accordingly. Location-specific ARARs are not 

applicable to Alternative GW2-3. 

2.10.2.3 Sites 9 and 23 

An assessment of ARARs and TBCs for Alternative GW3-1 is provided in Table 2-21. The No Action 

Alternative would not comply with chemical-specific ARARs and TBCs. Considering TBCs, the No Acfion 

Alternative would result in unacceptable risks from exposure to contaminated groundwater. No 

restrictions on groundwater use would be implemented under the alternative, and future groundwater use 

could result in unacceptable risks to receptors. Locafion- and action-specific ARARs are not applicable to 

Alternative GW3-1. 

An assessment of ARARs and TBCs for Alternative GW3-2 is provided in Tables 2-28 and 2-29. This 

alternative would comply with all chemical-specific ARARs and TBCs. Institufional controls would be 

established for the active base through the NSB-NLON IR Site Use Restriction document. If the Navy 

were to transfer ownership of the property, the institutional controls would be established through 

environmental land use restricfions, pursuant to state law, that would prevent use of contaminated 

groundwater. Monitoring of compliance with insfitutional controls would also be required. Even though 

contaminants in site groundwater currently exceed groundwater quality standards (Class GA), site 

groundwater is classified as GB. This alternative would meet chemical-specific ARARs and TBCs and 

acfion-specific ARARs by preventing exposure to contaminated groundwater until concentrafions are less 

than acceptable levels. Location-specific ARARs are not applicable to Alternative GW3-2. 

2.10.3 Long-Term Effectiveness and Permanence 

2.10.3.1 Sites 3 and 7 

There is an esfimated 24,700,000 gallons of contaminated groundwater present at Sites 3 and 7, based 

on data from the BGOURI Update/FS. VC was detected at a maximum concentrafion of 31.5 pg/L during 

the BGOURI sampling events (2000 and 2002), and the corresponding PRG for VC is 1.6 pg/L. TCE 

(23 pg/L) and HCB (3 pg/L) were also detected during the BGOURI in site groundwater at concentrafions 

greater than their respective PRGs (5 and 1 pg/L, respectively). Groundwater monitoring was initiated in 

2006 at the sites, and the Year 1 results, which are discussed in Secfion 2.5.2.2, have shown that 

contaminant concentrations are generally decreasing and nearing the PRGs. These results suggest that 

a limited action alternative (e.g., institufional controls and monitoring) will be an effective and permanent 

remedy for the sites. 
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Alternative GW1-1 may not be effective in the long term. Groundwater contaminants could remain at the 

site for extended periods of time. Groundwater use, handling, and/or discharge would not be restricted. 

Ulfimately, the site contaminants would be expected to degrade through natural biological, chemical, and 

physical processes. However, the durafion and magnitude of contamination would not be monitored, and 

the residual risks would not be known. 

Alternative GW1-2 is expected to be relatively effective in the long term and will ulfimately be permanent. 

The presence of both federal (NSB-NLON institutional controls) and state (groundwater classifications) 

controls should effectively prevent the use and exposure to contaminated groundwater. Potenfial 

migration and degradafion of contaminated groundwater would be monitored and the results would be 

used to identify the need for addifional action. Ulfimately, it is expected that improvements in 

groundwater quality would occur, but it would depend on relafively slow natural biological, chemical, and 

physical processes. The magnitude of residual contaminafion would be monitored over time, and 

potential risks associated with the contamination could be quantified. 

2.10.3.2 Site? 

At Site 7 alone, there is estimated to be 170,000 gallons of contaminated groundwater, based on data 

from the BGOURI Update/FS. CB was detected in groundwater at a maximum concentration of 165 pg/L, 

and the corresponding PRG for CB is 100 pg/L. DCB (90.5 pg/L) and benzene (2 pg/L) were also 

detected at the site at concentrations greater than PRGs (75 and 1 pg/L, respectively) during the 

BGOURI. Groundwater monitoring was initiated at Site 7 in 2006, and the results, which are discussed in 

Secfion 2.5.2.3, have shown that contaminant concentrafions have generally decreased to less than the 

PRGs. These results suggest that a limited action altemafive (e.g., institufional controls and monitoring) 

will be an effective and permanent remedy for the site. 

Alternative GW2-1 may not be effective in the long term. Groundwater contaminants could remain at the 

site for extended periods of time. (Broundwater use, handling, and/or discharge would not be restricted. 

Ulfimately, the site contaminants would be expected to degrade through natural biological, chemical, and 

physical processes. However, the duration and magnitude of contaminafion would not be monitored, and 

the residual risks would not be known 

Alternative GW2-2 is expected to be relatively effective in the long term and will ultimately be permanent. 

The presence of both federal (NSB-NLON institufional controls) and state (groundwater classificafions) 

controls should effectively prevent the use of contaminated groundwater as a potable water supply. 

Potenfial migration and degradation of contaminated groundwater would be monitored, and the results 

would be used to identify the need for additional action. Ulfimately, the site contaminants would be 
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expected to degrade through natural biological, chemical, and physical processes. The magnitude of 

residual contaminafion would be monitored over fime, and potenfial risks associated with the 

contamination could be quantified. 

It is estimated that 1,250,000 gallons of groundwater need to be extracted to remove the 170,000 gallons 

of contaminated groundwater. By removing and treating the Site 7 contaminated groundwater, 

Altemafive GW2-3 would be very effective and permanent. Future monitoring or other actions would not 

be required. In the unlikely event that a continuing source of contaminants is present, then 

recontamination of the groundwater could occur. 

2.10.3.3 Sites 9 and 23 

Alternative GW3-1 may not be effective in the long term. Groundwater contaminants could remain at the 

site for extended periods of time. Groundwater use, handling, and/or discharge would not be restricted. 

Alternative GW3-2 is expected to be relatively effective in the long term and will ulfimately be permanent. 

The presence of both federal (NSB-NLON insfitufional controls) and state (groundwater classifications) 

controls should effectively prevent the use and exposure to contaminated groundwater. 

2.10.4 Reduction of Toxicity. Mobility, or Volume through Treatment 

2.10.4.1 Sites 3 and 7 

Alternatives GW1-1 and GW1-2 do not use active treatment of site contaminants; therefore, this criterion 

is not applicable. 

2.10.4.2 Site 7 

Alternatives GW2-1 and GW2-2 do not use active treatment of site contaminants; therefore, this criterion 

is not applicable. 

Alternative GW2-3 uses pre-treatment at the site or treatment at the POTW to remove and ultimately 

destroy more than 0.36 pound of VOCs. The ulfimate fate of the organics would depend on pre-treatment 

requirements. If pre-treatment is used, the organics would adsorb onto GAC. During off-site 

regenerafion of the GAC, the organics would be thermally oxidized into mineral compounds. If the 

organics are treated in the POTW, they would be subject to biological degradafion, volafilizafion (and 

photochemical destruction), and adsorption onto sludge for ulfimate disposal in a landfill. 
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2.10.4.3 Sites 9 and 23 

Alternatives GW3-1 and GW3-2 do not use active treatment of site contaminants; therefore, this criterion 

is not applicable. 

2.10.5 Short-Term Effectiveness 

2.10.5.1 Sites 3 and 7 

Both groundwater alternatives are expected to be effective in the short term. The groundwater is 

currently classified as GB, and the contaminafion is sporadically distributed across Sites 3 and 7. 

Groundwater is not used for human consumpfion, and public potable water is available and used. 

There would not be any short-term risks to the community, workers, or environment under Alternative 

GW1-1 because no active RA would be taken. Alternative GW1-2 remedial actions, including well 

installation and monitoring, along with implementafion of institutional confi-ols, would pose no short-term 

risk as long as proper worker safety precaufions were made when handling potentially contaminated soil 

and groundwater during well installation and monitoring. 

Alternative GW1-1 would not achieve the RAOs. Altemafive GW1-2 would achieve the RAOs within 

approximately 6 months, the time required to implement institufional controls and start monitoring. Under 

both alternafives, final degradafion of site groundwater contaminafion is expected to require years to 

decades to complete. 

2.10.5.2 Site? 

All three groundwater alternatives are expected to be effective in the short term. The groundwater is 

currenfiy classified as GB at Site 7. Groundwater is not used for human consumption, and public potable 

water is available and used. 

There would not be any short-term risks to the community, workers, or environment under any of the 

three alternatives. Under Alternatives GW2-2 and GW2-3, no short-term risks would result as long as 

proper worker safety precautions were taken during implementation of the alternatives. 

Alternative GW2-1 would not achieve the RAOs. Alternative GW2-2 would achieve the RAOs within 

approximately 6 months, the fime required to implement institufional controls and start monitoring. Under 

both alternatives, final degradation of site groundwater contaminafion is expected to require years to 

decades to complete. Alternative GW2-3 can be completed within 1.5 years after the start of design 

activifies. RAOs would be achieved at that fime. 
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2.10.5.3 Sites 9 and 23 

Both groundwater alternatives are expected to be effective in the short term. The groundwater is 

currently classified as GB, groundwater is not used for human consumption, and public potable water is 

available and used. There would not be any short-term risks to the community, workers, or environment 

under Altemative GW3-1 because no active RA would be taken. Implementafion of institutional controls 

under Alternative GW3-2 would pose no short-term risk as long as proper worker safety precautions were 

taken when site inspecfions are performed. 

2.10.6 Implementability 

2.10.6.1 Sites 3 and 7 

Alternatives G W I - 1 and GW1-2 would be easy to ImplemenL All the necessary documents for 

Alternafives GW1-2 (groundwater monitoring plan, institutional controls, etc.) can be handled internally by 

the Navy. Vendors and equipment to perform groundwater monitoring are common and readily available. 

2.10.6.2 Site? 

Because no active RA is occurring. Alternatives GW2-1 and GW2-2 would be easy to implement. All the 

necessary documents for Altematives GW2-2 (groundwater monitoring plan, institutional controls, etc.) 

can be handled internally by the Navy. Vendors and equipment to perform groundwater monitoring are 

common and readily available. 

Alternative GW2-3 should be readily implementable. Vendors and equipment to perform this work are 

common and readily available. POTW facility capacity is also adequate. 

2.10.6.3 Sites 9 and 23 

Alternatives GW3-1 and GW3-2 would be easy to implement. All the necessary documents for 

Alternatives GW3-2 associated with institutional controls can be handled internally by the Navy. 

2.10.7 Cost 

The estimated costs for the alternatives are presented below. It should be noted that for the alternatives 

evaluated, capital costs and annual O&M costs were calculated using present dollars, and do not account 

for inflation or the future value of money when calculafing annual costs. 
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Alternative Capital Cost O&M Cost 
(Present Worth) 

Total Cost 
(Present Worth) 

Sites 3 and 7 

Alternative GWI-1 

Alternative GW 1-2 

$0 

$59,200 

$89,600 

$260,300 

$89,600 

$319,500 

Site? 

Alternative GW2-1 

Altemative GW2-2 

Alternative GW2-3 

$0 

$59,700 

$1,018,600 

$89,600 

$244,100 

$105,500 

$89,600 

$303,800 

$1,121,000 

Sites 9 and 23 

Alternative GW3-1 

Alternative GW3-2 

$0 

$10,295 

$89,600 

$108,705 

$89,600 

$119,000 

2.10.8 State Acceptance 

The State of Connecticut has expressed their support with the Selected Remedy (described in 

Secfion 2.12). The state's concurrence letter is provided in Appendix A. 

2.10.9 Community Acceptance 

Based on comments expressed at the Public Meeting on June 26, 2008 and the written comments 

received during the public comment period, it appears that the community generally agrees with the 

Selected Remedy presented in the Proposed Plan. Specific responses to issues raised by the community 

can be found in the Responsiveness Summary in Secfion 3.0 of this ROD. 

2.11 PRINCIPAL THREAT WASTE 

The NCP establishes an expectation that treatment will be used to address the principal threats posed by 

a site wherever practicable [40 CFR 300.430(a)(1)(iii)(A)]. Based on the results of the investigafions and 

studies, the contaminants in the groundwater at Sites 2, 3, 7, 9, 14, 15, 18, 20, and 23 do not constitute 

principal threat wastes as defined by the NCP. 

2.12 SELECTED REMEDY 

This section identifies the Selected Remedy and expands on the details provided in Section 2.9 

(Description of Alternatives) of the ROD. 
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2.12.1 Sites 3 and ? 

The Selected Remedy for Sites 3 and 7 groundwater is to combine Alternatives GW1-2 and GW2-2, 

Insfitutional Controls and Monitoring. The Selected Remedy was first documented in the 2004 Interim 

ROD and has not changed in this Final ROD. The Selected Remedy meets all of the RAOs by restricting 

access to and use of contaminated groundwater and by monitoring the decay and potential migration of 

contaminated groundwater at the sites. The Selected Remedy consists of three major components: 

(1) implementafion and long-term monitoring of LUCs at the sites, (2) conducfing a comprehensive 

monitoring program to track the degradation and decay of site contaminants until they reach RGs and the 

resulfing concentrations are shown to be protecfive of human health and the environment, and to verify 

that groundwater contaminants are not migrafing and impacfing other resources, and (3) completion of 

five-year reviews of the site until the RGs are reached. The RGs for the Selected Remedy are provided in 

Tables 2-19 and 2-20. The components of the remedy are discussed in more detail below. 

2.12.1.1 Institutional Controls 

Based on the Interim ROD for groundwater at Sites 3, 7, 14, 15, 18, and 20 (Navy, 2004e), the Navy 

prepared a LUC Remedial Design (RD) to implement LUCs for Sites 3 and 7 groundwater (Navy, 2005). 

In accordance with this approved LUC RD, the Navy is responsible for implemenfing, inspecting, reporting 

on, and maintaining the institutional controls described in the ROD when the base is active through the 

NSB-NLON IR Site Use Restrictions document, and if the property is transferred to civilian ownership, 

through property transfer documents that include environmental land use restrictions. Should any 

institufional control component of the selected remedy fail, the Navy will ensure that appropriate actions 

are taken to re-establish the Selected Remedy's protectiveness. The Navy may transfer various 

operational responsibilities for these actions to other parties through contracts, agreements, and/or deed 

restrictions. However, the Navy acknowledges its ulfimate liability under CERCl_A for remedy integrity, 

including for the performance of any transferred operafional responsibilifies. 

The groundwater institutional controls are required because there are hazardous substances in 

groundwater at Sites 3 and 7 at concentrations that could result in unacceptable risks if groundwater use 

was not controlled or restricted. The objectives of the institutional controls for the Selected Remedy are 

as follows: 

• Prevent the withdrawal and/or use of groundwater from Sites 3 and 7 for potable water purposes or 

other purposes that may result in unacceptable risks to human health and the environment unfil the 

RGs identified in this ROD are met. 
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• Ensure that groundwater extracted from Sites 3 and 7 during groundwater monitoring or construction 

dewatering acfivifies is handled, stored, and disposed in accordance with applicable state and federal 

regulatory requirements. 

• Maintain the integrity of the proposed groundwater monitoring system for Sites 3 and 7 unfil the RGs 

identified in this ROD are met. 

Figure 2-21 identifies the areas at NSB-NLON that have groundwater LUCs. The controls on 

groundwater use at Sites 3 and 7 will be maintained until the results of the groundwater monitoring 

program show that the concentrafions of hazardous substances in groundwater are less than the RGs 

that allow for unrestricted use and unlimited exposure. 

NSB-NLON Installation Restorafion Site Use Restricfions Instruction document (5090.18B), dated 

February 5, 2003, was updated in accordance with the Interim ROD to include groundwater use 

restricfions at Sites 3 and 7. An updated document, SOPA (ADMIN) New London Instrucfion 5090.18C 

was issued on December 14, 2006. The current SOPA (ADMIN) New London Instrucfion 5090.18D is 

included in Appendix B. Other LUC implementafion actions completed or to be completed are described 

in the LUC RD (Navy, 2005). Based on the results of the 2008 vapor intrusion evaluafion, the institutional 

controls for Site 3 will be amended to state that additional evaluafion or installation of mifigafive measures 

relating to vapor intrusion will be implemented if future residenfial construction takes place within 100 feet 

of well 2DMW29S. 

NSB-NLON is currently an active Navy base and is expected to remain so into the foreseeable future. 

Potenfial future land uses for Sites 3 and 7 while the Navy owns the property include the confinued use of 

the sites under their current Naval functions (i.e., industrial and recreational). Future land uses are limited 

because portions of Sites 3 and 7 are located within designated ESQD arcs of Site 20. Navy regulafions 

prohibit construction of inhabited buildings or structures within these arcs and, although exisfing buildings 

operate under a waiver of these regulations, no further construcfion or residential development is planned 

for these sites. In addition, the groundwater aquifers found within the overburden and bedrock at Sites 3 

and 7 are classified as GB by the State of Connecticut. Based on the GB classification, the groundwater 

is presumed not suitable for human consumption without treatment. Neither aquifer is currenfiy used as a 

source of drinking water or for industrial water supply purposes, and there are no plans to use either 

aquifer in the future for these purposes. The institutional controls for groundwater implemented for Sites 

3 and 7 place further restrictions on the extraction and use of groundwater at these sites until the 

groundwater RGs are reached. In the event that the Navy sells or transfers the property in the future, and 

with confirmafion that contaminated groundwater remains at Sites 3 and/or 7, an environmental land use 

restriction pursuant to state law would be needed to prohibit the use of groundwater at the sites during 
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subsequent site ownership. Future commercial or residential land use would be permitted as long as 

controls on groundwater extraction and use were maintained. In accordance with the Navy's 

responsibilities under CERCLA and the FFA, the administrative implementability of institufional controls 

would require including adequate provisions in any property transfer documents to ensure continuation of 

these controls should the Navy sell or transfer the property. 

2.12.1.2 Monitoring 

Groundwater monitoring has been conducted at Sites 3 and 7 since May 2006 in accordance with the 

Interim ROD and Sites 3 and 7 Groundwater Monitoring Plan (GMP) included in the O&M Manual For IR 

Program Sites (TtNUS, 2006a). After signing of the Interim ROD, a Work Plan for Remedial Action at 

Sites 3 and 7 (TtNUS, 2006b) was submitted describing the field acfivifies required to complete the 

monitoring well network and the requirements for sampling and analysis. Prior to the start of monitoring, 

eight new wells were installed and developed, including three overburden wells at Site 3, one bedrock 

well at Site 3, and four overburden wells at Site 7, and the nine exisfing wells to be sampled as part of 

the monitoring program (five wells at Site 3 and four at Site 7) were redeveloped. Year 1 monitoring 

results for Sites 3 and 7 are presented in Tables 2-1 and 2-2, respectively. 

The nine wells at Site 3 and seven of the eight wells at site 7 are analyzed for VOCs. Six wells at Site 7 

are also analyzed for SVOCs, and one well at Site 7 is analyzed for PAHs only. The PAH data are used 

to evaluate the effectiveness of the Site 7 soil remediation; PAHs are not groundwater COCs at Site 7 

and do not have associated groundwater RGs. The results are used to confirm that PAHs in the source 

area did not migrate and impact underlying groundwater. 

The Interim ROD stated that monitoring would be conducted quarterly for the first year, annually for the 

next 4 years, and then every 5 years thereafter unfil contaminant concentrations have decreased to less 

than RGs for three consecutive sampling events and the resulting concentrafions are shown to be 

protective of human health and the environment, or until the remedy is otherwise deemed protective or 

modified. However, based on the results of Year 1 sampling, continued quarterly sampling of Sites 3 and 

7 for Year 2 was recommended (TtNUS, 2007). At the completion of the RA, the RGs will be met in 

groundwater at each of the monitoring wells included in the monitoring well network. A risk assessment 

following the most recent methodology may need to be completed to show that the resulting 

concentrafions are protective of human health. 

The COCs at Sites 3 and 7 are subject to natural degradafion processes including biological, chemical, 

and physical processes. The magnitude and extent of this contaminafion are expected to decrease 

naturally overtime, and monitoring results will be used to track these decreases. 

020806/P 2-83 CTO 431 



SEPTEMBER 2008 

If subsurface activifies are conducted and groundwater is to be encountered, construction workers must 

wear appropriate personnel protective equipment (PPE). If contaminated groundwater is to be removed, 

it must be tested, handled, and disposed properiy (e.g., at a POTW or off-site treatment facility and not 

discharged to an adjacent stream without treatment). 

2.12.1.3 Five-Year Reviews 

Five-year reviews will be conducted for Sites 3 and 7 groundwater as required under CERCLA unfil the 

monitoring program shows that the RGs have been reached and the resulting concentrations are shown 

to be protective of human health and the environmenL The goal of conducfing the site reviews is to verify 

that no changes have occurred that would impact the effecfiveness of the Selected Remedy. 

2.12.2 Sites 9 and 23 

The Selected Remedy for Sites 9 and 23 groundwater is Alternative GW3-2, Institutional Controls. The 

Selected Remedy meets all of the RAOs by restricfing access to and use of contaminated groundwater 

and consists of two major components: (1) implementation of LUCs at the sites and (3) completion of 

five-year reviews. The components of the remedy are discussed in more detail below. 

2.12.2.1 Institutional Controls 

Implementation of institutional controls at Sites 9 and 23 involves identifying the locafion, magnitude, and 

type of contaminafion and documenfing it in a LUC RD and in the NSB-NLON IR Site Use Restrictions 

document. These documents present the LUC objectives and include specific drawings and instructions 

for Navy personnel so that contaminated groundwater will not be extracted or used in a manner that 

would threaten human health or the environment. In accordar)ce with the LUC RD to be prepared for Site 

9 and 23, the Navy will be responsible for implemenfing, inspecfing, reporting on, and maintaining the 

institufional controls described in the ROD. Should any insfitufional control component of the selected 

remedy fail, the Navy will ensure that appropriate acfions are taken to re-establish the Selected Remedy's 

protectiveness. The Navy may transfer various operafional responsibilifies for these actions to other 

parties through contracts, agreements, and/or deed restricfions. However, the Navy acknowledges its 

ultimate liability under CERCLA for remedy integrity, including for the performance of any transferred 

operational responsibilities. 

The groundwater institutional controls are required because there are hazardous substances in 

groundwater at Sites 9 and 23 at concentrafions that could result in unacceptable risks if groundwater use 

was not controlled or restricted. The objectives of the institutional controls for the Selected Remedy are 

as follows: 
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• Prevent the withdrawal and/or use of groundwater from Sites 9 and 23 for potable water purposes or 

other purposes that may result in unacceptable risks to human health and the environment. 

• Ensure that groundwater extracted from Sites 9 and 23 during construcfion dewatering activities is 

handled, stored, and disposed in accordance with applicable state and federal regulatory 

requirements. 

Figure 2-21 identifies the areas at NSB-NLON that have groundwater LUCs. The controls on 

groundwater use at Sites 9 and 23 will be maintained unfil the concentrations of hazardous substances in 

groundwater are less than levels that allow for unrestricted use and unlimited exposure. 

NSB-NLON Installation Restoration Site Use Restrictions Instruction document (5090.18D) (Appendix B) 

has been updated in accordance with this ROD to include groundwater use restricfions at Sites 9 and 23. 

Other LUC implementation acfions completed or to. be completed will be described in the LUC RD to be 

issued by the Navy. 

NSB-NLON is currently an active Navy base and is expected to remain so into the foreseeable future. 

Potenfial future land uses for Sites 9 and 23 while the Navy owns the property include the continued use 

of the sites under their current Naval functions (i.e., industrial and recreational). The groundwater at 

Sites 9 and 23 are classified as GB by the State of Connecficut. Based on the GB classification, the 

groundwater is presumed not suitable for human consumption without treatment and is not currently used 

as a source of drinking water or for industrial water supply purposes, and there are no plans to use it in 

the future for these purposes. The institutional controls for groundwater implemented for Sites 9 and 23 

place further restrictions on the extraction and use of groundwater at these sites. In the event that the 

Navy sells or transfers the property in the future, and with confirmation that contaminated groundwater 

remains at Sites 9 and/or 23, an environmental land use restriction pursuant to state law would be 

needed to prohibit the use of groundwater at the sites during subsequent site ownership. Future 

commercial or residential land use would be permitted as long as controls on groundwater extraction and 

use were maintained. 

2.12.2.2 Five-Year Reviews 

Five-year reviews will be conducted for Sites 9 and 23 groundwater as required under CERCLA until 

contaminant concentrafions are shown to be protective of human health and the environment. The goal 

of conducting the site reviews is to verify that no changes have occurred that would impact the 

effectiveness of the Selected Remedy. 
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2.12.3 Sites 2A. 2B. 14.15.18. and 20 

This ROD selects NFA for groundwater at Sites 14, 15, 18, and 20. Available information indicates that 

groundwater at these sites does not pose any unacceptable risks to human health or the environment. 

Groundwater monitoring at Sites 2A and 2B will continue as required by the QUI ROD and the O&M 

Manual for IR Program Sites (TtNUS, 2006a). This ROD proposes no change to the QUI ROD. 

2.13 STATUTORY DETERMINATIONS 

Under CERCLA Section 121 and the NCP, the lead agency (i.e.. Navy) must select remedies that are 

protecfive of human health and the environment, comply with ARARs (unless a statutory waiver is 

justified), are cost effective, and utilize permanent solutions and alternative treatment technologies or 

resource recovery technologies to the maximum extent pracfical. In addifion, CERCLA includes a 

preference for remedies that employ treatment that permanenfiy and significanfiy reduces the volume, 

toxicity, or mobility of contaminafion as a principal element and a bias against off-site disposal of 

untreated wastes. 

The following sections discuss how the Selected Remedy for Sites 3 and 7 and Sites 9 and 23 

groundwater meet these statutory requirements. Because NFA was selected for groundwater at Sites 14, 

15,18, and 20, an evaluation of statutory requirements for these sites is not necessary. 

2.13.1 Protection of Human Health and the Environment 

2.13.1.1 Sites 3 and 7 

The Selected Remedy for groundwater at Sites 3 and 7 (Insfitutional Controls with Monitoring, 

Alternatives GW1-2 and GW2-2) addresses potential future risks and provides adequate protection of 

human health and the environment. Potential future risks are addressed by restricfing future residential 

use (RAOs A-1 and B-1), providing requirements for groundwater that could be extracted and discharged 

during construcfion activifies (e.g., excavation dewatering), and monitoring the migrafion and natural 

degradation of groundwater contaminants (RAOs A-3 and B-3). Based on existing data and evaluations, 

groundwater is not anticipated to represent a significant risk to current receptors (construction workers) 

through incidental contact (RAOs A-2 and B-2) or to ecological receptors through migration (RAOs A-3 

and B-3). 

2.13.1.2 Sites 9 and 23 

The Selected Remedy for groundwater at Sites 9 and 23 (Institutional Controls, Alternative GW3-2) 

addresses potenfial future risks and provides adequate protection of human health and the environment. 
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Potenfial future risks are addressed by restricting future residenfial use (RAO C-1) and providing 

requirements for groundwater that could be extracted and discharged during construcfion acfivifies (e.g., 

excavation dewatering). Based on exisfing data and evaluations, groundwater is not anticipated to 

represent a significant risk to current receptors (construction workers) through incidental contact or to 

ecological receptors through migrafion (RAO C-2). 

2.13.2 Compliance with ARARs 

2.13.2.1 Sites 3 and ? 

An assessment of ARARs and TBCs for the Sites 3 and 7 Selected Remedy is provided in Tables 2-22, 

2-23, and 2-24. The remedy will comply with all chemical-specific ARARs and TBCs. Chemical-specific 

ARARs include the RSRs; these Connecticut regulafions provide specific numerical cleanup criteria for 

contaminants in groundwater. Requirements are based on groundwater in the area being classified by 

the state as GB. Institufional controls or environmental land use restrictions pursuant to state law (if the 

Navy sells the property in the future) will be implemented to prevent contact with and use of contaminated 

groundwater. Even though contaminants in site groundwater currently exceed groundwater quality 

standards (Class GA), site groundwater is classified as GB. GA groundwater quality should ulfimately be 

obtained through natural degradation. Monitoring would be used to track these decreases until 

concentrations are less than acceptable levels. The remedy would meet chemical-specific TBCs by 

preventing exposure to contaminated groundwater until concentrations are less than acceptable levels 

that meet human health concerns. 

The Selected Remedy also complies with all acfion-specific ARARs. Monitoring would continue until 

concentrations are less than acceptable levels that meet human health concerns. Any waste (soil or 

groundwater) generated monitoring acfivities will be properiy characterized and disposed. Location-

specific ARARs are not applicable to the Selected Remedy. 

2.13.2.2 Sites 9 and 23 

An assessment of ARARs and TBCs for the Sites 9 and 23 Selected Remedy is provided in Tables 2-28 

and 2-29. The remedy will comply with all chemical-specific ARARs and TBCs. Chemical-specific 

ARARs include the RSRs; these Connecticut regulations provide specific numerical cleanup criteria for 

contaminants in groundwater. Requirements are based on groundwater in the area being classified by 

the state as GB. Institutional controls or environmental land use restrictions (if the Navy sells the property 

in the future) will be implemented to prevent contact with and use of contaminated groundwater. Even 

though contaminants in site groundwater currently exceed groundwater quality standards (Class GA), site 

groundwater is classified as GB. The remedy would meet chemical-specific TBCs by preventing 
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exposure to contaminated groundwater until concentrations are less than acceptable levels that meet 

human health concerns. 

The Selected Remedy also complies with all action-specific ARARs. Monitoring would continue unfil 

concentrations are less than acceptable levels that meet human health concerns. Locafion-specific 

ARARs are not applicable to the Selected Remedy. 

2.13.3 Cost Effectiveness 

2.13.3.1 Sites 3 and 7 

The Selected Remedy for Sites 3 and 7 is considered to be the most cost-effective altemafive. The lower 

cost No Acfion alternatives (GWI-1 and 2-1) would not safisfy the threshold criteria or RAOs, and 

Extracfion and Off-Site Discharge (Alternative GW2-3) would cost over $1 million and only address Site 7 

groundwater contaminants. 

The cost for the Selected Remedy is estimated to be the sum of the costs for Alternafives GW1-2 

($319,500) and GW2-2 ($303,800), or $623,300. Although some economy may be realized when 

combining the alternatives, any savings are expected to be within the accuracy range of an FS level cost 

esfimate (e.g., -30 to +50 percent); therefore, no attempt was made to further refine this cost. The 

present worth cost analysis for the Selected Remedy is presented in Appendix G and summarized as 

follows: 

Esfimated Time for Design and Construction: 6 months 

Esfimated Time for Operation: 30 years 

Esfimated Capital Cost: $118,900 

Esfimated O&M Costs (Present Worth): $504,400 

Estimated Total Present Worth: $623,300 

2.13.3.2 Sites 9 and 23 

The Selected Remedy for Sites 9 and 23 is considered to be the most cost-effective alternative. The 

lower cost No Action alternative (GW3-1) would not satisfy the threshold criteria or RAOs. The present 

worth cost analysis for the Selected Remedy is presented in Appendix G and summarized as follows: 

• Esfimated Time for Design and Construcfion: 6 months 

• Esfimated Time for Operafion: 30 years 

• Esfimated Capital Cost: $10,295 
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• Esfimated O&M Costs (Present Worth): $108,705 

• Estimated Total Present Worth: $119,000 

2.13.4 Utilization of Permanent Solutions and Alternative Treatment 

The Navy, with EPA and state concurrence, has determined that the Selected Remedies represent the 

maximum extent to which permanent solutions and treatment technologies can be utilized in a practical 

manner for the groundwater at Sites 3 and 7 and Sites 9 and 23. Of those alternatives that are protective 

of human health and the environment and comply with ARARs, the Navy has determined that the 

Selected Remedies provide the best balance of trade-offs in terms of the five balancing criteria. 

The Navy also considered the statutory preference for treatment as a principal element, the bias against 

off-site treatment and disposal, and EPA, state, and community acceptance. In-situ and above-ground 

treatment technologies for groundwater were screened for Sites 3 and 7 in the technology screening 

section of the FSs, but based on concerns about effecfiveness because of relatively low contaminant 

concentrations and the sporadic distribution of contamination, coupled with anticipated high costs, these 

technologies were not retained for development of alternatives. Active remedial technologies were not 

evaluated for Sites 9 and 23 because of the absence of a contaminant plume and other sites condifions 

including generally low concentrations of contaminants, groundwater not classified as a suitable potable 

water source, and availability and use of a public water supply. 

2.13.5 Preference for Treatment as a Principal Element 

The Selected Remedies do not satisfy the statutory preference for treatment as a principal element. The 

reasons why treatment of Sites 3 and 7 and Sites 9 and 23 groundwater is not pracfical are discussed in 

Section 2.13.4. 

2.13.6 Five-Year Review Reguirements 

Because the Selected Remedy for groundwater at Sites 3 and 7 will result in hazardous substances, 

pollutants, or contaminants remaining on site in excess of levels that allow for unlimited use and 

unrestricted exposure, a statutory review will be conducted within 5 years after inifiation of the RA for 

Sites 3 and 7 groundwater, every 5 years until RGs are met, to ensure that the remedy is, or will be, 

protective of human health and the environment. Also, because the Selected Remedy for groundwater at 

Sites 9 and 23 will result in hazardous substances, pollutants, or contaminants remaining on site in 

excess of levels that allow for unlimited use and unrestricted exposure, a statutory review will be 

conducted within 5 years after initiation of the RA and every 5 years thereafter to ensure that the remedy 

is, or will be, protective of human health and the environment. Five-year reviews are not required under 
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OU9 for Sites 14, 15, 18, or 20 because hazardous substances, pollutants, or contaminants are not 

present on site in excess of levels that allow for unlimited use and unrestricted exposure. Five-year 

reviews of the QUI remedy will continue for Sites 2A and 2B based on the 0U1 ROD (Navy, 1995). 

2.14 DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan for Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 20, and 23 groundwater at NSB-NLON, Groton, 

Connecticut was released for public comment on June 14, 2008. The Proposed Plan identified 

Institufional Controls with Monitoring (Alternatives GW1-2 and GW2-2) as the Selected Remedy for Sites 

3 and 7 groundwater and Institutional Controls (Alternative GW3-2) as the Selected Remedy for Sites 9 

and 23 groundwater. NFA was recommended for Sites 14, 15, 18, and 20 groundwater in the Proposed 

Plan. Available informafion indicates that the groundwater at Sites 2, 14, 15, 18, and 20 do not pose any 

significant risks to human health or the environment. Groundwater monitoring and institufional controls 

will continue at Sites 2A and 2B as part of the QUI remedy. 

The Navy reviewed all written and verbal comments submitted during the public comment period. It was 

determined that no significant changes to these decisions, as originally identified in the Proposed Plan, 

were necessary or appropriate. 
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TABLE 2-1 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 3 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 3 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

VOLATILE ORGANIC COMPOUNDS (pg/L) 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
2 

2DMW16D 

May-06 

0.5 U 

Oct-06 Jan-07 

1 U 1 U 

Mar-0? 

1 U 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

2DMW16S 

May-06 Oct-06 Jan-07 
Mar-07 

Sample | Duplicate 
VOLATILE ORGANIC COMPOUNDS (pg/L) 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
2 

0.5 U 
0.5 U 

1 U 
1 u 

1 U 
1 u 

1 U 
1 U 

1 u 
1 u 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

2DMW25S 
May-06 

Sample Duplicate 
Oct-06 

Jan-0? 
Sample Duplicate 

Mar-07 

VOLATILE ORGANIC COMPOUNDS (pg/L) 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
2 

0.5 U 
0.5 U 

0.5 U 
0.5 U 

1 U 
1 U 

1 U 
1 U 

1 U 
1 U 

1 U 
1 U 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

2DMW28D 

May-06 Oct-06 Jan-07 Mar-07 

VOLATILE ORGANIC COMPOUNDS (pg/L) 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
2 

0.5 U 
0.5 U 

1 U 
1 u 

1 U 
1 u 

1 U 
1 u 



TABLE 2-1 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 3 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 2 OF 3 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

2DMW29S 

May-06 
Oct-06 

Sample Duplicate 
Jan-07 Mar-07 

VOLATILE ORGANIC COMPOUNDS (pg/L) 
TRICHLOROETHENE 
VINYLCHLORIDE 

5 
2 

0.5 U 1 

1.7 1 
1 U 1 u 1 u 

1 u 
1 u 

^^^^^^^E^^^^^^^l 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

3MW15I 

May-06 Oct-06 Jan-07 Mar-07 

VOLATILE ORGANIC COMPOUNDS (pg/L) 
TRICHLOROETHENE 
VINYLCHLORIDE 

5 
2 

0.5 U 
0.5 U 

1 U 
1 U 

1 U 
1 u 

1 U 
1 U 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

3MW15S 
May-06 

Sample ] Duplicate 
Oct-06 Jan-07 Mar-07 

VOLATILE ORGANIC COMPOUNDS (pg/L) 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
2 

0.5 U 
0.5 U 

0.5 U 
0.5 U 

1 U 
1 U 

1 U 
1 U 

1 U 
1 U 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

VOLATILE ORGANIC COMPOUNDS (pg/L) 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
2 

3MW16D 

May-06 

0.5 U 

Oct-06 Jan-07 Mar-07 

2 
1 U 

2 
1 U 

4 
1 U 

( ( ( 
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TABLE 2-1 
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YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 3 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 3 OF 3 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

3MW16S 

May-06 Oct-06 Jan-07 Mar-07 

VOLATILE ORGANIC COMPOUNDS (pg/L) 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
2 

0.5 U 
0.5 U 

1 U 
1 U 

1 U 
1 U 

1 U 
1 U 

Shaded cell indicates exceedance of the remedial goal. 
U - Not detected at associated detection limit. 
J - Esfimated concentration. 



TABLE 2-2 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 8 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

7MW01D 

May-06 
Oct-06 

Sample Duplicate 
Jan-07 Mar-07 

VOLATILE ORGANIC COMPOUNDS 

1,4-DICHLOROBENZENE 

BENZENE 

CHLOROBENZENE 

TRICHLOROETHENE 

75 <̂) 
1 ( 1 ) 

100'^' 

5'^> 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

1 U 

1 u 
1 U 

1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/L) 

HEXACHLOROBENZENE 1 ( 1 ) - - - - -
POLYNUCLEAR AROMATIC HYDROCARBONS 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

INDENOd ,2,3-CD)PYRENE 

0.3 <̂» 

0.3'2' 

0.3'^> 

NC<^> 

(Mg/L) 

-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

( ( ( 
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TABLE 2-2 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 2 OF 8 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

7MW03I 

May-06 Oct-06 Jan-07 
Mar-07 

Sample Duplicate | 
VOLATILE ORGANIC COMPOUNDS (pg/L) 
1,4-DICHLOROBENZENE 
BENZENE 
CHLOROBENZENE 
TRICHLOROETHENE 

75'̂ > 
1 ( 1 ) 

100 <̂) 
5'^' 

0.5 U 
0.5 U 
0.5 U 
0.5 U 

1 U 
1 U 
1 u 
1 u 

1 U 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

SEMIVOLATILE ORGANIC COMPOUNDS {\iglL) 
HEXACHLOROBENZENE 1 <̂ ' 1 U 1 U 0.2 U 0.2 U 
POLYNUCLEAR AROMATIC HYDROCARBONS (pg/L) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
INDEN0(1,2,3-CD)PYRENE 

0.3'̂ > 
0.3 *̂ i 
0.3'^' 
NC<̂ ) 

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

file://{/iglL


TABLE 2-2 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 3 OF 8 

CHEMICAL OF CONCERN 

VOLATILE ORGANIC COMPOUN 

1,4-DICHLOROBENZENE 

BENZENE 

CHLOROBENZENE 

TRICHLOROETHENE 

REMEDIAL 
GOAL 

7MW03S 

May-06 Oct-06 

Jan-0? 

Sample | Duplicate 
Mar-07 

DS (pg/L) 

75'^S 
1 ( 1 ) 

100'^> 

5<^) 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

1 U 

1 u 
1 u 
1 u 

1 u 
1 U 

1 u 
1 u 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U • 

1 u 
1 u 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/L) 

HEXACHLOROBENZENE 1 <̂ ' 1 U 1 u 0.2 U 0.2 U 0.2 U 
POLYNUCLEAR AROMATIC HYDROCARBONS 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

INDEN0(1,2,3-CD)PYRENE 

0.3 <̂* 

0.3 <̂ ' 

0.3 <*> 

NC'2' 

(Mg/L) 

-
-

-

-
-
-

-

-
-
-

-

-
-
-

-

-
-
-

-

( i ( 
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TABLE 2-2 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 4 OF 8 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

7MW05D 

May-06 Oct-06 Jan-07 Mar-07 

VOLATILE ORGANIC COMPOUNDS (pg/L) 

1,4-DICHLOROBENZENE 

BENZENE 

CHLOROBENZENE 

TRICHLOROETHENE 

75<^> 
1 ( 1 ) 

100'^> 

5^^^ 

0.5 U 

0.5 U 

0.5 U 

0.72 

1 U 

1 u 
1 u 

1 

1 u 
1 u 
1 u 

1 

1 u 
1 u 
1 u 

0.9 J 
SEMIVOLATILE ORGANIC COMPOUNDS (pg/L) 

HEXACHLOROBENZENE 1 <̂ ' . 
POLYNUCLEAR AROMATIC HYDROCARBONS (pg/L) 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

INDENOd,2,3-CD)PYRENE 

0.3'^> 

0.3'^' 

0.3'^' 

NC<^» 

-
-
-

-

-
-
-

-

-
-
-

-

-
-
-

-



TABLE 2-2 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 5 OF 8 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

7MW09S 

May-06 Oct-06 Jan-0? Mar-0? 

VOLATILE ORGANIC COMPOUNDS (pg/L) 
1,4-DICHLOROBENZENE 
BENZENE 
CHLOROBENZENE 
TRICHLOROETHENE 

75'̂ > 
1 ( 1 ) 

100'^^ 
5(^' 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/L 
HEXACHLOROBENZENE 1 '^' 

0.5 U 
0.5 U 
0.5 U 
0.5 U 

1 U 
1 u 
1 u 
1 u 

1 u 
1 u 
1 u 
1 u 

1 U 
1 u 
1 u 
1 u 

1 U 0.14 J 1 0.2 U 0.20 U 
POLYNUCLEAR AROMATIC HYDROCARBONS (pg/L) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
INDEN0(1,2,3-CD)PYRENE 

0.3'̂ > 
0.3'̂ > 
0.3'̂ > 
NC< '̂ 

-

-

-
-
-

-

-
-

-

-
-
-

-

( < < 
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TABLE 2-2 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7 
OPERABLE UNIT 9 RECORD OF DECISION 

NAVAL SUBMARINE BASE NEW LONDON 
GROTON, CONNECTICUT 

PAGE 6 OF 8 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

7MW12I 

May-06 Oct-06 Jan-0? Mar-07 

VOLATILE ORGANIC COMPOUNDS (pg/L) 

1,4-DICHLOROBENZENE 

BENZENE 

CHLOROBENZENE 

TRICHLOROETHENE 

75<^> 
1 ( 1 ) 

100 <̂ ' 

5<̂ > 

0.5 U 

0.5 U 

0.5 U 

0.86 

1 U 

1 u 
1 u 

0.9 J 

1 U 

1 U 

1 u 
1 

1 U 

1 U 

1 u 
0.7 J 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/L) 

HEXACHLOROBENZENE | 1 ' " 1 U 1 1 U 0.2 U 1 0.2 U 
POLYNUCLEAR AROMATIC HYDROCARBONS 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

INDENO(1,2,3-CD)PYRENE 

0.3 <2> 

0.3 <2' 

0.3 (̂ ' 

NC'^) 

(Mg/L) 

-
-

-

-
-
-

-

-
-
-

-

-
-
-

-



TABLE 2-2 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE ? 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 7 OF 8 

CHEMICAL OF CONCERN 
REMEDIAL 

GOAL 

7MW12S 

May-06 Oct-06 Jan-0? Mar-07 

VOLATILE ORGANIC COMPOUNDS (pg/L) 

1,4-DICHLOROBENZENE 

BENZENE 

CHLOROBENZENE 

TRICHLOROETHENE 

75 (̂> 
1(1) 

100 (̂ » 

5<^' • 

0.5 U 

0.5 U 

1.3 
0.5 U 

1 U 

1 U 

1 J 

1 U 

1 U 

1 u 
2 

1 U 

1 U 
1 U 

2 
1 U 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/L) 

HEXACHLOROBENZENE | 1 *'' 1 U 1 U 0.2 U 0.2 U 
POLYNUCLEAR AROMATIC HYDROCARBONS (pg/L) 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

INDENOd,2,3-CD)PYRENE 

0.3 <̂ ' 

0.3'^» 

0 3'2^ 

NC<^' 

-
-
-

-

-
-
-
-

-
-
-
-

-
-
-
-

( < 
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TABLE 2-2 

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 8 OF 8 

CHEMICAL OF CONCERN 

VOLATILE ORGANIC COMPOUN 
1,4-DICHLOROBENZENE 
BENZENE 
CHLOROBENZENE 
TRICHLOROETHENE 

REMEDIAL 
GOAL 

7MW13S 1 
May-06 

Sample | Duplicate 
Oct-06 

Sample Duplicate 
Jan-07 

Mar-0? 
Sample Duplicate 

DS (pg/L) 
75'^^ 

1 ( 1 ) 

100 *̂> 
5'^' 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/L 
HEXACHLOROBENZENE 1 (1) 

-
-
-
-

• 
-
-
-

-
-
-
-

-
-
-
-

-
-
-

• -

-
-
-
-

-
-
-
-

1 U 1 U 1 U 1 U 0.2 U 0.21 U 1 0.22 U 
POLYNUCLEAR AROMATIC HYDROCARBONS 
BENZO(A)ANTHRACENE 
BENZO(A)F*YRENE 
BENZO(B)FLUORANTHENE 
INDEN0(1,2,3-CD)PYRENE 

0.3'^' 
0.3'^' 
0.3'^' 
NC'^' 

(Mg/L) 
0.05 U 
0.05 U 
0.05 U 
0.05 U 

0.05 U 
0.05 U 
0.05 U 
0.05 U 

0.07 UJ 
0.05 U 
0.08 U 
0.10 U 

0.27 J 
0.05 U 
0.08 U 
0.10 U 

0.07 U 
0.2 U 

0.08 U 
0.2 U 

0.074 U 
0.21 U 
0.18 J 
0.21 U 

0.075 U 
0.22 U 

0.086 U 
0.22 U 

1 Remedial goal selected in Interim ROD (Navy, 2004c). 
2 Monitoring criterion for protection of GB-classified groundwater. 
Shaded cell indicates exceedance of the remedial goal. 
U - Not detected at associated detection limit. 
J - Esfimated concentrafion. 
(-) - Parameter not analyzed. 



TABLE 2-3 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR SITE 15 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

PARAMETER 15MW1S 
15MW2S 

Sample Duplicate 
15MW3S 15TW01 15TW02 15TW03 

Volafile Organic Compounds (pg/L) 
CHLOROFORM 1 U 1 U 1 1 U 1 U 1 U 1 U 3 1 
Unfiltered Inorganics (pg/L) 
ALUMINUM 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
ZINC 
Filtered Inorganics ( 
ALUMINUM 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
ZINC 

37.4 U 
85.1 

0.37 U 
4.5 U 
26400 
0.87 J 
5.1 U 
3.4 U 

24.5 U 
• 1.3 U 

2980 
4.8 

4630 
36200 
2.9 J 

2780 
50.8 

1.1 U 
5.0 U 
11900 

0.55 U 
8.4 J 
19.2 

32.7 U 
1.3 U 
2000 
223 
1540 

35400 
356 

2820 
52.7 

1.1 U 
4.7 U 
12100 

0.55 U 
7.8 J 
21.3 

36.8 U 
1.3 U 
2050 
227 
1600 

36200 
365 

58.7 U 
31.4 

0.37 U 
2.5 U 
18800 

0.55 U 
5.1 U 
3.4 U 
7800 
1.3 U 
3780 
287 

4390 
42600 
1.6 U 

2240 J 
50.2 
0.84 

2.5 U 
8290 
1.1 U 

9.5 
13.9 
427 
2.3 

1210 
340 
1780 

22600 
181 

78.8 U 
78.2 

0.37 U 
4.4 

16000 
0.55 U 
5.1 U 
3.4 U 

80.4 U 
1.3 U 
2200 
41.1 
2120 

45400 
60.9 

137 U 
47.7 

0.37 U 
2.5 U • 
34200 
0.60 U 

7.3 
3.4 U 
215 
1.8 

3080 
702 
5700 

38300 
2.8 U 

fig/L) 
25.4 U 

83.6 
0.37 U 
3.2 U 
25800 
0.75 J 
5.1 U 
3.4 U 
12.0 U 
1.3 U 
2930 
4.2 J 
4570 

35500 J 
3.2 J 

35.4 U 
12.5 

0.37 U 
2.7 U 
5490 

0.55 U 
5.1 U 
3.4 U 

2030 J 
1.3 U 
1120 

311 J 
1420 

14600 J 
50.5 J 

2770 J 
52.2 

1.2 U 
6.3 U 
12000 

0.55 U 
6.8 J 
18.2 

6.6 U 
1.3 J 
2020 
226 J 
1880 

35400 J 
362 J 

25.4 U 
34.6 

0.37 U 
2.5 U 
19800 
0.56 J 
5.1 U 
3.4 U 

6740 J 
1.3 U 
3870 
279 J 
4900 

43600 J 
1.6 U 

2160 
50.7 
0.84 

2.5 U 
8350 

0.80 U 
7.5 
15.2 
366 

1.3 U 
1200 
350 
1760 

23200 
179 

66.1 U 
77.5 

0.37 U 
6.4 

16000 
0.55 U 
5.1 U 
3.4 U 

75.7 U 
1.3 U 
2180 
40.1 
2050 

44900 
60.4 

25.4 U 
47.8 

0.37 U 
2.5 U 
34700 
0.55 U 
5.1 U 
3.4 U 

135 
1.4 

3080 
703 
5550 
38100 
2.3 U 

From Basewide Groundwater Operable Unit Remedial Invesfigation Update/Feasibility Study (TtNUS, 2004). 

( ( ( 



TABLE 2-4 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR SITE 18 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

PARAMETER 
18TW2 

Sample Duplicate 
18TW4 

Inorganics (pg/L) 
ALUMINUM 
BERYLLIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

189 U 
0.6 U 
25000 

306 
1590 U 

111 
1660 U 

9570 

211 U 
0.6 U 
25200 

328 
1650 U 

111 
1670 U 

9900 

880 
0.79 J 
9640 
1030 
2630 
322 
2570 
15100 

Miscellaneous Parameters (mg/L) 
TOTAL DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 

146 
5 U 

174 
5 U 

111 
39 

From Basewide Groundwater Operable Unit Remedial Investigafion Report (TtNUS, 2002). 
U - Not detected at associated detection limit. 
J - Esfimated concentration. 



TABLE 2-5 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR SITE 20 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARIINE BASE NEW LONDON 

GROTON, CONNECTICUT 

1 PARAMETER 1 2WCMW1S 2WCMW2S i 
Unfiltered Inorganics (pg/L) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
ZINC 

180 U 
3.2 J 
81.4 

166000 
3.4 

3.4 U 
50900 
1.3 U 
41200 
2350 

44000 
353000 

4.1 

257 
2.0 U 
14.4 
5410 

0.61 J 
3.6 J 
2970 
2.3 J 
1210 
216 
1390 

15200 
58.0 

Filtered Inorganics (pg/L) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
ZINC 

41.0 U 
3.4 J 
85.2 

191000 
2.1 

5.1 U 
3.4 U 

38000 J 
33500 
2220 J 
29100 

190000 J 
2.3 J 

2760 J 
2.0 U 
52.0 

12000 
0.55 U 
9.3 J 
18.9 

7.7 U 
2010 
225 J 
1840 

35200 J 
361 J 

From Basewide Groundwater Operable Unit Remedial Investigation Update/ 
Feasibility Study Report (TtNUS, 2004). 

U - Not detected at associated detection limit. 
J - Esfimated concentration. 
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TABLE 2-6 

SUMiViARY OF DATA FROM 2007 UNDERDRAIN iVIETERING PIT QUARTERLY SAiVIPLING EVENTS AT SITE 23 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBIVIARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 3 

PARAiVIETER 

CTDEP Criteria 
Surface 
Water 

Protection 

Residential 
Volatilization 

Stormwater 
Discharge 

Permit 
Criterion 

Jun-07 
Sample j Duplicate 

Sep-07 
Dec-07 

Sample | Duplicate 
Feb-08 

Volatile Organics (pg/L) 
BENZENE 
BROMODICHLOROMETHANE 
CHLOROFORM 
CYCLOHEXANE 
CIS-1,2-DICHLOROETHENE 
ISOPROPYLBENZENE 
METHYL TERT-BUTYL ETHER 
TETRACHLOROETHENE 
TRICHLOROETHENE 

710 
2.3 

14,100 
NE 
NE 
NE 
NE 
88 

2,340 

130 
NE 
26 
NE 
830 

2,800 
21,000 

340 
27 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 U 
0.3 J 
3 J 

0.5 U 
0.3 J 
0.1 J 

1 
0.3 J 
0.4 J 

0.5 U 
0.5 U 
2 J 

0.5 U 
0.2 J 
0.09 J 

0.9 
0.3 J 
0.3 J 

0.5 U 
0.5 U 
0.5 U 
0.1 J 
0.3 J 
0.1 J 
0.4 J 
0.4 J 
0.5 J 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.2 J 
0.5 U 
0.6 

0.3 J 
0.4 J 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 UJ 

0.6 
0.2 J 
0.3 J 

0.2 J 
0.5 U 
0.5 U 
0.5 U 
0.2 J 
0.5 U 
0.7 

0.3 J 
0.4 J 

Semivolatile Organics (vig/L) 
1 -METHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
4-NITROANILINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
INDEN0(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

NE 
NE 
NE 
NE 
0.3 

1,100,000 
0.3 
0.3 
0.3 
NE 
0.3 
NE 
NE 

3,700 
140,000 
0.077 

NE 
NE 
NE 
0.3 

110,000 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.2 U 
0.17 J 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.07 U 
0.2 UJ 
0.08 U 
0.2 UJ 
0.2 UJ 
0.2 U 
0.2 UJ 
0.2 U 
0.2 U 
1 U 

0.2 U 
0.2 UJ 
0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.16 J 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.07 U 
0.2 U 
0.08 U 
0.2 U 
0.2 UJ 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
1 U 

0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.2 U 
1 UJ 
0.2 U 
0.2 U 
0.2 U 

0.041 U 
0.2 U 

0.075 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.48 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 

0.96 J 
1.1 J 

0.75 J 
083J 

0.92 J 
l.OJ 

0.35 J 
0.64 J 
0.31 

0.76 J 
0.14 J 
1.1 J 

0.97 J 

0.64 J 
0.22 
1.0 J 

0.84 J 

0.048 J 
0.2 UJ 
LOUR 
0.029 J 
0.20 UJ 
0.20 UJ 
0.042 UJ 
0.20 U 

0.078 UJ 
0.20 U 
0.20 U 
0.20 UJ 
0.20 U 
0.20 UJ 
0.20 UJ 
0.20 UJ 
0.099 U 
0.20 U 
0.088 J 
0.20 UJ 
0.20 UJ 

0.21 U 
0.21 UJ 
1.0 U J 
0.21 U 
0.21 U 
0.21 U 
0.045 U 
0.21 U 

0.082 U 
0.21 U 
0.21 U 
0.21 U 
0.21 U 
0.21 U 
0.21 UJ 
0.21 U 
0.21 U 
0.21 UJ 
0.21 U 
0.21 U 
0.21 U 



TABLE 2-6 

SUMMARY OF DATA FROM 2007 UNDERDRAIN METERING PIT QUARTERLY SAMPLING EVENTS AT SITE 23 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 2 OF 3 

PARAMETER 

CTDEP Criteria 
Surface 
Water 

Protection 

Residential 
Volatilization 

Stormwater 
Discharge 

Permit 
Criterion 

1 
Jun-07 

Sample | Duplicate 
Sep-07 

Dec-07 
Sample j Duplicate 

Feb-08 

Semivolatile Organics, Filtered (pg/L) 
1-METHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
4-NITROANILINE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
INDENOd ,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

NE 
NE 
NE 
NE 
0.3 

1,100,000 
0.3 
0.3 
0.3 
NE 
0.3 
NE 
NE 

3,700 
140.000 
0.077 

NE 
NE 
NE 
0.3 

110,000 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.093 J 
0.2 UJ 
1.0 U J 
0.031 J 
0.2 U 
02. U 

0.042 U 
0.2 U 

0.078 U 
0.13 J 
0.2 U 
0.2 U-
0.2 U] 
0.2 U 
0.2 UJ 
0.2 U 
0.2 U 
0.22 J 
0.069 J 
0.2 U 
0.2 U 

inorganics. Total (pg/L) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

NE 
4 

NE 
NUT 
110 »> 

NE 
48 

NUT 
13 

NUT 
NE 
880 
NUT 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
60 
NA 
30 
NA 
NA 
NA 
NA 

473 
3.7 U 
48.2 

33,800 
0.94 U 
0.84 U 

3U 
9,190 
2.2 

7,260 
661 
1.1 U 
5,210 

115 
3U 
52.4 

35,800 
0.81 U 
0.64 U 

3U 
11,900 

9.3 
7,660 
715 

0.88 U 
5,490 

322 

87 
32,000 

2 
0.26 U 

4.2 
70,800 

8.4 
7,020 
845 

0.41 U 
5,270 

38.1 
2.2 U 
55.2 

35,500 
0.41 
0.66 

0.44 U 
9,860 
2.5 U 
7,660 
858 
0.53 
5,590 

21.8 
4.7 U 
53.4 

34,700 
0.28 U 
0.53 

0.22 U 
10,200 
2.2 U 
7,490 
815 
0.46 
5,490 

29.4 
3.1 
55.9 

34,300 
0.38 U 
0.8 U 
0.8 U 
4,380 
1.4 U 
7,450 
784 
0.64 
5,150 

i ( 
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TABLE 2-6 

SUMMARY OF DATA FROM 2007 UNDERDRAIN METERING PIT QUARTERLY SAMPLING EVENTS AT SITE 23 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 3 OF 3 

1 - Criterion Is for oil and grease. 
2 - Criterion Is for hexavalent chromium. 
Shaded cells indicate exceedances of criteria. 
NA - Not applicable. 
NE - Not established. 
NUT Essential nutdent. 
U - Not detected at associated detection limit. 
J - Estimated concentration. 

PARAMETER 

CTDEP Criteria 
Surface 
Water 

Protection 

Residential 
Volatilization 

Stormwater 
Discharge 

Permit 
Criterion 

1 
Jun-07 

Sample 1 Duplicate 
Sep-07 

Dec-07 
Sample [Duplicate 

Feb-08 

Inorganics, Total (pg/L) (Continued) 
SELENIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

50 
12 

NUT 
NE 
123 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
200 

1.5 U 
0.46 U 
46,900 
1.3 U 

21.3 J 

2 J 
0.46 U 
49,600 
1.4 U 
22.3 

1.5U 
1.5 

52,100 
3.7 

47.1 

1.5 U 
0.46 U 
53,400 
0.34 U 
22.8 

1.5U 
0.46 U 
52,300 
0.29 U 

20 

2.2 U 
0.54 U 
50,100 
0.52 U 
26.6 

Inorganics, Filtered (pg/L) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 
ZINC 
Petroleum Hydrocarbons (fg/L 

NE 
4 

NE 
NUT 

110 <"' 
NE 

NUT 
13 

NUT 
NE 
880 
NUT 
50 

NUT 
123 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA • 
30 
NA 
NA 
NA 
NA 
NA 
NA 
200 

20.4 J 
3.5 U 
44.6 

33,600 
1.2 U 

0.67 U 
3,470 
1.3 J 
7,200 
645 

1.1 U 
5,090 
1.5 U 
46,600 
21.4 J 

36.7 J 
2.2 U 
46.4 

34,700 
0.44 U 
0.86 U 
3,630 
1.8 J 
7,480 
664 

0.68 U 
5,390 
1.7 J 

48,400 
19.5 J 

21.3 J 
1.2 J 
50.1 

31,400 
0.3 J 

0.47 J 
3,600 
1.1 U 
6,980 
708 

0.78 J 
5,320 
2.4 U 

52,600 
15 

19.0 U 
1.9 U 
48.9 

33,100 
0.29 
0.48 

4,190 
2.1 U 
7,250 
764 

1 
5,360 
1.5U 

50,400 
18.6 

19.0 U 
1.1 U 
49.6 

33,400 
0.48 
0.51 

4,140 
2.8 U 
7,300 
770 
0.64 
5,390 
2.3 U 

51,400 
20.8 

35.4 
2.8 
56.8 

36,000 
0.38 U 
0.64 
3,750 
1.4 U 
8,020 
815 
0.66 
5,390 
2.2 U 

52,100 
• 26 

• 

ETPH (C09-C36) NE NE 2,500*'' 55 J 79 U 140 J 160 U 1,600 J 75 U 
Petroleum Hydrocarbons, Filtered (pg/L) 
ETPH (C09-C36) NE NE 2,500'^' NA NA NA NA NA 75 U 



TABLE 2-7 

SELECTION OF HUMAN HEALTH RISK ASSESSMENT EXPOSURE PATHWAYS FOR OPERABLE UNIT 9 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Scenario 
Timeframe 

Current/Future 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Air 

Exposure 
Point 

Overburden/ 

Bedrock Aquifer 

Receptor 
Population 

Construction 
Workers 

Residents 

Construction 
Workers 
Residents 

Receptor 
Age 

Adult 

Adult 

Child 

Adult 

Adult 

Child 

Exposure 
Route 

Ingestion 
Dermal 

Ingestion 
Dermal 

Ingestion 
Dermal 

Inhalation 

Inhalation 

Inhalation 

On-Slte/ 
Off-Site 

On-Site 
On-Site 
On-Site 
On-Site 
On-Site 
On-Site 

On-site 

On-site 

On-site 

Type of 
Analysis 

None 
Quant 
Quant 
Quant 
None 
None 

None 

Quant 

None 

Rationale for Selection or Exclusion 
of Exposure Pathway 

Construction workers may have dermal contact with 
groundwater during excavation activities. 

Groundwater may be used as a potable water 
source in the future. 

Exposures to a child resident are less than those for 
an adult resident 

Construction workers exposure via volatilization Is 
expected to be insignificant due to dilution with 
outdoor air. 
On-site residents may ba exposed to volatile 
emissions from groundwater while showering. 
Exposures to a child resident are less than those 
for an adult resident 

( ( 
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TABLE 2-8 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 3 GROUNDWATER 
REASONABLE MAXIMUM EXPOSURES 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Receptor 

Construction Worlter 

Medium 

Groundwater 

Exposure 
Route 

Dermal Contact 

Cancer 
Risk 

1.3E-06 

Chemicals with 
Cancer Risks 

--

Chemicals with 
Cancer Risks 

> 10'and 5 10-̂  
--

Chemicals with 
Cancer Risks 

> 10-* and 510* 
--

Hazard 
Index 

0.001 

Chemicals 
with 
H l>1 

--

Adult Resident Groundwater Ingestion 

Dermal Contact 

Inhalation'^' 

Total 

5.1E-04 

8.6E-04 

1.9E-05 

1.4E-03 

Arsenic 

Benzo(a)pyr8ne, 
Dibenzo(a,h)anthracene 

Benzo(a)pyrene, 
Dibenzo(a,h)anthracene, 

Arsenic 

Vinyl Chloride, 
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-Gd)pyrene 

Vinyl Chloride 

Vinylchloride, 
lndeno(1,2,3-cd)pyrene 

1,1,2-Trichloroethane, 
indeno(1,2,3-cd)pyrene, 

alpha-BHC 

alpha-BHC, Arsenic 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane, 
alpha-BHC 

2.4 

0.009 

0.04 

2.4 

Arsenic 

--

--

Arsenic 

Taken from Basewide Groundwater Operable Unit Remedial Investigation Update/Feasibility Study (TtNUS, 2004). 

1 Inhalation risk is assumed to be equal to risk from ingestion for volatiles. 



TABLE 2-9 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 3 GROUNWATER 
CENTRAL TENDENCY EXPOSURES 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Receptor 

Construction Worker 

Medium 

Groundwater 

Exposure 
Route 

Dermal Contact 

Cancer 
Risk 

4.4E-07 

Chemicals with 
Cancer Risks 

>10"* 
--

Chemicals with 
Cancer Risks 

> ID" and 5 10-* 
--

Chemicals with 
Cancer Risks 

> 10-* and S 10 ' 
--

Hazard 
Index 

0.0003 

Chemicals 
with 

H i>1 
--

Adult Resident Groundwater Ingestion 

Dermal Contact 

inhalation'^' 

Total 

7.1E-05 

1.4E-04 

2.6E-06 

2.2E-04 

--

--

--

--

Arsenic 

Benzo(a)anthracene, 
Dibenzo(a,h)anthracene 

--
Benzo(a)anthracene, 

Dibenzo(a,h)anthracene, 
Arsenic 

Vinyl Chloride, 
Benzo{a)pyrene, 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Vinyl Chloride 

Vinyl Chloride, 
indeno(1,2,3-cd)pyrene 

1.1 

0.005 

0.02 

1.1 

Arsenic 

--

Arsenic 

Taken from Basewide Groundwater Operable Unit Remedial Investigation Update/Feasibility Study (TtNUS, 2004). 

1 Inhalation risk is assumed to be equal to risk from ingestion for volatiles. 
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TABLE 2-10 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 7 GROUNDWATER 
REASONABLE MAXIMUM EXPOSURES 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Receptor 

Construction Worker 

Medium 

Groundwater 

Exposure 
Route 

Dermal Contact 

Cancer 
Risk 

4.2E-07 

Chemicals with 
Cancer Risks 

>io-^ 
--

Chemicals with 
Cancer Risks 

> 1 0 ' a n d i 1 0 ^ 
--

Chemicals with 
Cancer Risks 

> 1 0 - ' a n d s l o ' 
--

Hazard 
index 

0.09 

Chemicals 
with 
Hl>1 

--

Adult Resident Groundwater Ingestion 

Dermal Contact 

Inhalation'^' 

Total 

3.2E-04 

2.9E-04 

3E-05 

6.4E-04 

Arsenic 

Hexachlorobenzene 

--

Arsenic, 
Hexachlorobenzene 

Bis(2-ethylhexyl)phthalate, 
1,4-Dichlorobenzene, 
Hexachlorobenzene 

Bis(2-ethylhexyl)phthalate, 
1,4-Dichlorobenzene 

1,4-Dichlorobenzene 

Bis(2-ethylhexyl)phthalate, 
1,4-Dichiorobenzene 

Benzene, 
Trichloroethene 

--

Benzene, 
Trichloroethene 

Benzene, 
Trichloroethene 

3.8 

1.3 

0.5 

5.6 

Arsenic, 
Chromium 

--

--

Arsenic, 
Chromium 

Taken from Basewide Groundwater Operable Unit Remedial Investigation Report (TtNUS, 2002a). 

1 inhalation risk is assumed to be equal to risk from ingestion for volatiles. 



TABLE 2-11 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 7 GROUNDWATER 
CENTRAL TENDENCY EXPOSURES 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Receptor 

Construction Worker 

Medium 

Groundwater 

Exposure 
Route 

Dermal Contact 

Cancer 
Risk 

1.0E-07 

Chemicals with 
Cancer Risks 

>io-^ 
- -

Chemicals with 
Cancer Risks 

> 10 ' and s 10-̂  
- -

Chemicals with 
Cancer Risks 

>10 'andS 10' 
- -

Hazard 
index 

0.05 

Chemicals 
with 
H l>1 

- -

Adult Resident Groundwater Ingestion 

Dermal Contact 
Inhalation'^' 

Total 

1.2E-05 
3.2E-05 
8.5E-08 

4.4E-05 

- -

- -
- -

- -

- -

Hexachlorobenzene 
- -

Hexachlorobenzene 

Arsenic, 
Hexachlorobenzene 

- -

Arsenic, 
Bis(2-ethylhexyl)phthalate 

0.2 

0.8 
0.02 

1.1 

- -

- -
- -

- -

Taken from Basewide Groundwater Operable Unit Remedial Investigation Report (TtNUS, 2002a). 

1 inhalation risk is assumed to be equal to risk from ingestion for volatiles. 
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TABLE 2-12 

COMPARISONS OF SITE 14 GROUNDWATER ANALYTICAL RESULTS 
TO SCREENING CRITERIA 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Parameter S14MW01S 
Basewide 

Background'^* 

EPA 
Region 9 

PRG'̂ * 

CTDEP 
GA/GAA 

Criterion'^' 

EPA 

MCL*"' 

Connecticut 
MCL<̂ > 

CTDEP RSR 
Surface Water 

Protection 
Criterion'^' 

Total Metals (ug/L) 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

48.8 
6890 
1330 
3060 
88.2 
2780 
31500 

227 
188000 
28200 
19100 
11700 
70800 

1900000 

2600 N 
NA 

11000 N 
NA 

880 N 
NA 
NA 

1000 
NA 
NA 
NA 
NA 
NA 
NA 

2000 
NA 

NA 

NA 
NA 

2000 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Miscellaneous Parameters (mg/L) 
TOTAL DISSOLVED SOLIDS 122 J 6260 NA NA 500 '*> NA NA 

Taken from Basewide Groundwater Operable Unit Remedial Investigation Update/Feasibility Study (TtNUS, 2004). 

NA - Not available. 
RBC - Risk-Based Concentration. 
PRG - Preliminary Remediation Goal. 
MCL - Maximum Contaminant Level. 
1 - 96 Percent Upper Tolerance Limit of site background data. BGOURI Report (TtNUS, 2002a). 
2 - EPA Region 9 PRG Table, Residential, 2002b (ICR = 1E-6, HQ = 1.0). 
3 - CTDEP Residnetial Remediation Standard Regulations, 1996. 
4 - EPA Drinking Water Standards and Health Advisories, 2002a. 
5 - Title 19, Health and Safety, the Public Code of the State of Connecticut. 
6 - Secondary MCL. 
J - Estimated concentration. 



TABLE 2-13 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 15 
REASONABLE MAXIMUM EXPOSURES 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Receptor 

Construction Worker 

Medium 

Surface/Subsurface Soil 

Groundwater 

Exposure 
Route 

Ingestion 
Dermal Contact 
Total 
Dermal Contact 
Total Ali Media 

Cancer 
Risk 

3.5E-07 
1.7E-08 
3.7E-07 

NC 
3.7E-07 

Chemicals with 
Cancer Risks 

>io-^ 
--

--
--

Chemicals with 
Cancer Risks 

> 10'and ^10-^ 
--

Chemicals with 
Cancer Risks 

> 10'and ^ 1 0 ' 
--

--

Hazard 
Index 

0.2 
0.003 
0.2 

0.002 
0.2 

Chemicals 
with 
H i>1 

Full-Time Employees Surface Soil''' ingestion 
Dermal Contact 
Total 

2.3E-06 
5.2E-07 
2.8E-06 

--

--

--

--

Arsenic 

Arsenic 

0.05 
0.004 
0.06 --

Adolescent Trespasser Surface Soil''' Ingestion 
Dermal Contact 
Total 

1.2E-06 
2.2E-07 
1.4E-06 

--
--
--

--
--

Arsenic 
--

Arsenic 

0.07 
0.004 
0.07 --

Child Resident Surface/Subsurface Soil Ingestion 
Dermal Contact 
Total 

5.1E-06 
3.1E-07 
5.4E-06 -- --

Arsenic 
--

Arsenic 

0.5 
0.01 
0.5 --

Adult Resident Surface/Subsurface Soil 

Groundwater 

Ingestion 
Dermal Contact 
Total 
Ingestion 
Dermal Contact 
Inhalation'^' 
Total 
Total All Media 

2.2E-06 
1.7E-07 
2.4E-06 

NC 
NC 
NC 
NC 

2.4E-06 

--

--
--
--
--
--

--
--
--
--
- - • 

--
--

Arsenic 
--

Arsenic 
--
--
--

0.05 
0.001 
0.05 
0.2 

0.01 
0 

0.3 
0.3 

--

From Basewide Groundwater Operable Unit Remedial Investigation Update/Feasibility Study (TtNUS, 2004). 
1 - Assumes the pavement is removed. 
2 - Inhalation risk is assumed to be equal to risk from ingestion for volatiles. 
NC - Not calculated. There were no carcinogenic COPCs identified for groundwater. . 
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TABLE 2-14 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 15 
CENTRAL TENDENCY EXPOSURES 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Receptor 

Construction Worker 

Medium 

Surface/Subsurface Soil 

Groundwater 

Exposure 
Route 

Ingestion 
Dermal Contact-
Total 
Dermal Contact 
Total All Media 

Cancer 
Risk 

1.2E-07 
1.1E-09 
1.2E-07 

NC 
1.2E-07 

Chemicals with 
Cancer Risks 

>10"^ 

Chemicals with 
Cancer Risks 

> 10'and 5 10-̂  

--

Chemicals with 
Cancer Risks 

> 10' and ^ 10"' 

Hazard 
Index 

0.07 
0.0002 
0.07 

0.0005 
0,07 

Chemicals 
with 
H l>1 

Full-Time Workers Surface Soil'" Ingestion 
Dermal Contact 
Total 

2.7E-07 
1.2E-08 
2.9E-07 -- -- --

0.03 
0.0004 

0.03 • - -

Adolescent Trespasser Surface Soil'" ingestion 
Dermal Contact 
Total 

7.7E-08 
8.8E-09 
8.6E-08 

--

-- --

• - -

--

0.01 
0.0006 
0.01 --

Child Resident Surface/Subsurface Soil Ingestion 
Dermal Contact 
Total 

8.5E-07 
1.8E-08 
8.7E-07 -- -- -- . 

0.2 
0.002 
0.2 --

Adult Resident Surface/Subsurface Soil 

Groundwater 

Ingestion 
Dermal Contact 
Total 
ingestion 
Dermal Contact 
inhalation'^' 
Total 
Total All Media 

3.2E-07 
7.3E-09 
3.3E-07 

NC 
NC 
NC 
NC 

3.3E-07 

--

--
--

--
--
--

--

--
--

0.03 
0.0002 
0.03 
0.1 

0.005 
0 

0.1 
0.1 

--

--
--

From Basewide Groundwater Operable Unit Remedial Investigation Update/Feasibility Study (TtNUS, 2004). 

1 - Assumes the pavement is removed. 
2 - Inhalation risk is assumed to be equal to risk from ingestion for volatiles. 
NC - Not calculated. There were no carcinogenic COPCs identified for groundwater. 



TABLE 2-15 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 20 GROUNDWATER 
REASONABLE MAXIMUM EXPOSURES 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Receptor 

Construction Worker 

Medium 

Groundwater 

Exposure 
Route 

Dermal Contact 
Inhalation 
Total 

Cancer 
Risk 

1.3E-0g 
1.1E-08 
1.2E-08 

Chemicals with 
Cancer Risks 

>io-* 
--
--
--

Chemicals with 
Cancer Risks 

>10 'andS10" 
--
--
--

Chemicals with 
Cancer Risks 

> 10'and ^ 1 0 ' 
--

Hazard 
index 

0.0002 
— 

0.0002 

Chemicals 
with 
H l>1 

Adult Resident Groundwater Ingestion 
Dermal Contact 
Inhalation'" 
Total 

6.4E-05 
2.1E-07 
7.7E-07 
6.5E-05 

--
--
--
--

Arsenic 
--
--

Arsenic 

Benzo(a)pyrene 
--
--

Benzo(a)pyrene 

0.3 
0.0007 

-
0.3 

--
--

Risks were calculated using organic sampling results from the BGOURI (TtNUS, 2002a) and inorganic sampiing results from the BGOURI Update/FS (TtNUS, 2004). 

1 - Inhalation risk' is assumed to be equal to risk from ingestion for volatiles. 
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TABLE 2-16 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 20 GROUNDWATER 
CENTRAL TENDENCY EXPOSURES 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Risl<s were calculated using organic sampling results for the BGOURI (TtNUS, 2002a) and inorganic results for the BGOURI Update/FS (TtNUS, 2004). 

1 - Inhalation risk is assumed to be equal to risk from ingestion for volatiles. 

( 

Receptor 

Construction Worker 

Medium 

Groundwater 

Exposure 
Route 

Dermal Contact 
Inhalation 
Total 

Cancer 
Risk 

3.3E-10 
2.7E-09 
3.0E-09 

Chemicals with 
Cancer Risks 

>10"" 

Chemicals with 
Cancer Risks 

> 10 ' and s 10-" 

Chemicals with 
Cancer Risks 

>10 - ' andS l0 ' 

Hazard 
Index 

0.00004 
— 

0.00004 

Chemicals 
with 
H l>1 

Adult Resident Groundwater ingestion 
Dermal Contact 
Inhalation'" 
Total 

8.6E-06 
3.1E-08 
1.1E-07 
8.8E-06 

--

--
-- --

Arsenic 

Arsenic 

0.1 
0.0003 

— 
0.1 --



TABLE 2-17 
SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 23 

REASONABLE MAXIMUM EXPOSURES 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Receptor Medium Exposure 
Route 

Cancer 
Risk 

Chemicals with 
Cancer Risks 

>10-4 

Chemicals with 
Cancer Risks 

> 10'and ^10"" 

Chemicals with 
Cancer Risks 

> 10-* and 5 10' 

Hazard 
Index 

Chemicals 
Contributing to 

H i>1 

Construction Worker [Groundwater Dermal Contact | 1.3E-09 - - - - - - 0.0002 

Adult Resident Groundwater ingestion 
Dermal Contact 
Inhalation'" 
Total 

1.8E-06 
8.5E-07 
1.8E-06 
4.5E-06 

--
-- --

Tetrachloroethene 

Tetrachloroethene 
Tetrachloroethene 

0.01 
0.005 
0.008 
0.02 

--
--

1 - inhalation risk is assumed to be equal to risk fom ingestion for volatiles. 

( ( ( 
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TABLE 2-18 

SELECTION OF ECOLOGICAL COPCs IN GROUNDWATER AT SITE 3 - NSA 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 2 

Chemicals Detected In 
Groundwater 

Detection 
Frequency"' 

Minimum 
Concentration'" 

Maximum 
Concentration '^' 

Location of Maximum 
Concentration 

Background 
Concentration'^' 

Surface 
Water 

Screening 
Value 

Ecological 
Effects 

Quotient'*' 
Retain as 
a COPC? 

Rationale for 
COPC Selection or 

Elimination'" 
Volatile Organics (pg/L) 
1,1,2-TRICHLOROETHANE 

CiS-1,2-DICHL0R0ETHENE 

TOLUENE 
TOTAL 1,2-DICHLOROETHENE 

TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

1/5 

4/5 

2/5 
2/2 

1/5 
3/5 
3/5 

2 J 

0,7 J 

0.2 J 
0.7 J 

0,2 J 
0.5 J 
0.3 J 

2 J 

3 

0.3 J 
3 

0.2 J 
2 
2 J 

S3GW3TW2701 
S3GW2DMW29S04 
S3GW3TVi'2801-D 
S3GW^3TW2701 
S3GW3TW2801 

S3GW2DMW29S04 
S3GW3TW2801 

S3GW3TW2801-D 
S3GW3TW2801-D 
S3GW3TW2701 

-

-

-
-

1200 

590 

9.8 
590 

590 
47 
NA 

0.002 

0.01 

0.03 
0.01 

0.0003 
0.04 
-

NO 

NO 

NO 
NO 

NO 
. NO 

BSL 

BSL 

BSL 
BSL 

BSL 
BSL 
NTX 

Semivolatile Organics (ug/L) 

ACENAPHTHENE 
BENZO(A)PYKrNL 
BENZO(G.H.I)PERYLENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANrHRACENE 
FLUORENE 
INDt;NO(1,l^,:iCD)PYKEN£ 

2/5 
1/5 
1/5 
1/5 
1/5 
2/5 
1/5 

0.11 J 
0.13 J 
0.28 
0.08 J 
0.3 

0.24 J 
0.35 

0.13 J 
0.13 J 
0.28 
0.08 J 

0.3 
0.36 J 
0.35 

S3GW3TW2801 
S3GW3TW2801-D 
S3GW3TW2801 
S3GW3TW2801 
S3GW3TW2801 
S3GW3TW2801 
S3GW3TW2801 
S3GW3TW2801 

-
-
-
-
_ 
-

23 
0.014 

NA 
NA 
NA 
3.9 
NA 

0.01 

-
-

0.1 
~ 

NO 

" ^ N O ^ 

BSL 
ASL 
NTX 
NTX 
NTX 
BSL 
NTX 

Pesticldes/PCBs(pg/L) 
ALPHA-BHC 
BETA-BHC 

1/3 
1/2 

0.025 
0.015 J 

0.028 
0.017 

S3GW3TW2801 
S3GW3TW2801-D 

_ 
~ 

2.2 
2.2 

, 0.01 
0.01 

NO 
NO 

BSL 
BSL 

Total Metals(ua/L) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COPPEK 
IRON 
LEAD 
MAGNESIUM 
MANOANt.JiL 
POTASSIUM 
SODIUM 

VANADIUM 

2/3 
2/5 
3/3 
3/3 
2/3 
2/3 
2/3 
2/3 
3/3 
3/3 
3/3 
3/3 

2/3 

732 J 
2 J 

30 
13300 

5.B 
4.3 

18000 
2.2 

4410 
56.7 

3650 
52400 

12.1 

6780 J 
25.4 
74.8 

19100 
8.4 

14.2 
20000 

8.4 
5770 
764 

4540 
68800 

12.1 

S3GW3TW2701 
S3GW2DMW29S04 

S3GW3TW3001 
S3GW3TW3001 
S3GW3TW2701 
S3GW3TW2801 
S3GW3TW2801 
S3GW3TW2701 
S3GW3TW3001 
S3GW3TW2701 

S3GW3TW2801-D 
S3GW3TW3001 
S3GW3TW2701 
S3GW3TW2801 

3560 
1.92 
227 

188,000 
49.9 
107 

28,200 
6.63 

191,000 
11,700 
70,800 

1,900,000 

10.2 

87 
150 
4 

NA 
11 
4.8 

1000 
1.2 
NA 
120 
NA 
NA 

NA 

NO 
0.76 NO 

NO 

^^^u^^^l 

ASL 
BSL 
ASL 
EN 
BSL 
ASL 
ASL 
ASL 
EN 

ASL 
EN 
EN 

NTX 



TABLE 2-18 

SELECTION OF ECOLOGICAL COPCs IN GROUNDWATER AT SITE 3 - NSA 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 2 OF 2 

Chemicals Detected In 
Groundwater 

Detection 

Frequency"' 

Minimum 

Concentration'' ' 

Maximum 

Concentration'' ' 
Location of Maximum 

Concentration 
Background 

Concentration'" 

Surface 
Water 

Screening 
Value 

Ecological 
Effects 

Quotient'*' 
Retain as 
a COPC? 

Rationale for 
COPC Selection or 

Elimination'" 
Filtered Metals(ug/L) 
ARSENIC-FILTERED 
BARIUM-FILTERED 
CALCIUM-FILTERED 
IRON-EILIERED 
MAGNESIUM-FILTERED 
MANGANESE-FILTERED 
POTASSIUM-FILTERED 
SODIUM-FILTERED 

2/5 
3/3 
3/3 
2/3 
3/3 
3/3 
3/3 
3/3 

2 J 
23.1 

13800 
12000 
3730 
58.6 
3650 

55600 

3.5 
75.6 

19100 
15200 
5810 
496 

4870 
69400 

S3GW2DMW29S04-F 
S3GW3TW3001-F 
S3GW3TW3001-F 

S3GW3TW2801-F-D 
S3GW3TW3001-F 
S3GW3TW2701-F 

S3GW3TW2801-F-D 
S3GW3TW3001-F 

2.55 
124 

152,000 
25,300 
150,000 
9,400 

60,000 
1,580,000 

150 
4 

NA 
1000 
NA 
120 
NA 
NA 

0.02 1 NO 

^ ^ ^ ^ ^ ^ ^ N O ^ 

^ ^ ^ ^ ^ ^ ^ N I O ^ 

NO 
NO 

BSL 
ASL 
EN 

ASL 
EN 

ASL 
EN 
EN 

Taken from Basewide Groundwater Operable Unit Remedial Investlgaiton Update/Feasibility Sludy.(TtNUS, 2004). 

1 Sample and duplicate were counted as one sample when calculating the frequency of detection. 
2 Sample and duplicate were counted as separate samples In determining the minimum and maximum concentrations. 
3 Source of the background concentrations Is Atlantic, April 1995. Background concentrations of Inorganics in Soil - NSB-NLON. 
4 Tlie ecological effects quotient was calculated by dividing the maximum concentration by the screening value. 
5 Rationale codes for contaminant selection or deletion: 

For Selection as a COPC: 
ASL = Above COPC screening level. 
NTX = No toxicity information available. 

For Elimination as a COPC: 
BSL = Below COPC screening level. 
EN = Essential Nutrient 

The background concentrations are presented for informational purposes only and were not used in the selection of COPCs. 
Shaded name Indicates that the constituent was selected as a COPC. Shaded values Indicate that the site concentratlon(s) exceeds this particular criterion. 
" - " Unavailable; background concentrations are not available for organic chemicals and an EEQ could not be calculated due to the lack of screening values. 
J = Estimated concentration. 

( ( ( 



TABLE 2-19 

SITE 3 REIVIEDIAL GOALS 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Chemical of Concern 

Groundwater Criteria 

Federal 
MCL'̂ > 

Connecticut RSRs 
for Groundwater*^' 

Remedial Goal 

Volatile Organic Compounds (pg/L) 
Trichloroettiene 
Vinyl Chloride 

5 
2 

5 

2^/1.6^ 

5 
1.6 

1 Maximum Contaminant Level (MCL) for drinking water (EPA, 2004). 
2 Connecticut Remediation Standard Regulations 

A - Groundwater Protection Criteria for groundwater classified as GA (CTDEP, 1996). 
B - Groundwater Volatilization Criteria (CTDEP, 2007). 



TABLE 2-20 

SITE 7 REMEDIAL GOALS 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 

Chemical of Concern 

Groundwater Criteria 

Federal 
MCL<̂ > 

Connecticut RSRs 

for Groundwater'^' 
Remedial Goal 

Volatile Organic Compounds (ug/L) 
1,4-Dichlorobenzene 
Benzene 
Chlorobenzene 
Trichloroethene 
Vinyl Chloride 

75 
5 

100 
5 
2 

75 
1 

100 
5 

2^/1.6^ 

75 
1 

100 
5 

1.6 
Semivolatile Organic Compounds (pg/L) 
Hexachlorobenzene 1 1 1 

1 Maximum Contaminant Level (MCL) for drinking water (EPA, 2004). 
2 Connecticut Remediation Standard Regulations; 

A - Groundwater Protection Criteria for groundwater classified as GA (CTDEP, 1996). 
B - Groundwater Volatilization Criteria (CTDEP, 2007). 
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TABLE 2-21 

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVES GW1-1, GW2-1, AND GW3-1 - NO ACTION 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 2 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 

Federal 

Cancer Slope Factors 

References Doses 

Guidelines for Carcinogen 
Risk Assessment 

Not Applicable 

Not Applicable 

EPA/630/P-
03/001F 
(March 2005) 

To Be 
Considered 
(TBC) 

TBC 

TBC 

These are guidance values used in risk 
assessment to evaluate the potential 
carcinogenic hazard caused by 
exposure to contaminants. 

These are guidance values used in risk 
assessment to evaluate the potential 
non-carcinogenic hazard caused by 
exposure to contaminants. 

Guidance for assessing cancer risk 
from exposures to pollutants and other 
agents in the environment. As part of 
the characterization process, explicit 
evaluations are made of the hazard 
and risk potential for susceptible 
lifestages, including children. 

The No Action Alternatives would result in 
unacceptable risks from exposure to 
contaminated groundwater. Because no 
restrictions on groundwater use would be 
implemented under the No Action 
Alternatives, future groundwater use could 
result in unacceptable risks to receptors. 

The No Action Alternatives would result in 
unacceptable risks from exposure to 
contaminated groundwater. Because no 
restrictions on groundwater use would be 
implemented under the No Action 
Alternatives, future groundwater use could 
result In unacceptable risks to receptors. 

The No Action Alternatives would result in 
unacceptable risks from exposure to 
contaminated groundwater. Because no 
restrictions on groundwater use would be 
implemented under the No Action 
Alternatives, future groundwater use could 
result in unacceptable risks to receptors. 



TABLE 2-21 

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVES GWI-1, GW2-1, AND GW3-1 - NO ACTION 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 2 OF 2 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
Federal (continued) 

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens 

EPA/630/R-
03/003F 
(March 2005) 

TBC Guidance for assessing cancer risks to 
children. Addresses a number of 
Issues pertaining to cancer risks 
associated with early-life exposures 
and also provides specific guidance on 
potency adjustments for carcinogens 
acting through the mutagenic mode of 
action. 

The No Action Alternatives would result In 
unacceptable risks from exposure to 
contaminated groundwater. Because no 
restrictions on groundwater use would be 
implemented under the No Action 
Alternatives, future groundwater use could 
result in unacceptable risks to receptors. 

State of Connecticut 

Remediation Standard 
Regulations 

CGS22a-133k; 
RCSA 22a-133k 
-1 through 3 

Applicable This regulation provides specific 
numerical cleanup criteria for 
contaminants in groundwater. 
Requirements are based on 
groundwater in the area being 
classified by the state as GB. 

The No Action Alternatives would not meet 
this standard because no action would be 
taken to determine if regulatory standards 
continued to be exceeded. 

( i ( 
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TABLE 2-22 

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVES GW1-2 AND GW2-2 • SELECTED REMEDY 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 2 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 

Federal 

Cancer Slope Factors 

Reference Doses 

Guidelines for Carcinogen 
Risk Assessment 

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens 

Not Applicable 

Not Applicable 

EPA/630/P-
03/001F 
(March 2005) 

EPA/630/R-
03/003F 
(March 2005) 

To Be 
Considered 
(TBC) 

TBC 

TBC 

TBC 

These are guidance values used in risk 
assessment to evaluate the potential 
carcinogenic hazard caused by 
exposure to contaminants. 

These are guidance values used In risk 
assessment to evaluate the potential 
non-carcinogenic hazard caused by 
exposure to contaminants. 

Guidance for assessing cancer risk 
from exposures to pollutants and other 
agents in the environment. As part of 
the characterization process, explicit 
evaluations are made of the hazard 
and risk potential for susceptible 
lifestages, including children. 

Guidance for assessing cancer risks to 
children. Addresses a number of 
Issues pertaining to cancer risks 
associated with early-life exposures 
and also provides specific guidance on 
potency adjustments for carcinogens 
acting through the mutagenic mode of 
action. 

Alternatives would prevent exposure to 
contaminated groundwater and monitor 
the migration and degradation of 
contaminants until concentrations have 
achieved acceptable levels that meet 
human health concerns. 

Alternatives would prevent exposure to 
contaminated groundwater and monitor 
the migration and degradation of 
contaminants until concentrations have 
achieved acceptable levels that meet 
human health concerns. 

Alternatives will meet this standard 
because potential carcinogenic risks 
caused by exposure to contaminants will 
be addressed. 

Alternatives will meet this standard 
because potential carcinogenic risks 
caused by exposure to contaminants will 
be addressed. 



TABLE 2-22 

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVES GW1-2 AND GW2-2 • SELECTED REMEDY 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 2 OF 2 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
State of Connecticut 

Remediation Standard 
Regulations 

CGS22a-133k; 
RCSA 22a-133k 
- 1 through 3 

Applicable This regulation provides specific 
numerical cleanup criteria for 
contaminants in groundwater. 
Requirements are based on 
groundwater In the area being 
classified by the state as GB. 

Alternatives will meet these standards by 
restricting access to contaminated GB 
groundwater through institutional controls 
(NSB-NLON Site Use Restrictions 
document for as long as the Navy owns 
the property) or environmental land use 
restrictions (If the Navy transfers 
ownership of the property). 

Groundwater monitoring would be 
conducted to track the location, migration, 
and degradation of contaminants until 
concentrations have achieved acceptable 
levels. 

( ( ( 
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TABLE 2-23 

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVES GW1-2 AND GW2-2 - SELECTED REMEDY 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 3 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
Federal 

Clean Water Act, Section 
403, Pretreatment 
Regulations 

Section 403 Potentially 
Applicable 

General pretreatment requirements for 
discharge to a publicly owned 
treatment works (POTW). 

Groundwater extracted during 
groundwater monitoring activities under 
this alternative would require testing and 
disposal. Discharge to a POTW would be 
considered for disposal of the 
groundwater, and these requirements 
would be met If determined to be 
applicable. 

State of Connecticut 

Hazardous Waste 
Management: Generator 
and Handler 
Requirements 

Hazardous Waste 
Management: Treatment, 
Storage, or Disposal 
Facility Standards 

RCSA § 22a-
449(c) 100-101 

RCSA § 22a-
449(c) 104 

Applicable 

Applicable 

Connecticut is delegated to administer 
the federal Resource Conservation and 
Recovery Act 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. 

These sections establish standards for 
treatment, storage, and disposal 
facilities. The standards of 40 CFR 
264 are Incorporated by reference. 

Waste generated during the installation of 
monitoring wells and monitoring activities 
under these alternatives will be properly 
characterized for disposal. Any waste 
determined to be hazardous through 
characterization will be managed in 
accordance with these regulations. 

Any hazardous waste generated during 
the Installation of monitoring wells and 
monitoring activities and temporarily 
stored on site will be managed in 
accordance with these regulations. 



TABLE 2-23 

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVES GW1-2 AND GW2-2 - SELECTED REMEDY 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 2 OF 3 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
State of Connecticut (continued) 

Standards of Water 
QuaiityA/Vater Quality 
Standards (WQSs) IV 

Connecticut Regulations 
for the Well Drilling 
Industry 

Connecticut Water 
Pollution Control Act -
Permitting Regulations 

CGS 22a-426 
and promulgated 
standards 

RSCA25-128-
33 through 64 

RSCA 22a-430 
1-8 

Applicable 

Applicable 

Relevant and 
Appropriate 

Standards have been promulgated in 
accordance with GCS22a-426 of the 
Connecticut General Statutes to 
preserve and enhance the quality of 
state groundwater and surface water. 
Groundwater at the sites is classified 
asGB. 

These rules apply mainly to any new 
water supply or withdrawal wells. The 
rules specify that non-water supply 
wells must be constructed so that they 
are not a source or cause of 
groundwater contamination. 
Procedures for abandonment of wells 
apply to both water wells and other 
types of wells. 

Establishes permitting requirements for 
discharges to surface water, 
groundwater, and POTWs. 

These standards for groundwater will be 
met through monitoring of natural 
degradation processes. Institutional 
controls will prevent the aquifer from being 
used as a water supply until these 
standards are attained. 

Non-water supply wells will not be 
constructed on the site unless it can be 
shown that they will not be a source of or 
cause groundwater contamination. 

If any remedial activities result in any 
direct discharges to surface water or 
groundwater, they must comply with the 
substantive requirements of these 
regulations. Specific criteria may be 
established for discharges so that numeric 
criteria established in the WQSs are not 
violated. 

( ( 
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TABLE 2-23 

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVES GW1-2 AND GW2-2 - SELECTED REMEDY 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 3 OF 3 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 

State of Connecticut (continued) 

Connecticut 
Environmental Land Use 
Restriction Regulations 

Connecticut Soil Vapor 
Remediation Standards 
Regulations 

RCSA 22A-
133q-1 

RCSA 22a-133k-
3(c) 

Applicable 

Applicable 

Requirements to prevent disturbance 
of contaminated soil and to ensure that 
contaminated groundwater is not used 
for human consumption. 

These standards establish volatilization 
criteria to address volatile organic 
substances in groundwater and soil 
vapor. 

Implementation of environmental land use 
restrictions including deed restrictions. 

For areas where data show the potential 
for an unacceptable Indoor Inhalation risk, 
remedial actions (e.g., sub-slab 
depressurizatlon systems) will be applied, 
as needed, to comply with the substantive 
provisions of these regulations. 



TABLE 2-24 

ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVES GW1-2 AND GW2-2 - SELECTED REMEDY 

OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 2 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 

FEDERAL 

Coastal Zone Management Act 

Floodplain Ivianagement 

Protection of Wetlands 

Clean Water Act 

Guidelines for Specification of 
Disposal Sites for Dredged or Fill 
Material 

16 use Parts 1451 
et. seq. 

40 C.F.R. 
§6.302(b); 
Appendix A 

40 C.F.R. 
§6.302(a); 
Appendix A 

33 use §1344; 
Section 404(b)(1) 

40 C.F.R. Parts 
230 and 231 and 
33 C.F.R. Parts 
320 through 323 

Applicable 

Applicable 

Applicable 

Applicable 

Requires that any actions must be conducted in 
a manner consistent with state-approved 
management programs. 

This regulation codifies standards established 
under Executive Order 11988 and requires 
action to avoid long- and short-term impacts 
associated with occupancy and modifications 
related to floodplain development, wherever 
there is a practicable alternative. Promotes the 
preservation and restoration of floodplains so 
that their natural and beneficial value can be 
realized. 

This regulation codifies standards established 
under Executive Order 11990. Under this 
requirement, no activity that adversely affects a 
wetland shall be permitted if a practicable 
alternative with lesser effects is available. If 
activity takes place, impacts must be minimized 
to the maximum extent. 

Under this requirement, no activity that 
adversely affects a wetland shall be permitted if 
a practicable alternative with lesser effects is 
available. If activity taices place, impacts must 
be minimized to the maximum extent. This act 
controls discharges of dredged or fill material to 
protect aquatic ecosystems. 

The actions associated with these alternatives 
would comply with the substantive requirements 
of this act. 

If there is no practicable alternative to 
groundwater monitoring activities within the 
100-year floodplain, ail practicable means will 
be taken to limit harm to and preserve beneficial 
values of floodplains. 

if there is no practicable alternative to 
groundwater monitoring activities that may 
impact wetlands, measures will be taicen to limit 
impacts. 

These alternatives may include installation, 
maintenance and/or operation of monitoring 
wells in or near a wetland. Any remedial 
activities that will alter wetlands will be 
conducted in accordance with these standards. 

( < 
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TABLE 2-28 

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVE GW3-2 - SELECTED REMEDY 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 2 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 

Federal 
Cancer Slope Factors 

Reference Doses 
1 

Guidelines for Carcinogen 
Risk Assessment 

Supplemental Guidance 
for Assessing 
Susceptibility from Early-
Life Exposure to 
Carcinogens 

Not Applicable 

Not Applicable 

EPA/630/P-
03/001F 
(March 2005) 

EPA/630/R-
03/003F 
(March 2005) 

To Be 
Considered 
(TBC) 

TBC 

TBC 

TBC 

These are guidance values used in risk 
assessment to evaluate the potential 
carcinogenic hazard caused by 
exposure to contaminants. 

These are guidance values used in risk 
assessment to evaluate the potential 
non-carcinogenic hazard caused by 
exposure to contaminants. 

Guidance for assessing cancer risk 
from exposures to pollutants and other 
agents in the environment. As part of 
the characterization process, explicit 
evaluations are made of the hazard 
and risk potential for susceptible 
lifestages, including children. 

Guidance for assessing cancer risks to 
children. Addresses a number of 
issues pertaining to cancer risks 
associated with early-life exposures 
and also provides specific guidance on 
potency adjustments for carcinogens 
acting through the mutagenic mode of 
action. 

Alternatives would prevent exposure to 
contaminated groundwater until 
concentrations have achieved acceptable 
levels that meet human health concerns. 

Alternatives would prevent exposure to 
contaminated groundwater until 
concentrations have achieved acceptable 
levels that meet human health concerns. 

Alternative will meet this standard 
because potential carcinogenic risks 
caused by exposure to contaminants will 
be addressed. 

Alternative will meet this standard 
because potential carcinogenic risks 
caused by exposure to contaminants will 
be addressed. 



TABLE 2-28 

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVE GW3-2 - SELECTED REMEDY 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 2 OF 2 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
State of Connecticut 

Remediation Standard 
Regulations 

CGS22a-133k; 
RCSA 22a-133k 
-1 through 3 

Applicable This regulation provides specific 
numerical cleanup criteria for 
contaminants in groundwater. 
Requirements are based on 
groundwater in the area being 
classified by the state as GB. 

Alternatives will meet these standards by 
restricting access to contaminated GB 
groundwater through institutional controls 
(NSB-NLON Site Use Restrictions 
document for as long as the Navy owns 
the property) or environmental land use 
restrictions if the Navy transfers ownership 
of the property). 

( i ( 
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TABLE 2-29 

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVE GW3-2 - SELECTED REMEDY 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 1 OF 2 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 
State of Connecticut 

Standards of Water 
Quality/Water Quality 
Standards (WQSs) IV 

Connecticut Regulations 
for the Well Drilling 
industry 

Connecticut Water 
Pollution Control Act -
Permitting Regulations 

CGS 22a-426 
and promulgated 
standards 

RSCA 25-128-
33 through 64 

RSCA 22a-430 
1-8 

Applicable 

Applicable 

Relevant and 
Appropriate 

Standards have been promulgated in 
accordance with GCS22a-426 of the 
Connecticut General Statutes to 
preserve and enhance the quality of 
state groundwater and surface water. 
Groundwater at the sites is classified 
asGB. 

These rules apply mainly to any new 
water supply or withdrawal wells. The 
rules specify that non-water supply 
wells must be constructed so that they 
are not a source or cause of 
groundwater contamination. 
Procedures for abandonment of wells 
apply to both water wells and other 
types of wells. 

Establishes permitting requirements for 
discharges to surface water, 
groundwater, and POTWs. 

These standards for groundwater will be 
met through monitoring of natural 
degradation processes. Institutional 
controls will preyent the aquifer from being 
used as a water supply until these 
standards are attained. 

Non-water supply wells will not be 
constructed on the site unless it can be 
shown that they will not be a source or 
cause of groundwater contamination. 

If any remedial activities result in any 
direct discharges to surface water or 
groundwater, they must comply with the 
substantive requirements of these 
regulations. Specific criteria may be 
established for discharges so that numeric 
criteria established in the WQSs are not 
violated. 



TABLE 2-29 

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER 
ALTERNATIVE GW3-2 - SELECTED REMEDY 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 
PAGE 2 OF 2 

Requirement Citation Status Synopsis of Requirement Evaluation/Action to be Taken 

State of Connecticut (continued) 

Connecticut 
Environmental Land Use 
Restriction Regulations 

Connecticut Soil Vapor 
Remediation Standards 
Regulations 

RCSA 22A-
133q-1 

RCSA 22a-133k-
3(c) 

Applicable 

Applicable 

Requirements to prevent disturbance 
of contaminated soil and to ensure that 
contaminated groundwater is not used 
for human consumption. 

These standards establish volatilization 
criteria to address volatile organic 
substances in groundwater and soil 
vapor. 

Implementation of environmental land use 
restrictions including deed restrictions. 

For areas where data show the potential 
for an unacceptable indoor inhalation risk, 
remedial actions (e.g., sub-slab 
depressurizatlon systems) will be applied, 
as heeded, to comply with the substantive 
provisions of these regulations. 

( ( ( 
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UNIT REMEDIAL INVESTIGATION UPDATE/FEASIBILTY 
STUDY (TtNUS. 2004). 
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ECOLOGICAL CONCEPTUAL SITE MODEL FOR SITE 3 - NEW SOURCE AREA 
OPERABLE UNIT 9 RECORD OF DECISION 
NAVAL SUBMARINE BASE NBN LONDON 

GROTON, CONNECTICUT 
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1 New Source Area located adjacent to Stream 5 in Site 3 - Area A Downstream Watercourses. 
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3.0 RESPONSIVENESS SUMMARY 

The Responsiveness Summary is a concise and complete summary of significant comments received 

from the public and includes responses to these comments. In addition, this summary provides decision 

makers with information about the views of the community. It also documents how the Navy, EPA, and 

CTDEP considered public comments during the decision-making process and provides answers to 

significant comments. In accordance with the guidance in Community Relations in Superfund: A 

Handbook (EPA, 1992), the Responsiveness Summary was prepared after the public comment period, 

which ended on July 14, 2008. 

3.1 OVERVIEW 

This ROD is for 0U9, Basewide Groundwater, which includes the groundwater at Sites 2A, 2B, 3, 7, 9, 

14, 15, 18, 20, and 23. The Proposed Plan, as presented to the public, identified Institutional Controls 

with Monitoring (Combination of Alternatives GW1-2 and GW2-2) as the Selected Remedy for Sites 3 and 

7 groundwater, and Institutional Controls (Alternative GW3-2) as the Selected Remedy for Sites 9 and 23. 

The Selected Remedies are protective of human health and the environment, attain all ARARs, are 

considered by the Navy, EPA, and CTDEP as the alternatives that provided the best balance of the 

evaluation criteria. The Proposed Plan also identified NFA as the Selected Remedy for Sites 2, 14, 15, 

18, and 20 groundwater. This remedy is appropriate because there are no unacceptable risks associated 

with exposure to groundwater at these sites. At Site 2, compliance monitoring of groundwater will 

continue to be conducted as part of the OUI remedy. 

3.2 BACKGROUND ON COMMUNITY INVOLVEMENT 

The public comment period for the Proposed Plan for OUG began on June 14, 2008, and ended on 

July 14, 2008. A public meeting was held on June 26, 2008, at the Best Western Olympic Inn on 

Route 12, Groton, Connecticut, to accept verbal cortiments on the proposed action. Comments on the 

proposed remedies were received during the public comment period, but none require revisions to be 

made to the Selected Remedies, as identified in the Proposed Plan. 

3.3 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND 

NAVY RESPONSES 

Comments received during the June 26, 2008 Public Meeting are summarized below along with the 

Navy's responses. No other comments were received during the Public Comment Period which ended on 

July 14, 2008. None of the comments that were received impact the remedies selected by the Navy for 
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the groundwater in 0U9; therefore, no changes to the remedies are required in response to public 

comments. 

Public Comment No. 1 (Mark Oefinger, Groton): 

(a) Regarding Site 23, the old tank farm, were the sides and the bottom of the tanks left in place and 

filled with stone? 

(b) The perimeter drains are being used because there is high ground water there, would it have 

been better to actually remove the drains? Are the perimeter drains needed because there's still 

contamination in the cement or in the tanks? 

(c) Groundwater is being monitored because there is the potential for pollution, or was all pollution 

previously addressed? 

Responses: 

(a) Yes. The sides and the bottom of the tanks were left in place and filled with stone. 

(b) The ring drains are primarily there because there is a continued need to dewater the site. 

Dewatering is required because it would flood out what used to be Crystal Lake 

approximately 50 to 60 years ago and because it may cause some of the tank carcasses 

to float to the surface. There is no contamination present in the cement of the tanks. All 

material was removed from the tanks prior to closure. 

(c) There is some remnant oil contamination in the soil. The tanks were previously used to 

store Bunker Fuel (No. 6 Fuel Oil) and No. 2 Heating Oil. The one exception to that was 

one of the tanks was converted over to storing waste oils (OT-5). Removal actions were 

previously conducted by the Navy to address a majority of the oil contamination. 

Residual oil contamination is being addressed through natural attenuation (i.e., the 

breakdown/degradation of the oil over time). The monitoring provides the means to 

confirm that the oil is not migrating to the deep drain system which eventually discharges 

to the Storm water system and the Thames River. 

Public Comment No. 2 (Felix Prokopf, Ledge Light Health District): 

(a) The Ledge Light Health District covers five towns including Ledyard, Town of Groton/City of 

Groton, Waterford, New London, and East Lyme and there are a lot of board members within 
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those towns that would appreciate a two- or three-page summary of the Navy's activities. There 

is too much detail in the current documents for them to review. In addition, board members 

change every two or three years (e.g., there's new elections for the health district board) and this 

type of document would be useful for the new members. The document would provide a quick 

overview of what is going on and where they can get additional information such as at the library. 

Points-of-contact should also be included in the document. I could hand out this type of brochure 

if i get calls for information from another town. 

(b) I have been coming to these meetings for many years and feel the Navy is doing a terrific job. 

Previously, the RAB Co-Chairman for the Public had a phone chain that was used to notify all 

RAB members prior to the meetings. Even after notification, very few officials showed up at the 

meetings. So there was a good system in place to communicate with members. I do not think 

the call system is being used anymore. Even though there was little interest in the past, maybe 

the Navy could improve its community outreach program to see if there is any new interest. 

Responses: 

(a) The Navy will prepare and provide you with a brief brochure that gives a general 

snapshot of the entire Installation Restoration Program. The EPA also noted that their 

w6bsite for the base has a two page summary of the progress at all of the sites at Naval 

Submarine Base - New London. The Navy will include the link to the EPA's website in 

the brochure. 

(b) There was more interest in the environmental program in the past. As the various 

programs have matured, public interest has faded. As the Navy gets towards the end of 

the Installation Restoration Program, it is appropriate to reinitiate its community outreach 

program to make sure that people are aware that the end of the program is coming and 

things will be closed out soon. The Navy has taken or will take the following steps to 

improve its community outreach program: (1) The Navy added the Town Managers for 

the Towns of Groton and Ledyard to its distribution list in addition to the Mayors of those 

towns, (2) The EPA's Community Outreach Coordinator will be notified to determine if 

additional efforts are needed to inform the public about the Installation Restoration 

Program, and (3) the brochure discussed above will be prepared and issued. 
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APPENDIX A 

STATE OF CONNECTICUT 

CONCURRENCE LETTER 



Ginji McCarlhy 
Commi.ssioner 

STATE OF CONNECTICUT 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

79 ELM STREET HARTFORD, CT 06106-5127 

PHONE: 860-424-3001 

September 30,2008 

James T. Owens, III, Director, 
U.S. Envirorunental Protection Agency 
Office of Site Remeciiation and Restoration 
1 Congress St. 
Suite 1100 (HIO) 
Boston, MA 02114-2023 

Mark S. Ginda 
Captain, USN 
Commanding Officer 
Naval Submarine Base New London 
Box 00, Building 86 
Crystal Lake Road 
Groton, CT 06349 

Re: State Concurrence with Remedy for Operable Unit 9, Basewide Groundwater at 
Naval Submarine Base New London, Groton, Coimecticut 

Dear Mr. Owens and Captain Ginda: 

The Connecticut Department of Environmental Protection (CTDEP) conditionally 
concurs with the final remedy selected by the EPA and the Navy for addressing 
basewide gi-oundwater at the Naval Submarine Base New London, in Groton, 
Cormecticut. The basewide groundwater is also known collectively as Operable Unit 9. 
This operable unit includes groundwater at 10 separate sites throughout the base. 

The Navy proposes to address groundwater contaminants at the Area A 
Downstream Watercourses and Overbank Disposal Area (Site 3), and the Torpedo 
Shops (Site 7) by the continued use of institutional controls and gi'oundwater 
monitoring. The institutional controls that were previously put in place include 
restrictions against the use of groundwater at all these sites and against residential use 
at Sites 2A, 2B, and 3. A new institutional control will be put in place at Site 3 to control 
potential exposm-e of future residents to soil vapor. 

(Printed on Recycled Paper) 
litl|>-./7dep.state.cHis 

/\/l Equal Opportunity Employer 



State Concurrence- Final Remedy for Basewide Groundwater 
Naval Submarine Base New London, Groton, Connecticut 
Page 2 of3 

The Navy proposes to address groimdwater at Waste Oil Tank 5 (Site 9) and the 
Tank Farm (Site 23) by implementing new institutional controls that would restrict the 
use of ground water. 

Tlie Navy wiU take no further action to address groundwater at the Area A 
Landfill (Site 2A), the Area A Wetland (Site 2B), Overbank Disposal Area Northeast 
(OBDANE, Site 14), the Spent Acid Storage and Disposal Area (Site 15), the Solvent 
Storage Area (Site 18, Building 33), and the Area A Weapons Center (Site 20). No 
groundwater contamination remains at these sites at concentrations in excess of Federal 
or state standards. 

Groimdwater at Sites 2,3,7,14,15,18 and 20 was previously addressed in an 
interim remedy that the Navy implemented in 2004. The 2008 record of decision for 
Operable Unit 9 is the Navy's final selection of a remedy for gi'oundwater at these sites. 

The final remedies for groundwater at the Defense Reutilization and Marketing 
Office and the Goss Cove Landfill were included as part of source control remedies 
already selected for these sites. Groundwater at the Lower Base will be implemented as 
part of the source control remedy that will be selected for that site. 

The remedy is described in detail in the proposed plan dated June 2008, and in 
the Record of Decision (ROD), dated July 2008. 

The institutional controls will be memorialized in the base instruction document 
entitled "NSB-NLON Installation Restoration Site Use Restrictions Instruction 
document (5090.18C)". This document will remain in effect as long as the Navy 
continues to own the base. The ROD states that if the Navy sells or transfers the base, 
and contaminated groundwater remains at any of the sites, environmental land use 
restrictions (ELURs) will be recorded in accordance with state law. 

The State's concurrence is conditioned upon the Navy making best efforts to 
comply with the requirements of the State's Remediation Standard Regulations 
regarding the recording of an environmental land use restriction to prohibit 
construction of a building at Site 3 on a schedule to be determined. The State expects 
that the Navy will propose a schedule to be agreed to by EPA, the Navy and the State. 
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Thank you for your cooperation on this project. DEP looks forward to working 
with the Navy and the US Environmental Protection Agency toward continued 
remediation at the Naval Submarine Base. 

Y/5i|rs truly. 

Gina McCarthy 
Commissioner 

GM:ZV[RL 

Mr. Ron Pinkoski 
Naval Facilities Engineering Command, Mid- Atlantic 
9742 Maryland Avenue 
Bldg N-26, Room 3208 (Code EV3) 
Norfolk, VA 23511-3095 

Ms. Kymberlee Keckler, Remedial Project Manager 
US Environmental Protection Agency- Region 1 
1 Congress St. 
Suite 1100 (HBT) 
Boston, MA 02114-2023 

Naval Submarine Base New London 
Attn: Richard Conant 
Building 439, Room 105, Box 39 
Crystal Lake Road 
Groton, CT 06349 
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APPENDIX B 

SOPA (ADMIN) NEW LONDON INSTRUCTION 5090.18D 



From: 

Subj : 

Ref ; 

E n d : 

DEPARTMENT OF THE NAVY 
NAVAL SUBMARINE BASE NEW LONDON 

GROTON, CONNECTICUT 06349-SOOO 

SOPA(ADMIN)NLONINST 5090.18D 
9 Sep 08 

SOPA (ADMIN) NEW LONDON INSTRUCTION 5090.IBD 

Commanding Officer, Naval Submarine Base New London 

INSTALLATION RESTORATION SITE USE RESTRICTIONS AT NAVAL 
SUBMARINE BASE NEW LONDON, GROTON, CONNECTICUT 

(a 

(b 

(c 

(d 
(e 

(f 

(g 

(h 

(i 

(j 
(k 

(1 

(m 

(n 

(1 

(2 

Comprehensive Envirorunental Response, Compensation 
and Liability Act of 1980 (CERCLA) 
Superfund Amendments and Reauthorization Act of 1986 
(SARA) 
Operational Naval Instruction (OPNAVINST) 5090.IB, 
Current Version 
Resource Conservation and Recovery Act (RCRA) 
Connecticut Department of Environmental Protection 
Remediation Standard Regulations 
Federal Facility Agreement under CERCLA 120, In the 
matter of the US Department of the Navy, Naval 
Submarine Base New London, Groton, Connecticut, 
January, 1995, and as amended. 
Record of Decision, Source Control Operable Unit, 
Area A landfill, Naval Submarine Base New London, 
Groton, Connecticut, September, 1995 
Record of Decision for Site 8 - Goss Cove Landfill, 
Soil and Sediment, Naval Submarine Base New London, 
Groton, Connecticut, February, 1998 
Record of Decision for Base-wide Groundwater Operable 
Unit 9, Naval Submarine Base, New London, Groton, 
Connecticut, September, 2008 
Public Works Department Instruction IIOOO.IA 
Record of Decision for Site 6 - Defense Reutilization 
and Marketing Office - Operable Unit 2, Naval 
Submarine Base - New London, Connecticut, 
December, 2006 
Operations and Maintenance Manual for Installation 
Restoration Program Sites at Naval Submarine Base New 
London, Groton, Connecticut, Volumes I, II, III, IV, 
and IV, January, 2006 
Draft Lower Subase Feasibility Study, Naval Submarine 
Base - New London, Groton, Connecticut, March, 2008 

Area A Landfill Allowable Loading Pressure, Naval 
Submarine Base New London, November, 2006 

Defense Reutilization and Marketing Office (DRMO) 
Installation Restoration Site and Landfill Cap -
Site 6 
Area A Landfill Installation Restoration Site and 
Landfill Cap - Site 2A 
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(3) Installation Restoration Site Map for Naval Submarine 
Base New London 

(4) Excavated Soil Management for Installation 
Restoration sites at Naval Submarine Base New London 

(5) Management of Dewatering Wastewaters for Installation 
Restoration Sites at Naval Submarine Base New London 

(6) Goss Cove Landfill Installation Restoration Site and 
Landfill Cap - Site 8 

(7) Monitoring Well Inventory Map 

1. Purpose. This instruction defines the Naval Submarine Base 
New London (SUBASENLON) policy regarding ground surface 
disturbance of soils/sediments or any subsurface disturbance of 
soils/sediments and/or groundwater exposure or extraction in 
Installation Restoration (IR) sites and the disturbance of any 
remedial infrastructure, including monitoring wells and landfill 
waste caps. Disturbance is defined as any form of damage to 
remedial infrastructure, excavation, soil penetration, soil 
compaction, filling, or change of topography. The definition of 
disturbance also includes any proposed action to dewater 
excavations or extract/expose groundwater for discharge, 
consumption, or use in any way. This instruction is intended to 
enact institutional controls that are specified in references (a) 
through (n). 

2. Cancellation. SOPA(ADMIN)NLONINST 5090.18C. 

3. Applicability. This instruction is applicable to all Navy 
departments, tenant commands, contractors, invitees, and 
personnel at SUBASENLON. 

4. Discussion. In accordance with references (a) through (n), 
the SUBASENLON IR Program manages the identification, 
characterization, and cleanup of contaminated soils, sediments 
and groundwater at specific SUBASENLON IR locations. The 
existing IR sites at SUBASENLON are in various stages of the IR 
investigation and cleanup process. Specialized landfill caps 
have been installed over the former landfill at the Defense 
Reutilization and Marketing Office (DRMO) site, see reference 
(k); the former landfill at the Area A site, see reference (g); 
the former Goss Cove landfill, see reference (h); and a small 
area of Area A Downstream, see enclosure (3) in order to isolate 
contaminated soils and sediments from the surrounding 
environment. These caps can be damaged by the operation or 
storage of heavy equipment on the cap surface or by unauthorized 
excavation or penetration through the cap surface. Enclosures 
(1), (2), (3), and (6) outline the extent of the former landfill 
sites, the current landfill caps, and the contamination at Area A 
Downstream. Enclosure (3) depicts the boundaries of all other 
identified IR sites at SUBASENLON and areas where groundwater use 
controls and restrictions are in effect. Groundwater and surface 
water shall not be extracted and used for any purpose at 
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SUBASENLON. Note that potential localized risk exists in Site 3 
which could result from exposure to chemicals that could 
volatilize from groundwater and migrate through building 
foundations into indoor air. All proposed building projects in 
Site 3 must be coordinated through the SUBASENLON IR program 
manager to ensure that the building design process considers the 
potential issue of vapor intrusion and appropriate remedial 
strategies. All areas indicated in Enclosures (1), (2), (3) and 
(6) may contain contaminated soil, sediment or groundwater, which 
can potentially threaten hioman health or the environment if 
disturbed by unauthorized excavation or dewatering. Work can be 
safely conducted within the boundaries of identified IR sites, 
but proper planning, coordination, preparation, and safety 
measures must be implemented in accordance with federal and state 
laws. IR site work requires strict adherence to a site-specific 
health and safety plan, proper training of site workers, correct 
use of personal protective equipment by site workers, and proper 
management of any generated waste. Enclosures (4) and (5) 
provide guidance for excavation and dewatering in IR sites at 
SUBASENLON. Reference (1) provides requirements and guidance for 
the protection and maintenance of all IR sites identified in 
enclosure (3) and their associated structures, e.g., landfill cap 
asphalt wearing surfaces, landfill cap toe-slope protection, 
diversion channels, gas management vents, stormwater conveyances, 
material handling and storage pads, monitoring wells, and site 
perimeter fencing. Note that monitoring wells are not 
exclusively situated within the boundaries of the IR sites 
depicted in enclosure (3). Enclosure (7) provides the map of all 
known active, inactive and abandoned monitoring wells at 
SUBASENLON. All such structures shall not be modified, 
disturbed, or in any way affected without coordination with the 
SUBASENLON Public Works Environmental Division. The periodic and 
routine maintenance of all IR sites, and their associated 
structures, will be accomplished in strict adherence to reference 
(1) by authorized Navy contractors. The operation of equipment 
and storage of materials within any IR site identified in 
enclosure (3) shall also be in compliance with references (1) and 
(n) . 

5. Action. Prior to the operation or storage of any heavy 
equipment at the sites depicted in enclosures (1) and (6), all 
SUBASENLON departments, tenant commands. Navy contractors, and 
personnel shall contact SUBASENLON Public Works Planning and 
Environmental Divisions, which will determine general landfill 
cap loading restrictions for all equipment/materials to be 
operated or stationed on these landfill caps. The Area A 
Landfill Installation Restoration Site and Landfill Cap - Site 2A 
depicted in enclosure (2) is a restricted area controlled by 
SUBASE Chief Master-at-Arms (CMAA). All requests for access to 
Area A and for the storage of any heavy equipment/materials 
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at Area A will be referred to the CMAA office. The CMAA office 
will coordinate all heavy equipment/materials storage requests 
with the SUBASENLON Public Works Plarming and Environmental 
Divisions prior to authorizing any storage of heavy 
equipment/materials at the site. The loading guidance provided 
in enclosure (n) shall be utilized to assess storage of heavy 
equipment/material on the Area A landfill cap site. Precaution 
must be taken to ensure that any equipment operated and/or 
stationed on the three landfill caps will not damage the asphalt 
wearing surface to any appreciable degree. Damage to the asphalt 
wearing surfaces at the landfill caps must be reported 
immediately to the SUBASENLON Public Works Environmental 
Division. Any SUBASENLON department, tenant command or Navy 
contractor planning projects involving subsurface excavation, 
subsurface penetration of the soil, dewatering, or ground surface 
disturbance at the sites depicted in enclosures (1), (2), (3) and 
(6) shall notify the SUBASENLON IR Program Manager at 
694-5649 at the earliest project plarming phase and follow the 
dig permit directions contained in reference (j). The IR Program 
Manager will coordinate project review with the Naval Facilities 
Remedial Project Manager, the SUBASENLON Public Works Plarming 
Division, the Public Safety Department, and the USEPA and the 
CTDEP, as applicable under references (a) through (n). Based on 
the outcome of this coordination, the SUBASENLON IR Program 
Manager will provide guidance for projects proposing ground 
surface disruption, subsurface excavation, penetration, or 
dewatering work in accordance with enclosures (4) and (5). No 
work shall commence in IR sites until an excavation permit, as 
required by reference (j), is completed and signed by the IR 
Program Manager and the Public Works Planning Division. The 
excavation permit will specify requirements for the project, 
detail waste management procedures, and establish standards for 
protecting remedial infrastructure and restoration of the project 
site. 

D. M. ROSSLER 
By direction 

Distribution: (SUBASENLONINST 5216.8N) 
List D 
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APPENDIX 0 

PROPOSED PLAN AND PUBLIC NOTICE 



PROPOSED PLAN 



Naval Submarine Base -
New London, Groton, Connecticut 

PROPOSED PLAN FOR 
BASEWIDE GROUNDWATER OPERABLE UNIT 9 

Introduction 
In accordance with Section 117 ofthe Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 
the law more commonly known as Superfund, this Proposed Plan summarizes the Navy's preferred final options for ad
dressing groundwater at the Area A Landfill (Site 2A), Area A Wetland (Site 2B), Area A Downstream Watercourses (Site 3), 
Torpedo Shops (Site 7), Waste OT-5 (Site 9), Overbank Disposal Area Northeast (Site 14), Spent Acid Storage and Disposal 
Area (Site 15), Solvent Storage Area (Site 18), Area A Weapons Center (Site 20), and Tank Farm (Site 23) at Naval Submarine 
Base - New London (NSB-NLON) (Figure 1). The groundwater at Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 20, and 23 make up the 
basewide groundwater Operable Unit (OU) 9. The groundwater at Sites 2A, 2B, 3, 7, 14, and 20 is hydraulically connected. 
Similarly, groundwater at Sites 9, 15, 18, and 23 is also hydraulically connected. The proposed remedial actions for 
groundwater at Sites 3, 7, 14, 15, 18, and 20 were previously presented in a 2004 Proposed Plan and Interim Record of 
Decision (ROD). The proposed remedial actions for groundwater at those sites were considered interim actions in 2004 
because the remaining portions of 0U9 (Sites 2A, 2B, 9 and 23) were not addressed at that time. In this Proposed Plan, 
remedial actions are proposed for all portions of 0U9 (Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 20, and 23 groundwater) and this will 
be the final Proposed Plan for 0U9. Site 9 is located within Site 23, and groundwater issues for the site will be addressed 
in the proposed remedial action for Site 23. The sites addressed herein are 9 of 23 sites being addressed by the Navy's 
Installation Restoration (IR) Program at NSB-NLON. The IR Program identifies and cleans up sites created by past opera
tions that do not meet current environmental standards. 

After careful study of groundwater at 
Sites 2A, 2B, 3, 7, 9, 14, 15, 18, 20, 
and 23, the Navy and EPA propose 
the following plan: 

Groundwater at Sites 2A and 2B 

• Groundwater at Sites 2A and 2B 
is currently monitored under a 
groundwater monitoring pro
gram selected as part of the rem
edy for O U I . Post-closure 
groundwater monitoring is re
quired by the September 2005 
ROD. Volumes II and III of the 
Operation and l\^aintenance 
Manual for Installation Restora
tion Program Sites at Naval Sub
marine Base New London (Janu
ary 2006) describe the ground
water monitoring plan in detail. 
This Proposed Plan proposes to 
continue the monitoring for Sites 
2A and 2B as required by the OUI 
ROD. Institutional controls will 
remain in place at Sites 2A and 
28 and are described in the Site 
Use Restrictions document. 

Groundwater at Sites 3 and 7 

• Continue to implement inst i tu
tional controls that identify the lo
cation and magnitude of ground
water contamination, restrict ex
traction and use ofthe groundwa
ter, and control vapor intrusion 
(Site 3 only) based on land use. 
(Based on the Interim ROD, the in
stitutional controls for Sites 3 and 
7 were implemented in 2006.) 

• Continue to monitor the ground
water contaminants until they de
crease to levels at which unre
stricted use of groundwater may 
be permitted. (Under the Interim 
ROD, a monitoring program for 
Sites 3 and 7 was initiated in 2006.) 

Groundwater at Sites 9 and 23 

• Implement institutional controls 
that identify the location and mag
nitude of groundwater contami
nation and restrict extraction and 
use of the groundwater. 

Groundwater at Sites 14, 15, 18, and 
20 

' PUBLIC MEETING 
June 26 AND HEARING 

Informational 
Meeting: 6:30 pm 

Formal Public Hearing 

Date: 

7:00 pm 

Thursday, June 26, 
2008 

Location: Best Westem Olympic 
Inn, Route 12, 
Groton, Connecticut 

Learn More About the 
Proposed Plan 
The Navy will describe this Proposed 
Plan and listen to your questions at 
an informational public meeting. Afor-
mal public hearing will immediately 
follow this meeting. 

For further information regarding the 
proposed remedy or upcoming meet
ing, call Mr. Richard Conant with the 
NSB-NLON Public Works Environ
mental Division at (860) 694-5649. 

No Further Action (NFA). Technical terms stiown in bold print are 
defined in the glossary on Pages 29 and 30. 

June 2008 
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What Do You Think? 

The Navy and EPA are accepting public comments on the 
final Proposed Plan for 0U9 from June 14,2008 to July 14, 
2008. You do not have to be a technical expert to com
ment. If you have a comment or concern, the Navy wants 
to hear from you before making a final decision. 

There are two ways to formally register a comment: 

1. Offer oral comments during the June 26,2008 
public hearing, or 

2. Send written comments postmarked no later than July 
14,2008 following the instructions provided at the end 
ofthis Proposed Plan. 

To the extent possible, the Navy will respond to your oral 
comments during the June 26, 2008 public meeting. In 
addition, regulations require the Navy to respond to all 
formal comments in writing. The Navy will review the tran
script ofthe comments received at the meeting, and all 
written comments received during the formal comment 
period, before making a final decision and providing writ
ten responses to the comments in a document called a 
Responsiveness Summary. The Responsiveness Sum
mary will be included in the ROD. 

introduction 

The Navy conducted various field investigations at Sites 
2A, 2B, 3, 7, 9, 14, 15, 18, 20, and 23 from 1990 to the 
present to assess the nature and extent of groundwater 
contamination. The investigations at Sites 2A, 28, 3, 7, 
20, and 23 focused on the groundwater present in the 
overburden and bedrock, and the investigations at Sites 
9, 14, 15, and 18 focused on the groundwater in the 
overburden. Overburden and bedrock groundwater po
tentiometric contours and flow directions at Sites 2A, 
28, 3, 7, 14, and 20 are presented in Figures 2 and 3, 
respectively. Sites 2A and 2B are located hydraulically 
upgradient of Site 3. Site 20 is located hydraulically 
upgradient of Sites 3 and 7. Overburden and bedrock 
groundwater potentiometric contours and flow direc
tions at Sites 9, 15, and 23 are presented on Figures 4 
and 5, respectively. Groundwater flow directions at Site 
18 are shown on Figure 6. Risk assessments were also 
perfomried to evaluate the potential effects ofthe contami
nation found in the groundwater at Sites 2A, 2B, 3, 7, 
14,15,18, 20, and 23 on human health and the environ
ment. 

Unit Remedial Investigation (BGOURI) Report (Janu
ary 2002), BGOURI Update/Feasibility Study (FS) Re
port (July 2004), and Second Five-Year Review Report 
(December 2006), which are all available in the Informa
tion Repositories at the locations identified on page 19. 

The remedial actions for groundwater at Sites 3, 7,14, 
15, 18, and 20 are described in the December 2004 In
terim ROD. The selected remedy for Sites 14, 15, 18, 
and 20 was No Further Action (NFA). Based on the in
terim selected remedy of institutional controls and 
groundwater monitoring for Sites 3 and 7, a ground
water monitoring program for Sites 3 and 7 was initi
ated in 2006. Also, a remedial design for land use con
trols was completed in 2005 and a Site Use Restrictions 
document that defines the Navy's policy regarding dis
turbance of groundwater at IR sites was updated in 2006 
to include Sites 3 and 7 groundwater. 

This Proposed Plan recommends final measures of insti
tutional controls and monitoring forthe groundwater 
at Sites 3 and 7. This recommendation is based on re
cent monitoring results in conjunction with the BGOURI 
Update report's conclusion that there were no significant 
risks to current human or ecological receptors, but there 
are potentially significant risks to hypothetical future hu
man receptors from routine, long-term consumption of 
contaminated groundwater. 

This Proposed Plan recommends implementation of in
stitutional controls for the groundwater at Sites 9 and 
23. This recommendation is based on recent monitor
ing results in conjunction with 2008 risk assessment 
memoranda for Sites 9 and 23 that indicated that there 
were no significant risks to current human or ecological 
receptors, but there are potentially significant risks to 
hypothetical future human receptors from routine, long-
term consumption of contaminated groundwater. 

This Proposed Plan also recommends NFAforthe ground
water at Sites 14, 15, 18, and 20. The conclusion that 
there were no significant risks to human health or the en
vironment from current or future exposure to groundwa
ter was presented in the BGOURI report for Site 18; in the 
BGOURI Update report for Sites 14, 15, and 20; and in 
2008 risk assessment memoranda for Sites 14,15,18, 
and 20. Sites 2A and 28 will continue to be monitored as 
required by the OUI ROD. 

Detailed descriptions ofthe sites are provided in the Phase 
II RI (March 1997), Basewide Groundwater Operable 

June 2008 
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Figure 2. Shallow Overburden Potentiometric Surface Map, Sites 2A, 2B, 3, 7, 14. and 20, August 2000 
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Figure 3. Bedrock Potentiometric Surface Map. Sites 2A, 2B, 3, 7, 14, and 20, Ai4gust 2000 
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Figure 4. Shallow Overburden Potentiometric Surface Map, Sites 2A, 2B, 3, 7, 14, and 20. August 2000 
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Figure 5. Bedrock Potentiometric Surface Map, Sites 9, 15, and 23, August 2000 
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Figure 6. Site 18 Layout Map 
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Site Backgrounds, 
Characteristics, and 
Investigations 

Site 2A 

Site 2A includes the Area A Landfill, as shown in Figure 7. 
Area A Landfill opened around 1957. Incinerated combus
tible wastes were disposed at the Area A Landfill until 
1963, followed by refuse and debris disposal until 1973, 
when landfilling operations ceased. The thickness of the 
landfill materials is estimated to range from 10 to 20 feet. 
After closure, a concrete pad was constructed on a por
tion ofthe landfill. In the early 1980s, transformers and 
electrical switches stored on the pad were reported to be 
leaking. Petroleum compounds were poured from con
tainers at the landflll and fiowed into the Area A Wetland. 
Spent sulfuric acid solution from batteries was poured into 
trenches dug in to Area A Landfill for disposal and subse
quently covered with soil. 

A Phase I Remedial Investigation (Rl)(1992), Focused FS 
(1995) and Phase II RI (1997) were conducted for the Area 
A Landfill. The Phase II RI concluded that shallow ground
water contamination existed at the site, the landfill soil 
may pose a threat to human receptors from concentra
tions of PCBs, and chemicals in soil could adversely im
pact ecological receptors. To address Site 2A soil (OU 1), 
a Remedial Action (RA), which involved the construction 
of a 13-acre low-permeability cover system over the land
flll area, was performed in 1997. The groundwater at the 
Area A Landfill is currently monitored under a long-term 
groundwater monitoring program. The groundwater 
at the site was also investigated as part ofthe BGOURI 
(2002). The BGOURI recommended that the monitoring 
program be continued to gather data to evaluate long-term 
trends in contaminant concentrations and the decision to 
proceed to an FS should be made after sufficient data 
have been collected and evaluated. Land use controls 
have been implemented at the landfill to meet the require
ments in the soil ROD. A majority of the Area A Landfill is 
paved and is currently used for storage of equipment and 
vehicles. 

The initial Groundwater Monitoring Plan (GMP) (1999) 
for Site 2 called for monitoring groundwater and sur
face water for semivolatile organic compounds (SVOCs), 
volatile organic compounds (VOCs), PAHs, metals, pesti
cides/PCBs, and various field parameters. 

A geochemical investigation completed during Year 3 re
vealed that the slightly elevated arsenic concentrations 
detected in the downgradient monitoring wells in the Area 

A Wetland, which were completed in dredged material, 
are related to the dredged material and not the landfill. It 
is also likely that the elevated zinc levels were related to 
the dredged material as well as background conditions. 

The geochemical investigation also indicated that the pore 
water in the dredged material is not participating actively 
in the local groundwater flow system. This conclusion 
was based on measured hydraulic conductivities (vertical 
and horizontal) and the observation that the dredged ma
terial pore water retains strong signatures of seawater. 
Therefore, the monitoring results do not indicate that the 
Area A Landfill is acting as a significant source of con
tamination to groundwater or surface water. 

After 4 years of monitoring, the revised GMP (2004) called 
for monitoring groundwater and surface water for 
SVOCs, PAHs, total and dissolved metals, and field pa
rameters. A decision was made to eliminate VOCs and 
pesticides/PCBs from the Area A Landfill analytical pro
gram based on monitoring results with no exceedances 
of criteria for these compounds. The revised monitoring 
list for the Area A landfill is as follows: 

Benzo(a)anthracene 
Benzo(a)pyrene 
8enzo(b)fluoranthene 
Benzo(k)fluoranthene 
BEHP 
Phenanthrene 
Arsenic 

• Beryllium 
• Cadmium 
• Chromium 
• Copper 
• Lead 
• Zinc 

Compliance with CTDEP Remediation Standard Regula
tions (RSRs) for a given constituent in a groundwater 
plume can be shown by two different methods. Compli
ance is achieved when sampling locations are represen
tative ofthe plume and: 

• The average concentration of the compound in the 
plume is equal to or less than the applicable criteria 
for at least four consecutive quarterly sampling peri
ods, or 

• Statistical comparisons of upgradient and 
downgradient concentrations such that the concen
tration ofthe compound is not increasing overtime. 

Site 2 has been monitored for 8 years. Overall the results 
of seven years of monitoring indicate that the cap sys
tem is working properly and significant contaminant mi
gration from the landfill is not occurring. The most recent 
results available, those from Year 7 (2006), determined 
that copper was the only contaminant detected in ground
water in excess of criteria (Figure 8) and this was in a 
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Figure 7. Sites 2A, 2B, 3, 7, 14, and 20 Layout Map 
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Figure 8. Significant Groundwater Contamination at Sites 2A and 2B 
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reference well, not a downgradient well. In addition, this 
well had elevated turbidity, which indicates a suspended 
sediment issue. The concentrations of copper in all moni
tored wells exhibited some spikes and appear to have a 
seasonal component but do not exhibit a clear trend. 

The Site 2A human health risk assessment performed 
during the BGOURI evaluated potential risks from expo
sures to groundwater by construction workers. The risk 
assessment detemiined that risks for construction work
ers were within acceptable risk levels. The risk assess
ment was updated in a 2008 memorandum to account for 
current risk assessment guidance and Year 7 sampling 
results. The assessment confirmed that risks to con
struction workers exposed to groundwater would be 
acceptable; however, the assessment showed that there 
are potential risks to hypothetical residents that would 
exceed USEPA and CTDEP acceptable levels if ground
water is used as a drinking water supply. These risks 
are mitigated by the existing institutional controls that 
prohibit residential development of Site 2. Potential risks 
resulting from exposures to chemicals that have volatil
ized from groundwater and migrated through building 
foundations into indoor air were also evaluated by com
paring concentrations of volatile chemicals detected in 
groundwater to USEPA and CTDEP screening criteria 
for vapor intrusion. Concentrations of chloroform, 
tetrachloroethene, and trichloroethene exceeded the 
USEPA screening criteria and they were further evaluated 
using USEPA's Johnson and Ettinger Vapor Intrusion 
Model. Modeling results showed that cancer risks and 
hazard indices for residential and industrial scenarios were 
within USEPA and CTDEP acceptable levels and vapor 
intrusion is not an issue at Site 2A. 

Site 2B 

Site 2B, the Area A Wetland, is located north of the Area 
A Landfill (Figure 7). In the late 1950s, dredged material 
from the Thames River were pumped to this area and con
tained within an earthen dike that extends from the Area A 
Landfill to the southem side of the Area A Weapons Cen
ter. The thickness of dredged material ranges from 10 
feet to 35 feet. A small pond is located at the southern 
portion ofthe wetland, where 1 to 3 feet of standing water 
is present year-round. Phragmites is the predominant 
type of vegetation. It was reported that fonnulated (water-
soluble) 1,1,1-trichloro-2,2-bis(4chlorphenyl)ethane (DDT) 
was used in the 1960s before the 1972 ban. The Phase I 
and II RIs (1992 and 1997, respectively) and the BGOURI 
(2002) included investigations of the Area A Wetland. The 
Area A Wetland sediment was identified as 0U12 and it 
is currently being investigated under CERCLA. 

The Phase II RI found little, but some, evidence of ground
water contamination at Site 28. The human health risk 
assessment concluded that carcinogenic risks were within 
the USEPA target risk range of 1 per 1,000,000 to 1 per 
10,000. Non-carcinogenic risks were below the USEPA 
acceptable level of one. The cumulative hazard index 
exceeded one for the construction worker but the risk 
assessment assumed that the constmction worker would 
come in direct contact with the soil and groundwater for 
8 hours a day for 120 days a year. The cumulative non
carcinogenic risks for the construction worker scenario 
using assumptions of direct contact for 4 hours a day for 
one month a year are in the acceptable range. 

The risk assessment was updated in a 2008 memoran
dum to account for current risk assessment guidance 
and Year 7 sampling results. The assessment confirmed 
that risks to construction workers exposed to ground
water would be acceptable; however, the assessment 
showed that there are potential risks to hypothetical resi
dents that would exceed USEPA and CTDEP acceptable 
levels if groundwater is used as a drinking water supply. 
These risks are mitigated by the existing institutional con
trols that prohibit residential development of Site 2. Po
tential risks resulting from exposures to chemicals that 
have volatilized from groundwater and migrated through 
building foundations into indoor air were also evaluated in 
a separate 2008 memorandum by comparing concentra
tions of volatile chemicals detected in groundwater to 
USEPA and CTDEP screening criteria for vapor intrusion. 
Concentrations of trichloroethene and tetrachloroethene 
exceeded the USEPA screening criteria and they were 
further evaluated using USEPA's Johnson and Ettinger 
Vapor Intrusion Model. Modeling results showed that can
cer risks and hazard indices for residential and industrial 
scenarios were within USEPA and CTDEP acceptable lev
els and vapor intrusion is not an issue at Site 2B. 

Sites 3 and 7 

Site 3 covers approximately 75 acres in the northern por
tion of NSB-NLON. The site contains mainly undeveloped 
wooded areas and recreational areas [golf course and lake 
for swimming (North Lake)]. The Site 3 watercourses in
clude several small ponds and interconnected streams 
(Figure 7) that convey surface water to the Thames River. 
Site 3 also includes the former Over Bank Disposal Area 
(OBDA). Site 3 was investigated during the Phase I RI 
(1992), Phase II RI (1997), Data Gap Investigation (2002), 
BGOURI (2002), and BGOURI Update/FS (2004). The 
major sources of contamination to Site 3 included his
toric application of pesticides, abandoned disposal areas, 
and the septic system leach fields at Site 7. In March 
1997, accumulated debris in the OBDA (Figure 7), includ-
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ing discarded wooden pallets, telephone poles, and empty 
tanks, was removed as part of a Time-Critical Removal 
Action (TCRA) and disposed offsite. During 1999 and 2000, 
a remedial action was completed for a portion of Site 3 
soil and sediment (0U3). Approximately 18,050 tons of 
soil and sediment contaminated with pesticides and 
metals were excavated and disposed at off-site disposal 
facilities. The Site 3-New Source Area (NSA), discovered 
during the RA for Site 3 0U3, contained petroleum-con
taminated soil. The site was a small disposal area on the 
hillside adjacent to Stream 5, and debris, such as rusted 
drums and wire cable, was found intermingled with soil 
and boulders at the site. An RAfor the debris and con
taminated soil at the site was completed in October 2007. 

Most of Site 3 is within designated Explosive Safety Quan
tity Distance (ESQD) arcs of Site 20; therefore, further 
development is not planned for this area. Navy regula
tions prohibit construction of inhabited buildings or struc
tures within these arcs. Although existing buildings oper
ate under a waiver of these regulations, no further con
struction is planned. 

Site 7, the Torpedo Shops (Buildings 325,450, 477, and 
528), is located in the northern portion of NSB-NLON on 
the northem side of Triton Road (Figure 7). The Navy con
ducts maintenance activities on torpedoes at the site. Site 
7 media were investigated during several phases from 
1990 to 2000. Site 7 soil was addressed by the ROD for 
OU8 in 2004 and an FtA (excavation and off-site disposal) 
in 2006. The major sources of contamination at Site 7 
included possible historic disposal of solvents/chemicals 
into two on-site septic systems and leaks or spills asso
ciated with on-site underground storage tanks. Contami
nated soil was found on the southern side of Building 325, 
and it appeared to be related to former underground stor
age tanks used to store fuel oil. Groundwater and sus
pected soil contamination on the western side of the 
building appeared to be related to the septic tank, sewer 
lines, or leach field associated with the former septic sys
tem. The underground storage tanks were closed in the 
1990s, and the septic system was abandoned when sani
tary sewers were installed in 1983. A soil RA was per
formed at Site 7 in 2006. Soil was excavated from two 
locations - south of Building 325, and the former septic 
tankarea west of Building 325. Approximately 1,150 tons 
of PAH-, benzene-, chlorobenzene-, and dichlorobenzene-
contaminated soil and 125 tons of asphalt were excavated 
and disposed off site. Excavations were backfilled with 
clean soil. 

Chlorinated volatile organic compounds (VOCs) [e.g., 
cis-1,2-dichloroethene, trichloroethene (TCE), and vinyl 
chloride] and PAHs were the primary contaminants his

torically detected in the groundwater at Site 3. Chlori
nated VOCs were detected during all of the investigations, 
and it is likely that their detections are the result of sol
vents released to groundwater via the two septic sys
tems and associated leach fields at Site 7 and migrating 
downgradient to Site 3. No other potential source ofthe 
contamination was found in the area. Use of the septic 
systems and leach fields at Site 7 was terminated in 1983 
when sanitary sewers were installed. The concentrations 
ofthe VOCs detected during the 2002 investigation were 
lower than concentrations detected during previous inves
tigations (1994), indicating that a continuing source of 
contamination is not present. The VOCs were found pri
marily along the length of Stream 5. The PAHs, which 
were detected infrequently, were found to be related to 
suspended solids in samples collected from recently in
stalled and sampled temporary wells and not a site-spe
cific groundwater concern. The results of the risk as
sessment showed that there are no unacceptable risks 
to current receptors from exposure to contaminants in Site 
3 groundwater, but the maximum concentrations of TCE 
and vinyl chloride in Site 3 groundwater could result in 
unacceptable risks to hypothetical residents if ground
water is used as a drinking water supply. 

Potential risks resulting from exposures to chemicals that 
have volatilized from groundwater and migrated through 
building foundations into indoor air were also evaluated in 
a 2008 memorandum by comparing concentrations of vola
tile chemicals detected in groundwater to USEPA and 
CTDEP screening criteria for vapor intrusion. Concentra
tions of chloroform, trichloroethene, and vinyl chloride ex
ceeded the USEPA screening criteria and they were fur
ther evaluated using USEPA's Johnson and Ettinger Va
por Intrusion Model. Modeling results showed that can
cer risks and hazard indices for residential and industrial 
scenarios were within USEPA acceptable levels, but can
cer risks from chloroform and vinyl chloride for the resi
dential scenario exceeded CTDEP acceptable levels. 
Because the concentration of chloroform did not exceed 
the CTDEP vapor intrusion criteria, it was concluded that 
there are no vapor intrusion issues associated with chlo
roform. Further evaluation of vinyl chloride concluded 
that it does present a potential risk for the residential sce
nario. A building could be built for industrial purposes in 
the area where elevated concentrations of vinyl chloride 
were detected in groundwater; however, there would be 
restrictions on construction of a building for residential 
purposes within 100 feet ofthe area unless steps are taken 
to mitigate the vapor intrusion issue (subslab depressur-
izing system). As a result, the NSB-NLON IR Site Use 
Restrictions document for Site 3 will be expanded to 
include controls on vapor intrusion issues until ground
water concentrations reduce to levels at which vapor in-
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trusion is no longer deemed an issue. Site 3 land use is 
currently industrial and no significant risks are expected 
from exposures resulting from the migration of vinyl chlo
ride from groundwater into indoor air since there are no 
buildings in the area ofthe exceedance and vinyl chloride 
was detected infi'equently in groundwater. As previously 
mentioned, most of Site 3 is within designated ESDQ arcs 
for Site 20 and further development is not planned within 
this area. 

Investigations at Site 7 found benzene, chlorobenzenes 
(1,4-dichlorobenzene, chlorobenzene, and 
hexachlorobenzene), phenanthrene, and TCE in the 
groundwater. The contaminants were probably released 
to the groundwater via the two septic systems and as
sociated leach fields historically used at the site. The re
sults of the risk assessment showed that there are no 
unacceptable risks to current receptors from exposure to 
contaminants in Site 7 groundwater, but the maximum 
concentrations of benzene, chlorobenzenes, and TCE in 
Site 7 groundwater could result in unacceptable risks to 
hypothetical residents if groundwater is used as a drink
ing water supply. 

Potential risks resulting from exposures to chemicals that 
have volatilized from groundwater and migrated through 
building foundafions into indoor air were aiso evaluated in 
a 2008 memorandum by comparing concentrafions of vola
file chemicals detected in groundwater to USEPA and 
CTDEP screening criteria for vapor intrusion. Concentra
tions of trichloroethene exceeded the USEPA screening 
criterion and it was further evaluated using USEPA's 
Johnson and Ettinger Vapor Intrusion Model. Modeling 
results showed that cancer risks and hazard indices for 
residenfial and industrial scenarios were within USEPA 
and CTDEP acceptable levels and vapor intrusion is not 
an issue at Site 7. 

The inifial screening ofthe analytical data also indicated 
that the maximum concentrations of hexachlorobenzene 
and phenanthrene could migrate from groundwater to 
surface water. However, upon further evaluation of frequency 
of detecfion information, the potential migrafion was de
termined to be insignificant. 

The groundwater chemicals of concem (COCs) for Sites 
3 and 7, based on the investigations and risk assess
ments that were conducted, and the remedial goals se
lected for each of the COCs are as follows: 

VOCs 

• 1,4-Dichlorobenzene, 75 pg/L (Site 7) 
• Benzene, 1 pg/L (Site 7) 

• Chlorobenzene, 100 pg/L (Site 7) 
• TCE, 5 pg/L (Sites 3 and 7) 
• Vinyl chloride, 1.6 pg/L (Site 3) 

SVOCs 

• Hexachlorobenzene, 1 pg/L (Sites 3 and 7) 

In addition to these COCs, the following COCs were iden
fified forthe PAH-contaminated soil at Site 7. The ground
water is monitored for these COCs to evaluate the effec
tiveness of the soil remediafion at Site 7. These COCs 
will only be analyzed in monitoring well 7MW13S. 

PAHs 

• 8enzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• lndeno(1,2,3-cd)pyrene 

Monitored groundwater wells and exceedances of re
medial goals from the first year (four rounds in 2006-2007) 
of sampling at those wells are presented on Figure 9. No 
COCs were detected at several wells. At Site 3, TCE and 
vinyl chloride were detected in three wells at concentra
tions that slighfiy exceeded their remedial goals. It is 
expected that these contaminants will continue to trend 
downward and will shortly be below the remedial goals. 
All compounds at Site 7 were below their remedial goals. 

Site 9 

Site 9 included OT-5 (Figure 10), a former underground 
concrete storage tank, located within Site 23 (Figure 11). 
The soil at Site 9 was invesfigated and remediated under 
the CTDEP RCRA UST Program. No CERCLA decision 
documents were prepared for the soil OU. The tank was 
constructed in the 1940s and was used to store fuel oil. 
The tank had a capacity of approximately 750,000 gal
lons. In the late 1970s, the tank was converted to a stor
age tank for bilge water and other waste solutions. Use of 
OT-5 was stopped in 1993, and all tank contents were 
removed. A residual sludge layer of approximately 2 to 3 
inches was left in the tank after purging. This sludge 
contained polychlorinated biphenyls (PCBs) at concen
trafions exceeding 500 mg/kg. After OT-5 was empfied, 
groundwater infiltrated through cracks in the concrete 
surface and partially refilled the tank. Residual materials 
were removed in 1994. After the contents of OT-5 were 
removed, the tank was cleaned and the top of the tank 
was crushed. The tank was closed in place by filling it 
with inert material. Further evaluafion of Site 9 ground
water is included under Sites 23. 
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Figure 9. Significant Groundwater Contamination at Sites 3 and 7 
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Figure 11. Sites 9 and 23 Layout Map 
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Site 14 

Miscellaneous wastes were dumped at Site 14. It is lo
cated adjacent to Sites 3 and 7 in a wooded area on the 
edge of a ravine just north of Stream 3 (Figure 7). A NTCRA 
was completed at the site in 2001 to address the soil 
(0U8) and miscellaneous wastes dumped at the site. 
Approximately 270 tons of material were removed and dis
posed off site, and the site was subsequently restored. 

One groundwater monitoring well was installed at Site 
14. It was sampled in 1994 and 2000. Naturally occurring 
metals were the only chemicals detected in the ground
water. Evaluafion ofthe Site 14 analytical data indicated 
that there are no adverse health effects anticipated from 
exposure to groundwater at the site. 

Site 15 

Site 15 is located in the southern portion of NSB-NLON 
(Figure 1). It is centrally located between the southern 
sides of Buildings 409 and 410 (Figure 12). This site was 
used before and after Worid War II for the temporary stor
age of waste battery acid in a rubber-lined underground 
tank. The tank was reportedly 12 feet long by 4 feet wide 
by 4 feet high. The batteries were placed on a concrete 
pad next to the tank onto which acids occasionally leaked. 
No major spills were recorded. A1951 aerial photograph 
showed that the area around the tank was not paved. Acid 
from the batteries was stored in the tank and was subse
quently pumped into a tank truck and disposed in the 
Area A Landfill (Site 2). Historical investigations com
pleted at Site 15 include the Phase I RI (1992), Focused 
FS (1994), Phase II RI (1997), Supplemental Sampling 
Event (1997) and BGOURI (2002). Based on the results of 
the Phase I RI and Focused FS, it was determined that a 
TCRA was necessary for Site 15. The removal action was 
completed in 1995 and included removal ofthe tank, its 
contents, and 318 tons of lead-contaminated soil. Subse
quent to the TCRA, completion of the Phase II RI, and 
confirmafion sampling, an NFA Source Control ROD was 
signed for Site 15 soil (0U6) in 1997. 

After the TCRA at Site 15, groundwater samples were 
collected in 2000 at the site during the BGOURI. The 
BGOURI identified TCE and metals as the groundwater 
chemicals of potential concern (COPCs). TCE had not 
been detected in previous sampling events. Additional soil 
and groundwater samples were collected during the data 
gap investigation (DGI) in 2002 to confirm the results of 
the BGOURI, to further define the nature and extent of 
contamination at the site, and to determine the risks to 
human receptors from exposure to Site 15 soil and 

groundwater. The DGI results were presented in the 
BGOURI Update/FS. TCE was not detected in the DGI 
groundwater samples, which indicated that the detec
tions of TCE found in groundwater samples during the 
BGOURI were anomalous and not indicafive of a site or 
upgradient source issue. The metals cadmium, chro
mium, lead, nickel, silver, and zinc were identified as 
groundwater COPCs at Site 15 during the BGOURI. The 
results ofthe DGI showed that the chromium, lead, nickel, 
and silver concentrafions were also anomalies and that 
the elevated concentrations may have been a result ofthe 
field sampling methodology and/or laboratory issues. 

The risk assessment and data screening completed with 
the DGI results showed that there are no groundwater 
COCs for Site 15. The risk assessment was performed 
for construcfion wori<ers and hypothefical adult residents. 
The results ofthe risk assessment indicated that the risks 
from direct exposure to groundwater were within USEPA 
and CTDEP acceptable risk levels. Potenfial risks result
ing from exposures to chemicals that have volatilized from 
groundwater and migrated through building foundations 
into indoor air were also evaluated in a 2008 memoran
dum by comparing concentrafions of volatile chemicals 
detected in groundwater to USEPAand CTDEP screen
ing criteria for vapor intrusion. Concentrafions of chloro
form exceeded the USEPA screening criterion and it was 
further evaluated using USEPA's Johnson and Ettinger 
Vapor Intmsion Model. Modeling results showed that can
cer risks and hazard indices for residenfial and industrial 
scenarios were within USEPAand CTDEP acceptable lev
els and vapor intrusion is not an issue at Site 15. 

Site 18 

Site 18 consists of Building 33, the Solvent Storage Area. 
The locafion of Site 18 is shown on Figures 1 and 6. Build
ing 33 has been used forthe storage of gas cylinders and 
55-gallon drums of solvents such as trichloroethene (TCE) 
and dichloroethene. The Solvent Storage Area at Building 
33 was idenfified during the IAS. The site was identified 
as Study Area F in the FFA and is now idenfified as Site 
18 for the IR Program. Groundwater samples were col
lected from the site during the BGOURI (2002). 

At Site 18, no significant groundwater contamination 
was identified during the BGOURI. No groundwater 
COPCs were identified for Site 18 during the data screen
ing portion ofthe risk assessment. The results ofthe RI 
did not indicate that subsequent rounds of invesfigation 
were necessary to further characterize the site or that an 
FS was necessary for the site. 

June 2008 



Naval Submarine Base - New London 

APPROXIMATE LOCATION OF 
CONCRETE APRON 

FORMER SPENT ACID 
STORAGE TANK 

15SB02 

APPROXIMATE UMIT 
OF EXCAVATION 

ISMWID^ ^ ISMWIS 

15SB01 

y 0 
15TW03 

15MW3S 

e 
15TW02 

15MW2S MONITORING WELL 

^15TW01 TEMPORARY WELL 

015SBO1 SOIL BORING 

4 T o n BUILDING NO. 

GROUNDWATER 
FLOW DIRECTION 

ACAD:4286SB13.dwg 03/29/04 MF PIT 

Figure 12. Site 15 Layout Map 

June 2008 



Naval Submarine Base - New London 

The soil associated with Site 18 (OU 11) was addressed in 
anNFARODin2004. 

Site 20 

The Area A Weapons Center (Site 20) consists of Building 
524 and the weapons storage bunkers. The site is located 
near the top of a local topographic and bedrock high (Fig
ure 7). Building 524 is used for administration, minor tor
pedo assembly, and storage of simulator torpedoes. Small 
quantities of chemicals (cleaning and lubricafing com
pounds, paints, and adhesives) and chemical waste gen
erated by on-site acfivities are stored at the site. Liquid 
fuels present in the weapons storage bunkers include Otto 
fuel II, JP-10, and TH Dimer (jet rocket fuel). A small 
(less than 200 cubic yards) soil RA was conducted at the 
site in 2001 to address polynuclear aromafic hydrocarbon 
(PAH) and inorganic contamination in the soil and sedi
ment (0U7). Site 20 soil is designated as 0U7. 

The overburden and bedrock groundwater at Site 20 was 
characterized during three separate invesfigafions. VOCs 
and SVOCs were detected sporadically at low concentra
fions in the overburden and bedrock groundwater during 
the investigations. Naturally occurring metals were de
tected consistenfiy in the groundwater. Evaluations of 
risks in the Phase II RI related to the site's groundwater 
indicated potentially unacceptable risks for construction 
workers and adult residents. The results from the BGOURI 
showed that risks to construction workers were within 
acceptable levels mainly as a result of lower concentra
tions of metals in groundwater. Risks for hypothetical 
adult residents exceeded acceptable levels in the 
BGOURI. The latest results from the BGOURI Update/ 
FS showed that there are no adverse health effects antici
pated from exposure to Site 20 groundwater for hypo
thefical adult residents. 

Potenfial risks resulting from exposures to chemicals that 
have volatilized from groundwater and migrated through 
building foundations into indoor air were also evaluated in 
a 2008 memorandum by comparing concentrafions of vola
file chemicals detected in groundwater to USEPA and 
CTDEP screening criteria for vapor intrusion. Concentra
tions of trichloroethene exceeded the USEPA screening 
criterion and it was further evaluated using USEPA's 
Johnson and Ettinger Vapor Intrusion Model. Modeling 
results showed that cancer risks and hazard indices for 
residenfial and industrial scenarios were within USEPA 
and CTDEP acceptable levels and vapor intrusion is not 
an issue at Site 20. 

Site 23 

Site 23 (Tank Farm) is located in the southern portion of 
NSB-NLON (Figure 1). Site 23 features nine former USTs 
that were demolished and closed in place, a 30,000 gal
lon, doublewalled UST (0T10), a 10,000-gallon waste oil 
tank, a fuel oil loading area, a tanker truck dumping pad 
and trough, associated UST piping systems, baseball/ 
Softball fields, buildings that housed the fonner air sparging/ 
soil vapor extracfion (AS/SVE) facility for the Naval Ex
change service stafion, two 150,000-gallon diesel above-
ground storage tank (ASTs), and other buildings. Five of 
the nine tanks (OT-1, OT-2, OT-3, OT-4, and OT-6) had 
perimeter underdrains installed around them during their 
construcfion to depress groundwater levels. In addi
fion, the storm sewers, which the underdrains tie into, 
were constructed of perforated corrugated metal pipe to 
help dewater the area. The underdrain at OT-6 was sub
sequently abandoned around 1966 during complefion of 
improvements to the storm sewer system. The soil at 
Site 23 was remediated in 1997 and 2000 under the 
CTDEP Resource Conservation and Recovery Act (RCRA) 
Underground Storage Tank (UST) Program. 

The Site 23 USTs were properiy closed in place; however, 
the tank underdrain systems were allowed to remain in 
place to help reduce groundwater levels in the area. 
Evidence of releases of petroleum products from the tanks, 
their associated piping, and possibly from other nearby 
sources was detected in soil during previous investiga
fions. No significant groundwater contamination was 
detected; however, petroleum hydrocarbons were detected 
periodically at the outfall ofthe storm sewer system near 
Goss Cove. The stormwater drainage system was rehabili
tated in 2000 such that the original combined groundwater 
and stomnwater system was separated into a deep ground
water and a new shallow stomnwater system. The ground
water underdrain system confinues to collect groundwa
ter from the old tank drains. In 2000, new stomi drain was 
installed using solid wall HDPE piping and much of the 
underdrain was relined with perforated plastic pipe, at the 
locations shown on Figure 11. An existing manhole was 
modified to become a groundwater flow-metering and sam
pling pit. Beyond the metering pit, the groundwater 
underdrain pipe and stormwater collection pipes are recom
bined (Figure 11), such that groundwater then enters the 
storm sewer system. 

The risk assessment performed during fiie BGOURI evalu
ated potential risks from exposures to Site 23 ground
water by construcfion workers and hypothetical adult resi
dents, although, it is unlikely, that direct contact expo
sures to Site 23 groundwater would occur based on cur
rent and expected future site use. The results ofthe risk 
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assessment showed that there are no unacceptable risks 
to construcfion workers and hypothetical adult residents. 

The Site 23 underdrain metering pit was sampled after con
strucfion and quarteriy for one year starting in June 2007. 
The metering pit collects groundwater from the Site 23 
area underdrains from four fonner tanks. All relevant con
centrations were below established Connecficut criteria 
with the excepfion of arsenic and six SVOCs. Arsenic 
was detected in one unfiltered sample during the Septem
ber 2007 sampling event at a concentrafion exceeding 
the Connecficut criteria, but the concentrafion of arsenic 
in the associated filtered sample was below the criteria. 
Because arsenic was not detected at similar concentra
tions during previous or subsequent sampling events, it 
was concluded that the single elevated detecfion of ar
senic was related to suspended solid particles in the wa
ter and not a true issue. Six SVOCs were detected dur
ing the December 2007 sampling round at concentrations 
that were greater than the Connecticut surface water pro
tection criteria. These chemicals were not detected in 
the duplicate sample collected during that round and they 
were not detected in previous or subsequent sampling 
events. Therefore, it was concluded that these detec
tions were anomalous. 

The risk assessment was updated in a 2008 memoran
dum to account for current risk assessment guidance 
and the 2007/2008 underdrain metering pit quarterly sam
pling results. The assessment confirmed that risks to 
construction workers exposed to groundwater would be 
acceptable; however, the assessment showed that there 
are potenfial risks to hypothefical residents that would 
exceed USEPAand CTDEP acceptable levels if ground
water is used as a drinking water supply. These risks 
are mifigated by the fact that many of the major contribu
tors to the carcinogenic and noncarcinogenic risks were 
only detected in one of four rounds of samples and Site 
23 is not suitable for residenfial development. 

Potential risks resulting from exposures to chemicals that 
have volafilized from groundwater and migrated through 
building foundations into indoor air were also evaluated in 
a 2008 memorandum by comparing concentrations of vola
file chemicals detected in groundwater to USEPA and 
CTDEP screening criteria for vapor intrusion. Concentra
fions of chloroform and trichloroethene exceeded the 
USEPA screening criteria and they were further evaluated 
using USEPA's Johnson and Ettinger Vapor Intrusion 
Model. Modeling results showed that cancer risks and 
hazard indices for residenfial and industrial scenarios were 
within USEPA and CTDEP acceptable levels and vapor 
intrusion is not an issue at Site 23. 

Based on these results. Site 23 groundwater (including 
Site 9 groundwater) collected and conveyed in the storm 
sewer system does not pose a significant current threat 
to human health or the environment, but it may pose a 
potential threat in the future to hypothefical future human 
receptors if they regulariy consume the groundwater over 
a prolonged period of fime. Institutional controls are 
required for Site 23 to restrict extraction and use of 
groundwater to minimize the potenfial risk to future hu
man receptors. 

What is Risk and How is it Calculated? 

A human health risk assessment esfimates "baseline 
risk." This is an estimate ofthe likelihood of health prob
lems occurring if no cleanup acfion were taken at a site. 
To esfimate baseline risk at a site, the Navy undertakes a 
four-step process in accordance with USEPA guidance: 

Step 1: Analyze Contamination 
Step 2: Esfimate Exposure 
Step 3: Assess Potential Health Dangers 
Step 4: Characterize Site Risk 

In Step 1, the Navy looks at the concentrafions of con
taminants found at a site as well as past scienfific studies 
on the effects these contaminants have had on people (or 
animals, when human studies are unavailable). Compari
sons between site-specific concentrafions and concen
trations reported in past studies help determine which 
contaminants are most likely to pose the greatest threat 
to human health. 

In Step 2, the Navy considers the different ways that people 
might be exposed to the contaminants identified in Step 
1, the concentrafions that people might be exposed to, 
and the potenfial frequency and durafion of exposure. Using 
this information, the Navy calculates a "reasonable maxi
mum exposure" (RME) scenario, which portrays the high
est level of human exposure that could reasonably be 
expected to occur. 

In Step 3, the Navy uses the information from Step 2 com
bined with information on the toxicity of each chemical to 
assess potenfial health risks. The likelihood of any kind 
of cancer resulfing from exposure to a site is generally 
expressed as an upper bound probability; for example, a 
"1 in 10,000 chance." In other words, for every 10,000 
people that could be exposed, one extra cancer may oc
cur as a result of exposure to site contaminants. An extra 
cancer case means that one more person could get can
cer than would normally be expected from all other causes. 
For non-cancer health effects, the Navy calculated a "haz-
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ard index," where a "threshold level" (measured usually as a hazard index of less than 1) exists below which non
cancer health effects are no longer predicted. 

In Step 4, the Navy determines whether site risks are great enough to cause health problems for people at or near the 
site. The results ofthe three previous steps are combined, evaluated, and summarized. The Navy adds the potential 
risks from the individual contaminants to determine the total risk resulting from the site. The following table summa
rizes cancer and non-cancer risks for all OU9 Sites; 

Table 1: Summary of Cancer Risks and Hazard Indices 

Site 2A 
Construction Workers - Direct 1 

Cancer Risk 
Hazard Index 

1.2 per 
100,000,000 

0.006 

Site 2B Sites Site? 
Exposure 

3.3 per 
100,000,000 

0.2 

1.3 per 
1,000,000 

0.001 

4.2 per 
10,000,000 

0.09 
Adult Residents - Direct Exposure 

Cancer Risk 
Hazard Index 

3.3 per 
10,000 

6.4 
NA 
NA 

1.4 per 
1000 
2.4 

6.4 per 
10,000 

5.6 
Industrial Workers - Vapor Intrusion 

Cancer Risk 
Hazard Index 

1.1 per 
1,000,000,000 

0.000003 

1.4 per 
100,000,000 

0.00003 

2.3 per 
1,000,000 

0.01 

6.2 per 
1,000,000,000 

0.00001 
Adult Residents - Vapor Intrusion 

Cancer Risk 
Hazard Index 

7.8 per 
1,000,000,000 

0.00002 

9.8 per 
100,000,000 

0.0001 

1.6 per 
100,000 

0.06 

4.2 per 
100,000,000 

0.00008 

Site 15 Sites 14 & 18 Site 20 Sites 9 & 23 
Construction Workers - Direct Exposure 

Cancer Risk 
Hazard Index 

No COPCs 
0.002 

No COPCs 
No COPCs 

1.1 per 
10,000,000 

0.0002 

8.8 per 
100,000,000 

0.2 
Adult Residents - Direct Exposure 

Cancer Risk 
Hazard Index 

No COPCs 
0.3 

No COPCs 
No COPCs 

5.6 
per 100,000 

0.3 

2.6 per 
10,000 

13 
Industrial Workers - Vapor Intrusion 

Cancer Risk 
Hazard Index 

5.1 per 
10,000,000 

0.001 
No COPCs 
No COPCs 

1.1 per 
100,000,000 

0.00003 

3.4 per 
10,000,000 

0.0008 
Adult Residents - Vapor Intrusion 

Cancer Risk 
Hazard Index 

3.5 per 
1,000,000 

0.007 
No COPCs 
No COPCs 

7.4 per 
100,000,000 

0.0001 

2.3 per 
1,000,000 

0.005 

NA - Not applicable. A residential scenario was not evaluated since Site 28 is a wetland. 

No COPCs - Maximum concentrations of all chemicals were less than the screening criteria; 
therefore, no evaluation was required. 

June 2008 



Naval Submarine Base - New London 

Summary of Alternatives Considered for OUS 

The Navy prepared FSs to evaluate remedial alternafives 
for the groundwater at Sites 3 and 7 and risk evalua
tions and altemative evaluations were included in the ROD 
to evaluate groundwater at Sites 9 and 23. FSs were 
not prepared for Sites 14, 15, 18, or 20 because there 
were no actionable risks under CERCLA (see Table 1). 
Groundwater at Sites 2A and 28 is currenfiy monitored 
under a groundwater monitoring program selected as 
part of the remedy for OU 1. 

Sites 3 and 7 

For Sites 3 and 7, the Navy prepared an FS that involved 
development and evaluation of altematives that would ad
dress the COCs detected exclusively at Site 3 (vinyl chlo
ride) and the COCs detected at both Sites 3 and 7 (TCE 
and hexachlorobenzene). The Navy prepared a second 
FS that involved preparation and evaluation of alternafives 
that addressed the COCs detected exclusively at Site 7 
(1,4-dichlorobenzene, benzene, and chlorobenzene). The 
alternafives evaluated in the two FSs are described sepa
rately below. 

The two altematives evaluated in the FS for combined Sites 
3 and 7 groundwater included Altemafive GWI-1 (No 
Action) and Altemative GW1-2 (Institutional Controls with 
Monitoring). These alternatives were presented in the 
2004 Proposed Plan. Active groundwater remedial tech
nologies were evaluated but not retained for alternative 
development because of the absence of a contaminant 
plume. Altemafive GW1 -1 was evaluated for comparison 
purposes, and Altemafive GW1-2 was evaluated because 
of site conditions (generally low concentrations of con
taminants, groundwater not classified as a suitable po
table water source, and the availability and use of a pub
lic water supply) and its ability to meet the Remedial Ac
tion Objecfives (RAOs). The RAOs as defined in the FS 
and amended based on recent groundwater data are: 
(1) to protect current receptors (construction workers) from 
incidental exposure to contaminated groundwater, (2) to 
protect potential future receptors from exposure to con
taminated groundwater via ingesfion (potable water sup
ply and vapor intrusion), and (3) to protect aquatic eco
logical receptors. The following table summarizes the re
medial alternafives considered in the FS. Estimated costs 
are presented including capital, operation and maintenance 
(O&M), and total present worth costs. 

Table 2: Remedial Alternatives Considered for Sites 3 and 7, Area 
A Downstream Watercourses and the Torpedo Shops 

Remedial 
Altematives 

Altemative 
GW1-1: 

No Action 

Altemative 
GW1-2: 

Monitoring and 
Institutional 
Controls 

Components 

None, except 
mandatory five-year site 
reviews. 

Continue to implement 
existing institutional 
controls that identify 
the location and 
magnitude of 
groundwater 
contamination and 
restrict extraction and 
use of groundwater. 
Amend existing 
institutional controls 
to address vapor 
intrusion. 

Continue to monitor 
groundwater 
contaminants. 

Conduct five-year site 
reviews. 

Comments 

This altemative is not 
expected to be fully 
protective of human health 
and the environment 
because of unrestricted 
access to contaminated 
groundwater. 

Total Cost = $89,600 (30 
years) 

Under this altemative, 
human health and the 
environment would be 
protected through 
institutional controls that 
identify the location and 
magnitude of groundwater 
contamination, address 
vapor intmsion, and restrict 
extraction and use of 
groundwater and through 
monitoring of the 
groundwater contaminants 
at the site. 

Total Cost = $319,500 (30 
years) 

The three alternatives evaluated in the FS for Site 7 
groundwater included Alternative GW2-1 (No Action), 
Alternative GW2-2 (Institutional Controls with Monitor
ing), and Alternative GW2-3 (Extracfion and Off-Site Dis
charge). Alternative GW2-1 was evaluated for comparison 
purposes, and Altematives GW2-2 and GW2-3 were evalu
ated because of site conditions and their ability to meet 
the RAOs. The RAOs for this FS were (1) to protect cur
rent receptors (construcfion workers) from incidental ex-

June 2008 



Naval Submarine Base - New London 

posure to contaminated groundwater, (2) to protect po
tential future receptors from exposure to contaminated 
groundwater via ingestion (potable water supply), and 
(3) to protect aquatic ecological receptors. Table 3 sum
marizes the remedial alternafives considered in the Site 7 
groundwater FS. 

The proposed remedial acfions for groundwater at Sites 
3 and 7 were previously presented in the September 2004 
Proposed Plan and December 2004 Interim ROD. Based 
on the interim selected remedy of institutional controls 
and groundwater monitoring for Sites 3 and 7, a 
groundwater monitoring program for Sites 3 and 7 was 
inifiated in 2006. Also, a remedial design for land use 
controls was completed in 2005 and the Navy instruction 
document that defines the Navy's policy regarding distur
bance of soil and groundwater at IR sites was updated 
in 2006 to include Sites 3 and 7 groundwater. The docu
ment will need to be updated to include the restricfions for 
vapor intrusion at Site 3. 

The two altemafives evaluated for Sites 9 and 23 ground
water included Altemative GW3-1 (NoAcfion) and Alter
native GW3-2 (Institutional Controls). Acfive ground
water remedial technologies were not evaluated because 
of the absence of a contaminant plume and other site 
conditions (generally low concentrations of contaminants, 
groundwater not classified as a suitable potable water 
source, and the availability and use of a public water sup
ply). Altemafive GWI-1 was evaluated for comparison 
purposes and Altemafive GW1-2 was evaluated because 
of site condifions and its ability to meet the Remedial 
Action Objectives (RAOs). The RAOs as defined in the 
ROD are: (1) to protect potential future receptors from 
exposure to contaminated groundwater via ingestion 
(potable water supply and vapor intrusion), and (2) to pro
tect aquafic ecological receptors. Table 4 summarizes the 
remedial alternafives that were considered. Estimated 
costs are presented including capital, operafion and main
tenance (O&M), and total present worth costs. 

Alternatives Evaluation Criteria 

The following is a summary ofthe nine Superfund-man-
dated criteria used to balance the pros and cons of the 
remedial altematives. The FS altemafives were evaluated 
using the first seven criteria. After comments from the 
State of Connecficut and public are received, the alterna
fives will be compared using the last two criteria to select 
the remedies for Sites 3 and 7 groundwater. 

Table 3: Remedial Alternatives Considered for Site 7, the 
Torpedo Shops 

Remedial 
Alternatives 

Alternative GW2-1: 

NoActicn 

Alternative GW2-2: 

Monitoring and 

Institutional 
Controls 

Alternative GW2-3: 

Extraction and 
Offsite Discharge 

Components 

None, except mandatory 
five-year site reviews. 

Continue to implement 
institutional controls that 

identify the location and 
magnitude of groundwater 
ccntamination and restrict 

extraction and use of 
groundwater. 

Continue to monitor the 

groundwater. 

Conduct five-year site 
newews. 

Install groundwater 
extraction and monitoring 

system. 

E)4rad appoaximately 
1250,000 gallons of 
groundwater o\«r neariy 8 

months. 

Pretreat extracted 
groundwater, if necessary. 

and discharge waterto 
Publidy-Owned Treatment 

Worths 

Perfomi monitoring to 
confimn achievement of the 

remedial goals. 

Decommission the 

extraction system and 
restore the site to its original 
conditbns. 

Comments 

ThisatemaBveis not 
expected to be fully protecli\« 

of human health and the 
environment tiecause of 
unrestricted access to 
contaminated groundwater. 

Total Cost = $89,600 (30 
years) 

Under this alternative, human 
health and the environment 

would Ije protected through 
institutional controls that 

identify the location and 
magnitude of groundwater 
cortamination and restrict 

extraction and use of 
groundwater and through 

monitcring groundwater 
contaminants at the site. 

Total cost = $303,800 (30 

years) 

Under this alternative, human 
health and the environment 

would be protected since the 
contaminated groundwater 

would be extracted from Ihe 
site, treated as necessary, and 
discharged. 

Total CDSIS = $1,121,000 (1.5 
years) 
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Table 4: Remedial Alternatives Considered for Sites 9 and 23, 
Tank Farm 

Remedial 
Altematives 

Altemative GW3-
1: 

No Action 

Altemative GW3-
2: 

Institutional 
Controls 

Components 

None, except 
mandatory five-year 
site reviews. 

Implement 
institutional 
controls that 
identify the location 
and magnitude of 
groundwater 
contamination and 
restrict extraction 
and use of 
groundwater. 

Conduct five-year 
site reviews. 

Comments 

This alternative is not 
expected to be fully 
protective of human 
health and the 
environment because of 
unrestricted access to 
contaminated 
groundwater. 

Total Cost = $89,600 
(30 years) 

Under this altemative. 
human health and the 
environment would be 
protected through 
institutional controls 
that identify the location 
and magnitude of 
groundwater 
contamination, and 
restrict extraction and 
use of groundwater. 

Total Cost = $119,000 
(30 years) 

1. Overall protection of human health and the envi
ronment: The altemafive should protect human health as 
well as plant and animal life on and near the site. 

2. Compliance with Applicable or Relevant and Ap
propriate Requirements (ARARs): The altemative should 
meet applicable and relevant and appropriate federal envi
ronmental statutes, regulafions, and requirements and 
State environmental and facility siting statutes, regulations, 
and requirements. 

3. Long-term effectiveness and permanence: The al
ternative should maintain reliable protection of human 
health and the environment over fime. 

4. Reduction of toxicity, mobility, or volume through 
treatment: CERCLA prefers that the selected alternative 
use treatment to permanenfiy reduce the level of toxicity 
of contaminants at the site, the spread of contaminants 
away from the source of contamination, or the amount 
of contamination at the site. 

5. Short-term effectiveness: The altemative should mini
mize short-term hazards to workers, residents, or the 
environment during implementafion ofthe remedy. 

6. Implementability: The alternative should be techni
cally feasible, and the materials and services needed to 
implement the remedy should be readily available. 

7. Cost: Capital costs, annual operation and maintenance 
costs, and their associated net present values of all alter
natives retained for detailed analysis shall be compared. 

8. State acceptance: The State environmental agencies 
should agree with the proposed remedy. 

9. Community acceptance: The community should agree 
with the proposed remedy. Community acceptance is 
based on comments received during the public comment 
period. 

The Proposed Remedies 

Sites 3 and 7 

The Navy reviewed the results ofthe two FSs and decided 
that it was appropriate to select one remedial altemafive 
that could address groundwater contamination found 
in the portion of OU9 associated with Sites 3 and 7. The 
proposed altemative Institutional Controls with Monitor
ing. This altemative was selected in the 2004 Interim ROD. 
The altemafive meets all of the RAOs by restricfing ac
cess to and use of contaminated groundwater and moni
toring the groundwater at the site. This remedial alter-
nafive has three major components: (1) implement insti
tutional controls at the sites, (2) conduct a comprehen
sive monitoring program to ensure that the remedial goals 
are met and the resulfing concentrations are shown to be 
protective of human health and the environment, and to 
verify that groundwater contaminants are not migrating 
and impacfing other resources, and (3) complete 5-year 
reviews of the site unfil the remedial goals are consis
tently reached. The components of the altemative are dis
cussed in more detail below. 

• Implementafion of institutional controls at the 
sites involved identifying the locafion, magnitude, 
and type of contamination and documenfing it 
in a remedial design for land use controls and the 
NSB-NLON IR Site Use Restrictions document. 
These documents present the land use control 
objectives and include specific drawings and in-
strucfions for Navy personnel so that contami
nated groundwater would not be extracted or 
used in a manner that would threaten human 
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A 

Figure 13. Location of Basewide Groundwater Operable Unit 9 and Areas with Groundwater Land Use Controls 
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health or the environment. Figure 13 shows the 
areas of Sites 3 and 7 that have groundwater 
land use controls. Areas of NSB-NLON with soil 
land use controls are shown on Figure 14. In the 
event of property transfer, and with confirmation 
that contaminated groundwater remains at the 
site, an environmental land use restricfion pursu
ant to State law will be used to prohibit the use of 
groundwater. The institutional controls will 
also be amended to state that additional evalua
fion or the installation of mifigation measures re
lafing to vapor intrusion will be implemented if fu
ture construction takes place. 

• A groundwater monitoring plan has been de
veloped to document the details ofthe monitor
ing program. Eight addifional monitoring wells 
were installed and used in conjuncfion with previ
ously exisfing monitoring wells to create the 
monitoring well network required for the Sites 3 
and 7 monitoring program. During each sam
pling event all wells within the monitoring net
work will be sampled. Inifially, sampling events 
will occur quarteriy. Sampling frequency could 
be reduced after sufficient data are acquired and 
contaminant concentrafions have diminished. 
Based on the contaminants at the sites, it is pos
sible that monitoring acfivifies will be required 
for decades unfil the remedial goals are reached 
and the resulting concentrations are shown to be 
protective of human health and the environment. 
It is expected that contaminants present in 
groundwater will continue to trend downward and 
will shortly be below the remedial goals. 

• Five-year reviews will be conducted for Sites 3 
and 7 groundwater as required under CERCLA 
until the monitoring program shows that the re
medial goals have been reached. The goal of con
ducfing the site reviews is to verify that no 
changes have occurred that would impact the pro
tectiveness of the selected remedy. 

It is Navy's and EPA's current judgment that the Preferred 
Alternative for Sites 3 and 7 idenfified in this Proposed 
Plan is necessary to protect public health, welfare, and 
the environment from actual or threatened releases of pol
lutants or contaminants in the groundwater at Sites 3 
and 7 because they may present an imminent and sub
stanfial endangerment to public health or welfare. 

Sites 9 and 23 

The Navy reviewed the results ofthe evaluafions and de
cided that it was appropriate to select one remedial alter-

nafive that could address groundwater contamination 
found in the portion of OU9 associated with Sites 9 and 
23. The proposed alternative is Altemative 3-2 Institutional 
Controls. The alternative meets all of the RAOs by re
stricting access to and use of contaminated groundwa
ter. This remedial alternative has two major components: 
(1) implement institutional controls at the site and (2) 
complete 5-year reviews ofthe site. The components of 
the alternative are discussed in more detail below. 

• Implementation of institutional controls at the 
site involves idenfifying the locafion, magnitude, 
and type of contamination and documenfing it 
in a remedial design for land use controls and the 
NSB-NLON IR Site Use Restrictions document. 
These documents present the land use control 
objectives and include specific drawings and in
structions for Navy personnel so that contami
nated groundwater would not be extracted or 
used in a manner that would threaten human 
health or the environment. Figure 13 shows the 
areas of Sites 9 and 23 that have groundwater 
land use controls. Areas of NSB-NLON with soil 
land use controls are shown on Figure 14. In the 
event of property transfer, and with confirmation 
that contaminated groundwater remains at the 
site, an environmental land use restricfion pursu
ant to State law will be used to prohibit the use of 
groundwater. 

• Five-year reviews will be conducted for Sites 9 
and 23 groundwater as required under CERCLA. 
The goal of conducting the site reviews is to verify 
that no changes have occurred that would impact 
the protecfiveness ofthe selected remedy. 

It is the Navy's and EPA's current judgment that the Pre
ferred Alternative for Sites 9 and 23 identified in this Pro
posed Plan is necessary to protect public health, welfare, 
and the environment from actual or threatened releases of 
pollutants or contaminants in the groundwater at Sites 
9 and 23 because they may present an imminent and 
substanfial endangerment to public health or welfare. 

Sites 2A and 2B 

Groundwater at Sites 2A and 2B is currenfiy monitored 
under a groundwater monitoring program selected as 
part of the remedy for OUI. Post-closure groundwater 
monitoring is required by the September 2005 ROD. Vol
umes II and III ofthe Operation and Maintenance Manual 
for Installafion Restoration Program Sites at Naval Sub
marine Base New London (January 2006) describe the 
groundwater monitoring plan in detail. This Plan pro
poses to continue that monitoring for Site 2A. Institu-
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Figure 14. Location of Areas at NSB-NLON with Soil Land Use Controls 
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tional controls will remain in place at Site 2A and are 
described in the Site Use Restrictions document. 

Sites14,15,18, and20 

The Navy and EPA have determined that No Further Ac
fion is necessary for the groundwater at Sites 14, 15, 
18, and 20 to protect public health or welfare or the envi
ronment. 

Concluding Summary 

Based on information currentiy available, the Navy believes 
the Preferred Alternatives meet the threshold criteria and 
provide the best balance of tradeoffs among the other al
ternatives with respect to balancing and modifying crite
ria. The Navy expects the Preferred Alternatives to satisfy 
the following statutory requirements of CERCLA §112(b): 
(a) be protecfive of human health and the environment; (b) 
comply with ARARs; (c) be cost-effecfive; (d) use perma
nent solufions and altemafive treatment technologies or 
resource recovery technologies to the maximum extent 
practicable; and (e) satisfy the preference for treatment 
as a principal element or explain why the preference for 
treatment will not be met. 

The CTDEP concurs with the proposed remedies. 

Tlie Public's Role in Alternative 
Selection 

Community input is integral to the selecfion process. The 
Navy and regulatory agencies will consider all comments 
in selecfing the remedial acfions before signing the ROD. 
The public is encouraged to participate in the decision
making process. This Proposed Plan for Basewide 
Groundwater 0U9 is available for review, along with 
supplemental documentafion, at the following Informafion 
Repositories: 

Groton Public Library 
52 Newtown Road 
Groton, CT 06340 
(860)441-6750 

Bill Library 
718 Colonel Ledyard 
Highway 
Ledyard, CT 06339 
(860)464-9912 

Hours: 
Mon.-Thurs.: 9:00 am-9:00 pm 
Fri.: 9:00 am - 5:30 pm 
Sat.: 9:00 am-5:00 pm 
Sun.: Noon-5:00 pm 

Hours: 
Mon.-Thur.: 9:00 am-9:00 pm 
Fri. & Sat.: 9:00 am - 5:00 pm 
Sun.: 1:00 pm-5:00 pm 

For further information, please contact: 

Ron Pinkoski, Remedial Project Manager 
NAVFAC MIDLANT OPNEEV 
Environmental Restoration 
Building Z-144 
9742 Maryland Avenue 
Norfolk, VA 23511-3095 
Tel (757) 444-0735 
Email: ronald.pinkoski@navy.mil 

Richard Conant, IR Program Manager 
Naval Submarine Base-New London 
Bldg. 439, Box 101, Room 104 
Route 12 
Groton, CT 06349 
Tel: (860) 694-5649 
Email: richard.conant@navy.mil 

Kymberiee Keckler, Remedial Project Manager 
U. S. Environmental Protection Agency, Region 1 
Federal Facilifies Superfund Secfion 
1 Congress Street (HBT) 
Boston, MA02114-2023 
Tel: (617) 918-1385 
Email: keckler.kymberiee@epa.gov 

Mark Lewis, Environmental Analyst 3 
Connecticut Department of Environmental Protecfion 
Eastern District Remediation Program, Remediafion 
Division 
Bureau of Water Protection and Land Reuse 
79 Elm Street 
Hartford, CT 06106-5127 
Tel: (860) 424-3768 
e-mail: mark.lewis@ct.gov 

Glossary of Technical Terms 

Applicable or Relevant and Appropriate Require
ments (ARARs): The federal environmental mles, regula
fions, and criteria and State environmental and facility sit
ing statutes, regulafions, and requirements that must be 
met by the selected remedy under Superfund. 

Basewide Groundwater Operable Unit Remedial In
vestigation (BGOURI) Update/Feasibility Study (FS): 
A Remedial Investigation report describes the site, docu
ments the nature and extent of contaminants detected 
at the site, and presents the results of the risk assess
ment. An FS report presents the development, analysis, 
and comparison of remedial alternatives. 
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Contamination: Any physical, biological, or radiological 
substance or matter that, at a certain concentration, could 
have an adverse effect on human health and the environ
ment. 

Groundwater: Water found beneath the earth's surface 
in the pores of the soil or the cracks in the bedrock. 
Groundwater may transport substances that have per
colated downward from the ground surface as it flows to
wards its point of discharge. 

Installation Restoration (IR) Program: The purpose of 
the program is to idenfify, investigate, assess, character
ize, and clean up or control releases of hazardous sub
stances, and to reduce the risk to human health and the 
environment from past waste disposal operations and haz
ardous material spills at Navy activities in a cost-effective 
manner. 

Institutional Controls: Engineered or physical controls 
and/or administrative or legal mechanisms designated to 
protect public health and the environment from contami
nation. 

JP-10: A popular missile fuel that is a single-component 
hydrocarbon (C10H16), rather than a mixture of many hy
drocarbons. JP-10 fuel is a storable liquid. 

Metals: Metals are naturally occurring elements in the 
earth. Some metals, such as arsenic and mercury, can 
have toxic effects. Other metals, such as iron, are es
sential to the metabolism of humans and animals. 

Micrograms per Liter (ngtL): One part of contaminant in 
a billion parts of water. 

Monitoring: Collecfion of environmental informafion that 
helps to track changes in the magnitude and extent of 
contamination at a site or in the environment. 

Operable Unit (OU): Contaminated media, site, or set of 
sites that are evaluated as a group. 

Otto Fuel II: Otto Fuel II is a disfinct-smelling, reddish-
orange, oily liquid that produces hydrogen cyanide when 
burned. The U.S. Navy uses Otto Fuel II as a fuel for 
torpedoes and other weapon systems. It is a mixture of 
three synthefic substances: propylene glycol dinitrate (the 
major component), 2-nitrodiphenylamine, and dibutyl 
sebacate. 

Polynuclear Aromatic Hydrocarbons (PAHs): High 
molecular weight, relatively immobile, and moderately toxic 
organic chemicals featuring multiple benzenic (aromatic) 
rings in their chemical formula. Typical examples of PAHs 
are naphthalene and phenanthrene. 

Potentiometric Contours: Contours that represent the 
height (usually above sea level) at which the water level 
stands in tightly cased wells that penetrate the aquifer. 
Potentiometric contours define a surface that is equiva
lent to the water table in an unconfined aquifer. 

Record of Decision (ROD): An official document that 
describes the selected Superfund remedy for a site. The 
ROD documents the remedy selection process and is is
sued by the Navy and USEPA following the public com
ment period on the Proposed Plan. 

Remedial Investigation (RI): A report that describes the 
site, documents the nature and extent of contaminants 
detected at the site, and presents the results of the risk 
assessment. 

Responsiveness Summary: A summary of written and 
oral comments received during the public comment pe
riod, together with the Navy's and USEPA's responses to 
these comments. 

Risk Assessment: Evaluafion and esfimafion ofthe cur
rent and future potenfial for adverse human health or envi
ronmental effects from exposure to contaminants. 

Sediment: Soil, sand, and minerals typically transported 
by erosion from soil to the bottom of surface water bodies 
such as streams, rivers, ponds, and lakes. 

Site Use Restrictions Document: SOPA(ADMIN) New 
London Installafion 5090.18C, Installation Restorafion Site 
Use Restricfions at Naval Submarine Base New London 
defines Navy policy and procedures regarding disturiaance 
of contaminated soils/sediments and/or extracfion of con
taminated groundwater. The locations of impacted media 
are also identified in figures provided in the Instrucfion. 

Semi-Volatile Organic Compound (SVOC): Carbon-
based chemical compounds that have low vapor pressures 
and only evaporate at elevated temperatures. PAHs are 
examples of SVOCs. 

Source(s): Area(s) of a site where contamination origi
nated. 

TH Dimer: Tetrahydromethylcyclopentadiene, also called 
RJ-4, is a missile fuel which is used alone or as a compo
nent of JP-9 jet fuel. 

Volatile Organic Compound (VOC): Carbon-based 
chemical compounds that have high vapor pressures and 
evaporate readily at normal temperatures. Examples of 
VOCs are the components of gasoline {i.e., benzene, tolu
ene, ethylbenzene, and xylenes) and solvents (e.g., TCE). 
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USE THIS SPACE TO WRITE YOUR COMMENTS 

Your input on the Proposed Plan for the Basewide Groundwater 0U9 at Naval Submarine Base - New London is 
important to the Navy and EPA. Comments provided by the public are valuable in helping to select the remedies for 
groundwater at these sites. 

You may use the space below to write your comments, then fold and mail. Comments must be postmarked by July 14, 
2008. Comments can be submitted via mail or e-mail and should be sent to either of the following addresses: 

Ron Pinkoski, Remedial Project Manager Richard Conant 
NAVFAC MIDLANT OPNEEV IR Program Manager 
Environmental Restorafion Naval Submarine Base - New London 
Building Z-144 Bldg. 439, Box 101, Room 104 
9742 Maryland Avenue Route 12 
Norfolk, VA 23511-3095 Groton, CT 06349-5039 
Tel (757) 444-0735 Tel: (860) 694-5649 
Email: ronald.pinkoski@navy.mil Email: richard.conant@navy.mil 

If you have any quesfions about the proposed remedies orthe comment procedures please contact Mr. Ron Pinkoski 
at (757)444-0735. 

Name 

Address. 

City 

State Zip. 

Telephone 
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Richard Conant 
IR Program Manager 
Naval Submarine Base - New London 
Bldg. 439, Box 101, Room 104 
Route 12 
Groton, CT 06349-5039 
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APPENDIX D 

PUBLIC MEETING TRANSCRIPT 



PROPOSED PLAN FOR BASE-WIDE GROUNDWATER OPERABLE 

UNIT 9 

SITES 2, 3, 7, 9, 14, 15, 18, 20, AND 23 

Public Meeting regarding the 
Naval Submarine Base - New London taken at 
the Best Western Olympic Inn, Route 12, 
Groton, Connecticut, before Clifford 
Edwards, LSR, Connecticut License No. 
SHR.4 07, a Professional Shorthand Reporter 
and Notary Public, in and for the State of 
Connecticut on June 26, 2008, at 6:35 p.m. 

ORIGINAL 

DEL VECCHIO REPORTING SERVICES, LLC 
PROFESSIONAL SHORTHAND REPORTERS 

117 RANDI DRIVE 
MADISON, CT 06443 

HARTFORD NEW HAVEN STAMFORD 



A P P E A R A N C E S : 

COREY RICH 
TETRA TECH NUS, INC. 
Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 
412.921.4040, f: 412.921.8984 
Corey.Rich@TetraTech.com 

RICHARD CONANT 
IR PROGRAM MANAGER 
NAVAL SUBMARINE BASE - NEW LONDON 
Building 439, Box 101, Room 104 
Route 12 
Groton, Connecticut 06349 
860.694.5649 
Richard.Conant@Navy.mil 

KYMBERLEE KECKLER 
REMEDIAL PROJECT MANAGER 
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION 1 
Federal Facilities Superfund Section 
1 Congress Street 
Boston, Massachusetts 02114 
617.918.1385 
Keckler.Kymberlee@EPA.gov 
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A P P E A R A N C E S (CONTINUED) 

ALSO PRESENT: 

Val Jurka 

Noah Levine 

Linda Levine 

Mark Oefinger 

Felix Prokopf 

Ron Pinkoski 

Mark Lewis 

Chris Zendan 

Larry Gibson 

Harry Watson 

Andrew Stackpole 



1 RICHARD CONANT: Thank you, 

2 everyone, for showing up. I think all of 

3 you know me, Richard Conant. I'm with the 

4 NAVFAC Public Works Environmental Division 

5 now. 

6 We are no longer a separate 

7 compartment at the base, but we're still 

8 on the base. Tonight, we're going to be 

9 presenting our proposed plan for the base 

10 water/ground water operable unit 9 or 10 

11 sites. 

12 Depending on how you want the 

13 count, that's 9 up there. But sometimes 

14 we break Site 2 and into 2-A and 2-B. 

15 We will start off, Corey, our 

16 contractor. Navy contractor, will be 

17 presenting the proposed plan here during 

18 the meeting and then immediately go into a 

19 public hearing. 

20 If anyone would like to make a 

21 comment, have any questions, please 

22 present those. You certainly can present 

23 written comments to us during the public 

24 notice period which started -- Corey, 

25 July --

Del Vecchio Reporting 
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COREY RICH: June 14. 

RICHARD CONANT: -- June 14th and 

closes down July --

COREY RICH: --14. 

RICHARD CONANT: -- 14th. 

And after that we will incorporate 

any comments into a ROD that will be out 

and reviewed by the regulators, and 

eventually we will finalize that 

ROD --

Hey, you are missing the best part 

here. 

Before ever we get into this, I'd 

like to introduce our new RPM, remedial 

program manager. 

Ron, please stand up and introduce 

yourself. 

RON PINKOSKI: Ron Pinkoski, also 

with NAVFAC, but I'm located at Naval 

Station Norfolk. 

But I'm the program manager for the 

cleanup here at New London. 

RICHARD CONANT: It's great to have 

Ron here. 

He brings a lot of experience over 

Del Vecchio Reporting 
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1 from the army. 

2 RON PINKOSKI: The army. 

3 RICHARD CONANT: I've been saying the 

4 air force for months now. 

5 I finally got that right. But BRAC 

6 chased him out of the army. He's with the 

7 Navy now. So it's great to have him on 

8 board. 

9 And Val Jurka I think you know is our 

10 former RPM is still with us. He's gone 

11 over to more technical capacity. 

12 But I think we'll be seeing his face 

13 here and his involvement with the program 

14 here as I think we get into a very intense 

15 and exciting period as we -- I hesitate to 

16 say wrap things up. 

17 But over the next two or three years 

18 I think we've made a lot of progress. 

19 Hopefully Kymberlee and Mark will shake 

20 their head, yes. 

21 KYMBERLEE KECKLER: Yes. 

22 RICHARD CONANT: We do have --

23 certainly, this we're wrapping up the Area 

24 A Wetland, I think is the next site that's 

25 really in the barrel. 

Del Vecchio Reporting 
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1 And then, we save the best for 

2 last, lower base which is going to be a 

3 very complex, very complicated, very 

4 exacting site to deal with. But we'll get 

5 there. 

6 We are well into a FS/feasibility 

7 study on that. But not to get into 

8 that, our focus is with the ground 

9 water, OU. 

10 Go ahead, Corey. 

11 COREY RICH: All right. Thanks. 

12 Again, my name is Corey Rich with 

13 Tetra Tech NUS, consultant for the 

14 Navy. 

15 Before I get started, there's three 

16 handouts in the back if people didn't pick 

17 them up. There's the proposed plan back 

18 there. 

19 There's also a copy of the 

20 presentation if you want to get a closer 

21 look at some of the slides. I know it's a 

22 little difficult to read the screen if you 

23 are towards the back. 

24 So take a look at the slides. 

25 There's also a copy of the public notice 
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1 that went out regarding the proposed plan 

2 being available for review. This ran in 

3 the New London Day back on June 14th. 

4 So if you need those, go ahead and 

5 grab them. There's also a sign-in sheet 

6 back there to make sure we have a record 

7 who is attending the meeting. 

8 Dick went through most of our agenda 

9 here. We've gone through our 

10 introductions. This presentation, we're 

11 going to review the regulatory 

12 process, describe operable unit 9, some of 

13 the details, characteristics of it and 

14 then also present our proposed plan for 

15 addressing the ground water and operable 

16 unit 9. 

17 Once we wrap up the technical 

18 presentation, we'll open the floor for 

19 formal comments and try and provide all 

20 the responses that we can at this 

21 time. 

22 If there's a comment raised we can't 

23 address, we'll get back to you in writing 

24 with additional information once we can 

25 get that information available. And 
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1 then, we'll close out the meeting. 

2 Through the regulatory process to 

3 summarize CERCLA, the Comprehensive 

4 Environmental Response Compensation and 

5 Liability Act, there's multiple steps in 

6 the process under CERCLA from preliminary 

7 assessment site inspections and studies to 

8 determine what to do with the 

9 contamination you would find formally 

10 documenting the remedies that you're going 

11 to select through a proposed plan and 

12 ROD, then going through a remedial design 

13 to figure out how to address and implement 

14 that remedy than actually doing the 

15 remedy, the remedial action, and then 

16 going through operations and maintenance 

17 if that's necessary for that particular 

18 site. 

19 As we talked about tonight, we are 

20 here to present the proposed plan. 

21 Obviously, that's why it's highlighted in 

22 red. 

23 So we are here to present the 

24 alternatives that we have decided are the 

25 best for the groundwater operable unit 9 
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1 and to get feedback from the public on 

2 it. 

3 Slide: So this slide helps us to 

4 understand what the proposed plan is 

5 for. It facilitates the public 

6 involvement in the CERCLA process. 

7 It presents the lead agency's --

8 who, in this case, is the Navy -- their 

9 preferred alternative to address the 

10 contamination present, all the 

11 alternatives that were evaluated, and the 

12 reasons for selecting preferred 

13 altematives. And it' s a requirement for 

14 public participation under CERCLA and the 

15 NCP. 

16 The next step in the CERCLA process 

17 is to develop the record of decision, 

18 formalizing the selection process. It's a 

19 legal document that certifies that the 

20 remedy selection process was done in 

21 accordance with CERCLA. 

22 It provides all the technical backup 

23 for the alternatives that were 

24 considered, all the engineering 

25 components, the remedial action 
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1 objectives, the cleanup levels and so 

2 forth. 

3 . And it is a tool to explain to the 

4 public the problems the remedy seeks to 

5 address and the rationale for its 

6 selection. 

7 So with that introduction, we are 

8 going to move in to operable unit 9, go 

9 through some general introduction and then 

10 get into each of the specific sites and 

11 the details of each of those sites. 

12 So operable unit 9, it's New 

13 London, includes sites at these 

14 ten -- includes ground water at these ten 

15 sites. We have broken out 2-A and 2-B in 

16 this summary. 

17 Ron, if we could go to figure 

18 one. Just click on that. 

19 Probably best to look at this in your 

20 handouts. I'll give you some general 

21 directions. North is at the top. South 

22 is at the bottom. 

23 Route 12 is running right here. 

24 Thames River is over here. There's 

25 basically two portions of the sub 
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base, kind of the northern portion that we 

have some groundwater concerns at. 

Site 2 is the Area A landfill which 

is up here, which has been 

addressed -- the soils have been 

addressed. Area A Wetland which is Site 

2B is up here. 

Site 20 which is the weapons center 

is right here. Site 14, over bank 

disposal area northeast, is right 

here. Site 7, the torpedo shops, is in 

this vicinity. And Site 3 area downstream 

is right here. 

This is a east-to-west trending 

valley, and most of the groundwater 

migrates to the west obviously and 

discharges into the Thames River. 

If we could head south then. 

Southern part of the facility. Crystal 

Lake Road, main gate right down here. We 

have four sites down in this area. 

We have Site 15 which is the spent 

acid storage and disposal area right 

here. Site 18 was the solvent storage 

25 area building. 
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1 We have Site 9 which was OT-5 or 

2 waste oil tank 5. And then we also had 

3 Site 23 which was the tank farm where they 

4 previously had underground storage tanks 

5 in that area. 

6 So if you just minimize that. 

7 So for several of these sites. Site 

8 3, 7, 14, 15, 18 and 20, the Navy felt we 

9 had sufficient information to go to a 

10 ROD, and we developed an interim ROD and 

11 signed that ROD back in December of 

12 2004. 

13 So for those sites, we've implemented 

14 remedies. And at that time, there was not 

15 enough information for Sites 2A, 2B, 9 or 

16 23 to go forward in the ROD process. 

17 So some additional data has been 

18 collected since 2004. There's been some 

19 additional evaluations, risk assessments 

20 done with that data. 

21 And then tonight we are combining all 

22 that information or we have combined all 

23 that information into one proposed plan to 

24 document all the final remedies for all 

25 ten of these sites. 
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1 Next slide: So to get into the 

2 detailed description of the sites, we have 

3 Area A landfill Site 2A and Area A Wetland 

4 2B. 

5 As we saw in the previous slide, the 

6 sites are both located in the 

7 northeastem-north central portion of New 

8 London. The land fill is about 13 

9 acres. 

10 The wetland is approximately 26 

11 acres. The landfill is relatively 

12 flat, bordered with some steep wooded 

13 hillsides to the south, wooded ravine to 

14 the west and area wetland to the 

15 north. 

16 The major source of contamination in 

17 this area for the landfill was disposal of 

18 incinerated combustible waste, 

19 refuse, debris, so forth was put in the 

20 landfill. 

21 At one time there were some storage 

22 pads on top of the landfill where some 

23 transformers and electric switches were 

24 stored. There's also some petroleum 

25 compounds were disposed up there, and 
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1 there's also some spent acid solutions 

2 that were poured into some trenches in 

3 landfill. 

4 In the wetland itself historically 

5 DDT was used as a pesticide to control 

6 mosquitoes in that area. In the late '50s 

7 the area -- wetland area was filled in 

8 with some dredge spoils that were pumped 

9 up from the Thames River. Dredge spoils 

10 average about 10 to 35 feet in that 

11 area. 

12 This photo is a picture of Area A 

13 landfill looking south. The current 

14 surface is all paved and used for storage 

15 of equipment of materials for the 

16 Navy. You can see the rocky outcrop on 

17 the south side there. 

18 Next slide: This is Site 2B Area A 

19 wetlands. It was a cold day. Everybody 

20 was doing our site inspections I think 

21 back then. But you can see the wetland 

22 area is predominantly covered by 

23 phragmites, grassy areas there to the 

24 north, looking north here. 

25 Next slide: So the nature and extent 
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1 of contamination for 2-A and 2B, these 

2 sites were included in several 

3 investigations, Phase II RI, the base-wide 

4 groundwater OU RI. 

5 We completed the RI, and the 

6 recommendations out of the RI were to 

7 continue monitoring the groundwater at 

8 these sites under a previously signed 

9 ROD. 

10 There was a cap installed at Area A 

11 landfill back in '97, I believe it 

12 was. And as part of that ROD there was a 

13 groundwater monitoring component that was 

14 part of it, and so the groundwater at that 

15 site was being monitored. 

16 To date there have been eight years 

17 of monitoring completed, and that 

18 information helped us further evaluate the 

19 issues at Sites 2A and 2B. The most 

20 recent ground, they are on biannual 

21 sampling effort up there now was in 2006. 

22 If we can go to figure 2 there, 

23 Ron. 

24 Overall, we haven't seen any 

25 significant issues with the groundwater 
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1 coming out of the landfill. Most of our 

2 monitoring well networks are along this 

3 side of the landfill. 

4 Groundwater flows in this 

5 direction. We have a series of wells 

6 along this northern boundary. We've been 

7 monitoring those as I said for eight 

8 years. There's also wells in the area 

9 downstream to capture flows that moves in 

10 this direction. 

11 But overall we haven't seen any 

12 significant hits in these wells. The only 

13 hit that we saw was actually on a side 

14 gradient well which was a reference well 

15 we were using, and we saw some copper in 

16 there in 2006. 

17 But that appears to be related to a 

18 site unrelated to our Area A wetland/Area 

19 A landfill. 

20 So this information has told us that 

21 our cap is working properly, and we don't 

22 have significant migration from the 

23 landfill itself. 

24 Next slide: We also updated our risk 

25 assessment using this most recent 
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1 data. We went back using the data and 

2 some latest methodologies that are 

3 available. Those evaluations showed us 

4 that there were no unacceptable risk to 

5 current receptors. 

6 The only possible current receptor 

7 would be a construction worker that would 

8 go in and excavate and expose the 

9 groundwater and come into contact with 

10 it. 

11 But if somebody would hypothetically 

12 put a well in there and try to develop it 

13 for residential use, groundwater may 

14 present some unacceptable risk to those 

15 hypothetical receptors. 

16 We also went back and looked at vapor 

17 intrusion issues, that is if there's any 

18 volatiles present in the groundwater that 

19 could migrate up through to the surface 

20 and any inhabited buildings or so forth 

21 would present any risks that evaluation 

22 showed that the volatiles that are 

23 there. 

24 If there are any at low enough levels 

25 that they are not causing any risk to 
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1 human health at this point. 

2 At Site 2B there's some ecological 

3 risks associated with the site. 

4 Back -- the groundwater itself was 

5 evaluated, and surface water was 

6 evaluated. 

7 And the groundwater is not expected 

8 to present any risks -- wait. Go 

9 back. Exposure of ecological receptors to 

10 groundwater or surface water affected by 

11 groundwater are not expected and, 

12 therefore, not evaluated. 

13 Site 2A, groundwater at 2A discharges 

14 to the surface water in the area 

15 wetland. And the results of the Phase II 

16 ecological risk assessment indicated that 

17 there were some chemicals in surface 

18 water, sediment, and soil that could 

19 adversely impact ecological 

20 receptors. 

21 We are currently still evaluating the 

22 sediments at Site 2B. There's an ongoing 

23 remedial investigation for that site. 

24 We are going to have some ongoing 

25 discussions with the regulators on that 
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1 tomorrow as a matter of fact, and there 

2 will be final decision on that in probably 

3 about a year. There will be a decision on 

4 how to address the risks associated with 

5 the sediments there. 

6 So overall, as far as groundwater is 

7 concerned, there's a current monitoring 

8 program under OU-1. 

9 There's institutional controls in 

10 place that prohibit use of the ground 

11 water, and at this point because we have 

12 these controls in place, the monitoring in 

13 place, there's no FS required. 

14 Feasibility study is what FS stands 

15 for. 

16 Going to move on to Site 3, trying to 

17 cover and evaluate all these sites, and 

18 then we'll go through the alternatives we 

19 developed for them and show our 

20 recommended alternative at the end 

21 here. 

22 Site 3 is area downstream water 

23 courses and the over bank disposal 

24 area. This site covers about 75 acres and 

25 contains mainly undeveloped wooded areas 
^ 
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1 and recreational areas. 

2 Historic major sources of 

3 contamination were past application of 

4 pesticides, abandoned disposal areas, and 

5 the Site 7 septic leach fields. 

6 Site 7 is located just 

7 upgradient -- side gradient of Site 

8 3. And there were some leach fields in 

9 there and historically some materials may 

10 have been exposed in the leach field and 

11 migrated down through Site 3. 

12 There was a large remedial action in 

13 that site for the soils and sediments back 

14 in '99 and 2000. About 18,000 tons of 

15 material was removed from that site and 

16 disposed of off site. 

17 Another smaller area that was found 

18 during this remedial action, the Site 3 

19 new source area was remediated back in 

20 October of 2007. So just about 

21 eight, nine months ago. That material was 

22 excavated and disposed of off site as 

23 well. 

24 This is -- this picture is of Site 

25 3. This is OBDA pond and site or stream 
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1 one. Area A landfill would be just 

2 upgradient of this. And this heads south 

3 towards the golf course. So give you a 

4 some landmarks as to where we are at. 

5 As far as nature and extent of 

6 contamination, this site has also gone 

7 through several different phases of 

8 investigation. The main groundwater 

9 contaminants of concem were chlorinated 

10 solvents. 

11 Trichloroethylene was the primary 

12 contaminant concern, and most of these TCE 

13 was detected primarily along stream five 

14 which is along the northern board of Site 

15 3 and just downgradient of the leach 

16 fields that I talked about at Site 7. 

17 So we feel that that was the primary 

18 source of the groxindwater contamination we 

19 had seen there. 

20 We can go to figure 3. Again, 

21 hopefully you can see these in the back of 

22 your packet. The picture or the figures 

23 are at the back of your packets. But this 

24 is historical infontiation from 2000 -- the 

25 base-wide groundwater RI. 
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1 This is Triton Road, Shark 

2 Boulevard. This is Site 7, the torpedo 

3 shops. This area is area downstream. 

4 Primarily we've seen contamination 

5 right along this area. This was the leach 

6 field. There were two leach fields 

7 here, a south one and a north one. 

8 But you can see the concentrations 

9 that have been detected there. TCE is the 

10 primary contaminant. We've had some 

11 degradation compound like vinyl chloride 

12 and cis-1, -2 dichloroethene as well in 

13 the well. 

14 If we can go to slide four or figure 

15 four. Because we wrote an interim ROD 

16 back in 2004 and selected a remedy, we've 

17 been implementing that remedy over the 

18 past two years. And in Site 3 there was a 

19 remedy selected. 

20 So these results are the most recent 

21 of the groundwater monitoring program that 

22 we've had at the site. 

23 There were three wells where we've 

24 continued to see some contaminant levels 

25 above our remedial goals that we've 
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1 selected, 3MW16D, 2DMW29S and 

2 2DMW16D. 

3 And the levels that we're seeing are 

4 marginally above our medial goals. In 

5 general we haven't seen significant 

6 groundwater contamination. It's generally 

7 been just marginally above our goals that 

8 we've selected. 

9 Also historically, we had put in a 

10 few temporary wells near Site 3 new source 

11 area when we were investigating that. We 

12 had some hits of PAHs. 

13 But after we went back, reevaluated 

14 the data and as is typical with temporary 

15 wells, we found a lot of suspended 

16 solids. 

17 We had high turbidity in those 

18 wells, and we picked up maybe some 

19 material from the asphalt or maybe some 

20 material from other places. 

21 And we foiind that those detections 

22 were not truly indicative of something in 

23 the groundwater itself as much as the 

24 suspended solids that were in there. 

25 Next slide: As far as the human 
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1 health risk assessment for Site 3 

2 goes, there's currently no unacceptable 

3 risks to current receptors that would be 

4 construction workers from exposure to the 

5 groundwater. 

6 However, if hypothetically in the 

7 future, a residence was built on this site 

8 and the groundwater was used as a drinking 

9 water source, there would be a potential 

10 for human health. The primary 

11 contaminants of concerns are TCE, 

12 trichloroethylene and vinyl chloride. 

13 As far as ecological risks, 

14 though, there's no significant risk 

15 anticipated from migration of the 

16 groundwater to surface water. 

17 Next slide: Recently here in 2008 we 

18 went back and revisited vapor 

19 intrusion. There's been some new 

20 guidance, new information out. Went 

21 through that evaluation. 

22 And again, we saw no unacceptable 

23 risks to current industrial land use which 

24 is what the Navy is using it for at this 

25 point. 
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1 But there is a concem at one 

2 well, 2DMW29S. If the land use would be 

3 changed to residential, there may be 

4 some -- there are some restrictions that 

5 would be required to make sure that no 

6 residence would be built within a hundred 

7 feet of that well or in areas where 

8 contamination would be at similar 

9 concentrations. 

10 So because of those risks, because of 

11 those issues at Site 3, this site went 

12 through a feasibility study. 

13 Before you start your feasibility 

14 study, you look at your risks and you 

15 determine what type of remedial action 

16 objectives you're going to have so you can 

17 develop your alternatives to meet these 

18 remedial action objectives. 

19 And the three objectives that were 

20 developed and determined to be appropriate 

21 include a protection of current receptors 

22 from incidental exposure to groundwater 

23 with petroleum or chlorinated solvents at 

24 concentrations above PRGs, also protect 

25 any future potential receptors from 

Del Vecchio Reporting 
(203) 245-9583 



27 

1 regular ingestion or exposure to 

2 groundwater via vapor intrusion, also 

3 protect any aquatic ecological receptors 

4 through migration of any petroleum 

5 contaminated groundwater into surface 

6 water. 

7 After defining these, then we 

8 developed remedial alternatives to address 

9 the contaminant levels. Considering the 

10 dilute disperse contamination that we saw 

11 there, we just developed two 

12 alternatives, the first being a no-action 

13 alternative which was required under 

14 CERCLA, which we just consider ongoing 

15 five year reviews of the site. 

16 And we also looked at an 

17 institutional controls and monitoring 

18 alternative which is a limited action 

19 scenario where we place restrictions, we 

20 formally identify the location and 

21 magnitude of the contamination and put 

22 restrictions on extraction of the 

23 groundwater. 

24 We also put controls on vapor 

25 intrusion based on land use. We also 
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1 monitor migration and degradation until 

2 contaminants reduced to the remedial 

3 goals, and we continue to conduct 

4 five-year reviews. 

5 So those were two altematives to 

6 Site 3. 

7 Moving on to Site 7 which is the 

8 torpedo shops also located in that 

9 northern area. The site includes four 

10 buildings, and it's on the northern side 

11 of Triton Road. It's used for maintenance 

12 for the torpedoes. 

13 Solvents and petroleum products were 

14 used at the site during maintenance 

15 activities, some of which may have been 

16 disposed of in on-site septic systems 

17 until 1983. 

18 There's also some underground storage 

19 tanks that were used to store petroleum 

20 products for use primarily for heating 

21 purposes, I believe, inside the facility 

22 and may have been some waste liquids and 

23 so forth stored there and possibly 

24 discharged. 

25 There was remedial action on the 
. - . . , 
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1 soils and septic system back in 2006. 

2 Some contaminated soils on the western 

3 side of building 325 and also the southern 

4 side of building 325 that were 

5 excavated, removed and disposed of off 

6 site. 

7 This is a picture of building 

8 325. One excavation as we mentioned for 

9 soils was done on this side of the 

10 building. The other was on the southern 

11 side of the building. 

12 Next slide: Site 7 also investigated 

13 during several remedial 

14 investigations, several phases. Primary 

15 contaminants also included solvents, some 

16 benzene, chlorobenzene, trichloroethylene 

17 detected here at building 325. 

18 We can go and take a quick look at 

19 those -- look at five first. I kind of 

20 have them in order there. 

21 First slide shows --or first 

22 figure, figure five, shows some historic 

23 contamination detected in these 

24 wells. 

25 The data set provided includes 
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1 detections and non-detections to 

2 understand the distribution of and 

3 contamination. If you see a "U" after the 

4 result, that means detect and 

5 non-detect. That's a detection limit that 

6 the laboratory was able to see down 

7 to. 

8 A "J" is actually a detection, just 

9 shows that there's a little bit of 

10 uncertainty with that data, depending on 

11 action limits, detection limits at the 

12 lab. 

13 Primarily we saw contamination right 

14 near the septic system, this cross-hatched 

15 area identified where we saw the 

16 contamination historically. 

17 Go to I think it's slide three or 

18 figure three. 

19 This is back to figure three where we 

20 showed all Site 3 and Site 7 contaminants 

21 of concern. There were several wells that 

22 we saw in 2000 that had some detections of 

23 trichloroethylene driving some of the 

24 risks there. 

25 And then, after the 2004 ROD, we 

Del Vecchio Reporting 
(203) 245-9583 



31 

H^^ 

1 implemented a groundwater monitoring 

2 program similar to Site 3. 

3 You can go to figure four. 

4 As part of that program, this is Site 

5 7, we actually have not detected any 

6 contaminants above remedial goals in this 

7 well at this point. 

8 So within the past eight years, 

9 we -- concentrations have decreased below 

10 our remedial goals and are no longer 

11 really a concem at this site. 

12 So with that said, human health risk 

13 assessment was recently revisited. No 

14 unacceptable risks to current 

15 receptors. There's still this potential 

16 risk to hypothetical future 

17 residents. 

18 This was primarily developed, defined 

19 with some of the historic data. As we 

20 said a lot of the risks are 

21 reducing -- concentrations appear to be 

22 reducing. 

23 They are really -- risks are 

24 decreasing as we speak. Ecological risk 

25 assessments, no real significant risks 
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1 with ecological receptors. 2008 vapor 

2 intrusion evaluation indicated no further 

3 action is required for vapor 

4 intrusion. 

5 We still went through the process of 

6 RAOs, alternative development for Site 7 

7 as we did when we developed the 2004 

8 ROD. Again, the RAOs were similar to 

9 protect current receptors, future 

10 receptors and the aquatic ecological 

11 receptors. 

12 For this site we had actually looked 

13 at three alternatives, a no-action and 

14 institutional controls and 

15 monitoring. 

16 And also because originally when we 

17 were looking at this site, there was a 

18 very defined, small contaminated source 

19 area right near building 325, we looked at 

20 more aggressive approach and then pump and 

21 treat or extraction on off-site discharge 

22 so that we may be able to capture 

23 that. 

24 Because we have new data and new 

25 information, this alternative is probably 
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1 too aggressive with the data we've seen 

2 since then. 

3 Piomp and treat, again as far as costs 

4 go, is significantly higher than 

5 institutional controls and monitoring 

6 which is more appropriate for the types of 

7 contaminants and concentrations that we've 

8 seen out there. 

9 So move on to the next site. Site 

10 9 --

11 If there are any questions that you'd 

12 like to ask during the presentation, just 

13 let me know. Formally we'll try to 

14 document those in the next public hearing 

15 part of this presentation. 

16 Site 9 is waste oil tank, waste oil 

17 tank 5 -- sorry. It was a 750,000-gallon 

18 underground concrete storage tank. The 

19 soil at the site was investigated and 

20 addressed under corrective action under 

21 the state's RCRA program. 

22 Tank was used to store fuel oil, 

23 bilge water and other waste oil 

24 solutions. The tank's use was 

25 discontinued back in 1993. All of the 
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1 contents were removed. 

2 There were some PCBs or 

3 polychlorinated biphenyls detected in the 

4 residual sludge that was in there. That 

5 was subsequently removed and disposed of 

6 properly, and the tank was actually closed 

7 in place then. 

8 This tank is located within the 

9 boundaries of Site 23, the tank farm and 

10 as a whole. Because it's all within that 

11 one site, we were addressing the 

12 groundwater within the Site 23 

13 efforts. 

14 Interesting picture, just a blank 

15 field that's where the tank was. Nothing 

16 very obvious there, but the tank was in 

17 this area. 

18 Site 14, over bank disposal area 

19 northeast located up in the same general 

20 vicinity as sites 3 and 7. Miscellaneous 

21 wastes were dumped there over the edge of 

22 ravine. 

23 The material covered about 80 feet in 

24 diameter, really small area, disposal 

25 area. Back in 2001 the entire waste 
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1 material was excavated and disposed of off 

2 site. 

3 It was about 270 tons of material 

4 that were excavated and taken off site for 

5 disposal. 

6 This is a picture of the site after 

7 it was restored. 

8 Next slide: As far as nature and 

9 extent of contamination, this site was 

10 investigated during several phases. The 

11 only thing detected in the ground water 

12 adjacent to this site were naturally 

13 occurring metals. 

14 Hiaman health risk assessment did not 

15 indicate any unacceptable risks due to 

16 exposure from groundwater. We didn't 

17 detect any volatiles, so there were no 

18 vapor intrusion issues. Ecological risks 

19 had no issues as well. 

20 And, therefore, we did not proceed to 

21 an FS or develop alternatives for this 

22 site. 

23 Spent acid storage and disposal 

24 area. Site 15, is located in the southern 

25 part of siib base New London. It's located 

Del Vecchio Reporting 
(203) 245-9583 



36 

1 between buildings 409 and 410. 

2 Historically there was a rubber-lined 

3 underground storage tank at this site that 

4 was used to store waste battery acid. 

5 Batteries were a big part of 

6 submarine use historically. Since the 

7 Navy has gone nuclear, batteries aren't 

8 used like they were in the past. 

9 But when those batteries ran their 

10 life cycle or the acid in the batteries 

11 ran their life cycle, it was a 

12 placed -- temporarily stored that waste 

13 acid. 

14 There was a removal action completed 

15 back in '95 in which 318 tons of lead 

16 contaminated soil were removed. And the 

17 tank itself was removed, and this material 

18 was disposed of off site. 

19 This is a picture of the site. You 

20 can see the rather triangular-shape cut in 

21 the asphalt there. That was where the 

22 tank was and the removal action that was 

23 done there. 

24 Nature and extent of 

25 contamination, overall from the various 
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1 investigations that were done, some TCE 

2 and metals were detected at elevated 

3 concentrations in this area back in 2000 

4 during the base-wide groundwater RI. 

5 We -- these detections were somewhat 

6 anomalous when we first saw them because 

7 we had some historic data that didn't show 

8 us these same issues. 

9 Once we saw these contaminants of 

10 concern, we conducted a data gap 

11 investigation, went back, resampled these 

12 wells again. And it appears that these 

13 results from the BGOURI base-wide 

14 groundwater RI were anomalies. 

15 Several factors that were considered 

16 may have contributed to these 

17 anomalies. The wells hadn't been sampled 

18 in a long time. They weren't 

19 redeveloped. 

20 Maybe some particulates, other 

21 materials settled in these wells. Some 

22 different sampling techniques were 

23 employed at that time, and there was also 

24 some interferences. 

25 So pre-BGOURI, post-BGOURI showed one 
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1 thing. These other set of results showed 

2 another. We based our determination off 

3 of the whole set of data that was 

4 available to us. 

5 So looking at that whole data 

6 set, we did not determine any unacceptable 

7 risk to human health from exposure to the 

8 groundwa t e r. 

9 There's really no exposure pathway to 

10 ecological receptors at this site where 

11 the groundwater discharge and impact 

12 them. 

13 We also reevaluated vapor intrusion 

14 which showed no significant issues. And 

15 again, without any true issues, we did not 

16 proceed to an FS to develop 

17 altematives. 

18 Site 18, solvent storage area, 

19 building 33, that's located in the 

20 southem portion of New London. 

21 You can close that out. 

22 Historically, that building was used 

23 for storage of gas cylinders and some 

24 drums and solvents. No expected or 

25 documented spills, leaks, whatever at the 
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1 site. 

2 Go to the next slide. This a picture 

3 of the building as it was several years 

4 ago. 

5 Next slide: We did an investigation 

6 at that site in the --in around 2000, and 

7 we found no significant groundwater 

8 contamination around the perimeter of the 

9 building. 

10 We looked upgradient and downgradient 

11 of the building. We really didn't detect 

12 any significant levels of 

13 contamination. 

14 We looked at what we did 

15 detect --in the human health risk 

16 assessment identified, no unacceptable 

17 risks during that evaluation, and we 

18 detected no volatiles in that area. 

19 So there were no vapor intrusion 

20 issues. Also, no real exposure pathways 

21 for ecological receptors and no reason 

22 then to proceed to a feasibility 

23 study. 

24 Going down to the last two sites 

25 here. Site 20, area weapons center, that's 
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1 back up in the northern portion of the 

2 facility up by Site 3 and Site 2, Site 

3 7, in that same area. 

4 Historically --or weapons center is 

5 used for weapons storage. There's bunkers 

6 there. There's also a small 

7 building, building 524. 

8 There's some small quantities of 

9 chemicals, solvents and wastes that are 

10 generated at that site, maybe some 

11 fuels -- well, there's fuels and also 

12 explosives that are stored in the bunkers 

13 up there. 

14 Soils were addressed through remedial 

15 action back in 2001. 200 cubic yards of 

16 PAHs and metals, contaminated soils were 

17 removed from the site, taken off site and 

18 disposed of, as far as groundwater is 

19 concerned. 

20 Here's a picture of the 

21 facility. Bunker storages or storage 

22 bunkers on your right. There's some 

23 access roads on your left. 

24 Groundwater is investigated during 

25 four different phases. There was some 
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1 low-level detections of volatiles and 

2 semi-volatile organic compounds, TCE and 

3 PAHs, detected in the groundwater. We 

4 also saw some naturally occurring 

5 metals. 

6 Those contaminants were evaluated 

7 through our human health risk 

8 assessment. Through the various 

9 investigations, the most recent data 

10 showed no significant risks to human 

11 health. 

12 There was also some changes to 

13 methodologies, sample analysis, sample 

14 collection that contributed to some 

15 changes over the years of different 

16 evaluations that were done at the 

17 site. 

18 We took a fresh look in 2008 at vapor 

19 intmsion indicated there were no 

20 significant risks to human health from 

21 this site. 

22 As far as ecological concerns, there 

23 were no unacceptable risks determined from 

24 this site from groundwater migration to 

25 surface water. And again, because no real 

Del Vecchio Reporting 
(203) 245-9583 



42 

1 risks associated with exposure to 

2 groundwater at the site, we didn't proceed 

3 to a feasibility study. 

4 Last site, Site 23, tank farm, 

5 located in the southern portion of New 

6 London, there were 10, 11 USTs at Site 23 

7 historically. Those have all been closed 

8 out. 

9 There were some evidences of releases 

10 of petrolevmi products from those tanks and 

11 piping. The soils associated with 

12 contaminated soils were addressed through 

13 several small removal actions that were 

14 done under the state's UST program. 

15 And each of those tanks that were 

16 closed in place, obviously the product was 

17 removed from them, the tops were 

18 demolished and then they were 

19 backfilled. The tanks were filled with 

20 stone, crushed stone, and the area was 

21 backfilled. 

22 But because of that area historically 

23 being a lake. Crystal Lake, there's 

24 groundwater issue in that area as far as 

25 groundwater level is elevated during rainy 
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1 parts of the year. There's some buildings 

2 that have had some flooding issues on the 

3 sub base. 

4 So the ring drains that were in that 

5 area to depress the water table around 

6 USTs were left in place and continued to 

7 help collect groundwater and discharge 

8 that so that we can depress the water 

9 table in that area. So those ring drains 

10 are still in place, and they are 

11 collecting groundwater. 

12 So we have -- if you move to the next 

13 slide, this just gives you a picture of 

14 the tank farm area. At the surface it's 

15 all the ball fields that you can see out 

16 at sub base and all the former tanks are 

17 underneath these ball fields. 

18 So those drains were -- portions of 

19 the drains were rehabbed back in 2000 when 

20 the storm sewer system went under some 

21 renovations. 

22 The deep groimdwater system now 

23 connects downstream with the shallow 

24 surface water that's collected in the new 

25 system that was installed back in 
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1 2000, and then all that water, both 

2 groundwater and surface water, eventually 

3 discharge into the Thames River down in 

4 Goss Cove. 

5 If we look at figure six, you can see 

6 the blue outline or the former tanks and 

7 the drains. 

8 The ring drains are around 

9 there, and the discharge pipes that go out 

10 and tie in with this deep dewatering 

11 system as well in the red that you can 

12 see. 

13 These were also historically storm 

14 drains. But when the new system was 

15 installed, they were basically abandoned 

16 as storm-water conveyance -- for 

17 storm-water conveyance and now just 

18 collect groundwater to help dewater the 

19 system. So these are actually all 

20 perforated pipes that allow collection of 

21 groundwater. 

22 The greenish-yellowish system is the 

23 most recent system that was 

24 installed, and then the light blue system 

25 is the existing system that's out 
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1 there. 

2 But for this -- for this site, 

3 because these areas were continuing to 

4 collect groundwater and continuing to 

5 discharge that groundwater to the Thames 

6 River, there was a metering pit put in 

7 here so that we could sample that, make 

8 sure that contaminated groundwater wasn't 

9 being discharged and wasn't posing a 

10 potential threat to human health or the 

11 environment. 

12 So we've been studying that for the 

13 past year. 

14 Go to the next slide. 

15 Well, overall the grovindwater was 

16 investigated back in 2000 in the 

17 BGOURI. We didn't see any real 

18 significant contamination back then. 

19 We opted to postpone proceeding to 

20 the FS until we could evaluate the 

21 groundwater being collected by this drain 

22 system, under water drain system. 

23 We did one year's worth of data 

24 collection out there from 2007 to 

25 2008. We only saw some minor 
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1 exceedances, really I think from arsenic 

2 and a couple PAHs. 

3 But we also had some suspended solid 

4 issues there especially from the 

5 arsenic. We looked at total undissolved 

6 results there, and the arsenic in the 

7 dissolved was much lower than the criteria 

8 in the concentration that we saw in the 

9 total sample that was unfiltered. 

10 The PAHs, again, we had a stray hit 

11 during one of the three rounds or one of 

12 the four rounds, and we did not have 

13 similar results in our sample in 

14 duplicate. So again there's some 

15 likelihood of suspended solids 

16 contributing to that as well. 

17 Next slide: We took that most recent 

18 data. We evaluated the risks back in the 

19 base-wide groundwater OURI and found that 

20 those risks were acceptable at that 

21 time. 

22 We took our new data, also evaluated 

23 that in 2008 and showed that there were no 

24 unacceptable risks to the construction 

25 workers under the current industrial land 
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1 use scenario. 

2 Conservatively, we estimated some 

3 potential risks to hypothetical residents 

4 in that area, but our data really shows 

5 minimal impacts to the groiondwater. 

6 It's more of a cautionary that these 

7 risks are being identified. We also 

8 looked at vapor intrusion exposure pathway 

9 and did not see any potential issues 

10 associated with that. 

11 Because of those potential 

12 hypothetical risks to future 

13 receptors, we did go through evaluation of 

14 alternatives, developed two remedial 

15 action objectives to protect those future 

16 receptors and also protect the ecological 

17 receptors that may come in contact when 

18 the groundwater discharges the surface 

19 water. 

20 Looked at two alternatives here, no 

21 action and institutional controls and 

22 monitoring. 

23 As far as alternative two is 

24 concerned, we would locate the areas 

25 contaminated with groundwater 
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1 contamination and restrict extraction and 

2 use of that groundwater and then conduct 

3 five-year reviews as well. 

4 So that concludes a simimary of all 

5 the background information, the nature and 

6 extent of contamination, the alternatives 

7 we evaluated and basically a summary of 

8 all the information for those sites. 

9 Now, as far as our proposed 

10 remedy, if you recall, we had --we have 

11 remedies proposed for Site 3, Site 7 and 

12 Site 23. Those were the sites where we 

13 had risks. 

14 As far as sites 3 and 7, because of 

15 their proximity, the similar contaminants 

16 of concern at those sites, we're lumping 

17 our proposed remedies together. 

18 Alternatives GWl-2, GW2-2 which were 

19 institutional controls and 

20 monitoring, as part of those remedies as 

21 discussed previously, we would continue 

22 our institutional controls that were 

23 identified as part of the interim ROD or 

24 implemented as part of the interim 

25 ROD. 
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1 And those controls locate or identify 

2 the location and magnitude of the 

3 groundwater contamination. They restrict 

4 extraction and use of groundwater. 

5 And for Site 3 because we had a 

6 vapor, a potential vapor intrusion 

7 issue, that will also identify that as a 

8 potential concern. 

9 If you want to go to figure 

10 seven, this figure identifies areas at the 

11 sub base that have land use controls. And 

12 sites 3 and 7 here are shown in 

13 yellow. 

14 They have land use controls on 

15 groundwater use, and they'll continue to 

16 be implemented as long as groundwater 

17 contaminants exceed remedial goals. 

18 You can go back to that slide. 

19 Again, as we said, we'll continue to 

20 monitor until those concentrations 

21 decrease. We'll continue to do five-year 

22 reviews, and the total present worth cost 

23 of this alternative as estimated 

24 previously was $623,000. 

25 The contaminants of concern for sites 
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1 3 and 7 and the remedial goals selected 

2 are summarized in this slide. We have six 

3 contaminants, all solvents for the most 

4 part, dichlorobenzene, benzene, 

5 chlorobenzene, hexachlorobenzene, 

6 trichloroethene and vinyl chloride. 

7 Most of these levels that are 

8 identified are based on Connecticut 

9 RSRs. Mostly drinking water exposure 

10 concerns, the only one that's not is the 

11 vinyl chloride. That's based on a vapor 

12 intrusion issue concern. 

13 For sites 9 and 23, the proposed 

14 remedy is institutional alternative GW3-2 

15 where we'll implement controls to identify 

16 or to restrict extraction and use of the 

17 groundwater. 

18 Figure seven is that same land use 

19 control figure we just saw. 

20 As of right now, we are preparing to 

21 put into action the land use controls that 

22 will be a follow-on to the record of 

23 decision that's signed for this site. So 

24 we'll implement those controls at Site 9 

25 and 23 in the near future. 
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And we'll conduct five-year 

reviews, and the total present worth cost 

is estimated to be about $120,000 for that 

remedy. 

The remaining sites, sites 2A and 

2B, because they were -- the groundwater 

in essence was addressed under OUl, we'll 

continue to implement those institutional 

controls and monitoring that were 

implemented under OUl for those 

sites, continue to monitor any potential 

migration contaminant issues associated 

with the landfill. 

For the remaining sites 14, 15, 18 

and 20, the proposed remedy is no further 

action. Basically the data available 

indicates that groundwater doesn't pose 

any significant risks to human health or 

the environment. 

So those are the proposed 

remedies. The public comment period, as 

we talked about at the beginning of the 

presentation, began back on June 

14th, 2008. It will wrap up on July 

14th. 
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1 We are having our public meeting this 

2 evening. Once we finalize the piiblic 

3 comment period, we'll prepare our 

4 responsiveness summary, a formal docioment 

5 that summarizes all the comments received 

6 and official responses to those comments. 

7 That document will get incorporated 

8 into the final record of decision, and we 

9 hope to have that final record of decision 

10 in August or as late as September of this 

11 year. 

12 As far as points of contact, if you 

13 feel you want to provide some additional 

14 comments after this evening or don't want 

15 to mail in comments, you can contact 

16 individuals up here on the screen from the 

17 Navy, Mr. Ron Pinkoski who is the remedial 

18 project manager with Midlant (phonetic) 

19 down in Norfolk, Mr. Richard Conant here 

20 at sub base and the regulators, 

21 Ms. Kymberlee Keckler with EPA and 

22 Mr. Mark Lewis from the DEP. 

23 So that concludes my 

24 presentation. If there's any official 

25 comments, we'll move into the hearing 
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1 portion of the meeting. If there's any 

2 unofficial, we can take those, too. 

3 Just off the record at this 

4 point. 

5 Anybody have any comments? 

6 MARK OEFINGER: Mark Oefinger from 

7 the Town of Groton, probably 

8 unofficial, just, maybe, for future 

9 consideration. 

10 I got notice of this on Tuesday. I 

11 hadn't seen the ad in the paper, and I was 

12 just -- I got it from Harry Watson who is 

13 currently the town manager. 

14 But I think he got it because he was 

15 a member of the committee that met for 

16 years and years and years. And I would 

17 just suggest in the future -- and I 

18 thought it was the practice. 

19 But at least, in the future, that 

20 when we have these types of reports, I 

21 think this -- you guys have done great 

22 work as far as I can tell. I'm very 

23 impressed at the thoroughness. 

24 But I would suggest that in the 

25 future when we are going to kind of roll 
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1 out the final recommended plan, that 

2 communities get notified formally, either 

3 the mayor who was notified but I think 

4 inadvertently because you didn't know he 

5 was a mayor. 

6 He was a member of the committee 

7 because I don't -- the host communities 

8 for the Town of Groton or Ledyard. I 

9 don't know anybody from Ledyard is 

10 here, but I doubt the Ledyard town council 

11 is aware of this meeting. 

12 I know I would have at least one 

13 counselor who would be very interested in 

14 being here. She couldn't be here because 

15 she's out of town. And it's just a 

16 heads-up for the future. I know you 

17 have -- receive comments to the 14th. 

18 But we usually always get notified 

19 about everything at the sub base. The sub 

20 base does an excellent job at keeping the 

21 host community informed. 

22 So just for future consideration and 

23 formal comment I want to pass on to 

24 you. 

25 COREY RICH: Yeah. Maybe, Dick, you 
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1 are best to speak to this. But I know the 

2 Navy tries to inform the public as much as 

3 they can. 

4 As far as the RAB distribution 

5 list, I think they have 

6 thirty-some --

7 RICHARD CONANT: -- thirty-five. 

8 Actually, Mark has got it in front of 

9 them there. I think we can probably do 

10 better as far as getting something 

11 directly to the higher ups at Ledyard and 

12 Groton. 

13 Of course, we do have the 

14 repositories out there, the Bill Library 

15 and Town of Groton Library. 

16 And all documents that will be 

17 finalized are available over there, and 

18 I'm fairly religious about getting those 

19 over --

20 MARK OEFINGER: I see that they are 

21 on the list and in the legal notice. 

22 RICHARD CONANT: We certainly --we 

23 are in an end game with this program. I 

24 think certainly aside from the legal that 

25 was published on this, I can endeavor to 
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1 get -- maybe beef up that list a little 

2 bit so it gets out to certainly you. 

3 Mr. Watson has been involved for 

4 many, many years. 

5 MARK OEFINGER: Yes, he has. 

6 RICHARD CONANT: We haven't had a lot 

7 of contact with Town of Ledyard, and maybe 

8 we can establish that. 

9 MARK OEFINGER: I do know I do have 

10 at least one counselor who will probably 

11 make more of an issue that they weren't 

12 aware of a hearing than the comments and 

13 the recommendations and the protocols that 

14 you've identified. So it's just --

15 RICHARD CONANT: Well, certainly the 

16 public comment period is open for another 

17 couple weeks now. 

18 So we'll entertain a call, e-mail to 

19 either point of contact, written 

20 response --

21 MARK OEFINGER: I will follow up with 

22 this one particular counselor. 

23 We did scan this in and e-mail it out 

24 to the entire council. 

25 RICHARD CONANT: What would be the 
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1 most -- I mean, the Town of Groton is a 

2 big place -- the most appropriate 

3 POC? 

4 MARK OEFINGER: Town manager's 

5 office. 

6 RICHARD CONANT: Okay, most 

7 definitely. 

8 MARK OEFINGER: At least, if the town 

9 manager doesn't notify people, they know 

10 who to hang. 

11 RICHARD CONANT: For many, many years 

12 we've been sending something out to Deb 

13 Jones --

14 MARK OEFINGER: Right. 

15 RICHARD CONANT: -- our point of 

16 contact. But maybe this should be bigger 

17 than that, 

18 When we were dealing with 

19 resources, she seemed to be the planning 

20 phase to this whole thing. 

21 MARK OEFINGER: Yup, Yup. 

22 RICHARD CONANT: I actually haven't 

23 had contact with her for a number of years 

24 on this. 

25 MARK OEFINGER: I tried contacting 
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1 her today to see if she was coming, and I 

2 didn't have any luck. 

3 She may be off this week. It isn't a 

4 criticism. It's just in the future, 

5 RICHARD CONANT: No, We have that 

6 reported and fair comment. 

7 And I think we can do a little better 

8 as far as trying to hit up high and if it 

9 can trickle down as far as what 

10 notifications you would like to make to 

11 your people. 

12 MARK OEFINGER: Great. Appreciate 

13 it. 

14 RICHARD CONANT: Certainly, we try to 

15 get some attendance at these 

16 meetings, and it's like pulling teeth 

17 sometimes. 

18 So it would be great, anything we can 

19 do to -- especially as we get into lower 

20 base which is going to be an exciting 

21 site. 

22 Why don't we segue right into the 

23 public hearing here. 

24 Thank you very much, Corey. Good 

25 presentation, very complex. We were a 
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1 little worried about the number of slides 

2 here. 

3 But groundwater covers a lot of sites 

4 out there. It's a complex situation. So 

5 we had to come think it through, and I 

6 thank everyone for bearing with us. 

7 But certainly now this is the foiTnal 

8 public hearing. If you have 

9 comments, if you have questions to direct 

10 anyone here, to direct to the Navy or to 

11 the EPA and the State that are represented 

12 here, please, you know, I would entertain 

13 anything at this time. 

14 And certainly in the back of the 

15 proposed plan here points of contact Ron 

16 and myself. If you want to give us a 

17 call, send us an e-mail, smoke 

18 signal, whatever you care to do, we'd be 

19 glad to take your comments right up to the 

20 piiblic when we close the public period in 

21 about two weeks. 

22 COREY RICH: Dick, maybe also bring 

23 to their attention that they can provide 

24 comments, written comments. 

25 You just fold it over. Your address 
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1 is on there. You can fold it together and 

2 mail it in. 

3 RICHARD CONANT: If you would like to 

4 send it in snail mail to me, that's 

5 fine. It's right on that sheet 

6 there. 

7 So any cjuest ions, comments. 

8 Mark, aga in , 

9 MARK OEFINGER: Again, Mark Oefinger 

10 from Groton, And this is really a 

11 question I'm curious: When we were 

12 talking about Site 23 which is the old 

13 tank farm, and if I understood -- I 

14 remember when that project was done quite 

15 a few years ago, but the sides and the 

16 bottom of the tanks were left in place and 

17 filled with stone? 

18 COREY RICH: Correct. 

19 RICHARD CONANT: That's correct. 

20 MARK OEFINGER: And the perimeter 

21 drains we're using because there's high 

22 ground water there, would it have been 

23 better to actually remove -- I'm asstoming 

24 the perimeter drains are needed because 

25 there's still contamination in the cement 
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1 or in the tanks or whatever is there 

2 or --

3 RICHARD CONANT: The ring drains are 

4 primarily there because we have to 

5 continue dewater out there. 

6 We'd be concemed if ground water 

7 comes up, not only would we flood out what 

8 used to be Crystal Lake out there 50, 60 

9 years ago, but also we might float some of 

10 the carcasses of the tanks. 

11 Now, the tanks, I got a look at them 

12 back in '94. We were cleaning them 

13 out. They are so big you could play 

14 tennis inside of it. 

15 MARK OEFINGER: I remember. 

16 RICHARD CONANT: And they were 

17 reinforced concrete. They don't build 

18 them like that anymore. 

19 We actually had a huge amount of 

20 trouble even stowing in the top of 

21 them. We didn't think we could do 

22 that. 

23 MARK OEFINGER: We are monitoring the 

24 groundwater, I suspect, because there's 

25 potential for pollution, or did we get all 
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1 pollution at the time? 

2 RICHARD CONANT: Exactly. 

3 MARK OEFINGER: Okay. 

4 RICHARD CONANT: There is some 

5 remnant oil contamination in place and 

6 primarily these tanks are used to store 

7 bunker fuel and No. 2 heating oil. 

8 The one exception to that was the one 

9 we converted over to storing waste oils 

10 there. 

11 COREY RICH: Site 9. 

12 RICHARD CONANT: Which is Site 9 that 

13 Corey went over. 

14 Yes, there is still some oil 

15 contamination out there. 

16 We are really pursuing natural 

17 attenuation that was a breakdown over 

18 time, but the concern is that there is a 

19 pathway through the deep drain 

20 system --

21 MARK OEFINGER: Okay. 

22 RICHARD CONANT: -- and the storm 

23 water system to the river, and that's why 

24 we are monitoring. 

25 MARK OEFINGER: Thanks. 
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1 RICHARD CONANT: Anything else? 

2 FELIX PROKOPF: Felix Prokopf, Ledge 

3 Light Health District. 

4 The Ledge Light Health District 

5 covers five towns, Ledyard, Town of 

6 Groton -- City of Groton, Waterford, New 

7 London, and East Lyme, So I deal with a 

8 lot of board members and things like 

9 that. 

10 Maybe something like what Mark is 

11 saying, if I could have or we could 

12 have -- I know, there's a lot of detail in 

13 this -- maybe like a two- or three-page 

14 statement of what you are doing --

15 RICHARD CONANT: Okay, 

16 FELIX PROKOPF: --to contact 

17 them, I saw something like that. I 

18 said. Jeez, I should have made a copy of 

19 it, 

20 And I was going to call you up on it 

21 where I can have two or three pages. 

22 Because we deal with a lot of 

23 board -- people change eve2y two or three 

24 years. 

25 There's new elections like health 
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1 district board. It would be nice if I 

2 could give them something not so 

3 detailed. 

4 Something - - a quick overview of 

5 what's going on and, then, where they can 

6 get the information like at the 

7 library. I think I saw Andy's number 

8 on. 

9 RICHARD CONANT: So you are looking 

10 for something more general, a snapshot of 

11 the entire program? 

12 FELIX PROKOPF: A new member on 

13 board, this is what is going on, that 

14 maybe something like that. I have two or 

15 three cars that I travel around with. 

16 Maybe something like that, Mark, that 

17 would be handy. Because you, like -- you 

18 deal with members all the time. So here's 

19 what going on at the base. 

20 They may not know -- that would help 

21 me so I can give them so I don't have to 

22 explain what's going on. 

23 RICHARD CONANT: I think we 

24 have --

25 FELIX PROKOPF: Maybe this is -- I'll 
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take a look at it. 

RICHARD CONANT: I can think of a 

number of things we might have. 

FELIX PROKOPF: Not SO much 

detail, just here's what we're doing. I 

don't know if I'm explaining it 

right. 

Something that explains what you are 

doing here, what's going on in proof and 

then contact numbers. 

RICHARD CONANT: Certainly. 

Certainly. I certainly have something 

like that, and I can provide it. 

Kimberly? 

KYMBERLEE KECKLER: Yeah. 

I wanted to point out that EPA's 

website for the base is about two 

pages, and it summarizes the progress at 

all of the sites. 

RICHARD CONANT: Yeah. 

FELIX PROKOPF: Again, that 

information would be put on this little 

simple handout, if I get called from 

another town, I can quickly hand them 

something on file. 
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1 RICHARD CONANT: We can certainly 

2 cobble something together I think would 

3 meet those needs there that as far as a 

4 snapshot of where we are at this time with 

5 the program and where we're going and 

6 certainly provide EPA's website as well 

7 which is the official website for this 

8 federal facility. 

9 FELIX PROKOPF: If I could say 

10 something to Mark: These guys have been 

11 doing a terrific job. 

12 I have been going to the every 

13 meeting for the last -- I don't know how 

14 many years. I don't even know how old I 

15 am. 

16 They tried and Sue Orrell, she used 

17 to call. She used to call all these 

18 officials, and nobody ever -- very few 

19 people showed up. 

20 So you did have a very good 

21 system. 

22 I don't want to say it's lax but even 

23 the last -- how many years have we been 

24 coming? 

25 RICHARD CONANT: Early '90s. 
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1 FELIX PROKOPF: Am I old? 

2 But they had a call system. Sue had 

3 a calling list and things like that. So 

4 they have been doing it in the past. 

5 RICHARD CONANT: I think we had a lot 

6 more interest in the past. And as we've 

7 gotten into various programs, the interest 

8 has faded a bit. 

9 And now maybe as we get to the end of 

10 this, we need to make an attempt to 

11 say. Hey, we are coming to the end of 

12 this, and it's time to maybe close things 

13 out, 

14 And if you have comments or concerns 

15 or want to catch up, now is the time to do 

16 it, 

17 FELIX PROKOPF: Only one free 

18 dinner, 10 or 12 years, cheese and Ritz 

19 crackers or something, 

20 RIGHTED CONANT: I'm sorry. We are 

21 protective of your tax dollars. 

22 Thank you, Felix. 

23 FELIX PROKOPF: Yeah. 

24 RICHARD CONANT: Any other 

25 questions? comments? 
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1 Hearing none, we'll close the piiblic 

2 hearing right now. 

3 Certainly comments can be submitted 

4 via the means that we outlined. 

5 Thank you all. 

6 COREY RICH: Thanks. 

7 (THEREUPON, THE DEPOSITION WAS 

8 CONCLUDED AT 7:43 P.M.) 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
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C E R T I F I C A T E 

I hereby certify that I am a Notary Piiblic, 

in and for the State of Connecticut, duly 

commissioned and qualified to administer oaths. 

I further certify that said hearing was taken 

by me stenographically reduced to typewriting under 

my direction, and the foregoing is a true and 

accurate transcript of the hearing. 

I further certify that I am neither of 

counsel nor attorney to any of the parties to said 

matter, nor am I an employee of any party to said 

matter, nor of any counsel in said matter, nor am I 

interested in the outcome of said cause. 

Witness my hand and seal as Notary Public 

this / ( ^ day of CJjJUUJ , 2008. 

Clifford Edwards 

Notary Public 

My commission expires: 9/30/2011 

Del Vecchio Reporting 
(203) 245-9583 



U.S. NAVY 
SUBMARINE BASE NEW LONDON ^ 

PROPOSED PLAN FOR BASEWIDE GROUNDWATER 
OPERABLE UNIT 9 

PUBLIC MEETING AND HEARING 
June 26, 2008 

Attendee Roster 

NAME ORGANIZATION PHONE # / ] ^ f c * - E-MAIL 

i . N O p \ \ L l O > A - e - ^ ' ^ ^ v : ^ g,CoO-MJg-^iis > -̂̂ N \̂TNJt̂ \̂ SK>gr.VgT 

lyijJru^ui^yMM^ \)^A- (?mi^i5^ b̂ aĴ K.U|̂ UvU(̂ -̂̂ -̂  
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E.1 HUMAN HEALTH RISKS ASSOCIATED WITH SITE 2 GROUNDWATER 



•^^^ 

From: Bob Jupin, Tetra Tech Risk Assessment Specialist 

To: Corey Rich, Tetra Tech Project Manager 

Date: May 19, 2008 

Regarding: Human Health Risks Associated with Site 2 Groundwater 

Historical and current information pertaining to Site 2 groundwater were reviewed to determine if Site 2 

groundwater poses a threat to human health and the environment. Historical information reviewed as 

part of this evaluation consisted of the Phase II Remedial Investigation (BRE, 1997) and the Basewide 

Groundwater Operable Unit Remedial Investigation Report (BGOURI) (Tetra Tech, 2002). Current data 

reviewed as part of this evaluation consisted of the data included in the Year 7 Annual Groundwater 

Monitoring Report for Area A Landfill (ECC, 2007). Groundwater data presented in the Year 3 Annual 

Groundwater Monitoring Report for Area A Landfill (Tetra Tech, 2003) was used to evaluate the potential 

for vapor intrusion at Site 2. This was the last year that VOCs were analyzed for in groundwater samples 

collected at Site 2. VOCs were eliminated as a concern at Site 2 after eleven rounds of groundwater 

monitoring. 

There have been changes in United States Environmental Protection Agency (USEPA) and Connecticut 

Department of Environmental Protection (CTDEP) guidance since the BGOURI HHRA was prepared. 

The major changes in guidance include: 

• USEPA Region 9 Preliminary Remedial Goals (2004) 

• CTDEP Remediation Standard Regulations (RSRs) Volatilization Criteria (2003) 

• Draft Guidance for Evaluating the Vapor Intrusion into Indoor Air (USEPA, 2002). 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance for Dermal Risk Assessment), Final Guidance (USEPA, 2004). 

• Guidelines for Carcinogen Risk Assessment (USEPA, 2005a). 

• Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens 

(USEPA, 2005b). 

The revised guidance was used in this evaluation. 

Site Description 

Figure 1-1 shows the general location of the Naval Submarine Base and Figure 1-2 shows the location of 

Site 2. Site 2 includes the Area A Landfill (Site 2A) and Area A Wetland (Site 2B). Area A Landfill 

opened around 1957. Incinerated combustible wastes were disposed at the Area A Landfill until 1963, 

followed by refuse and debris disposal until 1973, when landfilling operations ceased. The thickness of 

the landfill materials is estimated to range from 10 to 20 feet. After closure, a concrete pad was 



constructed on a portion of the landfill. In the early 1980s, transformers and electrical switches stored on 

the pad were reported to be leaking. Spent sulfuric acid solution from batteries was poured into trenches 

dug into Area A Landfill for disposal and subsequently covered with soil. Petroleum compounds had 

been poured from containers at the landfill and had flowed into the Area A Wetland. 

The Area A Wetland is located north of the Area A Landfill. In the late 1950s, dredge spoils from the 

Thames River were pumped to this area and contained within an earthen dike that extends from the Area 

A Landfill to the southern side of the Area A Weapons Center. The thickness of dredge spoils ranges 

from 35 feet to 10 feet. A small pond is located at the southern portion of the wetland, within which 1 to 3 

feet of standing water is present during all seasons. Phragmites is the predominant type of vegetation. It 

was reported that formulated (water-soluble) 1,1,1-trichloro-2,2-bis(4-chlorphenyl)ethane (DDT) was used 

in the 1960s prior to the 1972 ban on DDT. 

A two-phase Remedial Investigation (RI) was conducted for the Area A Landfill and Wetland from 1990 to 

1995 and a Focused FS (FFS) was conducted for the Area A Landfill in 1995. An RA, which involved the 

construction of a low-permeability cover system over the landfill area, was performed in 1997. Operations 

and maintenance (O&M) of the landfill cover system and groundwater monitoring at the Area A Landfill 

and Wetland have been performed in accordance with the O&M Manual. Land use controls have been 

implemented at the landfill to meet the requirements in the ROD. The status of the Area A Landfill is 

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

and vehicles. 

Current and expected future site usage is industrial/commercial. Groundwater at Site 2 is classified GB. 

Groundwater at Site 2 is not used as a potable water source. Currently there are no direct contact 

exposures to groundwater. Potential receptors evaluated in the HHRA for Site 2A included construction 

workers and hypothetical future residents. Potential receptors evaluated in the HHRA for Site 2B 

included construction workers. 

Phase II RI Report 

Groundwater at Site 2B was evaluated in the Phase II RI (BRE, 1997). As part of the evaluation, 

concentrations of chemicals in groundwater were compared to USEPA and CTDEP screening criteria for 

direct contact (USEPA Region IX Preliminary Remedial Goals, USEPA Maximum Contaminant Levels, 

and CTDEP Maximum Contaminant Levels, and CTDEP RSRs). A copy of the comparisons is included 

in Attachment A.1. Maximum concentrations of bis(2-ethylhexyl)phthalate, antimony, arsenic, barium, 

beryllium, boron, cadmium, lead, manganese, nickel, thallium, and vanadium exceeded the direct contact 

criteria. Construction workers were identified as the only plausible receptor for exposures to groundwater 



under current and expected future site use. The cancer risk of 4 x lO"'̂  was less than USEPA's and 

CTDEP's acceptable levels. The hazard index of 2.2 exceeded the USEPA and CTDEP acceptable level 

of 1. Manganese was the major contributor to the hazard index. The HHRA assumed that construction 

workers were exposed to groundwater 8 hours a day for 120 days a year or the entire length of the 

construction project. This is a very conservative assumption since it is unlikely that a construction worker 

would have contact with groundwater 100 percent of the time they are at the site. Assuming that a 

construction worker would have contact with groundwater 4 hours a day for one working month (30 days) 

results in a hazard index of 0.2, which is less than the USEPA and CTDEP acceptable level (Attachment 

A.2). The HHRA guidance has been updated since the Phase II RI was prepared, but the changes in the 

HHRA guidance would not change the conclusions of the HHRA. 

Basewide Groundwater Operable Unit Remedial Investigation Report 

Groundwater at Site 2A was evaluated in the BGOURI (Tetra Tech, 2002). As part of the evaluation, 

concentrations of chemicals in groundwater were compared to USEPA and CTDEP screening criteria for 

direct contact (USEPA Region IX Preliminary Remedial Goals, USEPA Maximum Contaminant Levels, 

CTDEP Maximum Contaminant Levels, and CTDEP RSRs) and migration (CTDEP volatilization and 

surface water protection criteria). A copy of the comparisons is included in Attachment A.3. Maximum 

concentrations of acetone, arsenic, barium, and mercury exceeded the direct contact criteria (Table 5-4). 

Arsenic and mercury were detected at concentrations exceeding the surface water protection criteria 

(Table 5-5). Construction workers were identified as the only plausible receptor under current and 

expected future site use. The HHRA determined that risks for construction workers were less than 

USEPA and CTDEP acceptable levels (Table 5-8). The HHRA guidance has been updated since the 

BGOURI was prepared, but the changes in the HHRA guidance would not change the conclusions of the 

HHRA. 

Year 7 Annual Groundwater Monitoring Report for Area A Landfill 

The analytical sampling results for the two latest rounds of groundwater samples collected from 

upgradient wells, downgradient wells in Area A Downstream, and downgradient wells in the Area A 

Wetland (Rounds 18 and 19) at Site 2 are presented in Table 3-2 in Attachment A.4. Groundwater 

samples were analyzed for only PAHs and metals. VOCs are not considered to be chemicals of concern 

at the Area A Landfill based on the conclusions of previous investigations. Cadmium, copper, lead, and 

zinc were detected at concentrations which exceeded the surface water protection criteria. Cadmium, 

copper, and lead were not detected in groundwater samples collected during the BGOURI. 

Concentrations of zinc in the latest two rounds of sampling were higher than those detected in 

groundwater samples collected during the BGOURI. Concentrations of the other chemicals detected in 



the latest rounds of groundwater samples were comparable to or less than those detected during the 

BGOURI. While concentrations of cadmium, copper, lead, and zinc were higher in the latest round of 

groundwater samples, potential risks to construction workers would still be less than USEPA and CTDEP 

acceptable levels (Attachment A.5). Potential risks to residents using groundwater as a drinking water 

supply would exceed USEPA and CTDEP acceptable levels, although residential development of Site 2A 

is prohibited. 

Vapor Intrusion Evaluation for Groundwater 

Year 3 groundwater data from Site 2 were evaluated to determine if there were unacceptable risks 

associated with vapor intrusion into buildings (Tetra Tech, 2008). Concentrations of volatile organic 

compounds (VOCs) in groundwater were compared to screening criteria for vapor intrusion. The 

screening criteria were obtained from USEPA's OSWER Draft Guidance for Evaluating the Vapor 

Intrusion into Indoor Air from Groundwater and Soils (Subsurface Vapor Intrusion Guidance), November 

2002, CTDEP's Proposed Revisions - Connecticut's Remediation Standard Regulations Volatilization 

Criteria, March 2003, and USEPA Region I (April 24, 2008). Concentrations of chloroform, 

tetrachloroethene, and trichloroethene at Site 2 exceeded the USEPA screening criterion. These chemicals 

were further evaluated using USEPA's Johnson and Ettinger Vapor Intrusion Model. Modeling results 

showed that cancer risks and hazard indices for residential and industrial scenarios were within USEPA and 

CTDEP acceptable levels at Site 2. Further evaluation against PRGs and ARARs showed that vapor 

intrusion is not an issue at Site 2. It was concluded that no further action was required for vapor intrusion 

issues at Site 2. 

Conclusions 

Historical and current information pertaining to Site 2 groundwater were reviewed to determine if Site 2 

groundwater poses a threat to human health or the environment. The conclusions of this evaluation are 

the following: 

• The HHRA for Site 2 Area A Landfill prepared during the BGOURI evaluated potential risks from 

exposures to groundwater by construction workers. The HHRA determined that risks for 

construction workers were within USEPA and CTDEP acceptable levels. 

• The HHRA guidance has been revised since the BGOURI HHRA was prepared, but the changes 

in the guidance would not change the conclusions of the HHRA. 

• Potential risks for construction workers exposed to Site 2 Area A Landfill groundwater would still 

be acceptable using the analytical results from the most recent rounds of groundwater sampling. 

Potential risks to residents using groundwater as a drinking water supply would exceed USEPA 

and CTDEP acceptable levels, although residential development of Site 2A is prohibited. 



Waste remains at Site 2 Area A Landfill under the landfill cap. Additional monitoring is required to 

demonstrate compliance. 

Dredge spoils remain at the Site 2 Area A Wetlands. There are no issues with groundwater at the 

Site 2 Area A Wetlands. 

The vapor intrusion evaluation for groundwater determined that risks from vapor intrusion were 

within USEPA and CTDEP acceptable levels for residential and industrial scenarios. The 

evaluation concluded that no further action was required for vapor intrusion issues at Site 2. 

Based on existing information, under current and expected land use. Site 2 groundwater does not 

pose a significant threat to human health or the environment. Adverse health effects are possible 

under hypothetical residential land use. 
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ATTACHMENT A.I 

TABLES FROM PHASE I) RI REPORT 
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SUMMARY OF COC SELECTION 
SITE 2 WETLAND - UNFILTERED GROUNDWATER (UG/L) (1) 

NSB-NLON, GROTON, CONNECTICUT 

CD 
CZJ 
CD 

c 

Chemical 

Carbon disulfide 

Xylenes, total 

2-IV1ethylphenol 

4-lvflethylphanol 

Benzoic acid 

Bls(2-ethyihexyllphthalate 

Di-n-butyl phthalate 

Dl-n-octyl phthalate 

Diethyl phthalate 

Phenol 

Aluminum 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium C i o f j l ) 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Frequency of 
Detection (2) 

U27 

1/27 

1/27 

1/27 

6/27 

4/27 

1/27 

2/27 

2/27 

1/27 

17/27 

12/26 

27/27 

4/27 

13/19 

9/26 

27/27 

5/27 

12/27 

14/27 

1/7 

26/27 

14/27 

27/27 

27/27 

8/27 

25/27 

5/27 

1/27 

Range of Detection 
12) 

2 

1 

2 

3 

0.5- 12 

11-31 

1 

0.6- 3 

1 

14 

39.6-9910 

1.9- 109 

15.5-904 

1 -3.6 

89,7-3260 

1.2- 10.9 

5920 • 296000 

2.9-13.8 

2.1 -37.5 

2 .8-44.6 

5 

86.1 -131000 

1.3-32.7 

1340-1080000 

2 .3-9270 

9 .3-116 

557-815000 

2.2- 5.1 

1.5 

Location of Maximum 

2WGW21S 

2WGW5S 

2WGW22D 

2WGW22D 

2WGW3D 

2WGW6D 

2WGW3S 

2WGW3D 

2WGW3D/2WGW3S 

2WGW22D 

2WGW6D 

2WGW21S 

2WGW3D 

2WGW6D 

2WGW21S 

2WGW3D 

2WGW21S 

2WGW21S 

2WGW6D 

2WGW21S 

2WGW5S 

2WGW5S 

2WGW2D 

2WGW21S 

2WGW5S 

2WGW6D 

2WGW21S 

2WGW6D 

2WGW3S 

Range of 
Nondetects (3) 

5 • 10 

5 - 1 0 

10 

10 

25 • 50 

10 

10 

10 

10 

10 

30 - 306 

2 - 5 

-
1 

21 .3 -43 

1 -4.8 

-
3 - 5 

3 - 19.9 

1.1 • 17.2 

5 

105 

1 -15.1 

-
7-25 .6 

1650- 2290 

1 - 5 

1 -7.2 

Federal 
MCL (4) 

-
10000 

.-

. 
6 

-
. 
-
-

50 • 200 (7) 

50 

2000 

4 

-
5 

-
100 

. 
1300(9) 

200 

300 (7) 

15(9) 

-
50(7) 

100 

-
50 

100(7) 

State 
MCL (5) 

10000 

6 

50 

2000 

4 

. 
5 

. 
100 

-

200 

-
. 
-
-

100 

50 

50 

Risk-based COC 
Screening Level (6) 

100 

1200 

180 

18 

15000 

4,8 

370 

73 

2900 

2200 

3700 

0.045 

260 

0.016 

330 

1.8 

-
18(8) 

220 

150 

73 

1100 

- ^ 8 0 
73 

18 

IB 

Selected 
ss COG? 

N 

N 

N 

N 

N 

Y 

N 

N 

N 

N 

•v-K/ 
Y 

Y 

V 

Y 

Y 

N 

N 

N 

N 

N 

^ N 
Y 

N 

Y 

Y 

N 

N 

N 

Rationale 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

•»-r 
3 

3 

3 

3 

3 

1 

2 

2 

2 

2 

o . ^ 
4 

1 

3 

3 

1 

2 

2 

CAd/iol̂ L^ U2W COCXLS 



SUMMARY OF COC SELECTION (Continuedl 
SITE 2 WETLAND - UNFILTERED GROUNDWATER (UG/L) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

Sodium 

Thallium 

Vanadium 

Zinc 

Frequency of 
Detactlon (2) 

27/27 

5/22 

4/27 

18/27 

Range of Detactlon 
(2) 

7580 • 8500000 

4 .6 - 16.2 

2 .7 -26 

6.8 - 274 

Location ol Maximum 

2WGW21S 

2WGW21S 

2WGW21S 

2WGW6D 

Range of 
Nondetects (3) 

-
1 -20 

3 - 2 0 

2 - 26.7 

Fedettl 
MCL (4) 

2 

5000 (7) 

State 
MCL (5) 

-
2 

-

Risk-based COC 
Screening Levet (6| 

0.26(10) 

26 

1100 

Selected 
BS C0C7 

N 

Y 

Y 

N 

Rationale 

1 

3 

3 

2 

Footnotes: Rationale Dasiqnatlons: 

CD 

cr 

1 Results in ug/L unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used In risk assessment, 

3 Sample-specific. 

4 Maximum contaminant level. lUSEPA, May 1995), 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter 11 EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0,1 or an incremental 

cancer risk of 1E-6 (USEPA Region III, October 20, 1995), 

7 Secondary MCL (SMCL) based on aesthetic water qualities, 

8 Hexavalent chromium. 

9 Action Level. 

10 Thallic oxide. 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than tha COC screening level. 

3 Maximum is greater than or equal to the COC screening level, 

4 No COC screening level available; maximum is greater than 

or equal to Federal Action Level. 
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TABLE 4.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES - PHASE II RI RE-EVALUATION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Fu 

Medium: Groundwater 

Exposure Me(jium GroL 

ure 

ndwater 

Exposure Route 

Dermal 

Receptor Population 

Construction Workers 

Receptor Age 

Adult 

Exposure Point 

Sile 2 

Parameter 

Code 

Daevent 

SA 

EV 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

Parameter Definition 

Dermally Absorbed Dose per Event 

Skin Surface Available for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weigtit 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Calculated 

3300 

1 

4 

30 

1 

70 

25550 

365 

Units 

mg/cm2-event 

cm2 

events/day 

hours/day 

days/year 

years 

kg 

days 

days 

Rationale/ 

Reference 

U S EPA, 2004 

U.S. EPA. 2004 

(1) 

(1) 

(1) 

(1) 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 

Intake Equation/ 

Model Name 

Dermally Absorbed Dose (mg/kg/day) = 

D A e v e n l x E V x E F x E D x S A 

B W x AT 

See text for calculation of DAevenl. 

Sources. 

1 - Professional judgment. 

U.S. EPA, 1989. Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Ivlanual. Pan A EPA-'S-iO/l-86/060. 

U.S. EPA, 2004 Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final EPA/540/R/99/005. 

Unit Intake Calculat ions 

Ingestion Intake = [IR-GW x EF x ED)/(BW x AT) 

Derma! Intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake = NA 

Noncancer Ingestion Intake = NA 

Cancer Dermal Intake = 5.54E-02 

Noncancer Dermal Intake - 3 87E+00 

4/25/2008 



TABLE 4.2 
INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT) 

SITE 2 - PHASE II RI RE-EVALUATION 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of 
Potential Concern 

Media Dermal Absorption 
Fraction (soil) 

FA 
Value 

Kp 
Value Units 

T(event) 
Value 1 Units 

Tau 
Value Units 

T 
Value 

* 
Units 

B 
Value 

Semivolatile Organic Compounds 
Bis(2-ethylhexyl)phthalate | Groundwater NA 0.8 2.5E-02 cm/hr 4 1 hr 1.7E+01 hr 4.0E+01 hr 1.9E-01 
Inorganics 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Manganese 
NicKel 
Thallium 
Vanadium 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

NA 1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.0E-03 
1.0E-03 
1.0E-03 
1.0E-03 
1.0E-03 
1.0E-03 
1.0E-03 
2.0E-04 
1.0E-03 
1.0E-03 

cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notes: 
All values from EPA's Risk Assessment Guidance for Superfund Volume 1: Human Health 
FA = Fraction Absorbed Water 
Kp = Dermal Permeability Coefficient of Compound in Water 
T(event) = Event Duration 
Tau = Lag Time 

Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final, July 2004. 
T* = Time to Reach Steady-State 
B = Dimensionless Ratio of the Permeability Coefficient of a Compound Through the 
Stratum Corneum Relative to its Permeability Coefficient Across the Viable Epidermis 
NA = Not applicable. 

i { j/2008 
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TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

SITE 2 - PHASE II RI RE-EVALUATION 
NSB-NLON, GROTON, CONNECTICUT 

Chemica l 

of Potent ia l 

Conce rn 

Semivolat i le Organ ic C o m p o u 

Bis(2-ethyihexyl)phthalaie 

Chronic / 

Subchron ic 

Oral RfD 

Value 

nds 

Chronic 2.0E-02 

Units 

Oral Abso rp t i on 

Eff ic iency 
for Dermal'^ ' 

Absorbed RfD (or D e r m a l " ' 

Value Units 

mg/kg/day 1 2 OE-02 1 mg/kg/day 

Primary 

Target 

Organ(s) 

Comb ined 

Uncertainty/fvlodify ing 

Factors 

Liver 1000/1 

R fD:Targe tOrgan(s ) 

Source(s] Date(5) 

(MM/DO/YYYY) 

i 
IRIS 4/23/2008 II 

Inorgan ics | 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Manganese 

Nickel 

Thallium*^' 

Vanadium 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chrome 

Chronic 

Chronic 

4 OE-04 

3 OE-04 

2 0E-01 

2.0E-03 

2.0E-01 

5 OE-04 

2.4E-02 

2.0E-02 

7 OE-05 

1 OE-03 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

0 1 5 
1 

0 07 

0 007 

1 

0.05 

0.04 

0.04 

1 

0.026 

6 OE-05 

3 OE-04 

1.4E-02 

1.4E-05 

2.0E-01 

2 5E-05 

9 6E-04 

8 OE-04 

7.0E-05 

2.6E-05 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

Blood 

Skin, CVS 

Kidney 

GS 

Developmental 

Kidney 

CNS 

Body Weigh! 

Liver 

Kidney 

1000/1 

3/1 

300/1 

300/1 

66/1 

10/1 

1/3 

300/1 

3000 

300 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

USEPA III 

USEPA III 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

10/11/2007 

10/11/2007 

Notes: 

1 - U S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for 

Dermal Risk Assessment) Interim. EP/V540/R/99/005. 

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. 

3 - Weight adjustment of the iRlS value. 

Definitions: 

CNS = Central Nervous System 

CVS = Cardiovascular system 

EPA Nl = U.S. EPA Region 3 RBC Table, October 11, 2007. 

GS = Gastrointestinal system 

IRIS = Integrated Risk Information System 

NA = Not Applicable 

4/25/2008 



TABLE 6.1 

CANCER TOXICITY DATA -- ORAL/DERMAL 

SITE 2 - PHASE II RI RE-EVALUATION 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
of Potential 

Concern 

Oral Cancer 

Value 

Slope Factor 

Units 

Oral Absorption 
Efficiency 

for Dermal'" 

Absorbed Cancer Slope Factor 

for Dermal'^' 
Value Units 

Weight of Evidence/ 
Cancer Guideline 

Description 

Oral CSF 

Source(s) Date(s) 
(MM/DD/YYYY) 

Semivolatile Organic Compounds | 
Bis(2-ethylhexyl)phthalate 1.4E-02 (mg/kg/day)-' 1 1.4E-02 1 (mg/kg/day)-' 82 IRIS 4/23/2008 1 
Inorganics | 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Manganese 
Nickel 
Thallium 
Vanadium 

NA 
1.5E-1-00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
(mg/kg/day)-' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.5E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
(mg/kg/day)' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
A 
D 

81 
NA 
81 
D 

NA 
NA 
NA 

NA 
IRIS 
IRIS 
IRIS 
NA 
IRIS 
IRIS 
NA 
NA 
NA 

NA 
4/23/2008 
4/23/2008 
4/23/2008 

NA 
4/23/2008 
4/23/2008 

NA 
NA 
NA 

Notes: 
1 - U.S. EPA, 2004; Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance 

for Dermal Risk Assessment) Interim, EPA/540/R/99/005, 
2 - Adjusted cancer slope factor for dermal = 

Oral cancer slope factor / Oral Absorption Efficiency for Dermal. 

IRIS = Integrated Risk Information System. 
NA = Not Available. 

EPA Group: 
A - Human carcinogen. 
BI - Probable human carcinogen - indicates that limited human data are available. 
B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 
C - Possible human carcinogen. 
D - Not classifiable as a human carcinogen. 
E - Evidence of noncarcinogenicity. 

< i i 08 
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TABLE 7 1 RME 

CALCULATION OF CHEMICAL CANCER RISKS ANO NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES - PHASE 11 Ri RE-EVALUATiON 

NSB-NLON. GROTON CONNECTICUT 

Scenario Timeframe. Future 

Receptor Population Construciion Workers 

Receptor Age. Adull ^ _ _ _ 

Medium 

Groundwater 

Medium Total 

Exposure Medium 

Groundwater 

E;<posure Medium Total 

Ewosure Point 

SiteZ 

Exposure Poini Total 

Exposure Route 

Dermal 

Exp. Route Total 

Chemical ol 

Potential Concern 

Bis|2-etriyiriexyl)phthaiate 

Antimony 

Arsenic 

Banum 

Bervliium 

Boron 

Cadmium 

Manganese 

Nickel 

Thallium 

Vanadium 

E.C 

Value 

16 0 

8 50 

32 6 

510 

1 50 

3170 

6 50 

BdSO 

d4 6 

8 90 

25 5 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Can 

Intake'Eitposure Concentration 

Value 

4 0E 

1 9E 

1 8E 

i d E 

3 3e 

7 0E 

1 5E 

1 9E 

2 0E 

2 0E 

5 BE 

07 

09 

08 

07 

10 

07 

09 

06 

09 

09 

09 

Units 

{mg/Vg/day] 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg.'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg.'day) 

cer Risk Calculations 

CSF/Unit RISK 

Value 

1.-iE-02 

NA 

1 5 E ' 0 0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/aay) ' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)-' 

(mg/kg/day) ' 

(mg/kg/day)'' 

(mg/kg/day) ' 

img/Kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)' 

Total of Receptor Risks Across All Media 

Cancer Rjsk 

5 6E-09 

2.7E-08 

3 3E.0B 

3 3E-08 

3 3E-08 

3 3E-08 

3 3E-08 

Non-Cancer Hazard Calculations ] 

Iniake/Eiioosure Concentration 

Value 

2 BE 

1 3E 

1 3E 

9 5E 

2 3E 

d 9E 

1 OE 

1 3E 

i l £ 

14E 

4 0E 

05 

07 

06 

06 

09 

05 

07 

Od 

07 

07 

07 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

RfD/RIC 

Value 

2 0E 

6 0E 

3 0E 

1 dE 

1 dE 

2 0E 

2 5E 

9 5E 

8 0E 

7 OE 

2 6E 

02 

05 

Od 

02 

05 

01 

05 

04 

04 

05 

05 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/Oay) 

(mg/kg/day) 

Toial of Receptor Hazards Across All Media 

Hazard Quotient 

0.001 

0 002 

0 004 

0 0007 

0 002 

0 0002 

0 004 

0 1 

0 0002 

0.002 

0 02 

0 2 

0 2 

0 2 

0 2 

0 2 



TABLE 9 1 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - PHASE II RI RE-EVALUATION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe Future 

R9ceptt>r Population Construction Workers 

Receptor Age- Adult 

Medium 

Ground*vater 

Medium Total 

Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 2 

ChetTiical 

of Polential 

Concern 

Bis(2-ethylhexyl)phthalate 

Antimony 

Arsenic 

Barrum 

Beryllium 

Boron 

Cadmium 

Manganese 

Nickel 

Thallium 

Vanadium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Carcinogenic Risk 

Ingestion 

" 

Inhalation 

--

-

Dermal 

6E-09 

3E-08 

3E-08 

External 

(Radiation) 

~ 

Receptor Risk Total 

Exposure 

Routes Total 

5E-09 

3E-08 

3E-08 

3E-08 

3E-08 

3E-08 

3E-08 

Primary 

Target Organ(s) 

Liver 

Blood 

Skin, CVS 

Kidney 

GS 

Developmental 

Kidney 

CNS 

Body Weigtit 

Liver 

Kidney 

Non-Carcin oganic Hazard Quotient 

Ingestion Intialation Dermal 

0 001 

0 002 

oooa 

0 0007 

0 002 

0 0002 

0 004 

0 1 

0 0002 

0 002 

0 02 

0 2 

Receptor HI Total 

Exposure 

Routes Total 

0 001 

0 002 

0 004 

0 0007 

0 002 

0 0002 

0 004 

0 1 

0 0002 

0 002 

0 02 

02 

0 2 

02 

02 

02 

Total Blood HI 

Total Body Weight HI 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Kidney HI 

Total Liver H) 

Total Skin HI 

Total Developmental HI 

0 002 

0 0002 

0 1 

0 004 

0 002 

0 02 

0 003 

0 004 

0 0002 

( ( i •008 
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T A B L E 5-4 

O C C U R R E N C E . D ISTRIBUTION, A N D SELECTION OF C H E M I C A L S OF P O T E N T I A L CONCERN FOR G R O U N D W A T E R AT SITE 2 

DIRECT C O N T A C T E X P O S U R E SCENARIOS 

BASEWIDE G R O U N D W A T E R O P E R A B L E UNIT R E M E D I A L INVESTIGATION 

N S B - N L O N , G R O T O N , C O N N E C T I C U T 

P A G E 1 OF 3 

S c e n a r i o T i m e f r a m e ; Fu tu re 

M e d i u m : G r o u n d w a t e r 

E x p o s u r e M e d i u m : G r o u n d w a t e r 

E x p o s u r e Po in t : A r e a A L a n d f i l l a n d W e t l a n d s (Si te 2) 

C A S N u m b e r C h e m i c a l 

M i n i m u m 

C o n c e n t r a t i o n 
11) 

M i n i m u m 

Qual i f ie r 

M a x i m u m 

C o n c e n t r a t i o n 
(1) 

M a x i m u m 

Qua l i f i e r 
Un i t s 

L o c a t i o n of M a x i m u m 

C o n c e n t r a t i o n 

De tec t i on 

F r e q u e n c y 
Range of 

N o n d e t e c t s ' " 

C o n c e n t r a t i o n 

U s e d for 

S c r e e n i n g ' " 

B a c k g r o u n d 

Va lue ' * ' 

R i s k - B a s e d 

C O P C 

S c r e e n i n g 

L e v e l ' ' ' 

Po ten t i a l 

A R A R ^ B C 

Va lue 

Po ten t i a l 

A R A R / T B C 

S o u r c e 

COPC 

F lag 

Ra t iona le for 

C o n t a m i n a n t 

De le t i on or 

S e l e c t i o n ' " 

Vo la t i l e O r g a n i c s 

78-93-3 

67-64-1 

75-AS-O 

100-41.4 

108-88-3 

79-01-6 

2 -BUTANONE 

C R R B C N DISULFIDE 

E T H Y L B E N Z E N E 

TOLUENE 

T R I C H L O R O E T H E N E 

2 

3 

2 

0.3 

0 4 

1 

J 

J 

J 

J 

J 

26 

120 

7 

0 3 

0 6 

1 

J 

J 

J 

ug/L 

ug/L 

ugiL 

ug/L 

ug/L 

ug/L 

2 W G W 3 9 D S - 0 4 

2 W G W 3 9 D S - 0 4 

2 W G V M 5 D S - 0 4 

2 W G W 3 9 D S - 0 4 

2 W G W 3 9 D S - 0 4 

3GW37S-04 

5/11 

3/11 

3111 

1/11 

2/11 

1/11 

5 

5 

1 - 4 

1 

1 

1 

26 

120 

7 

0 3 

0.6 

1 

NA 

NA 

NA 

NA 

NA 

NA 

190 N 

• N 

100 M 

130 

72 

1 6 

N 

N 

C 

400 

N/A 

N/A 

700 

N/A 

N/A 

70C 

N/A 

N/A 

700 

/-OO 

700 

1000 

1000 

1000 

5 

5 

5 

C T D E P R S R 

FED. tJCL 

C T D E P . M C L 

CTDEP RSR 

FED MCL 

C T D E P . M C L 

C T D E P R S R 

FED. f^CL 

CTDEP-MCL 

C T D E P RSR 

FED-WCL 

CTDEP-t i fCL 

C T D E P RSR 

FED-MCL 

CTDEP-MCL 

CTDEP RSR 

FED.MCL 

C T D E P . M C L 

NO 

N O 

N O 

NO 

N O 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

S e m i v o l a t i l e O r g a n i c s 

65-85-0 

ioe-95-2 

3 a 4 - M E T H y L P H E N O L 

BENZOIC ACID 

PHENOL 

0 75 

2.3 

2.5 

J 

J 

J 

3 5 

2 3 

2.5 

J 

J 

J 

ug/L 

ug/L 

ug/L 

2 W G W 3 9 D S - 0 4 

2 W G W 3 9 D S - 0 4 

2 W G W 3 9 D S - 0 4 

3/11 

1/10 

1/11 

5 1 - 6 . 2 

2 0 - 2 5 

5 - 6 2 

3.5 

2 3 

2.5 

NA 

NA 

NA 

18 N 

15000 N 

2200 N 

35 

N/A 

N/A 

50000 

N/A 

N/A 

4000 

N/A 

N/A 

C T D E P RSR 

FED-MCL 

CTDEP-MCL 

C T D E P R S R 

FED-MCL 

C T D E P - M C L 

C T D E P RSR 

FED-MCL 

CTDEP-MCL 

NO 

N O 

NO 

BSL 

BSL 

BSL 

72-54-8 4 ,4 ' -DDD 0.042 J 0.058 J ug/L 2 W G W 4 7 D S . 0 4 1/11 0 02 • 0 029 0 058 NA 0.28 C 0 15 

N/A 

N/A 

C T D E P R S R 

FED-MCL 

C T D E P - M C L 

N O BSL 

To ta l Me ta l s 

2 W G W 4 7 D S - 0 4 - D 

2 W G W 4 7 D S - 0 4 - D 

2 W G W 4 7 O S - 0 4 

2 W G W d 6 D S - 0 4 

2 W G W 4 6 D S - 0 4 

2 W G W 4 7 D S - 0 4 , 

2 W G W 4 7DS-04-D 

2 W G W 4 7 D S - 0 4 

50 
50 
50 
1000 
2000 
2000 
N/A 

N/A 

N/A 

50 

100 

100 

N/A 

N/A 

N/A 

CTDEP RSR 
FED-SMCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 

C T D E P - M C L 

C T D E P R S R 

FED-MCL 

C T D E P - M C L 

WT3m 

C T D E P R S R 

FED-MCL 

CTOEP-MCL 

C T D E P R S R 

FED-MCL 

C T D E P - M C L 

CTDEP RSR 

FED-MCL 

CTDEP-MCL 

C T D E P R S R 

FED-SMCL 

C T D E P - M C L 

JM' 



TABLE 5-4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 2 
DIRECT CONTACT EXPOSURE SCENARIOS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
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Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Area A LandfiH and Wetlands (Site 2) 

CAS Number 

7439.95^ 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7440-23-5 

7440-62-2 

7440-66-6 

Chemical 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

Minimum 
Concentration 

(1) 

5530 

36.6 

0.12 

7 4 

5790 

67000 

9 5 

6 1 

Minimum 
Qualifier 

J 

J 

J 

J 

Maximum 
Concentration 

1020000 

8960 

1 5 

7 4 

361000 

7930000 

1 4 6 

11 1 

Maximum 
Qualifier 

J 

J 

J 

Units 

ug'L 

ug/L 

ug/L 

ug/L 

ug/L 

ug'L 

ug/L 

ug/L 

Location of Maximum 
Concentration 

2WGW46DS-04 

2WGW47DS-04 

2WGW47DS-04-D 

2WGW38DS-04 

2WGW46DS-04 

2WGW46DS-04 

2WGW45OS-04 

2WGW46DS-04 

Detection 
Frequency 

HI 

11/11 

11/11 

2/11 

1/11 

11/11 

11/11 

3/11 

4/11 

Range of 

Nondetects'^' 

N/A 

N/A 

0 1 

1 2 - 5 7 

N/A 

N/A 

0 7 1 - 7 

3 - 1 - 6 8 

Concentration 
Used for 

Screening'^' 

1020000 

8960 

1.5 

7.4 

361000 

7930000 

14 6 

11 1 

Background 

Value'*' 

KsmnH 

11700 

32.2 

BH'M'M'M 

131 

Risk-Based 
COPC 

Screening 

Level"' 
N/A 

^ K ^ i ^ H N 

^B lAJ i^H ^ 

73 N 

N/A 

N/A 

26 N 

1100 N 

Potential 
ARARrrac 

Value 

N/A 
N/A 
N/A 
N/A 

N/A 
2 
2 
2 

100 
N/A 
100 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
50 
N/A 
N/A 

5000 
5000 
N/A 

Potential 
ARAR/TBC 

Source 

CTDEPRSR 
FED-MCL 

CTDEP-MCL 
CTDEP RSR 
FED-SMCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 
FED-SMCL 

CTDEP-MCL 

COPC 
Flag 

NO 

NO 

ma 

NO 

NO 

NO 

NO 

NO 

Rationale for 
Contaminant 
Deletion or 

Selection'" 
NUT 

BKG 

ASL 

BSL BKG 

NUT 

NUT 

BSL 

BSL BKG 

Dissolved Metals 
7440-38-2 

7440-39-3 

7440-70-2 

744047.3 

7440-48-4 

7439-89-6 

7439-95-4 

7439-96-5 

7439-97-6 

7440-09-7 

7440-23-5 

CALCIUM. FILTERED 

CHROMIUM. FILTERED 

COBALT. FILTERED 

IRON. FILTERED 

MAGNESIUM. FILTERED 

MANGANESE. FILTERED 

POTASSIUM, FILTERED 

SODIUM FILTERED 

29 3 

28 2 

32000 

1 8 

0 99 

219 

5530 

228 

0 12 

5090 

67300 

J 

J 

J 

J 

J 

J 

35 5 

1070 

3270D0 

1 3 6 

14 5 

263000 

1060000 

10100 

1 3 

360000 

7940000 

J 

J 

J 

ug/L 

ug/L 

^9'L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

2WGW47DS-04-F 

2WGW47DS-04-F 

2WGW46DS-04-F 

2WGW46DS-04-F 

2WGW47DS-04-F 

2WGW47DS-04-F 

2WGW46DS-04-F 

2WGW47DS-04-F 

2WGW47DS-04-F-D 

2WGW46DS-04-F 

2WGW46DS-04.F 

2/10 

10/10 

10/10 

5/10 

4/10 

9/10 

10/10 

10/10 

2/10 

10/10 

10/10 

2.7- 13B 

N/A 

N/A 

1 3 

0 94 - 1 1 

167 

N/A 

N/A 

0 1 

N/A 

N/A 

35.5 

1070 

327000 

1 3 6 

14.5 

263000 

1060000 

10100 

1 3 

360000 

7940000 

NA 

4 9 9 

48 6 

11700 

KEI9 

N/A 

220 

N/A 

| c 

I N 

I N 

N 

I N 

| N 

| N 

N/A 

N/A 

50 
50"' 
50 

1000 
2000 
2000 
N/A 
N/A 
N/A 
50 
100 
100 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
2 
2 
2 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED.MCL 
CTDEP-MCL 
CTDEPRSR 
FED-SMCL 

CTDEP-MCL 
CTDEPRSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 
FED-SMCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 

k'i4.-« 

17^ 

N O 

NO 

NO 

NO 

NO 

NO 

Ki*m 

NO 

NO 

ASL 

ASL 

NUT 

BKG 

BSL, BKG 

EPA 

NUT 

BKG 

ASL 

NUT 

NUT 

i i { 
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Scenario Timeframe; Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Area A Landfill and Wetlands (Site 2) 

CAS Number 

7440-62-2 

7440-66-6 

Chemical 

VANADIUM, FILTERED 

ZINC, FILTERED 

Minimum 
Concentration 

9 3 

13,6 

Minimum 
Qualifier 

J 

J 

Maximum 
Concentration 

9 3 

18 7 

Maximum 
Qualifier 

J 

J 

Units 

ug/L 

•jg/L 

Location of Maximum 
Concentration 

2WGW43DS 04-F 

2WGW47DS-Q4-F-D 

Detection 
Frequency 

1/10 

2/:0 

Range of 

Nondetects'" 

0 7 1 - 6 6 

32 - 7 6 

Concentration 
Used for 

Screening'" 

9 3 

'.6 7 

Background 

Value"' 

1 0 2 

131 

Risk-Based 
COPC 

Screening 
Level'" 
26 N 

11C0 t̂  

Potential 
ARARfTBC 

Value 

50 
N/A 
N/A 

5000 
5000 
N/A 

Potential 
ARAR/TBC 

Source 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
CTDEP RSR 
FED-SMCL 

CTDEP-MCL 

COPC 
Flag 

NO 

t^O 

Rationale for 
Contaminant 
Deletion or 
Selection'" 
BSL, BKG 

BSL, BKG 

Miscellaneous Parameters 
ALKALINITY 

CHEMICAL OXYGEN DEMAND 

HARDNESS asCaC03 

TOTAL DISSOLVED SOLIDS 

TOTAL ORGANIC CARBON 

TOTAL SUSPENDED SOLIDS 

2WGW46DS-04 

2WGW46DS-04 

2WGW46DS-04 

2WGW46DS-04 

2WGW40DS-04 

2WGW46DS-04 

2WGW41DS-04 

2WGW47DS-04 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
K;A 
N/A 
N/A 
N/A 
N/A 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 
FED-MCL 

CTDEP-MCL 
CTDEPRSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 
FED-MCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value 
A shaded chemical name indicates that the ctiemical has Deen selected as a COPC 

Footnotes' 
1 Sample and duplicate are counted as two separate samples wnen determining ihe minimum and maximum 

detected concentrations 
2 Values p^esenied are sampie-specific quaniitation limits. 
3 The maximum detected conceniration is used for screening purposes. 
4 95% Upper Tolerance Limit (UTL) of site tjackgrojnd data. 
5 The "sk-sased COPC screening ieve'i lot lap water use is presenieO The value is based on a 

[a^get haza'd quotient of 0 1 (or noncarcinogens (denoted with a "N" flag) or an incremental cancer 
nsK of 1 E-6 for carcinogens (denoted with a ' C flag) (USEPA. Region ix. November 2000). 

6 The chemical is selected as a COPC if the maximum detected concentration exceeds the nsk-based 
COPC screening level and/or an ARAR/TBC(s). 

7 Pyrene is used as a Surrogate for phenanthrene 
8 Value IS for nenavalent chromium. 
9 The US EPA has approved a new MCL for arsenic of 10 ug/L The new MCL goes into effect m 2006. The 

reduction m the MCL does not impact the human health nsk assessment. 

Associated Samcles 
2WGW3eDS-04 
2WGW39DS-04 
2WGW39DS-04-F 

2WGW40DS-04 
2WGW40DS-04-F 
2WGW41DS-04 
2WGW41DS-04-F 

2WGW42DS-04 
2WGW42DS 

2WGW43DS 
2WGW43DS 
2WGW44DS 
2WGW44DS 
2WGV1/45DS 

04-F 
04 

04-F 
04 

04-F 

04 

2WGW45DS-04.F 
2WGW46DS-04 
2WGW46DS-04-F 
2WGW47DS-04 

2WGW47DS-04-D 
2WGW47DS-04-F 
2WGW47DS-04-F-D 

3GW37S-04 
3GW37S-04-F 

Delinilions 
ARAR/TBC = Apphcable or Relevant and Appropriate RequiremenL'Tc Be Considered 
C = Carcinogen. 
COPC = Chemical of Potential Concern 
J = Estimated Value 
N = Nohcarcmogen. 
N/A= Not Applicable 
FED-MCL = Federal Maximum Contaminant Level (USEPA. August 2000). 
FED-SMCL = Federal Secondary Maximum Contaminant Level (USEPA. August 2000] 
FED-AL = Federal Aciion Level (USEPA, August 2000). 
CTDEP-RSR = Connecticut DEP Remediation Standard Regulations, 1996 
CTDEP-MCL = Connecllcul Maximum Contaminant Level 

Rationale Codes. 

For Selection as a COPC 
ASL = At:ove COPC Screening Level/ARAR/TBC 

For Elimination as a COPC 
BKG = Within Background Levels 
BSL = Below COPC Screening Level/ARAR/TBC 
NUT = Essential Nutrient. 
NTX = No Toxicity information 
EPAl = USEPA Region, or'.e dees no', advocate evaluaViOn of 'his chem.cal 
NV = These compounds are not evaluated m the HHRA and are only presented 

for informational purposes 
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Scenario 
Medium; 
Exposure 
Exposure 

Timeframe: Future 
Groundwater 
Medium: Groundwater 
Point: Area A Landfill and Wetlands (Site 2) 

CAS Number Chemical 
Minimum 

Concentration 
ni 

Minimum 
Qualifier 

Maximum 
Concentration 

ni 

Maximum 
Quatifier 

Units 
Location of Maximum 

Concentration 

Detection 
Frequency 

Range of 

Nondetects'^' 

Concentration 
Used for 

Screening'^' 

Background 

Value'*' 

Surface Water 
Protection 
Criteria"' 

Volatilization 

Criteria'" 

COPC 
Flag 

Rationale for 
Contaminant 
Deletion or 

Selection'"' 
Volatile Organics 
78-93-3 
67-64-1 
75-15-0 
100-41-4 
108-88-3 
"79-OI-5"" 

2-BUTANONE 
ACETONE 
CARBON DISULFIDE 
ETHYLBENZENE 
TOLUENE 
TRICHLOROETHENE 

2 
3 
2 

0 3 
04 

1 

J 
J 

J 
J 

26 
120 
7 

03 
06 

1 

J 
J 

ug/L 
uq/L 
uc,/L 
ug/L 
ug/L 
ug/L 

2WGW39DS-04 
2WGW39DS-04 
2WGW45DS-04 
2WGW39DS-04 
2WGW39DS-04 

3GW37S-04 

5/11 
8/11 
3/11 
1/11 
2/11 J 
1/11 

5 
5 

1 -4 
1 
1 
1 

25 
120 
7 

0 3 
0 6 

1 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

580000 
4000000 

2340 

50000 
50000 

N/A 
50000 
23500 

219 

NO 
NO 
NO 
NO 
NO 
NO 

BSL 
BSL 
NTX 
BSL 
BSL 
BSL 

Semivolatile Organics 

65-85-0 
108-95-2 

3&4-METHYLPHENOL 
BENZOIC ACID 
PHENOL 

0.75 
2.3 
2.5 

J 
J 
J 

35 
23 
25 

J 
J 
J 

ug/L 
ug/L 
ug/L 

2WGW39DS-04 
2WGW39DS-04 
2WGW39DS-04 

3/11 
1/10 
1/11 

5 1 - 6 2 
20 -25 
5 - 6 2 

3.5 
2.3 
2 5 

N/A 
N/A 
N/A 

N/A 
N/A 

92000000 

N/A 
N/A 
N/A 

NO 
NO 
NO 

NTX 
NTX 
BSL 

Lna/U 2WGW47DS-Q4 [ N/A " 

7429-90-5 
7440-38-2 
7440-39-3 
7440-70-2 
7440-47-3 

7440-48-4 
7439-89-6 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7440-23-5 
7440-62-2 
7440-66-6 
Dissolved Metals 
7440-38-2 
7440-39-3 
7440-70-2 
7440-47-3 
7440-48-4 
7439-89-6 
7439-95-4 
7439-96-5 
7439-97-6 
7440-09-7 
7440-23-5 
7440-62-2 
7440-66-6 

ALUMINUM 

BARIUM 
CALCIUM 
CHROMIUM VI 

COBALT 

IRON 
MAGNESIUM 
MANGANESE 

NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

1 1 1 1 1 1 1 1 ^ — 
BARIUM. FILTERED 
CALCIUM. FILTERED 
CHROMIUM. FILTERED 
COBALT, FILTERED 
IRON, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE FILTERED 

temiiiiiiiiii^^^ 
POTASSIUM, FILTERED 
SODIUM, FILTERED 
VANADIUM, FILTERED 
ZINC, FILTERED 

220 
16 1 
28 4 

30700 
1 4 

0 95 

188 
5530 
36 6 
0 12 
74 

5790 
67000 

95 
6 1 

29 3 
28.2 

32000 
1 a 

0 99 
219 

5530 
228 
0.12 
5090 

67300 
9 3 
136 

J 

292 
30 4 
920 

334000 
11 9 

134 

234000 
1020000 

8960 
1 5 
74 

351000 
7930000 

14 5 
11 1 

J 

J 

J 

J 
J 

uq/L 
ug/L 
uq/L 
uq/L 
uq/L 

ug/L 

uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 

35 5 
1070 

327000 
136 
14 5 

263000 
1060000 

10100 
1 3 

350000 
7940000 

93 
187 

J 

J 

J 

J 
J 

uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
uq/L 
ug/L 
uq/L 
ug/L 
uq/L 
ug/L 

2WGW47DS-04-D 
2WGW47DS-04-D 

2WGW47DS-04 
2WGW46DS-04 
2WGW46DS-04 
2WGW47DS-04 

2WGW47DS-04-D 
2WGW47DS-04 
2WGW46DS-04 
2WGW47DS-04 

2WGW47DS-04-D 
2WGW3aDS-04 
2WGW46DS-04 
2WGW46DS-04 
2WGW45DS-04 
2WGW46DS-04 

2WGW47DS-04-F 
2WGW47DS-04-F 
2WGW46DS-04-F 
2WGW45DS-04-F 
2WGW47DS-04-F 
2WGW47DS-04-F 
2WGW46DS-04-F 
2WGW47DS-04-F 

2WGW47DS-04-F-D 
2WGW46DS-04-F 
2WGW46DS-04-F 
2WGW43DS-04-F 

2WGW47DS-04-F-D 

1/11 
4/11 
11/11 
11/11 
7/11 

3/11 

10/11 
11/11 
11/11 
2/11 
1/11 

11/11 
11/11 
3/11 
4/11 

2/10 
10/10 
10/10 
5/10 
4/10 
9/10 
10/10 
10/10 
2/10 
10/10 
10/10 
1/10 
2/10 

69 1 - 138 
27 - 10 1 

N/A 
N/A 
1 3 

0 94 

112 
N/A 
N/A 
0 1 

1 2 - 5 7 
N/A 
N/A 

0 7 1 - 7 
3 1 - 6 8 

2 7 - 1 3 8 
N/A 
N/A 
1 3 

0 94 - 1 1 
167 
N/A 
N/A 
0 1 
N/A 
N/A 

0 7 1 - 6 8 
3 2 - 7 6 

292 
30 4 
920 

334000 
11 9 

134 

234000 
1020000 

8960 
1 5 
7 4 

361000 
7930000 

146 
11 1 

35 5 
1070 

327000 
136 
14 5 

263000 
1050000 

10100 
1 3 

360000 
7940000 

9.3 
187 

49 9 

48 6 

11700 

32 2 

49.9 
48.6 

131 

N/A 

N/A 
N/A 
110 

N/A 

N/A 
N/A 
N/A 

^ 880 
N/A 
N/A 
N/A 
123 

N/A 
N/A 
110 
N/A 
N/A 
N/A 
N/A 

• V F ^ H 
N/A 
N/A 
N/A 
123 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

NO 
k V * « 

NO 
NO 
NO 

NO 

NO 
NO 
NO 

m:t*t 
NO 
NO 
NO 
NO 
NO 

m:i*t 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

K ' i * 1 
NO 
NO 
NO 
NO 

BKG 
ASL 
NTX 
NTX 

BSL BKG 

SKG 

NTX 
NTX 
BKG 
ASL 

BSL BKG 
NTX 
NTX 
NTX 

BSL. BKG 

ASL 
NTX 
NTX 

BSL. BKG 
BKG 
NTX 
NTX 
BKG 
ASL 
NTX 
NTX 
BKG 

BSL BKG 
Miscellaneous Parameters 

ALKALINITY 
CHEMICAL OXYGEN DEMAND 

120000 
41600 

2420000 
2410000 

mq/L 
mg/L 

2WGW46DS-04 
2WGW46DS-04 

11/11 
10/11 

N/A 
20,000 

2420000 
2410000 

• • r p I i ^ H N/A N/A 

^ H S l l ^ H N/A N/A 
NO 
NO 

NTX 
NTX 

( i { 



( ( ( 

TABLE 5-5 
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Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Area A Landfill and Wetlands (Site 2) 

CAS Number Chemical 

CHLORIDE 
HARDNESS as CaC03 
SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

Minimum 
Concentration 

(11 

107000 
110000 
20000 
335000 
4000 

22000 

Minimum 
Qualifier 

J 

J 

Maximum 
Concentration 

ni 

15800000 
5030000 
989000 

29400000 
65200 
181000 

Maximum 
Qualifier 

J 

J 

Units 

mq/L 
mq/L 
mq/L 
mq/L 
mq/L 
mg/L 

Location of Maximum 
Concentration 

2WGW46DS-04 
2WGW46DS-04 
2WGW40DS-04 
2WGW46DS-04 
2WGW41DS-04 
2WGW47DS-04 

Detection 
Frequency 

11/11 
11/11 
8/11 
11/11 
11/11 
9/11 

Range of 

Nondetects'^' 

N/A 
N/A 

20,000 
N/A 
N/A 

4,000 

• 

Concentration 
Used for 

Screening'" 

15800000 
5030000 
989000 

29400000 
55200 
181000 

Background 

Value'" 

•1 
Surface Water 

Protection 

Criteria"' 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Volatilization 

Criteria'" 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

COPC 
Flag 

NO 
NO 
NO 
NO 
NO 
NO 

Rationale for 
Contaminant 

Deletion or 
Selection"' 

NTX 
NTX 
NTX 
NTX 
NTX 
NTX 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value 
A shaded chemical name indicates that the chemical has been selected as a COPC , 

Footnotes' 
1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations 
2 Values presented are sample-specific quantitation limits. 

3 The maximum delected concentration is used for screening purposes 

4 95% Upper Tolerance Limit (UTL) of site background data. 

5 Connecticut DEP Surface Water Protection criteria 

6 Connecticut DEP Volatilization criteria 

7 The chemical is selected as a COPC if the maximum detected concentration exceeds the 

CTDEP surface water protection or volatilization criteria. 

Associated Samples-

2WGW3aDS-04 

2WGW39DS-04 

2WGW39DS-04-F 

2WGW40DS-04 

2WGW40DS-04-F 

2'«GW41DS-04 

2WGW41DS-04-F 

2WGW42DS-04 

2WGW42DS-04.F 

2WGW43DS-04 

2WGW43DS-04-F 

2WGW44DS-04 

2WGW44DS-04-F 

2WGW45DS-04 

2WGW45DS-04-F 

2WGW46DS-04 

2WGW46DS-04-F 

2WGW47DS-04 

2WGW47DS-04-D 

2WGW47DS-04-F 

2WGW47DS-04-F-D 

3GW37S-04 

3GW37S-04-F 

DeTinilions' 
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 
C = Carcinogen 
COC = Chemical of Cor.cevn 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Applicable 

Rationale Codes 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC 

For Elimination as a COPC' 

BKG = Within Background Levels 

BSL = Below COPC Screening Level/ARAR/TBC 

NTX = No Toxicity Information 



TABLE 5-8 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 2 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

Receptor Media Exposure 
Route 

Cancer 
Risk 

Chemicals with 
Cancer Risks 

>10^ 

Chemicals with 
Cancer Risks 

> 10-'and < 10" 

Chemicals with 
Cancer Risks 

>10' 'andSlO" ' 

Hazard 
Index 

Chemicals with 
H l>1 

REASONABLE MAXIMUM EXPOSURES 
Construction Worker Groundwater Dermal Contact O.OE+00 1 - - 1 0.00008 

CENTRAL TENDENCY EXPOSURES 
Construction Worker Groundwater Dermal Contact 0-OE+OO 1 - - 1 0.00004 

( i ( 



ATTACHMENT A.4 

TABLES FROM YEAR 7 ANNUAL GROUNDWATER MONITORING 
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TABLE 3-2 

GROUNDWATER ANALYTICAL RESULTS SUMMARY, ROUNDS 18 AND 19 

YEAR 7 ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECTICUT 

J ^ r l ^ ^ > Primary 
Monitoring 
Cr i tar lon ' " 

NSB-NLON 
Background 

Concentration"' 

SVOCs (Mg/L) 
BENZO(A)ANTHRACENE 
BEN20(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
PHENANTHRENE 

0.3 
03 
0.3 
0,3 
59 
0,3 

-

-
-
-
-

Inorganics (Total) (pg/L) 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
ZINC 

150 
4 

0,25 "1 
11 
4,8 
1,2 
65 

1 92 
NA 
NA 

49,9 
107 
5,63 
131 

Inorganics (Dissolved) (Mg/L) 

ARSENIC 
BERYLLIUM 

CADMIUM 
CHROMIUM 
COPPER 

LEAD 

ZINC 

150 
4 

0 25 ' " 
11 

48 
1,2 

65 

2,55 
NA 

NA 
16 

39 4 

2.52 

109 

8/25/200fey 

,. 2LMW20S 
• ' ' Round 19 
? 12/13/2006 

2WMW21S 
Round 18 
8/28/2006 

- 2WMW21S 
Round 19 
12!?14/21)06 

2WMW40DS 
Rduna 18 
il30l2606 

2WiyiW40pS 1 
Round 19 
12/13/2606 

1 

Dry® 16 65' Dry @ 16.60' 

0.039 
0 041 
0.052 
0 037 

6.4 
0.11 

U 
U 
u 
U 
U 
J 

0.04 
0.042 
0 053 
0.038 

1.8 
0.061 

U 
u 
u 
u 
u 
J 

0.04 
0 042 
0 053 
0 038 

6.8 
0,035 

u 
U 
U 
U 
U 
J 

0.041 
0.043 
0.054 
0.039 

1.8 
0 033 

u 
U 
U 
U 

u 
u 

1 
5.3 
0,5 

0,034 
7.7 
6.4 

0.29 
13.4 

J 
U 

U 
J 
J 
J 

12.8 
0.3 

0.17 
7.3 

-•..• '••::• 1 4 

1,17 
60.5 

u 
u 

J 

5.1 
0.5 

0.034 
3,8 

• y - i - . - ^ ' . 6 

0.07 
12.2 

J 
UJ 

u 
J 
J 
UJ 

18.8 
0.3 

0.17 
7.3 

.7.5 
0.7 
61 

u 
u 

J 

1 
4.6 

0,1 
0 034 

6.4 

68.2 
0.11 

27 

J 
UJ 

U 
J 
J 
U 

J 

14 

03 
0.034 

6 

9 
0.1 

24 

u 
u 

u 

6.9 

01 
0.034 

2.9 
14.1 
0 08 

16.5 

J 

u 
u 
J 

J 
u 
J 

7 

03 
0 034 

7 

9 
0.2 

55 

u 
u 

u 

Notes 
[11 Based on Federal Ambieni Water Quaiily Cntena for D^oteciion ot aquatic '-I'e [cMromc, 
freshwater) (USEPA. 1999) and ConnecliCul Water Quality Crilefia 'or protection of numan 
heaitn from consumption of organisms (CTDEP, 1997) 

(2) Tolai'Dissoived background concentration taken from Basewide Groundwaler RemeQiai 
Invesngation Report [TiNUS. January. i996) 
(3) The reporting iimri from the laboratory exceeds the primary moniionng criterion 
for tnis analyte. 

•- = Not analyzed for m background samples 

DUP * Field duplicate sample 

J = Estimated value 

pg/L = micrograms per liter 

NA = Not available 

NSB-NLON = Naval Submarine Base New London 

SVOCs = Semivolatile organic compounds 

U = Undetected value 

Bold type denotes analyte detection 
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TABLE 3-2 

GROUNDWATER ANALYTICAL RESULTS SUMMARY, ROUNDS 18 AND 19 

YEAR 7 ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECTICUT 

Chemical ' " ' * ; ' 
Primary ;> 

Monitof inf l ' 
Criterion <"̂  

NSB-NLON 
Background 

Concentration'" 
SVOCs (Mg/L) 
BENZO(A)ANTHRACENE 
8ENZ0(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
PHENANTHRENE 

0.3 
0.3 
0.3 
0.3 
59 
0.3 

Inorganics (Total) (pg/L) 
ARSENIC 
BERYLLIUM 

CADMIUM 
CHROMIUM 
COPPER 
LEAD 
ZINC 

150 
4 

0.25" ' 
11 
4.8 
1.2 
55 

1.92 
NA 
NA 

49.9 
107 
6.63 
131 

Inorganics (Dissolved) ((jg/L) 

ARSENIC 
BERYLLIUM 

CADMIUM 
CHROMIUM 

COPPER 
LEAD 

ZINC 

150 
4 

0.25™ 
11 

4.8 
1 2 

65 

2.55 
NA 
NA 

16 
39 4 

2.52 

109 

8/29/2006';' 
^ ^ 1 !;»2W»1W42PS£ ^ g g 2WMW43D9i;. 

: V. 8724«006'«! 

'»2VyMW43DS 
l iJ^oiMiig,, 
''i'li/ii/'iooe 

1 
0.19 

0.2 
0.25 
0 18 

7 
0.16 

U 
u 
u 
u 
u 
u 

0 039 
0.041 
0 051 
0.037 

6.5 
0.032 

U 
U 
U 
U 
u 
u 

0.038 
0.04 
0 05 

0.036 
1.6 

0.056 

u 
u 
u 
u 
u 
J 

0.04 
0 042 
0.053 
0.038 

1.7 
0.04 

u 
u 
u 
U 
U 
J 

0.038 
0.04 
0.05 

0 036 
6.8 

0.031 

U 
U 

u 
u 
u 
u 

0.073 
004 
0 05 

0 036 
1.6 

0.054 

J 
U 
U 
U 

u 
J 

11.6 
0.5 

0.034 
5.9 

30.8 
• .-I.S 

19.1 

J 
u 
u 
J 
J - : • • 

J 

8.3 
0.5 

0.034 
8.2 
6.3 

0.45 
16.9 

J 
u 
u 
J 
J 
J 

25.3 
0.3 

0.17 
9,5 
8.8 

14.3 
67.5 

J 
u 
u 

J 

4.4 
0.3 

0.05 
6.9 
5.5 

• 2.6 
51.5 

J 
u 
u 

J 

7.1 
0.5 

0.034 
7.8 

17.9 
1.1 

37.3 

J 
u 
u 
J 
J 
J 

17.3 
0.0003 

0 00024 
8.5 
S.2 

0.39 
41.7 

u 
u 

J 

1 
8.5 

0.1 
0 034 

5.3 

5.9 
0 04 

15.8 

J 
UJ 
U 
J 

J 
u 
J 

0.034 

0 1 
0.034 

1.9 
2.6 

0.04 

8.3 

u 
UJ 

u 
J 
J 

u 
J 

13.7 

03 
0.034 

4.3 

5.8 
0.06 

17.3 

J 
u 
u 
J 
J 

J 

J 

2 
03 

0 034 

2 
1 

0.1 

6 

J 

u 
u 
J 
J 

UJ 

UJ 

13.2 

0 1 
0.034 

5.4 

9 

0.09 

29.8 

J 

UJ 

u 
J 
J 

u 

10 

0.3 
0.034 

6 

8 
0.3 

59 

u 
u 

J 

Notes 
(1) Based on Federal AmDrent Water Ouaiily Criteria for protection of aquatic iife (chronic, 
freshwater) (USEPA, 1999) and Connecticut VValer Quality Criteria for protection o' human 
health from consumption of orgamsms (CTDEP. 1997) 

(2) Tolal/Dissolved background concentration taken from Basewide Groundwaier Remedial 
Investigation Report (TtNUS. January. 1996) 
(3) The reporting limit from me laboratory ej(ceeds the pnmary monitormg criterion 
for this analyte 

•- = Not analyzed for m background samples 

DUP = Field duplicate sample 

J = Estimated value 

tig/L = micrograms per hter 

NA = Not available 

NSB-NLON = Naval Submarine Base New London 

SvOCs = Semivolatile organic compounds 

U = Undetected value 

Bold type denotes analyte detection 
Shadad bo']i«4'deri<)tesxceiBda/ices'bf, primary or secondary monitoring criterion and/or 
background groundwater cohcentratiofiS.- ' , . / ' / . ; ; " ' . 

( i < 
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TABLE 3-2 
GROUNDWATER ANALYTICAL RESULTS SUMMARY, ROUNDS 18 AND 19 

YEAR 7 ANNUAL GROUNDW/ATER MONITORING REPORT 
AREA A LANDFILL, NSB-NLON, GROTON, CONNECTICUT 

Chennical !̂  
Primary 

Monitoring 
Crlterlon;iU-

NSB-NLON 
Background 

Concentration'" 

SVOCs (Mg/L) 
BENZO(A)ANTHRACENE 
BEN20(A)PYRENE 
BENZO(B)FLUORANTHENE 
BEN20(K)FLU0RANTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
PHENANTHRENE 

0.3 
0.3 
0.3 
0.3 
59 
0.3 

-

-

inorganics (Total) (ug/L) 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
ZINC 

150 
4 

0.25''1 
11 
4.8 
1.2 
65 

192 
NA 
NA 

49.9 
107 
6.53 
131 

inorganics (Dissolved) (pg/L) 

ARSENIC 
BERYLLIUM 
CADMIUM 

CHROMIUM 

COPPER 
LEAD 

ZINC 

150 
4 

0.25'=' 

11 

4.8 
1.2 

65 

2.55 
NA 
NA 

16 
39.4 

2.52 

109 

2WMW44DS 
Round18 
8/24/2006 

2WMW44DS 
. f-rtound 19^ » 

12/'l'2/200e'"''-

2WMW46DS 
Round 18 

-'8/30/2006 

2WMW46DS ' 
Roun"<i19 I 
12/12/2006" 

2WMW46DS (DUPJ 
Round 19 
12/12/2006 

2L0W1D 
Round 18 
8/30/2006 

2L0W1D,; 
' Round l b - i 

' 12/13/2006 •• 

1 
0.039 
0.041 
0 052 
0 037 

5 5 
0 032 

U 
U 
U 
u 
u 
u 

0.039 
0.041 
0 051 
0.037 

1.7 
0.032 

u 
u 
U 
u 
u 
J 

0.038 
0 04 
0 05 

0.036 
6.7 

0.031 

U 
U 
u 
U 
U 
U 

0 04 
0.042 
0 052 
0038 

1.7 
0.032 

u 
U 
u 
u 
u 
u 

0.041 
0.043 
0 054 
0.039 

1.8 
0 033 

u 
U 
U 
U 
U 
U 

0 038 
0,04 
0.05 

0.036 
1.6 

0.031 

u 
u 
u 
U 
U 
U 

0,16 
0.16 
0.18 
0.14 

1.7 
0.073 

J 
J 
J 
J 
u 
J 

1 
6.3 
0.5 

0.034 
4.6 
4.9 

0.28 
20.6 

J 
u 
u 
J 
J 
J 

6.7 
0.3 

0.24 
3.84 
3.64 
0.49 
47.7 

u 
u 
J 
J 
J 

4,1 
0.5 

0.034 
9.5 

. i10.S 
0.23 
27.7 

J 
u 
u 
J 
j= '.; 
J 

21.7 
0.3 

•:.>:Si.;'.0.4 
10.1 

! - ; • ;*• 11 

0.65 
• '73.8 

u 
j v -M 

l(fl. V.".* 

J 
'-..:•(''i-

22.6 
03 

0.17 
10.8 

. . . - • • • • i i ; i 
0.32 

;;,; ' ;-74J 

U 
UJ 

'..it'.r. :• ; 

J 
- • » . ' • ' ' • : ' . 

0.034 
0.5 

0.034 
0.28 

1 
0.53 
4.95 

UJ 
u 
u 
UJ 
J 
J 
J 

1.6 
0.3 

0.34 
2.7 

17.6 
16.3 
90.5 

u 
J . 

• ; , - . 

1 
1.9 

0.1 
0.034 

1.9 
2 

0.09 

8.8 

J 
UJ 
u 
J 
J 

u 
J 

5 
0.3 

0.034 

2 
2 

0.1 

7 

u 
u 

u 
u 

13.1 
01 

0.034 

9 

16.2 
0 05 

30.3 

J 
UJ 
u 
J 
J 

u 
J 

12 

0 3 
0 034 

9 
11 

0.3 

69 

J 
u 
u 

J 

26 

0.3 
0 034 

9 
17 

02 

•: 73 

J 
u 
u 

UJ 

1.1 

0.1 
0.05 

013 
0.39 

01 

5.8 

J 
UJ 
J 
u 
J 

u 
J 

1 

0.3 
0.034 

0.3 
0.5 

0.1 

11 

u 
u 
u 
J 
J 

Notes: 
(1) Based on Federal Ambient Water Ouahly Cnlena for protection of aquatic life (chrome, 
freshwater) (USEPA, 1999) and Connecticut Water Quality Cnlena for protection of human 
Health from consumption of organisms (CTDEP. 1997) 

(2) Toiai/Dissolved background concentration taken from Basewide Groundwater Remedial 
Invesiigahon Repori (TtNUS. January. 1996) 
(3) The reporting limit from the laboratory exceeds the primary monitormg criterion 
for ihis analyte. 

~ = Nol analyzed for m background samples. 

DUP = Field duplicate sample 

J = Estimated value 

îg/L = micrograms per liler 

NA = Not available 

NSB-NLON = Naval Submanne Base New London 

SVOCs = Semivolatile organic compounds 

U = Undetected value 

Bold type denotes analyte detection 
Sh«ded>dmî di$r)6Us ebcwdancw^of^Hniii^.&i'si^ and/or 
backgroundgrounciwaterebncentratiohi: T. •"''••'TV-. /- ''•- '.i.-AAA'^f-Kf:^'SAAA^''A 
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TABLE 3-2 

GROUNDWATER ANALYTICAL RESULTS SUMMARY, ROUNDS 18 AND 19 

YEAR 7 ANNUAL GROUNDWATER MONITORING REPORT 

AREA A LANDFILL, NSB-NLON, GROTON, CONNECTICUT 

' " 'Chem' lear ^ " ' ^ Monitoring 
Cr i ter ion '" 

NSB-NLON 
Background 

Concentration'^' 

SvOCs ingii-y 
BENZO(A)ANTHRACENE 
BENZ0(A1PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHAU\TE 
PHENANTHRENE 

0.3 
0.3 
0.3 
0.3 
59 
0.3 

-

-

Inorganics (Total) (pg/L) 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
ZINC 

150 
4 

0.25 ' " 
11 

4.8 
1.2 
65 

1.92 
NA 
NA 

49 9 
107 
6 63 
131 

Inorganics (Olssolvad) (pg/L) 

ARSENIC 
BERYLLIUM 

CADMIUM 
CHROMIUM 

COPPER 
LEAD 

ZINC 

150 
4 

0.25™ 
11 

4.8 
1.2 

65 

2.55 
NA 
NA 

16 
39.4 

2 52 

109 

r3W C l )?ourj(J 19 *, 
* ' l4 /13/2006 * 

ai-t 3MW37S*iJ^ 
' Roilnd 18.. 

i/29/2006 J 12/13/2006 
SSa«f' 

' 12/13/2006 1 

1 
0.039 
0.041 
0.052 
0.037 

1.7 
0.032 

U 
U 
U 
U 
u 
u 

0.04 
0 042 
0.053 
0 038 

1.7 
0.033 

u 
u 
u 
u 
u 
u 

0.038 
0.04 
0.05 

0.036 
1.6 

0.031 

U 
u 
u 
u 
u 
u 

0.063 
0.042 
0 053 
0.038 

1.7 
0.039 

J 
u 
u 
u 
u 
J 

0 038 
0 04 
0.05 

0 036 
1 6 

0.031 

U 
U 
U 
U 
U 
u 

0.04 
0.042 
0 053 
0.038 

1.8 
0.033 

U 
U 
U 
u 
u 
u 1 

1 
0 034 

05 
0.034 

0.22 
0.94 

0.028 
4.52 

UJ 
u 
u 
u 
J 
UJ 
J 

1.3 
0.3 

0.04 
0.34 

1.2 
0.32 
10.9 

u 
u 
J 

J 

0.034 
0.5 

0.08 
0.28 

3 
0.028 

2.28 

UJ 
u 
J 
UJ 
J 
UJ 
J 

0.8 
0.3 

0.15 
0.76 

4.5 
0.52 
35.2 

u 
u 
J 

J 

0.034 
0 5 

0.034 
0 25 
0.97 
0.05 

5.1 

UJ 
u 
u 
UJ 
J 
UJ 

0.18 
0.3 

0.07 
0.28 
0.72 
0.67 

6 

J 
u 
u 
J 
J 
J 
u 

1 
0.69 

0.1 
0.04 

0.16 
0.93 
0.24 

4.65 

J 

UJ 

J 
u 
J 
J 

UJ 

1 
0.3 
0.1 

0.3 
0.8 
0.1 

7 

u 
u 
u 
J 
J 

u 

0.28 
0.1 

0.034 

0.19 
1.3 

0 08 

3.18 

J 

UJ 
U 
U 

J 
U 

UJ 

0.9 

0.3 

02 
0.3 

2 
0.1 

10 

J 

u 
u 
u 

J 

0.06 

0.1 
0.034 

0.19 
1.3 

0.17 

4 42 

J 

UJ 
u 
u 
J 
u 
u 

0.2 

03 

0.1 
0.4 

0.8 

0.1 

5 

u 
u 
J 
u 
J 

u 
'J 

Notes: 
(1) Based on Federal Ambient Water Quality Cnlena for protection of aquatic iite [chronic, 
freshwater) (USEPA. 1999) and Connecticut Water Quality Cntena for prelection of human 
health from consumption of organisms (CTDEP. 1997). 

(2) Total/Dissolved background concentration taken from Basewide Groundwater Remedial 
Investigation Repon [TiNUS, January, 1995). 
(3) The reporling Lmil from Ihe 'abO'̂ atory ej:ceeda '.he primary ir,oni'LCnng cr-lenon 
for this analyte 

•- - Not analyzed for in Dackground samples 

DUP = Field duplicate sample 

J = Estimated value 

ngfL = micrograms per iiler 

NA = Nol available 

NS3-NLOt4 = Nava! Sjbmanne Base New London 

SvOCs = Semivolatile organic compounds 

U = Undetected value 

Bold type denotes analyte detection. 

ShAdad boxei denote exc:eadancas of primary or secondary monitoring criterion and/or 
background groundwater concantraUoni. -''•'•••' ' . , , " • 

( < < 
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ATTACHMENT A.5 

RISKS BASED ON LASTEST ROUND 

OF GROUNDWATER SAMPLING ANALYTICAL RESULTS 
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TABLE 4.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES - QUARTERLY MONITORING 

NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

Dermal 

Receptor Population 

Construction Workers 

Receptor Age 

Adult 

Exposure Point 

Site 2 

Parameter 

Code 

Daevent 

SA 

EV 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

Parameter Definition 

Dermally Absorbed Dose per Event 

Skin Surface Available for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Calculated 

3300 

1 

4 

30 

1 

70 

25550 

365 

Units 

mg/cm2-evenl 

cm2 

events/day 

hours/day 

days/year 

years 

kg 

days 

days 

Rationale/ 

Reference 

U.S EPA, 2004 

U S EPA. 2004 

(1) 

(1) 

(1) 

(1) 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA. 1989 

Intake Equation/ 

Model Name 

Dermally Absorbed Dose (mg/kg/day) = 

D A e v e n t x E V x E F x E D x S A 

BW X AT 

See text for calculation of DAevent. 

Sources: 

1 - Professional judgment. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual. Part A. EPA/540/1-86/060. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E. Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/Ry99/005 

Unit Intake Calcuiatioris 

Ingestion Intake = (iR-GW x EF x ED)/(BW x AT) 

Dermal Intake = (SA x EV x EF x ED}/(BW x AT) 

Cancer Ingestion Intake = NA 

Noncancer Ingestion Intake = NA 

Cancer Dermal Intake = 5.54E-02 

Noncancer Dermal Intake = 3,87E + 00 
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TABLE 4.2.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES • QUARTERLY MONITORING 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium. Groundwater 

Exposure Medium: Air 

Exposure Route 

tnfialation 

Receptor Population 

Construction Workers 

Receptor Age 

Adult 

Exposure Point 

Site 2 

Parameter 

Code 

CA 

CW 

CF 

IR 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

VF 

Parameter Definition 

Cfiemical concentration in air 

Chemical concentration in water. 

Conversion Factor 

Inhalation Rate 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Volatilization Factor 

Value 

Calculated 

Average 

0 001 

2.5 

4 

30 

1 

70 

25550 

365 

Calculated 

Units 

mg/m3 

ug/L 

mg/ug 

m3/houf 

hours/day 

days/year 

years 

kg 

days 

days 

(mg/m3)/(mg^L) 

Rationale/ 

Reference 

VOEQ.2004 

U S . EPA, 1993 

(1) 

(1) 

(1) 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 

VDEQ. 2004 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

C A x I R x E T x E F x E D 

BW X AT 

CA = CW x C F x V F 

Notes: 

1 - Professional ludgment. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Pan A. EPA/540/1-86/060 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

VDEQ. 2004- Virginia Department of Environmental Quality (VDEQ, online- http7/\Aww.deq.state.vaus/vrprisk/homepage html). 

Unit Intake Calculations 

Inhalation Intake = (IR x ET x EF x ED)/(BW x AT) 

Cancer Inhalation Intake = 1 68E-04 Noncancer Inhalation Intake =1.1 7E-02 
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TABLE 4.3.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES - QUARTERLY MONITORING 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe. Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

Ingestion 

Dermal 

Receptor Population 

Residents 

Residents 

Receptor Age 

Child 

Child 

Exposure Point 

Site 2 

Site 2 

Parameter 

Code 

COW 

CF 

IR-GW 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Daevent 

SA 

EV 

ET 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemical Concentration in Groundwater 

Conversion Factor 

Ingestion Rate of Groundwater 

Exposure Frequency 

Exposure Duration (Age 0 - 2) 

Exposure Duration (Age 2 - 6) 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Dermally Absorbed Dose per Event 

Skin Surface Available for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration (Age 0 - 2) 

Exposure Duration (Age 2 - 6} 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Max or 95% UCL 

0.001 

1 5 

350 

2 

4 

15 

25550 

2190 

Calculated 

6,600 

1 

0.25 

350 

2 

4 

15 

25550 

2190 

Units 

mg/kg 

mg/ug 

L/day 

days/year 

years 

years 

kg 

days 

days 

mg/cm2-event 

cm2 

events/day 

hours/day 

days/year 

years 

years 

kg 

days 

days 

Rationale/ 
Reference 

U S. EPA. 2002a 

-
U S EPA, 1994 

U S EPA,1994 

U S EPA, 1989 

US . EPA. 1989 

US . EPA 1991 

U S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA, 1997 

U.S EPA, 1994 

U S. EPA. 1989 

U S EPA. 1989 

U S EPA, 1991 

U S EPA, 1989 

U S EPA, 1989 

make Equation/ 

Model Name 

Chronic Daily Intake (CDl) (mg/kg/day) = 

CW X CF X IR-GW x E F x ED 

BWx AT 

Dermally Absorbed Dose (mg/kg/day) = 

DAevenl x EV x EF x ED x SA 

BW X AT 

See text for calculation of DAevent 

Sources' 

U S. EPA 1989 Risk Assessment Guidance for Superfund. Vol 1 Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Fmal. 

U S EPA. 1994- U S. EPA Region I Risk Updates, August 1994. 

U S. EPA, 1997- Exposure Factors Handbook EPA/600/P-95/002Fa 

U.S EPA. 2002:Calcuiating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites OSWER 9285 6-i0, December. 

U.S EPA, 2004: Risk Assessment Guidance for Superfund (Part E. Supplemental Guidance for Dermal Risk Assessment) Fmal. EPA/540/R/99/005 

Unit Intake Calculations 

Ingestion intake = {IR-GW x EF x EO)/(BW x AT) 

Dermal intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (Age 0 - 2) = 2.74E-06 

Cancer Ingestion Intake (Age 2 - 6) = 5.48E-06 

Cancer Dermal Intake (Age 0 - 2) = 1.21 E+01 

Cancer Dermal intake {Age 2 - 6) = 2.41E*01 

Noncancer Ingestion Intake = 9.59E-05 Noncancer Dermal Intake = 4 22E+02 
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TABLE 4 4 RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES - QUARTERLY MOMTORING 

NSB-NLON, GROTON CONNECTICUT 

Scenario Timeframe- Future 

Medium- Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

Ingestion 

Dermal 

Receptor Population 

Residents 

Residents 

Receptor Age 

Adult 

Adult 

Exposure Point 

Site 2 

Sile 2 

Parameter 

Code 

CGW 

CF 

IR-GW 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Daevent 

SA 

EV 

ET 

EF 

ED1 

ED2 

BW 

AT-C 

AT-N 

Parameter Defnition 

Chemical Concentration in Groundwater 

Conversion Factor 

Ingestion Rate of Groundwater 

Exposure Frequency 

Exposure Duration (Age 10 - 16) 

Exposure Duration (Age 16 - 30) 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Dermally Absorbed Dose per Event 

Skin Surface Available for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration (Age 10 - 16) 

Exposure Duration (Age 16-30) 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

95% UCL or Max 

0 001 

2 

350 

10 

14 

70 

25,550 

3.650 

Calculated 

18,000 

1 

0 25 

350 

10 

14 

70 

25.550 

3,650 

Units 

ug/L 

mg/ug 

L/day 

days/year 

years 

years 

kg 

days 

days 

mg/cm2-event 

cm2 

events/day 

hours/day 

days/year 

years 

years 

kg 

days 

days 

Rationale/ 

Reference 

U.S. EPA. 2002 

U.S EPA. 1994 

U.S EPA. 1994 

U S. EPA, 1989 

U S. EPA, 1989 

U.S. EPA, 1989 

U S EPA,1989 

U S. EPA, 1989 

U.S. EPA, 2004 

U.S EPA. 2004 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA. 1994 

US . EPA. 1989 

U S. EPA, 1989 

U.S. EPA. 1989 

U S EPA,1989 

U S EPA, 1989 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDl) (mg/kg/day) = 

CW X CF X IR-GW X EF X ED 

BW X AT 

Dermally Absorbed Dose (mg/kg/day) = 

DAevenl x EV x EF x ED x SA 

BW X AT 

See text for calculation of DAevenl 

Sources-

U.S EPA. 1989 Risk Assessment Guidance for Superfund V o i r Human Health Evaluation Manual, Part A EPA/540/1-86/060 

U.S EPA, 1991: 

U.S EPA, 1994: 

U.S EPA, 1997: 

U.S. EPA. 2002: 

U.S. EPA, 2004: 

Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U S EPA Region I Risk Updates. August 1994. 

Exposure Factors Handbook U S. EPA/600/8-95/002FA 

Calculating Upper Confidence Limits for Exposure Pomt Concentrations at Hazardous Waste Sites. OSWER 9285 6-10. 

Risk Assessment Guidance for Superfund (Part E. Supplemental Guidance for Dermal Risk Assessment) Fmal EPA/540/R/99/005 

Unit Intake Calculations 

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake Age 10 - 16) = 3.91E-06 

Cancer Ingestion Intake Age 16 - 30) = 5.48E-06 

Cancer Dermal Intake Age 10 - 16) = 3 52E+01 

Cancer Dermal Intake (Age 16 - 30) = 4.93E+01 

Noncancer ingestion Intake = 6.58E-05 Noncancer Dermal intake = 5 92E+02 
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TABLE 4,5 
INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT) 

SITE 2 - QUARTERLY MONITORING 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of 
Potential Concern 

Media Dermal Absorption 
Fraction (soil) 

FA 
Value 

Kp 
Value 1 Units 

T(event) 
Value 1 Units 

Tau 
Value 1 Units 

T* 
Value 1 Units 

B 
Value 

Volatile Organic Compounds 
Trichloroethene j Groundwater j NA 1 1 1 1.2E-02 | cm/hr ] (1) | hr | 5.8E-01 | hr | 1.4E+00 | hr | 5.1E-02 
Semivolatile Organic Compounds 
Benzo(a)anthracene'^' 
Benzo(b)fluoranthene'^' 
Benzo(k)fluoranthene'^' 
Ben20(a)pyrene'^' 
Phenanthrene'^' 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Inorganics 
Arsenic 
Cadmium 
Chromium 
Copper 
Zinc 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

NA 
NA 
NA 
NA 
NA 

1.0E-03 
1.0E-03 
2.0E-03 
1.OE-03 
6.0E-04 

cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 

hr 
hr 
hr 
hr 
hr 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

Notes; 
All values from EPA's Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final, July 2004. 
1 - Te,eni is 4 hours for the construction worker and 0.25 hours for the child and adult resident. 
2 - RAGS Part E recommends that dermal exposures to PAHs in water should not be quantitatively evaluated in the risk assessment. 
FA = Fraction Absorbed Water T' = Time to Reach Steady-State 
Kp = Dermal Permeability-Coefficient of Compound in Water B = Dimensionless Ratio ofthe Permeability Coefficient of a Compound Through the 
T(event) = Event Duration Stratum Corneum Relative to its Permeability Coefficient Across the Viable Epidermis 
Tau = Lag Time NA = Not applicable. 

4/25/2008 



TABLE 5.1 
NON-CANCER TOXICITY DATA ~ ORAUDERMAL 

SITE 2 - PHASE II RI RE-EVALUATION 
NSB-NLON, GROTON, CONNECTICUT 

Chemica l 

o f Potent ia l 

Concern 

Chronic / 

Subchron ic 

Oral RfD 

Value Units 

Oral Abso rp t i on 

Ef f ic iency 
for Dermal'^ ' 

Absorbed RfD for Derma l ' " 

Value Units 

Pr imary 

Target 

Organ(s) 

Comb ined 

Uncer ta in ty /Mod i fy ing 

Factors 

R fD :Targe tOrgan(s ) 

Source(s) Date(s) 

(MM/DD/YYYY) 

Semivo la t i le Organ ic C o m p o u n d s 

Bis(2-elhylhexyl)phthalate | Chronic | 2.0E-02 | mg/kg/day | 1 | 2.0E-02 | mg/kg/ijay | Liver | 1000/1 | IRIS | 4/23/200B 

Inorgan ics 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Manganese 

Nickel 

Tha l l ium" ' 

Vanadium 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

4.0E-04 

3.0E-04 

20E-01 

2.0E-03 

2.0E-01 

5.0E-04 

2.4E-02 

2.0e-02 

7.OE-05 

1 OE-03 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

0.15 

1 

0.07 

0 007 

1 

0 05 

0.04 

0.04 

1 

0 026 

6.0E-05 

3 OE-04 

1.4E-02 

1.4E-05 

2.0E-01 

2.5E-05 

9.6E-04 

8.0E-04 

7.CE-05 

2.6E-05 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

Blood 

Skin. CVS 

Kidney 

GS 

Developmental 

Kidney 

CNS 

Body Weight 

Liver 

Kidney 

1000/1 

3/1 

300/1 

300/1 

66/1 

10/1 

1/3 

300/1 

3000 

300 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

USEPA III 

USEPA 111 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

10/11/2007 

10/11/2007 

Notes: 

1 - U S. EPA, 2004. Risk Assessment Guidance for Superfund (Part E. Supplemental Guidance for 

Dermal Risk Assessment) interim. EPA/540/R/99/005. 

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. 

3 - Weight adjustment of ttie IRIS value 

Dermitions: 

CNS = Central Nervous System 

CVS = Cardiovascular system 

USEPA III = U S. EPA Region 3 RBC Table, October 11, 2007 

GS = Gastrointestinal system 

IRIS = Integrated Risk information System 

NA = Not Applicable 
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TABLE 5.2 
NON-CANCER TOXICITY DATA - INHALATION 

SITE 2 - PHASE II RI RE-EVALUATION 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Chronic/ 

Subchronic 

Inhalation RfC 

Value Units 

Extrapolated R fD" ' 

Value Units 

Primary 

Target 

Organ(s) 

Combined 

Uncertainty/Modify ing 

Factors 

RfC : Target Organ(s) 

Source(s) Date(s) 

(MM/DD/YYYY) 

Volati le Organic Compounds 1' 

Triciiloroethene Chronic 3.5E-02 mg/m3 1 .OE-02 1 (mg/i<g/day) Liver, CNS NA USEPA(I) 1 8/2001 J : 

Semivolat i le Organic Compounds | 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(l<)fluoranthene 

Phenanthrene 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Inorganics | 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Zinc 

NA 

Chronic 

Chronic 

Chronic 

NA 

NA 

NA 

5.0E-04 

2.OE-04 

1.OE-04 

NA 

NA 

NA 

mg/m3 

mg/m3 

mg/m'' 

NA 

NA 

NA 

1.4E-04 

5.8E-05 

2.9E-05 

NA 

NA 

NA 

(mg/kg/day) 

(mg/l<g/day) 

(mg/kg/day) 

NA 

NA 

NA 

Fetotoxicity 

Kidney 

Lungs 

NA 

NA 

NA 

1000 

NA 

300/1 

NA 

NA 

NA 

HEAST 

USEPA III 

IRIS 

NA 

NA 

NA 

7/97 

10/11/2007 

4/23/2008 

NA 

NA 

Notes: 

1 - Extrapolated RfD = RfC •20m'/day / 70 kg 

Definitions: 

CNS = Central Nervous System 

USEPA 111 = U.S. EPA Region 3 RBC Table, October 11, 2007. 

GS = Gastrointestinal 

HEAST= Health Effects Assessment Summary Tables 

IRIS = Integrated Risk Information System 

NA = Not Applicable 
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TABLE 6.1 

CANCER TOXICITY DATA - ORAL/DERIVIAL 

SITE 2 - PHASE II RI RE-EVALUATION 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
of Potential 

Concern 

Oral Cancer Slope Factor 

Value Units 

Oral Absorption 
Efficiency 

for Dermal'" 

Absorbed Cancer Slope Factor 

for Dermal'" 
Value Units 

Weight of Evidence/ 
Cancer Guideline 

Description 

Oral CSF 

Source(s) Date(s) 
(MM/DD/YYYY) 

Semivolatile Organic Compounds 
Bis(2-ethylhexyi)phthalate | 1,4E-02 | (mg/kg/day)"' | 1 | 1.4E-02 | (mg/kg/day)' | B2 | IRIS j 4/23/2008 
Inorganics 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Manganese 
Nickel 
Thallium 
Vanadium 

NA 
1.5E-1-00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
(mg/kg/day)"' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.5E+0D 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
(mg/kg/day)"' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
A 
D 

81 
NA 
BI 
D 

NA 
NA 
NA 

NA 
IRIS 
IRIS 
IRIS 
NA 
IRIS 
IRIS 
NA 
NA 
NA 

NA 
4/23/2008 
4/23/2008 
4/23/2008 

NA 
4/23/2008 
4/23/2008 

NA 
NA 
NA 

Notes: 
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance 

for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 
2 - Adjusted cancer slope factor for dermal = 

Oral cancer slope factor/ Oral Absorption Efficiency for Dermal. 

IRIS = Integrated Risk Information System. 
NA = Not Available. 

EPA Group: 
A - Human carcinogen. 
BI - Probable human carcinogen - indicates that limited human data are available. 
B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 
C - Possible human carcinogen. 
D - Not classifiable as a human carcinogen. 
E - Evidence of noncarcinogenicity. 
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TABLE 6.2 
CANCER TOXICITY DATA - INHALATION 

SITE 2 - PHASE II RI RE-EVALUATION 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Unit Risk 

Value Units 

Inhalation Cancer 

Slope Factor'" 

Value Units 

Weight of Evidence/ 

Cancer Guideline 

Description 

Unit Risk : Inhalation CSF 

Source(s) Date(s) 

(MM/DD/YYYY) 

Volatile Organic Compounds 

Trichloroethene 1.1E-04 (ug/m3)-1 4.0E-01 (mg/kg/day)-1 C USEPA(I) 8/2001 II 
Semivolatile Organic Compounds | 

Benzo(a)antliracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo{k)fluoranthene 

Phenanthrene 

NA 

8.9E-04 

NA 

NA 

NA 

NA 

{uglmY 
NA 

NA 

NA 

NA 

3.1E-^00 

NA 

NA 

NA 

NA 

(mg/kg/day)"' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

USEPA 111 

NA 

NA 

NA 

NA 

10/11/2007 

NA 

NA 

NA 

Inorganics | 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Zinc 

4.3E-03 

NA 

1.8E-03 

1.2E-02 

NA 

NA 

(ug/m^)"' 

NA 

{uglmY 

{uglmY 

NA 

NA 

1.5E-1-01 

NA 

6.3E+00 

4.2E+01 

NA 

NA 

(mg/kg/day)"' 

NA 

(mg/kg/day)-' 

(mg/kg/day)"' 

NA 

NA 

A 

D 

BI 

A 

D 

D 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

Notes: 

1 - Inhalation CSF = Unit Risk • 70 kg / 20m^/day. 

Definitions: 

IRIS = Integrated Risk Information System. 

NA = Not Available. 

USEPA 111 = U.S. EPA Region 3 RBC Table, October 11, 2007. 

USEPA(1) = Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization, August 2001. 

EPA Group: 

A - Human carcinogen. 

BI - Probable human carcinogen - indicates that limited human data are available. 

B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 

C - Possible human carcinogen. 

D - Not classifiable as a human carcinogen. 

E - Evidence of noncarcinogenicity. 
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TABLE 7 1 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NONCANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES - QUARTERLY I^ONlTORtNG 

NSB-NLON. GROTON CONNECTICUT 

Scenario Timeframe Future 

Receplor Population Consirucnon Workers 

Recepior Age: Adult 

MeOium 

Groundwaier 

Exposure Medium 

Groundwater 

Exposure Point 

Sile 2 

Exposure Point Total 

Eitposijre Medium Total 

Air Site 2 

Exposure Point Total 

Exposure Medium Total 

Exposuie Route 

Dermal 

Exp Route Total 

Chemical of 
Poieri;ia; CpnceTr. 

Tnchloroethene 

Ber20(a)anthracene 

Benzo(a)pyTene 

Benzo(b)f luoranthene 

Benzo(k)fluofanihene 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

Zinc 

EPC 

Value 

1.00 

0 160 

0 160 

0.180 

0 140 

0 073 

25 3 

0.400 

9 50 

30 8 

90.5 

Units 

ug/L 

ug'L 

ug/L 

ug/L 

ug/L 

ug/L 

ug'L 

ug'L 

ug'L 

ug'L 

ug'L 

Inhalation 

Exq Rou'.e Total 

Tnchloroethene 

8enzo(a)anihracene 

8enzo(a)pyrene 

Beniofbjf luoranthene 

Benzo{k)lluoranihene 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

Zinc 

3 2E-5 

0 0E*0 

OOE-0 

OOE-0 

OOEtO 

1 9E-6 

OOE-0 

O0E*0 

OOEt-0 

OOE-0 

OOE-0 

mg'm3 

mg'm3 

mg/m3 

mg/m3 

mg/m3 

mg'm3 

mg/m3 

mg/m3 

mg'm3 

mg'm3 

mg'm3 

Medium Total 

Can 

Intake/Exposure Concentration 

Value 

3 2E-09 

0 0E-*-00 

0 OE+00 

0 OE+00 

0 OE-00 

OOE-00 

5 6E-09 

8 9G-11 

4 2E09 

6.8E09 

1 2E-08 

Units 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/da>l 

(mg'kg/day) 

(mg'kg/day) 

(mg'kg'day) 

(mg'kg/day) 

[mg/kg/day) 

(mg^kg/day) 

(mgikg/day) 

(mg'kg'day) 

cor Risk Calculations 

CSF'Unit Risk 

Value 

4 0E-01 

7 3E-D1 

7.3E-C0 

7 3E-01 

7.3E-02 

NA 

1 5E-00 

NA 

NA 

NA 

NA 

Units 

(mg/kg'day)' 

(mg/kg/day)' 

(mg'VgJday-)' 

(mg/kg'day)' 

(mg/kg'day)' 

(mg'kg/day)' 

(mg'kg/day)' 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg'day) 

[mg/kg/day) 

5.4E-09 

0 0E*00 

OOE-00 

0 OE-00 

ODE-00 

3 2E-10 

OOE^OO 

OOE'OO 

OOE-00 

0OE+00 

0OE+00 

(mg/kg'day) 

(mg/kg'day) 

(mg'kg'day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg'day) 

(mg/kg/aay) 

(mg/kg'day) 

(mg'kg/day) 

(mg'kg/day) 

(mg/kg/day) 

4 OE-01 

NA 

3 lE-OO 

NA 

NA 

NA 

1.5E-01 

6 3E-00 

NA 

NA 

NA 

(mg/kg'day) 

[mg/kg'day) 

(mg/kg'day) 

(mg'kg'day)' 

(mg'kg/day)' 

(mg'kg/oay)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg'kg/day)' 

(mg'kg/day)' 

(mg/kg/day) 

Total of Receptor Risks Across AH Medi 

Cancer Risk 

1.3E-09 

8.dE.09 

9 7E.09 

9 7E-09 

9 7E-09 

2 2E-09 

2 2E-09 

2 2E-09 

2 2E-09 

1 2E-08 

1 2E.06 

Non-Cancer Hazard Calculations ] 

Intake/Exposure Concsniraiion 

Value 

2 3E-07 

OOE-00 

0 OE-00 

O.OE-00 

0OE+00 

0 OE-00 

3 9E-07 

6 2E-09 

2.9E-07 

4 8E-07 

8dE-07 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

RfD/RfC 

Value 

3 OE-04 

NA 

NA 

NA 

NA 

3 OE-02 

3 OE-04 

2.5E.05 

7.5E-05 

4.0E.02 

3 OE-01 

Units 

(mg'kg'day) 

(mg/kg'day) 

(mg'kg'day) 

[mg'kg/day) 

(mg'kg/day) 

(mg'kg/day) 

(mg/kg'day) 

(mg'kg'day) 

[mg'kg/day) 

(mg'kg'day) 

(mg/Vg'day) 

3 8E-07 

O.OE-00 

OOE*00 

OOE-00 

OOE-00 

2 3E-08 

O.OE-00 

0OE+00 

OOE-00 

0OE+00 

O.OE+00 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

img/kg/day) 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

1 0EO2 

NA 

NA 

NA 

NA 

NA 

NA 

5 7E-05 

2.9E-05 

NA 

NA 

[mg'kg/day) 

(mg'kg'day) 

(mg'kg'day) 

(mg/kg'day) 

(mg'kg'day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

Total ol Recepior Hazards Across All Media 

Hazard Quotient 

0 0008 

" 

-
0 001 

0 0002 

OOOd 

0 00001 

0 000003 

C 036 j 

0 006 

0 006 

0 00004 

.. 
-

• • 

0 00004 

0.00004 

0 00004 

0 005 

0 006 

( ( 
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^ 
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TABLE 7 2 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES - Q U A R T ^ R L V MONITORING 

NSB N L O N . GROTON. CONNECTICUT 

Scenano Timeframe Future 

Receptor Popu'aiion- Residents 

Receptor Age Child 

Medium 

Groundwaier 

Exposure Medium 

Groundwater 

Exposure Point 

Site 2 

Exposure Route 

Ingestion 

ExD Route Total 

Dermal 

Chemical of 

Potential Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)eyrene 

Bsnzo(b)fluoran[h8ne 

Benzo(k)f luoranthene 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

Zinc 

EPC 

Value 

1000 

0.160 

0.160 

0 180 

0.140 

0.073 

25.300 

0 400 

9 500 

30.800 

90 500 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Tnchloroethene 

Benzo(a)anthfacene 

8enzo(a]pyrene 

9enzo(b)liuoranthene 

Benzo(k)f luoranthene 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

,z™ 
Exp. Route Total |I 

1 000 

0 160 

0 160 

0 180 

0 140 

0 073 

25.300 

0.400 

9 500 

30 800 

90 500 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Exposure Point Total 

Exposure Medium Total 

Air Site 2 inhalation 

Exp Route Total 

Tnchloroethene 

Benzo(a)anihracene 

aenzo(ajpyrene 

Benzo(b)fluoranlhene 

Benzo[k)fluoranthene 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

Zinc 

1.000 

0 160 

0 160 

0 180 

O.UO 

0.073 

25.300 

0 400 

9 500 

30.800 

90.500 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Exposure Pomt Total 

Exposure Medium Total 

Medium Total 

Can 

Intake/Exposure Concentration 

Value 

6 2E 

7 0E 

TOE 

7.9E 

6.1E 

6.0E 

2 1 E 

3.3E 

7.8E 

2 5E 

7 4E 

06 

06 

06 

06 

06 

07 

04 

06 

05 

04 

04 

Units 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg'day) 

[mg/kg/day) 

(mg/kg/day) 

cer Risk Calculations 

CSF/UnitRisk 

Value 

4 OE-01 

7 3E-01 

7.3E+00 

7 3E-01 

7 3E-02 

NA 

1 5E+00 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day) 

(mg/kg/day)' 

(mg/hg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

1.5E-07 

O.OE-00 

O.OE-OO 

OOE-00 

OOE'OO 

0OE+00 

7 6E 

1 2E 

5 7E 

9.3E 

1 6£ 

OB 

09 

08 

08 

07 

8.2E-06 

O.OE-00 

0 OE-00 

O.OE+00 

0OE+00 

O.OE-00 

0 OE-00 

OOE-00 

OOE-00 

0OE+00 

O.OE+00 

(mg/kg/day) 

(mg-kg'day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg'kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

4OE-01 

7 3E-01 

7 3E-00 

7.3E-01 

7 3E-02 

NA 

1 5E-00 

NA 

NA 

NA 

NA 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day)' 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day)' 

(mg/kg/day) 

[mg'kg/day] 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg'kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

4 OE-01 

7 3E-01 

7.3E-00 

7 3E-01 

7 3E-02 

NA 

1 5E-00 

NA 

NA 

NA 

NA 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day)' 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg'kg'day) 

Toiai of Recepior Risks Across All Medi 

Cancer Risk 

3 3E-0fi 

5 1E-06 

5.1E-05 

5 8E-0(3 

4 5E-07 

3 lE-04 

.3 FiE-'V. 

5 9E-08 

1 iE-07 

1 7E-07 

3 H,F..O^ 

3.flE-0.; 

3 3E-06 

i :iE-OF, 

3 3^-Ofi 

2 3E-05 

3 tiE 04 

3 ^F-0^ 

Non Ca 

Intake/Exposure Concentration 

Value 

9 6E 

i.se 

1 5E 

1.7E 

1 3E 

7 0E 

2 4E 

3 8E 

9.1E 

3 0E 

8 7E 

05 

05 

05 

05 

05 

06 

03 

05 

04 

03 

03 

Units 

(mg'kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

ncet hazard Calculations 

RID/RfC 

Value 

3 OE-04 

NA 

NA 

NA 

NA 

3.0E-02 

3 OE-04 

5DE-04 

3 OE-03 

4.OE-02 

3 OE-01 

Units 

(mg'kg/day) 

(mg/kg/day) 

[mg/kg/day) 

(mg'kg/day) 

[mg'kg/day) 

(mg'kg'day) 

(mg'kg'day) 

(mg/kg/day) 

[mg/kg/day) 

(mg/kg/day) 

(mg'kg'day) 

5 2E-06 

0 OE+00 

O.OE+00 

OOE-00 

OOE-00 

OOE-00 

2 7E 

4 2E 

2 0E 

3 2E 

5 7E 

06 

08 

06 

06 

06 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg/day) 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

[mg/kg'day) 

(mg/kg/day) 

(mg'kg/day) 

3 OE-04 

NA 

NA 

NA 

NA 

3 OE-02 

3 OE-OJ 

2 5E-05 

7 5E-05 

4 OE-02 

3 OE-01 

Hazard Quoiiani 

0 3 

0 0002 

fi 1 

0 08 

0 3 

0.07 

0 03 

P. '.1 

(mg/kg'day) 0 02 1 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg'kg'day) 

(mg/kg/day) 

(mg/kg/aay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

9 6E-05 

0OE+00 

0 OE-00 

0 OE+00 

0 OE+00 

0OE+00 

OOE'OO 

OOE-00 

OOE-00 

0OE+00 

0OE+00 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg'day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

3 OE-04 

NA 

NA 

NA 

NA 

3.OE-02 

3 OE-04 

5 OE-04 

3 OE-03 

4 OE-02 

3 OE-01 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day] 

(mg/kg/aay) 

(mg'kg/day) 

img/kg/day) 

(mg/kg/day) 

(mg/kg'day] 

(mg/kg/day) 

Total of Rec ptor Hazards Across All Media 

0 009 

0 002 

0 03 

0 00008 

0.00002 

0 05 

:^9 

fl '.i 

0 3 

-
"" 

-

0 3 

0 3 

0 3 

. 3 

c . 

Note: 
Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 



Scenario Timeframe Future 

Recepior Population Residents 

iRecepior Age Adult 

TABLE 7 3 RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON.CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES • QUARTERLY MONITORING 

NSB-NLON. GROTON. CONNECTICUT 

Medium 

Groundwater 

Exposure Medium 

Groundwater 

Exposure Point 

Site 2 

Exposure Route 

Ingestion 

Exp Route Total 

Dermal 

Exp. Route Total 

Chemical ol 
Potential Concern 

Tnchloroethene 

Benzo(a)anthracere 

Benzo(a)pyrene 

Benzo(b)fluoranihene 

Benro(k)(luoranthene 

Pher.an'.htene 

A,.„„ = 
Cadmium 

Chromium 

Copper 

Zinc 

EPC 

Value 

1000 

0 160 

0 160 

0 180 

0 140 

0 073 

25 300 

0 400 

9 500 

30 600 

90.500 

Units 

ug'L 

ug/L 

ug'L 

ug'L 

ug'L 

ug'L 

ug/L 

ug/L 

ug'L 

ug'L 

ug'L 

Tnchloroethene 

Benzo(a)anthracenB 

Benzo{a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)tluoranihene 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

Zinc 

1000 

0.160 

0.160 

0.180 

0 140 

0 073 

25 300 

0 400 

9 500 

30 800 

90 500 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Exposure Pomt Total 

Exposure Medium Total 

Air Site 2 Inhalation 

Exp Route Total 

Exposure Point Total 

Tnchloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Be':zofk)tJuoran!hene 

Phtriar.vhtere 

Arsenic 

Cadmium 

Chromium 

Copper 

Zinc 

1.000 

0 160 

0 150 

0 180 

0.140 

0.073 

25 300 

0 400 

9 500 

30 800 

90 500 

ug/L 

ug/L 

ug/L 

ug/L 

ug'L 

- g ! ' . 

ug/L 

ug'L 

ug-'L 

ug/L 

ug/L 

Exposure Medium Total 

Meoium Total 

Cancer Risk Calculations 

Intake/Exposure Conceniraiion 

Value 

7 8E-06 

2 5E-06 

2.5E-06 

2 8E-06 

2 2E-06 

5.7e.07 

2 OE-04 

3 lE-06 

7 4E.05 

2.4E-04 

7 1E-04 

Units 

(mg'kg/day) 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(t-^g/Kg'dav) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg/day) 

CSF/Unit Risk 

Value 

4 OE-01 

7 3E-01 

7 3E+00 

7 3E-01 

7 3E-02 

NA 

1.5E-00 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)'' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)'' 

(mg/kg/day)'' 

imgikg/dayV' 

(mg/kg/day)'' 

img/kg/day)'' 

(mg/kg/day)' 

(mg/kg/day)'' 

(mg/kg/day) ' 

1 OE-06 

DOE+00 

0OE+00 

O.OE-00 

O.OE-00 

0OE+00 

5 3E-07 

a5E 09 

4 OE-07 

6 5E-07 

1 1E-06 

(mg/kg/day) 

img'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg/day) 

i'mg/kg/aay) 

4 OE-01 

7 3 E 0 1 

7.3E-00 

7.3E 01 

7.3E-02 

NA 

1 5E-00 

NA 

NA 

NA 

NA 

(mg/kg/day)' 

(mg.'kg.'C3y)' 

(mg/kg/day)^ 

(mg/kg/day) ' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day) ' 

7.8E-06 

0 OE-00 

OOE-00 

0OE+00 

ODE + 00 

C OE-CO 

O.OE-00 

OOE-00 

ODE*00 

OOE-00 

0OE+00 

(mg/kg/day) 

(mg/kg/aay) 

(mg/kg/aay) 

(mg/kg/oay) 

(mg'kg'day) 

(mglkglflavl 

(mg/kg/day) 

img/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg,'day) 

4 OE-01 

7.3E-01 

7 3E-00 

7 3E-01 

7 3E-C2 

MA 

1 5E-00 

NA 

NA 

NA 

NA 

(mg/kg/aay)' 

(mg/kg/day)' 

(mg/kg/day)' ' 

(mg/kg/day)'' 

,'m3/kg/aay)'' 

(mgfkgicay)'' 

(mg/kg/day)'' 

(mg/kg/day) ' 

frng/iig/day)'' 

(mg/kg/day) ' 

(mg'kg'day)' ' 

t 
Totaf Of Receptor Risks Across All Media 

Cancer Risk 

? IE OR 

1 ?t.-On 

1 8e-05 

2 lE-OG 

1.6E-07 

3 OE-Oi 

.3 2E 04 

4 1E07 

8 OE-07 

1 2E-06 

3 ;̂ E 0^ 

3 ?E-0.1 

3 1E-06 

:) lE-Ofi 

3 IE-OS 

3 1E06 

J 3E-0i 

:i ^E-Od 

Non-Cancer Hazard Calculations 

Intake/Exposure Concenlralion 

value 

6 6E-05 

1 1E-05 

1.1E-05 

1.2E05 

9.2E-06 

4 8E-05 

1 7E-D3 

2 6E-05 

6 2E-04 

2 OE-03 

6 OE-03 

Units 

[mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kgfday) 

(mg'kg/day) 

[mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/aay) 

RfQ/RfC 

Value 

3 oe-04 

NA 

NA 

NA 

NA 

3.QE-02 

3 OE-04 

5 0& 04 

3 OE-03 

4 OE-02 

3 OE-01 

Units 

(mg'kg/day) 

(mg'kg/day) 

(mg'kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

[mg'kg/day) 

(mg'kg/day) 

(mg'kg/day) 

Hazard Quonent 

0 2 

-

6 5 

0 05 

0 2 

0 06 

0 02 

1 - 1 
7 3E.06 

OOE*00 

0 OE-00 

O.OE-00 

OOE.OO 

OOE-00 

3 7E.06 

5 9E.0e 

2 eE-06 

4.6E-06 

SOE .06 

(mg/kg/day) 

img/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg'day) 

(mg'kg/day) 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgrtg/day) 

3.OE-04 

NA 

NA 

NA 

NA 

3 OE-02 

3 0E 04 

2 5E-05 

7 5E-05 

4 DE-02 

3 0E-Cf 

(mg/kg/day) 

(mg.'hg.'day; 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg'kg'day) 

(mg/>;g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

6eE-05 

0OE+00 

0 OE+00 

O.OE+00 

O5E+0C 

0 OE+OC 

0 OE-00 

OOE-00 

0 OS ' 0 0 

OOE-00 

O.OE+00 

img/kg/day) 

(mg/kg'day] 

I mg/kg/day) 

(mg/kg/day) 

(mgAg/day) 

(mgfkg'day) 

[mg'kg/day) 

(mg'kg/day) 

fr^g.'kgJday] 

(mg/kg/day) 

(mg/kg/day) 

3 OE-04 

NA 

NA 

NA 

NA 

3 Ct-02 

3 OE-04 

5 OE-04 

3 OB-03 

4 OE-02 

3 OE-01 

(mg/kg/day) 

(mg/kg/oay) 

(mg/kg/day) 

(mg/kg/day) 

i-mg/kg/day) 

(rrigfkg'dav) 

(mg/kg/day) 

(mg/kg/day) 

(rrg/kg.'dayl 

(mg'kg/day) 

(mg/kg/day) 

Total of Receptor Hazards i cross All Media 

0 02 

0 0 1 

0 002 

0 04 

OOOOI 

0 30003 

0 08 

l i ? 

r^? 

0 2 

.. 

02 J 
02 1 
02 1 

64 1 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 
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TABLE 9 1 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - QUARTERLY MONITORING 

NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe Future 

Recepior Poouiation Constnjction Workers 

Recepior Age' Adult 

Medium 

Groundwater 

Medium Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

S i e 2 

Exposure Point Total 

Chemical 

of Potential 

Concern 

Tnchioroetnene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fl uoranthene 

Benzo(k)fluorantrienB 

Phenanthrene 

Anenic 

Cadmium 

Chromium 

Copper 

Zmc 

Chemical Total 

Exposure Medium Total 

GrourvJwater Srte2 Tnchloroethene 

Benzo(aianthracene 

Benzo(a)Dyren4 

Benzo(b)nuoranitiene 

Benzo(k)fluorantnene 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

Zinc 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Receptor Total 

Ingestion Inhalation 

-

-

Carcinogenic Risk 

Dermal 

1E-09 

BE-09 

IE-06 

External 

(Radiation) 

• 

-
-
~ 
-
-
-
-
-
-

2E-09 

2E-09 

-
-
-
-
-
-
-
-
-

-
-

--
-
-
-
-
-

-

Receptor Risk Total 

Exposure 

Routes Total 

1E-09 

8E-09 

lE-08 

1E-08 

1E-08 

2E-09 

2E.09 

2E-09 

2E-09 

IE-08 

IE-08 

Primary 

Target Organ(s) 

Liver 

NA 

NA 

NA 

NA 

KiOney 

Skin, CVS 

Kidney 

Felotoxrcity. GS, Bone 

GS 

Blood 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Kidney 

Lungs 

NA 

NA 

No i-Carcmogenic Hazard Quonent 

Ingestion 1 Innalation Dermal 

0.0008 

0 001 

0 0002 

0 004 

0 00001 

0 000003 

0.006 

0 00004 

-
-
-

-
-
-
• 

• 

-
-

0.00004 
• • 

Receptor Hi Total 

Exposure 

Routes Total 

0 0008 

0 001 

0 0002 

0 004 

0 OOOOI 

0 000003 

0 006 

0 006 

0 006 

0 00004 

0 00004 

0.00004 

0 00004 

0.006 

0 006 

Total Blood Hi 

Total CVS HI 

Total GS HI 

Total Kidney HI 

Total Liver Hi 

Total Skin HI 

Total Fetotoxiory Hi 

Total Bone Hi 



TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - QUARTERLY MONITORING 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Tiineframe' Future 

Receptor Population Residents 

Receptor Age Child 

Med ium 

Groundwa te r 

Exposure 

Med ium 

Groundwater 

Exposure 

Point 

Sue 2 

Exposure Point Total 

Chemica l 

of Potential 

Concern 

Tr .c lvoroel i iHne 

Be' izni .= i )nnlhr^rpne 

Benzo(a)pyrene 

acnzo( r j ) f iuoran l l iene 

Ber izolk) f^uoranlhf)ne 

P>?enanttt'-ene 

Arsenic 

C a d m i u m 

C h r o m i u m 

C o p p e r 

Zinc 

Ch.3inicai Total 

Exposure M e d i u m Total 

Groundwate r Site 2 Trichlort j f j thent ' 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo{b) f luarantr ieAe 

Benzo{K) f iuorantnene 

Phenanthrene 

Arsen ic 

C a d m i u m 

C h r o m i u m 

Copper 

Zmc 

Chemica l Total 

Exposure Pomi Total 

Exposure Med ium Total 

M e d i u m Tcta.i 

Recep to r Total 

ingest ion 

3E-0R 

5t-C!H 

5E-05 

3E-C6 

iE-C? 

3E-04 

--
4 c - C i 

nnalat ion 

Carc inogenic Risk 

Derma l 

6E-08 

IE -07 

2E-07 

Ekiernai 

iRadiat ion) 

• -

-

-

3E-r;6 

3E-06 

Receptor Risk Tota l 

Exposure 

Routes Total 

3E-e6 

5b .uh 

5E-05 

GE.06 

4E-07 

.'.lb-04 

-E-CU 

4£- t l4 

-lE-CJ 

3E-C6 

--

3E-06 

3E-C6 

3E.C6 

^ £ - 0 4 

4E.C4 

Pr imary 

Target Organ{s) 

Liver 

NA 

NA 

NA 

N A 

K idney 

Skin, C V S 

Kidney 

Feiotoxic i ty, G S . Bone 

GS 

Blood 

Non-Carc inogen ic Hazard Quot ient 

Ingest ion 

0 3 

OOOOJ 

it 

0.08 

0 3 

0 07 

0 03 

9 

Inhalat ion De rma l 

0 02 

0 009 

0 002 

0 03 

0 00008 

0 00002 

0 05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Kidney 

Lungs 

NA 

NA 

-

0.3 

0 3 -

RGC eptor HI Total 

Exposure 

Routes Total 

0 3 

0 0002 

H 

0 08 

0 3 

0.07 

0 03 

9 

9 

y 

0 3 

0 3 

0 3 

0.3 

9 

9 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater Total CVS Hi 

Tola) GS H! 

Total Kidney HI 

Total Liver Ht 

Tot^i Skin HI 

( < ( 
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TABLE 9.3 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - QUARTERLY MONITORING 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe Futura 

Receptor Population Residents 

Receptor Age. Adult 

Medium 

Groundwater 

[Medium Total 

[Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Poinl 

Site 2 

Chemical 

of Potential 

Concern 

Irichlorcethene 

Ben.?o(3)flninr,icoint; 

Benzo(a)pyrene 

Bcrizo(b)tlLio'-anth*jne 

Benzo{k)fluoranihene 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

Zmc 

Chemical Toual 

Exposure Pomt Total 

Exposure Medium Total 

Groundwater Site 2 

Exposure Pomt Total 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo[b)f!uoranthene 

Benzo(k)fluoranthene 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

Zinc 

Choniicai To till 

Exposure Medium Total 

Ingestion 

:iL-06 

2E-ce 

2E-05 

2E-05 

2E-07 

3E-04 

3E-0I1 

Inhalation 

-

-

Carcinogenic Risk 

Dermal 

4E-07 

8E-07 

IE-OS 

External 

(Radiado.i; 

-

-

-

-

3E-06 

3E-06 

-

-

-
-
-
-

= „ _ 

Receptor Risk Total 

Exposure 

Routes Tota) 

. :E-06 

2E-06 

2E-05 

2E-05 

2E-07 

3E-04 

3E-04 

:tE-04 

3E-04 

3E-06 

3E-06 

3E-06 

3E.06 

3E-U4 

3E-CJ 

Primarv 

Target 0rg3n(s) 

Liver 

NA 

NA 

NA 

NA 

Kidney 

Skin. CVS 

KiOney 

Fetotoxicity, GS, Bone 

GS 

Blood 

Non-Carcihogenic Hazard Quotient 

Ingestion 

02 

0 05 

02 

0.05 

0 02 

^. __ 

Inhalation Dermal 

0 02 

COI 

0 002 

0 04 

OOOOI 

0 00003 

0.08 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Kidney 

Lungs 

NA 

NA 

--

0 2 

0 2 

Receptor HI Total 

Exposure 

Routes Total 

02 

0 05 

02 

0 05 

0.02 

6 

B 

B 

0 2 

0 2 

0 2 

0 2 

b 

L 1 
Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater Total Body Weight HI 

Total CNS HI 

Tota CVS HI 

Total GS HI 

Total Kidney HI 

Total Liver HI 

Tolal S<.n HI 



TABLE 9 3 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - QUARTERLY MONITORING 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe Future 

Receptor Population Residents 

Receptor Age Lifelong (Child and Adult) 

Med ium 

Groundwa te r 

M e d i u m Total 

Exposure 

M e d i u m 

Groundwate r 

Exposure 

Pomt 

Site 2 

Chemica l 

of Potent ial 

Concern 

rnch lo roe thene 

Ben.{n(a Mi i ln r^CRnf 

Benzo(a)pyrene 

Beri. 'o(b)fi i.Joranthf;nc 

Senzo( l ( ) f luoranthene 

Phenanth rene 

Arsenic 

C a d m i u m 

C h r o m i u m 

Cooper 

Z inc 

Chemica l Total 

Exposure Point Total 

Exposure Med ium Total 

G roundwa ie r Site 2 Tnch loroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b) f luoranthene 

Ben2o(k)f l uoranthene 

Phenan ih rene 

Arsenic 

C a d m i u m 

C h r o m i u m 

Copper 

Zmc 

Cf ienvca i Toiai 

Exposure Pomt Total 

Exposure Med ium Total 

Receptor Total 

Ingest ion 

Rt-0(5 

7 b-06 

7E-05 

8E-06 

6E-07 

15E-04 

7E-04 

inhalat ion 

-

-

Carc inogenic Risk 

Dermal 

5E-07 

9E-07 

1E-05 

External 

(Radiation) 

6E-06 

riE-06 

Rece Dtor Ris Total 

Exposure 

Routes Total 

7 b-0(5 

7b-nci 

7E-05 

8E-06 

6E-07 

GE-04 

7E-04 

7E-n4 

7E-04 

5E-oe 

t3E-0C. 

fjE-CO 

bE-tJc. 

7E-U4 

7E-04 

Pr imary 

Target Organ(s ) 

Non-Carc i r 

Ingest ion 

ogenic Hazard Quot ient 

Inhaiat'On Derma l Exposure 

Routes Total 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 
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E,2 HUMAN HEALTH RISK ASSOCIATED WITH SITE 23 GROUNDWATER 



From: Bob Jupin, Tetra Tech Risk Assessment Specialist 

To: Corey Rich, Tetra Tech Project Manager 

Date: May 19, 2008 

Regarding: Human Health Risks Associated with Site 23 Groundwater 

Historical and current information pertaining to Site 23 groundwater were reviewed to determine if Site 23 

groundwater poses a threat to human health and the environment. Historical information reviewed as 

part of this evaluation included the Basewide Groundwater Operable Unit Remedial investigation Report 

(BGOURI) (Tetra Tech, 2002) and data collected as part of the storm sewer rehabilitation (FWEC, 2001). 

Current data reviewed as part of this evaluation included the first four quarters of the underdrain metering 

pit sampling collected through February, 2008. 

There have been changes in United States Environmental Protection Agency (USEPA) and Connecticut 

Department of Environmental Protection (CTDEP) guidance since the BGOURI HHRA was prepared. 

The major changes in guidance include: 

• USEPA Region 9 Preliminary Remedial Goals (2004) 

• CTDEP Remediafion Standard Regulations (RSRs) Volatilization Criteria (2003) 

• Draft Guidance for Evaluating the Vapor Intrusion into Indoor Air (USEPA, 2002). 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance for Dermal Risk Assessment), Final Guidance (USEPA, 2004). 

• Guidelines for Carcinogen Risk Assessment (USEPA, 2005a). 

• Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens 

(USEPA, 2005b). 

The revised guidance was used in this evaluation. 

Site Description 

Figure 1-1 shows the general location of the Naval Submarine Base and Figure 1-2 shows the location of 

Site 23. No. 2 and No. 6 fuel oil and waste oil were previously stored in underground storage tanks 

(USTs) at Site 23 and each tank had an underdrain system that collected groundwater to control water 

levels and associated hydraulic pressure. The USTs were properly closed in place and the underdrain 

systems were kept to reduce groundwater levels in the area. Evidence of releases of petroleum products 

from the tanks, their associated piping, and possibly from other nearby sources was detected during 

previous investigations. Remedial actions were taken to address petroleum products detected in the soil. 

No significant groundwater contamination was detected; however, low-levels of petroleum hydrocarbons 

were infrequently detected at the outfall of the storm sewer system near Goss Cove. Subsequently, the 



storm sewer at Site 23 was rehabilitated in 2000 such that the original combined groundwater and 

stormwater system was separated into a deep groundwater and a new shallow stormwater system 

(FWEC, 2001). Over 2,000 feet of the existing underdrain piping was relined with cured-in-place plastic 

pipe and a manhole was converted into a metering pit to measure groundwater flow volume. 

Current and expected future site usage is industrial/commercial. Groundwater at Site 23 is classified GB. 

Groundwater at Site 23 is not used as a potable water source. Currently there are no direct contact 

exposures to groundwater. Potential receptors evaluated in the human health risk assessments for Site 

23 included construction workers and hypothetical future residents. 

Basewide Groundwater Operable Unit Remedial Investigation Report 

Groundwater at Site 23 was evaluated in the BGOURI (Tetra Tech, 2002). As part of the evaluation 

concentrations of chemicals in groundwater were compare to USEPA and CTDEP screening criteria for 

direct contact (USEPA Region IX Preliminary Remedial Goals, USEPA Maximum Contaminant Levels, 

CTDEP Maximum Contaminant Levels, and CTDEP RSRs) and migration (CTDEP volatilization and 

surface water protection criteria). A copy of the comparisons is included in Attachment A. I . Maximum 

concentrations of tetrachloroethene, naphthalene, and lead exceeded the direct contact criteria (Table 13-

4). Arsenic and lead were detected at concentrations exceeding the surface water protection criteria 

(Table 13-5). The human health risk assessment (HHRA) evaluated potential risks from exposures to 

groundwater by construction workers and hypothetical residents. The HHRA determined that risks for 

construction workers were less than USEPA and CTDEP acceptable levels (Table 13-6). Risk for future 

residents were within USEPA and CTDEP acceptable levels. However, the chemical specific cancer risk 

for tetrachloroethene exceeded the CTDEP target level of 1 x 10"̂  for individual chemicals, although the 

maximum detected concentration of tetrachloroethene was less than its CTDEP RSR. The HHRA 

guidance has been updated since the BGOURI was prepared, but the changes in the HHRA guidance 

would not change the conclusions of the HHRA. 

Storm Sewer Rehabilitation 

The storm sewer system at Site 23 was rehabilitated in 2000 (FWEC, 2001). After completion of the 

storm sewer system, groundwater collected from the deep dewatering system around the closed 

underground storage tanks is conveyed to a metering pit within the Tank Farm. The metering pit is 

connected to the shallow stormwater system and the water is conveyed to the Thames River. Seven 

groundwater samples were collected from the metering pit between July 25, 2000 and May 23, 2001. A 

summary of the sample analytical results are included in Table 1 in Attachment A.2. it should be noted 

that this data was not validated. Table 1 includes a comparison of the data to CTDEP RSRs for surface 



water protection and volatilization. Concentrations of all chemicals in all seven groundwater samples 

were less than the volatilization criteria. Concentrations of total zinc exceeded the surface water 

protection criteria in samples collected in August and October, 2000. Concentrations of total lead 

exceeded the surface water protection criteria in samples collected in August 2000, October 2000, 

January 2001, April 2001, and May 2001. Concentrations of total arsenic exceeded the surface water 

protection criteria in samples collected in August 2000, October 2000, March 2001, April 2001, and May 

2001, although total arsenic was also detected in the blank samples collected in 2001, indicating a 

potential laboratory blank contamination issue. Concentrations of all inorganics in filtered samples were 

less than the surface water protection criteria in all samples, suggesting that the elevated total arsenic 

and lead results were related to suspended soils in the samples. In general, concentrations of inorganics 

were highest in samples collected in August and October of 2000 shortly after completion of construction 

of the new storm water system and decreased significantly in subsequent sampling rounds. 

Concentrations of phenanthrene exceeded the surface water protection criteria in the samples collected 

in January 2001 and May 2001. Concentrations of benzo(b)fluoranthene, and benz9(k)fluoranthene 

exceeded the surface water protection criteria in the sample collected in May 2001. Considering the new 

risk methodology risks for construction workers exposed to groundwater would be within USEPA and 

CTDEP acceptable levels using the last round of sampling results (May 2001) (Attachment A.3). 

Quarterly Underdrain Metering Pit Sampling 

Four quarters of water samples were collected from the metering pit (Tetra Tech, 2008), which began in 

June 2007. The results of the sampling are presented in Table 3-1 in Attachment A.4. Included in Table 

3-1 is a comparison to CTDEP RSRs for surface water protection and volatilization. None of the detected 

concentrations in the samples exceeded CTDEP volatilization criteria. In the sample collected in 

September 2007, the concentration of total arsenic exceeded the surface water protection criteria. 

However, the concentration of arsenic in the filtered sample was below the surface water protection 

criteria. In general concentrations of inorganics in the filtered samples were significantly less than the 

concentrations detected in the unfiltered samples. Also the sample log sheet indicates that orange 

precipitate was observed in the sample. Therefore, it is likely that the arsenic detected in the unfiltered 

sample was a result of suspended solid particles in the water and is not indicative of groundwater quality. 

Arsenic was not detected in the sample collected in December 2007 and was detected at a concentration 

below the surface water protection criteria in the sample collected in February 2008. In December 2007, 

concentrations of acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, hexachlorobenzene, and phenanthrene exceeded the surface water protection 

criteria. These chemicals were not detected in the duplicate sample collected in December 2007 and 

these chemicals were not detected in the sample collected in February 2008. 



Table 2.1 in Attachment A.5 presents a comparison of the sampling results to human health screening 

criteria consisting of USEPA Region IX Preliminary Remediation Goals (PRGs) for tap water, USEPA 

Maximum Contaminant Levels (MCLs), CTDEP RSRs, and Connecticut MCLs. Several VOCs, SVOCs, 

and inorganics were detected at concentrations exceeding the human health screening criteria. 

Attachment A.5 also presents the results of a human health risk assessment (HHRA) for construction 

workers and hypothetical residents exposed to groundwater from the underdrain metering pit. Risks for 

construction workers exposed to groundwater are within USEPA and CTDEP acceptable levels. Cancer 

risks and hazard indices for hypothetical residents exceed USEPA and CTDEP acceptable levels, 

although Site 23 is not suitable for residential development. Hexachlorobenzene, carcinogenic PAHs, 

and arsenic were the major contributors to the cancer risks. Arsenic, iron, and manganese are the major 

contributors to the hazard indices. As discussed above hexachlorobenzene and carcinogenic PAHs were 

only detected in the sample collected in December 2007. Concentrations of arsenic and iron were only 

elevated in the sample collected in September 2007. In addition, concentrations of arsenic and iron in the 

filtered sample were significantly lower than those in the unfiltered sample. Concentrations of 

manganese were within site background levels. 

Vapor Intrusion Evaluation for Groundwater 

Groundwater data from Site 23 were evaluated to determine if there were unacceptable risks associated 

with vapor intrusion into buildings (Tetra Tech, 2008). Concentrations of volatile organic compounds 

(VOCs) in groundwater were compared to screening criteria for vapor intrusion. The screening criteria 

were obtained from USEPA's OSWER Draft Guidance for Evaluating the Vapor Intrusion into Indoor Air 

from Groundwater and Soils (Subsurface Vapor Intrusion Guidance), November 2002, CTDEP's 

Proposed Revisions - Connecticut's Remediation Standard Regulations Volatilization Criteria, March 

2003, and USEPA Region I (April 24, 2008). Concentrations of chloroform and trichloroethene at Site 23 

exceeded the USEPA screening criterion. These chemicals were further evaluated using USEPA's Johnson 

and Ettinger Vapor Intrusion Model. Modeling results showed that cancer risks and hazard indices for 

residential and industrial scenarios were within USEPA and CTDEP acceptable levels at Site 23. Further 

evaluation against PRGs and ARARs showed that vapor intrusion is not an issue at Site 23. It was 

concluded that no further action was required for vapor intrusion issues at Site 23. 

Conclusions 

Historical and current information pertaining to Site 23 groundwater were reviewed to determine if Site 23 

groundwater poses a threat to human health and the environment. The conclusions of this evaluation are 

the following: 

- • ^ m ^ 



The HHRA performed during the BGOURI evaluated potential risks from exposures to 

groundwater by construction workers and hypothetical residents, although it is unlikely that direct 

contact exposures to Site 23 groundwater would occur based on current and expected future site 

use. Cumulative risks were less than or within USEPA and CTDEP acceptable levels. However, 

chemical-specific risks for tetrachloroethene exceeded the CTDEP target level for individual 

chemicals, although the maximum detected concentration of tetrachloroethene was less than its 

CTDEP RSR (5 |ag/L). Concentrations of tetrachloroethene in Site 23 groundwater have 

decreased from 3 \iglL in the BGOURI to 0.4 J (ig/L during the second quarter of the underdrain 

meter pit sampling. Chemical-specific risks associated with tetrachloroethene would now be less 

than the CTDEP target level for individual chemicals. 

The HHRA guidance has been revised since the BGOURI HHRA was prepared but the changes 

in the guidance would not change the conclusions of the HHRA. 

Concentrations of chemicals in groundwater samples collected after the storm sewer 

rehabilitation were highest in samples collected in August and October, 2000 right after 

completion of construction and decreased significantly in subsequent sampling rounds. 

Concentrations of all chemicals detected in groundwater collected during the four quarters of the 

underdrain metering pit sampling were less than that CTDEP surface water protection and 

volatilization criteria with the exception of arsenic and several SVOCs. The concentration of total 

arsenic in the sample collected in September 2007 exceeded the surface water protection 

criteria although the concentration of arsenic in the filtered sample was less than the surface 

water protection criteria. The arsenic detected in the unfiltered sample is believed to be a result 

of suspended solid particles in the water and the filtered sample is more indicative of 

groundwater quality. Concentrations of acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, hexachlorobenzene, and phenanthrene exceeded 

the surface water protection criteria. These chemicals were not detected in the duplicate sample 

collected in December 2007 and these chemicals were not detected in the sample collected in 

February 2008. 

In general, concentrations of chemicals in Site 23 groundwater have decreased over time except 

as noted above. 

Potential risks for construction workers exposed to Site 23 groundwater are still acceptable using 

the analytical results from the four rounds of groundwater sampling. Potential risks for 

hypothetical residents exposed to Site 23 groundwater exceed acceptable levels, although Site 

23 is not suitable for residential development. 

The vapor intrusion evaluation for groundwater determined that risks from vapor intrusion were 

with USEPA and CTDEP acceptable levels for residential and industrial scenarios. The 

evaluation concluded that no further action was required for vapor intrusion issues at Site 23. 

file:///iglL


Based on existing information, under current and expected land use. Site 23 groundwater does 

not pose a significant threat to human health or the environment. Adverse health effects are 

possible under hypothetical residential land use. 
; 
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TABLE 13-4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23 
DIRECT CONTACT EXPOSURE SCENARIOS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON. CONNECTICUT 

PACE 1 OF 3 

Scenario Tlmaframe: Futura 
Madlum: Groundwater 
Exposure Medium: Groundwater 
Expoeure Point: Tank Farm (Site 23} 

CAS Number Chemical 
Minimum 

Concentration 
(1) 

Minimum 
Quatifier 

Maximum 
Concentration 

11) 

Maximum 
Qualifier 

UnlU 
Location of Maximum 

Concentration 

D.t.etion ^ , 
Frequency _, 

,1, Nondrtoct»°' 

Concentration 
Used for 

Screenirtg'*' 

Bacl(ground 
Value'" 

Riak-Based 
COPC screening 

Level'*' 

Potential 
ARARn-BC 

Value 

Potential 
ARARH-BC 

Source 

COPC 
Flag 

Rationale for 

Detetlon or 
Selection**' 

Volatlto Organic! 

9M7-6 

127-18-4 

1330-20-7 

M-P-XYLENES 

O-XYLENE 

XYLENES. TOTAL 

2 

3 

3 

5 

2 

3 

3 

5 

ugfL 

ug/L 

ug/L 

ug/L 

S23WW02S01 

S23MW02S01 

S23MW03D01 

S23MW02S01 

i n 

1(7 

1/3 

1/7 

2 

1 

1 

1 

2 

3 

3 

5 

N/A 

N/A 

N/A 

N/A 

21 

21 

21 

N"! 

NI" 

•c 
N 

530 
10000 
10000 
530 

10000 
10000 

5 
5 
5 

530 
10000 
10000 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 

NO 

NO 

n j j 

NO 

BSL 

BSL 

ASL 

BSL 

Diasolved Gases 
7482-6 METHANE 1 920 ug/L S23MW02S01 7/10 1 920 N/A N/A N/A 

N/A 
N/A 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 

NO NTX 

Semivolatile Organics 
91 20-3 1.4 1.4 ug/L S23MW02S01 1/7 0 5 - 5 1.4 N/A • j y jBN 2S0 

N/A 
N/A 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 

n33 ASL 

7429-90-5 

7440-38-2 

7440-39-3 

7440-13-9 

7440-70-2 

744CM7-3 

7440-48-4 

7440-50-8 

7439-89-6 

ALUMINUM 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

890 

4 7 

27.2 

0.63 

6270 

10.2 

4.5 

6.8 

202 

J 

J 

J 

2030 

4.7 

176 

0.63 

94100 

43.2 

6.4 

10.7 

24800 

J 

J 

ug/L 

ug'L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug'L 

ug/L 

S23MW02S01 

S23HNUS1101 

S23MW02S01 

S23HNUS2001 

S23MW03D01 

S23MW02S01 

S23MW02S01. 

S23MW02S01 

S23MW02S01 

1/7 

1/7 

1/7 

4/7 

10/10 

4/10 

4/10 

2/10 

9/10 

50.5 - 591 

2.3 

18-37 

0.25 

N/A 

6.2 

42-5.2 

6.8 

175 

2030 

4.7 

176 

0.63 

94100 

43 2 

6 4 

10.7 

24800 

3560 

227 

188000 

49.9 

48.6 

107 

28200 

3600 N 

N/A 

730 

1.8 

N/A 

73 

150 

N 

N 

• N»' 

N 

N 

• N""' 

N/A 
W i l f i U i l i l 

N/A 

50 
10 
50 

1000 
2000 
2000 

5 
5 
5 

N/A 
N/A 
N/A 
50 
100 
N/A 
N/A 
N/A 
N/A 
1300 
1300 

4̂/A 
N/A 

N/A 

CTDEP RSR 
FED-SMCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 
FED-SMCL 

CTDEP-MCL 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

EPAl, BKG 

BSL 

BSL. BKG 

BSL 

NUT, BKG 

BSL, BKG 

BSL, BKG 

BSL, BKG 

EPAl, BKG 



TABLE 13-« 

OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23 
DIRECT CONTACT EXPOSURE SCENARIOS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 

Scenario Tiineframe: Future 
Mediuin: Groundwater 
Expoture Medium: Groundwater 
Expoeure Point: Tank Fann (Site 23) 

Minimum 
Concentration Minimum 

Qualifier 

Maximum 
Concentration Maximum 

Qualifier 
Location of Maximum 

Concentration 

Datectlon 
Frequency 

Range of 
Nondetects'^ 

Concentration 
Used for 

Screening'" 

31 2 

Background 
Value"' 

Risl('Based 
COPC Screening 

Level'" 

Potential 
ARAR/TBC 

Potential 
ARARn'BC 

Source 

CTDEP RSR 
FED-AL 

CTDEP-MCL 

naa 

COPC 
Flag 

Rationale for 
Contaminant 
Deletion or 
Selecllon'" 

ASL 

MANGANESE 

l*A 
N/A 
N/A 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
CTDEP RSR 
FeO-SMCI. 

CTDEP-MCL 
100 
100 
100 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
N/A 
N/A 
N/A 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
N/A 
N/A 
N/A 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 

N/A 
N/A 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
5000 
5000 
N/A 

CTDEP RSR 
FED-SMCL 

CTDEP-MCL 
Oissolved Metals 
7440-38-2 

7440-39-3 

7440-70-2 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-09-7 

7440-23-5 

ARSENIC, FILTERED 

BARIUM, FILTERED 

CALCIUM, FILTERED 

'RON, FILTERED 

LEAD, FILTERED 

MAGNESIUM, FILTERED 

MANGANESE, FILTERED 

POTASSIUM, FILTERED 

SODIUM, FILTERED 

3.1 

33.8 

33000 

4410 

10 

3770 

977 

5500 

49300 

J 31 

150 

45100 

15400 

10 

5830 

2650 

7340 

82600 

J 

J 

ug'L 

ug'L 

ug'L 

ug/L 

ug'L 

ug'L 

ug/L 

ug'L 

ug'L 

S23MW02S01-F 

S23MW02S01-F 

S23UW02S01-F 

S23MW02S01-F 

S23MW02S01-F 

S23WW02S01-F 

S23MW02S01-F 

S23MW02S01-F 

S23HNUS201-F 

1/2 

2/2 

2/2 

2)2 

1/2 

2/2 

2/2 

2/2 

2/2 

2.3 

N/A 

N/A 

N/A 

1.8 

N/A 

N/A 

N/A 

N/A 

31 

150 

45100 

16400 

10 

5830 

2650 

7340 

82600 

152000 

25300 

150000 

9400 

60000 

1580000 

N/A 

260 N 

N/A 

Bj^JJt^lN' 

N/A 

N/A 

• K l i ^ ^ N 

N/A 

N/A 

50 
10 
50 

1000 
2000 
2000 
N/A 
N/A 
N/A 

ill 

15 
15 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 
FED-SMCL 

CTDEP-MCL 
CTDEP RSR 

FED-AL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 
FED-SMCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

BSL 

BSL 

BSL. BKG 

EPAl, BKG 

BSL 

BSL, BKG 

BKG 

NUT, BKG 

NUT, BKG 

< i i 
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T A B L E 13-4 

OCCURRENCE. DISTRIBUTION, A N D S E L E C T I O N OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23 

DIRECT CONTACT EXPOSURE SCENARIOS 

BASEWIDE G R O U N D W A T E R OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

Scenar io T ime f rame : Fu tu re 

M e d i u m : G r o u n d w a t e r 

Exposu re M e d i u m : G r o u n d w a t e r 

E x p o s u r e Po in t : T a n k Fa rm {S i te 23) 

CAS Numt ie r C h e m i c a l C o n c e n t r a t i o n 
11) 

M i n i m u m 

Qual i f ie r 

M a x i m u m 

C o n c e n t r a t i o n 
M a x i m u m 

Qua l i f i e r 
Un i t s 

L o c a t i o n o f M s x i m u m 

Concen t ra t i on 

Detec t ion 

F requency 

(1) 

R a n g e of 

N o n d e t e c t o ' " 

C o n c e n t r a t i o n 

U s e d fo r 

Screen ing '^ ' 

B a c k g r o u n d 

V a l u e " ' 

R i sk -eased 

COPC Screen ing 

L e v e l " ' 

Po ten t ia l 

ARARTTBC 

Value 

Poten t ia l 

ARARn-BC 

Sou rce 

COPC 

Flag 

Rat iona le f o r 

C o n t a m i n a n t 

De le t ion or 

S e l e c t i o n ' " 

M i s c e l l a n e o u s Parameters 

E - U 5 0 6 

7664-41-7 

7664-41-7 

000-02-0 

E-11778 

1 4 8 0 e - 7 M 

000-09-0 

7440-44-0 

000-08-9 

ALKALINITY 

AMMONIA 

AMMONIA, AS N ITROGEN 

CHLORIDE 

HARDNESS as C a C 0 3 

SULFATE 

TOTAL DISSOLVED SOLIDS 

TOTAL ORGANIC C A R B O N 

TOTAL SUSPENDED SOLIDS 

18 

0 16 

0.13 

6.55 

22 3 

7 6 

66.2 

1 

6 

J 

J 

J 

J 

348 

0 5 4 

6.9 

124 

257 

47.2 

519 

9 

169 

J 

J 

J 

J 

mg/L 

-ng/L 

mg/L 

(ng 'L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S23WW03D01 

S23HNUS201 

S23MW02S01 

S23MW02S01 

S23MW03D01 

S23HNUS2001 

S23MW02S01 

S23MW04S01 

S23MW02S01 

10/10 

3/3 

6/7 

10/10 

10/10 

10/10 

10/10 

10/10 

6/10 

N/A 

N/A 

100 

N/A 

N/A 

N/A 

N/A 

N/A 

5000 

348 

0.54 

6.9 

124 

257 

47.2 

619 

9 

169 

1950 

4540 

6260 

37.7 

236 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

250 

N/A 

NIA 

N/A 

N/A 

N/A 

250 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CTDEP RSR 

FED-MCL 

CTDEP-MCL 

CTDEP RSR 

FED-MCL 

CTDEP-MCL 

CTDEP RSR 

FED-MCL 

CTDEP-MCL 

CTDEP RSR 

FED-SMCL 

CTDEP-MCL 

CTDEP RSR 

FED-MCL 

CTDEP-MCL 

CTDEP RSR 

FED-SMCL 

CTDEP-MCL 

CTDEP RSR 

FED-SMCL 

C T D E P - M C L 

CTDEP RSR 

FED-MCL 

CTDEP-MCL 

CTDEP RSR 

FED-MCL 

CTDEP-MCL 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

BKG 

NTX 

NTX 

BSL 

NTX 

BSL 

BKG 

BKG 

BKG 

A shaded value indicates that the concentration used for screening exceeds the critenon or background value. 

A shaded chemical name indicates that the chemical has been selected as a COPC. 

Footr^9^gs: 

1 Sample and duplicate are oountad as two separate samples i«hen detemi in ing the min imum and max imum 

detected concentrations 

2 Values presented are sample-specif ic quantitation l imits. 

3 The max imum detected concentration is used tor screening purposes. 

4 9 5 % Upper Tolerance Limit (UTL) of site background data . 

5 The risk-based COPC screening level for tap water use is presented. T t ie value is based on a 

target Hazard Quotient of 0.1 for noncarctnogens (denoted with a ' N * f lag) or an incremental cancer 

nsk of 1 E-6 for carcinogens (denoted with a ' C " f lag) (USEPA, Region IX, October 20O4, Update December 28. 2004). 

6 The chemical is selected as a C O P C if Ihe m a x i m u m detected concentration exceeds the nsk-based 

COPC screening level and/or an ARARrrBC{3) . 

7 Value is for total xylenes. 

8 Value is for hexavalent chromium 

Defjfi i i jons: 

ARAR/TBC = Appl icable or Relevant and Appropnate Requirement/To Be Considered. 

C = Carcinogen. 

COC = Chemical of Concem 

J = Est imated Value 

N = Noncarcinogen. 

N/A = Not Appl icable. 

FED-MCL = Federal Max imum Contaminant Level (USEPA, August 20O0) 

FED-SMCL = Federal Secondary Maximum Cor lam inan l Level (USEPA, August 2000). 

FED-AL = Federal Action Level (USEPA, August 2000) 

CTDEP-RSR = Connecticut DEP Remediat ion Standard Regulations. 1996. 

CTDEP-MCL = Connecticut Maximum Cor taminan l Level. 

Rationale Codes: 

For Selection as a COC: 

ASL = Above COC Screening Level 'ARAR/TBC. 

Associated Sample 

S23HNUS1101 

S23HNUS1301 

S23HNUS2001 

S23HNUS201 

S23HNUS201-F 

S23HNUS501 

S23MW02D01 

S23MW02D01-D 

S23MW02S01 

S23MW02SO1-F 

S23MW03D01 

S23MW04D01 

For Elimination as a COC: 

BKG = Within Background Levels 

BSL = Below COC Screening Level/ARAR/TBC 

NUT = Essential Nutrient. 

NTX = No Toxicity Information. 

EPAl = USEPA Region 1 does not advocate evaluation of this chemical . 

f i \ / = Miscellaneous parameters are not evaluated in human health risk assessments. 



TABLE 13.5 

OCCURRENCE, DISTRIBUITON. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23 
MIGRATION PATHWAYS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONECTICUT 

PAGE 1 OF 2 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point : Tank Farm (Site 23) 

CAS Number Chemical 

M in imum 
Concentrat ion 

(1) 

Min imum 
Quali f ier 

Maximum 
Concentrat ion 

(1) 

Maximum 
Qualif ier 

Units 
Locat ion of Maximum 

Concentrat ion 

Detection 
Frequency 

(1) 

Range of 

Nondetects'^' 

Concentrat ion 
Used for 

Screening' '* 

Background 

Value'*' 

CTDEP 
Surface Water 

Crt tor ia ' " 

CTDEP Vo l . 

Cr i ter ia ' " 

COPC 
Flag 

Rationale for 
Contaminant 
Deletion or 

Selection'* ' 
Volat i le Organics 

95-47-6 
127-18-4 
1330-20-7 

M-fP-XYLENES 
O-XYLENE 
TETRACHLOROETHENE 
XYLENES, TOTAL 

2 
3 
3 
5 

2 
3 
3 
5 

un/L 
uq/L 
ufl/L 
uq/L 

S23MW02S01 
S23MW02S01 
S23MW03D01 
S23MW02S01 

1/10 
1/10 
1/10 
1/10 

2 
1 
1 
1 

2 
3 
3 
5 

NA 
NA 
NA 
NA 

NA 
NA 
86 
NA 

21300 
21300 
1500 

21300 

NO 
NO 
NO 
NO 

BSL 
BSL 
BSL 
BSL 

Dissolved Gases 
174-82-8 IMETHANE 1 . 1 1 _ 1 920 1 1 uq/L 1 S23MW02S01 1 7/10 1 1 920 NA 1 N/A 1 N/A 1 NO 1 NTX 1 
SemfvolatKe Organics 

191-20-3 INAPHTHALENE 1.4 i y^ 1 | u g / L | S23MW02S01 1 1/10 0 . 5 - 5 1 1.4 NA 1 N/A 1 N/A NO NTX 1 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95^ 
7439-96-5 
7440-02-0 
7440-09-7 
7440-23-5 
7440-62-2 
7440-66-6 

ALUMINUM 

BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

COPPER 
IRON 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

890 
4.7 
27.2 
0.63 
6270 
10.2 
4.5 
6.8 
202 
1.9 

1610 
41.4 

10 
1170 
7790 
6.4 
68.4 

J 
J 
J 

J 

J 
J 

J 
J 

2030 
4.7 
176 
0.63 

94100 
43.2 
6.4 
10.7 

24800 
31.2 
7840 
3380 
33.5 
7790 

99200 
6.4 

68.4 

J 
J 

J 
J 

uq/L 
ug/L 
uq/L 
uq/L 
ug/L 
ufl/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/L 

S23MW02S01 
S23HNUS1101 
S23MW02S01 
S23HNUS2001 
S23MW03D01 
S23MW02S01 
S23MW02S01, 
S23MW02S01 
S23MW02SO1 
S23MW02S01 
S23MW02S01 
S23MW02S01 
S23MW02S01 
S23MW02S01 
S23HNUS201 
S23MW03D01 
S23MW02S01 

2/10 
1/10 
4/10 
1/10 

10/10 
4/10 
4/10 
2/10 
9/10 
5/10 
9/10 
8/10 
2/10 
10/10 
10/10 
1/10 
1/10 

50.5 - 591 
2.3 

1 8 - 3 7 
0.25 
N/A 
6.2 

4.2 - 6.2 
6.8 
175 
1.8 
544 

8 .8-12.1 
9 .2 -9 .9 

N/A 
N/A 

6 .3 -6 .2 
10.9-43.1 

2030 
4.7 

176 
0.63 

94100 
43.2 
6.4 
10.7 

24800 
31.2 
7840 
3380 
33.5 
7790 

99200 
6.4 

68.4 

3560 

^ 2 2 ^ ^ 

188000 
49.9 
48.6 
107 

28200 

191000 
11700 

7O80O 
1900000 

10.2 
131 

N/A 

H B ^ 
N/A 

6 
N/A 
N/A 
N/A 
48 

N/A 

HKClHi 
N/A 
N/A 
880 
N/A 
N/A 
N/A 
123 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

NO 
H * a 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

K l ^ l 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

BKG 
ASL 
BKG 
BSL 
BKG 
BKG 
BKG 

BSL, BKG 
BKG 
ASL 
BKG 
BKG 
BSL 
BKG 
BKG 
BKG 

BSL, BKG 
Disso lved Metals 
7440-38-2 
7440-39-3 
7440-70-2 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-09-7 
7440-23-5 

ARSENIC, FILTERED 
BARIUM, FILTERED 
CALCIUM, FILTERED 
IRON, FILTERED 
LEAD, FILTERED 
MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
POTASSIUM. FILTERED 
SODIUM, FILTERED 

3.1 
33.8 

33000 
4410 

10 
3770 
977 

5500 
49300 

J 3.1 
150 

45100 
15400 

10 
5830 
2650 
7340 

82600 

J 

J 

uq/L 
uq/L 
ug/L 
uq/L 
uq/L 
ug/L 
uq/L 
uq/L 
uq/L 

S23MW02S01-F 
S23MW02S01-F 
S23MW02S01-F 
S23MW02S01-F 
S23MW02S01-F 
S23MW02S01-F 
S23MW02S01-F 
S23MW02S01-F 
S23HNUS201-F 

1/2 
2/2 
2/2 
2/2 
1/2 
2/2 
2/2 
2/2 
2/2 

2.3 
N/A 
N/A 
N/A 
1.8 
N/A 
N/A 
N/A 
N/A 

3.1 
150 

45100 
15400 

10 
5830 
2650 
7340 

82600 

152000 
^ 2 5 3 0 ^ ^ 

150000 
9400 

60000 
1580000 

4 
N/A 
N/A 
N/A 
13 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

BSL 
NTX 
BKG 
BKG 
BSL 
BKG 
BKG 
BKG 
BKG 

Miscel laneous Parameters 
E-14506 
7664-41-7 
7664-41-7 
000-02-0 

ALKALINITY 
AMMONIA 
AMMONIA, AS NITROGEN 
CHLORIDE 

18 
0.16 
0.13 
6.55 

J 
J 

348 
0.54 

6.9 
124 

J 
J 

mg/L 
mg/L 
mg/L 
mg/L 

S23MW03O01 
S23HNUS201 
S23MW02S01 
S23MW02S01 

10/10 
3/3 
6/7 

10/10 

N/A 
N/A 
100 
N/A 

348 1 1950 1 N/A 
0.54 • m i i H N/A 

^ » | S ^ H N/A 
124 1 4540 1 N/A 

N/A 
N/A 
N/A 
N/A 

NO 
NO 
NO 
NO 

BKG 
NTX 
NTX 
BKG 

i i 
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TABLE 13-5 

OCCURRENCE, DISTRIBUITON, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNDWATER AT SITE 23 
MIGRATION PATHWAYS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONECTICUT 

PAGE 2 OF 2 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tank Farm (Site 23) 

CAS Number 

E-11778 
14808-79-8 
000-09-0 
7440-44-0 
000-08-9 

Chemical 

HARDNESS as CaC03 
SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

Min imum 
Concentrat ion 

(11 

22.3 
7.6 

66.2 
1 
6 

Qualif ier 

J 
J 

Maximum 
Concentrat ion 

(11 

257 
47.2 
519 

9 
169 

Maximum 
QualMer 

J 

J 

Units 

mq/L 
mg/L 
mg/L 
mg/L 
mq/L 

Locat ion of Maximum 
Concentrat ion 

S23MW03D01 
S23HNUS2001 
S23MW02S01 
S23MW04S01 
S23MW02S01 

Datectlon 
Frequency 

(1) 

10/10 
10/10 
10/10 
10/10 
6/10 

Range of 

Nondetects'^' 

N/A 
N/A 
N/A 
N/A 
5000 

Concentrat ion 
Used for 

Screen ing ' " 

257 
47.2 
519 

9 
169 

Background 

Value'*' 

• 1 9 6260 
37.7 
236 

CTDEP 
Surface Water 

Crtterta'" 

N/A 
N/A 
N/A 
N/A 
N/A 

CTDEP Vo l . 

Cr i ter ia" ' 

N/A 
N/A 
N/A 
N/A 
N/A 

COPC 
Flag 

NO 
NO 
NO 
NO 
NO 

Rationale for 
Contaminant 
Deletion or 

Se lec t ion" ' 
NTX 
NTX 
BKG 
BKG 
BKG 

A shaded value indicates that the concentration used for screening exceeds the crrterion or tjackground value. 
A shaded chemical name indicates that the chemical has been selected as a COPC. 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specifrc quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 95% Upper Tolerance Limit (UTL) of site background data. 

5 Connecticut DEP Surface Water Protection criteria. 

6 Connecticut DEP Volatilization criteria for residential exposures. 

7 The chemical is selected as a COPC if the maximum detected concentration exceeds the 

CTDEP surface water protection or volatilization criteria. 

Associated Samples: 

S23HNUS1101 

S23HNUS1301 

S23HNUS2001 

S23HNUS201 

S23HNUS201-F 

S23HNUS501 

S23MW02D01 

S23MWQ2D01-D 

S23MW02S01 

S23MW02S01-F 

S23MW03D01 

S23MW04D01 

S23MW04S01 

Definitions: 

ARAR/TBC = Applicat)le or Relevant and Appropriate Requirement/To Be Considered. 

C = Carcinogen. 

COC = Chemical of Concern. 

J = Estimated Value. 

N = Noncarcinogen. 

NA = Not Applicable. 

Rationale Codes: 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC. 

For Elimination as a COPC: 

BKG = Within Background Levels. 

BSL = Below COPC Screening Level/ARAR/TBC. 

NTX = No Toxicity Information, 



TABLE 13-8 

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 23 

REASONABLE MAXIMUM EXPOSURES 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

Receptor 

Construction Worker 

Media 

Groundwater 

Exposure 
Route 

Dermal Contact 

Cancer 
Risk 

1.3E-09 

Chemicals with 
Cancer Risks 

>10'* 
--

Chemicals with 
Cancer Risks 

> 10"' and ^ 10^ 
--

Chemicals with 
Cancer Risks 

> IO"* and S 10"' 
--

Hazard 
Index 

0.0002 

Chemicals with 
H l > 1 

--

Adult Resident Groundwater Ingestion 
Dermal Contact 
Inhalation (1) 
Total 

1.8E-06 
8.5E-07 
1.8E-06 
4.5E-06 --

--
--

Tetrachloroethene 

Tetrachloroethene 
Tetrachloroethene 

0.01 
0.005 
0.008 
0.02 --

Notes: 
1 - Inhalation risk is assumed to be equal to risk from ingestion for volatiles. 

< < ( 
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TABLE 1 
GROTON STORM SEWER REHABILITATION PROJECT 

UNDERDRAIN WATER SAMPLING FOR OIL/WATER SEPARATOR (OWS) DETERMINATION 
MONTHLY SAMPLING RESULTS 

Fuel Type Fingerprint 
PH 
Total petroleum 
hydrocarbon* 
Oil and grease 

Total suspended solids 
Metals; 

Aluminum 
Antimony 
Arsenic 
Banum 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

VOA 
Tetrachloroethene 
VOA^fTIC) 
Methane, chlorodifluoro-
Ethane, 1.1,2-lnchloro-1.2. 
SVOA 
Dimethylphthalate 
Diethylphthalate 
Di-n-bu(ylphtiialale 
3is(2-Elhylhexyl)phlhalate 
PAH 
Naphthalene 
Phenanthrene 
Fluoranthene 
Pyrene 
3enzoCa)anlhracene 
Chrysene 
Benzo(t)Kluoranthene 
Benzo(k)fluoranthene 
Benzo{a)oyrene 
Dibenzo(a,h)anthracene 
Benzo(qhi)perYlene 

Sample a 
Date sampled 

6015 
EPA 150.1 

418 1 
EPA413 1 

EPA 160.2 
50106 

0LM2.1 

OLM2 1 

e270C 

8310 

OWS-072500 
7/25/2000 

ND 
6.2 srd. Units 

1.1 mq/l 
^5 0 mq/l 

62 mq/l 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

OWS-082300 
8/23/2000 

SJHHlBilJI 
NO 

6 3 std Units 

<1.0 mg/l 
<5.0 mgfl 

720 mg/l 
ug/I 

11300 
6.4 

169 
2.6 
06 

32500 
19.6 
9.9 
36 

62100 

9950 
1540 
0.1 
13.2 
8600 
2.2 
2.8 

39500 
32 

40.5 

NR 

OWS-100400 
10/4/2000 

ND 
6.3 std. Units 

1.0 mg/l 
<5.0 mg/l 

1400 mg/l 
ug/( 

15500 
4.1 

223 
0.3 
0.8 

35800 
28.4 
17 

39.5 
116000 

12000 
2220 
0.2 
18.3 

9060 
12.5 

4 
51800 

3.2 
52.7 

NR 

OWS-011701 

^ ^ ^ ^ 
1/17/2001 

NA 
mmm 

NA 

NA 
NA 

<5 0 mg/l 
jg/ ; 

Total 
1360 
ND 
ND 

64.5 B 
ND 
ND 

31100 
2.2 B 
2.4 B 
ND 

15100 

7350 
884 
ND 
ND 

5430 
ND 
ND 

41800 
ND 

4.0 B 
53.5 
NA 

Dissolved 
492 
ND 
ND 

56.3 B 
1 7B 
ND 

29700 
ND 
ND 
ND 

11100 
7.9 

6560 
801 
ND 
ND 

5100 
ND 
ND 

37500 
ND 
ND 

43 5 
NA 

ND 

4.0 J 
2 9 J 

ND 
ND 
ND 
ND 

ND 

3.00 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

c WS-C 
3/15/ 

315 
2001 

NA 

)1 

^ 
NA 

NA 
NA 

23 mg/l 
ug/I 

Total 
1670 
ND 

61.6 B 
ND 
ND 

35400 
2.4 8 
1.6 B 
6.1 B 

24100 
11.1 
8350 
896 
ND 
ND 

7100 
ND 
ND 

46100 
ND 

8.7 B 
48.5 
NA 

Dissolved 
ND 
ND 
ND 

33 4 8 
ND 
ND 

31300 
ND 
ND 
ND 

76.6 B 
ND 

5850 
582 
ND 

3.3 B 
4770 B 

ND 
ND 

39700 
ND 
ND 

7.0 B 
NA 

ND 

N tJ 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

C 

^ 

WS-C 
4/19/ 

i ^a_ 

MI90 
2001 

wm 
E 

1 

6 23 

5 2 mq/l 
9.2 mq/l 

160mqfl 
ug.'l 

Total 
2150 
ND 

82.7 B 
0 15 8 

ND 
36600 
4 0 8 
3.2 8 
4.1 B 
32600 

8950 
1150 
ND 
ND 

5400 
ND 
ND 

48400 
ND 
ND 
58 1 
NA 

Dissolved 
16.5 8 

ND 
2.8 8 

45.3 B 
NO 
ND 

33200 
ND 
ND 
ND 
258 
ND 

7560 
515 
ND 
ND 

5090 
ND 
ND 

44700 
ND 
ND 
23.1 
NA 

ND 

ND 
8 5 J 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

OWS-052301 
5/23/2001 

E 
6.64 

0.08 mq/l 
16 mq/l 

273 mg/l 

up/l 
Total 
2540 
3.2B 

96.7B 
0.988 

ND 
28200 
6.58 
4.48 
10 68 
62500 

6620 
1630 
ND 
ND 

4270B 
5.4 

1.98 
40400 

ND 
ND 
87 9 
NA 

Dissolved 
ND 
ND 
ND 

38.38 
osoe 

ND 
28600 

ND 
ND 

3.38 
125 
ND 

6400 
476 
0.25 
ND 

43308 
ND 
ND 

45400 
3.98 
ND 
44.0 
NA 

0.5J 

ND 
1 1 J 

1.1 
20 
10 
20 

0.37J 

0.58 
0 

"o " 
52 
!5J 

0.21J 

0.62 
1 ^ 

050 
0.62 

CTDEP RSR 
Surface Water 

Protection 

NA 
NA 

NA 
NA 

NA 

CTDEP RSR 
Groundwater 
Volatilization 

Cntena"' 
NA 
NA 

NA 
NA 

NA 
ug/l 1 

86000 
4 

NA 
4 
6 

NA 
110 
NA 
48 
NA 
13 
NA 
NA 
04 
880 
NA 
50 
12 
NA 
63 
NA 
123 
NA 

86 

NA 
NA 

NA 
NA 
NA 
59 

NA 
0.3 

3700 
110000 

0.3 
NA 
03 
0.3 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

340 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notes 
ND = Not Detected 
NA = Not Analyzed 
NR = Not reponed 
J = Indicates an esiimated value 
B = Indicates Ihe analyte was found in the bianK as well as the sample 
E = No Calibrated Fuel Type Detected 
Peslicide/PCB compounds were not detected (Method OLM2.1J 
1 - CTDEP Remedotton Standard Regulations, Residential, 1996 
2 - Conneclicufs Proposed Revisions Remediation Standard Regulations, Volatilization Critena. March 2003. 
Shading indicates that concentration exceeds the screening cntena 

Foster Wheeler Environmental Corp Confldential Page 1 
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TABLE 4.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium; Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

Dernial 

Receptor Population 

Construction Workers 

Receptor Age 

Adult 

Exposure Point 

Site 23 

Parameter 

Code 

Daevent 

SA 

EV 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

Parameter Definition 

Dennally Absorbed Dose per Event 

Skin Surface Available for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Calculated 

3300 

1 

4 

30 

1 

70 

25550 

365 

Units 

mg/cm2-event 

cm2 

events/day 

hours/day 

days/year 

years 

kg 

days 

days 

Rationale/ 

Reference 

U,S. EPA, 2004 

U.S. EPA, 2004 

(1) 

(1) 

(1) 

(1) 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 

Intake Equation/ 

Model Name 

Dermally Absorbed Dose (mg/kg/day) = 

DAevent x EV x EF x ED x SA 

B W x AT 

See text for calculation of DAevent. 

Sources: 

1 - Professional judgment. 

U.S. EPA. 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA. 2004: Risk Assessment Guidance for Superfund (Part E. Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculat ions 

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake = (SA x EV x EF x ED)/{BW x AT) 

Cancer Ingestion Intake = NA 

Noncancer Ingestion Intake = NA 

Cancer Dermal Intake = 5.54E-02 

Noncancer Dermal intake = 3.87E+00 

5/15/2008 



TABLE 4.2.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium; Groundwater 

Exposure Medium: Air 

Exposure Route 

Inhalation 

Receptor Population 

Construction Workers 

Receptor Age 

Adult 

Exposure Point 

Sile 23 

Parameter 

Code 

CA 

CW 

CF 

IR 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

VF 

Parameter Definition 

Chemical concentration in air 

Chemical concentration in water. 

Conversion Factor 

Inhalation Rate 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Volatilization Factor 

Value 

Calculated 

Average 

0.001 

2.5 

4 

30 

1 

70 

25550 

365 

Calculated 

Units 

mg/m3 

ug/L 

mg/ug 

m3/hour 

hours/day 

days/year 

years 

kg 

days 

days 

(mg/m3)/(mg/L) 

Rationale/ 

Reference 

VDEQ, 2004 

U.S. EPA, 1993 

(1) 

(1) 

(1) 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 

VDEQ, 2004 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

C A x I R x E T x E F x E D 

B W x AT 

CA = CW x C F x V F 

1 Notes: 

1 - Professional judgment. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heafth EvaluaUon Manual, Part A. EPA/540/1'86/060. 

U.S. EPA. 1993: Superfund's Standard Default E;<posure Factors for the Central Tendency and Reasonable Maximum Exposure. 

VDEQ. 2004: Virginia Department of Environmental Quality (VDEQ. online- httpi//vrtvw.deq.state.va.us/vrprisk/homepage.html). 

Unit Intake Calculation? 

Inhalation Intake = (IR x ET x EF x ED)/(BW x AT) 

Cancer Inhalation Intake = 1.68E-04 Noncancer Inhalation Intake ' 1.17E-02 

( < ( 
108 
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TABLE 4.3.RME 

VALUES USED FOR DAILY INTAKE C/\LCULATIONS 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPUNG RESULTS 

NSB-NLON, GROTON, CONNECTICUT 

Scenarkj Timeframe Future 

Medium: Groundwater 

Exjxisure Medium: Groundwater 

Exposure Route 

Ingestion 

Dermal 

Receptor Population 

Residents 

Residents 

Receptor Age 

Child 

Child 

Exposure Point 

Site 23 

Site 23 

Parameter 

Code 

CGW 

CF 

IR-GW 

EF 

ED1 

ED2 

BW 

AT-C 

AT-N 

Daevent 

SA 

EV 

ET 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemical Concentration in Groundwater 

Conversion Factor 

Ingestran Rate of Groundwater 

Exposure Frequency 

Exposure Duration (Age 0 - 2) 

Exposure Duration (Age 2 - 6) 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Dermally Absorbed Dose per Event 

Skin Surface Availabie for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration (Age 0 - 2) 

Exposure Duration (Age 2 - 6) 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Max or 95% UCL 

0 001 

1.5 

350 

2 

4 

15 

25550 

2190 

Calculated 

6.600 . 

1 

0.25 

350 

2 

4 

15 

25550 

2190 

Units 

mg/kg 

mg/ug 

L/day 

days/year 

years 

years 

kg 

days 

days 

mg/cm2-event 

cm2 

events/day 

hours/day 

days/year 

years 

years 

kg 

days 

days 

Rationale/ 

Reference 

U.S. EPA 2002a 

-
U.S. EPA, 1994 

U.S. EPA, 1994 

U.S. EPA. 1989 

U.S. EPA, 1989 

U.S. EPA, 1991 

U.S. EPA. 1989 

U.S. EPA, 1989 

U.S. EPA, 2004 

U.S. EPA, 2004 

U.S. EPA. 2004 

U.S. EPA, 1997 

U.S. EPA 1994 

U.S. EPA, 1989 

U.S. EPA 1989 

U.S. EPA, 1991 

U.S. EPA, 1989 

U.S. EPA. 1989 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDl) (mg/kg/day) = 

CW X CF X IR-GW X EF x ED 

BWx AT 

Dermally Absorbed Dose (mg/kg/day) = 

DAevent x EV x EF x ED x SA 

BWx AT 

See text for calculation of DAevent. 

Sources' 

U.S. EPA. 1939 Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Pari A. EPA/540/1-86/060. 

U.S. EPA, 1991 Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA, 1994 U.S. EPA Region I Risk Updates, August 1994. 

U.S. EPA, 1997 Exposure Factors Handbook. EPA/600/P-95/002Fa 

U S. EPA, 2002.Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. December. 

U.S. EPA, 2004. Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake (Age 0 - 2) = 2.74E-06 

Cancer Ingestran Intake (Age 2 - 6) = 5.48E-06 

Cancer Dermal Intake (Age 0 - 2) = 1.21E+01 

Cancer Dermal Intake (Age 2 - 6) = 2.41E+01 

Noncancer Ingestion Intake = 9.59E-05 Noncancer Dermal Intake = 4.22E+02 

5/15/2008 



TABLE 44.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium. Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

Ingestion 

Dermal 

Receptor Population 

Residents 

Residents 

Receptor Age 

Adull 

Adult 

Exposure Point 

Site 23 

Sile 23 

Parameter 

Code 

CGW 

CF 

IR-GW 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Daevent 

SA 

EV 

ET 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Parameter Definilkin 

Chemical Concentratron in Groundwater 

Conversion Factor 

Ingestion Rate of Groundwater 

Exposure Frequency 

Exposure Duration (Age 10-16) 

Exposure Duration (Age 16 - 30) 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Dermally Absorbed Dose per Event 

Skin Surface Available for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration (Age 10-16) 

Exposure Duration (Age 16-30) 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

95% UCL or Max 

0.001 

2 

350 

10 

14 

70 

25.550 

3.650 

Calculated 

18.000 

1 

0.25 

350 

10 

14 

70 

25,550 

3,650 

Units 

ug/L 

mg/ug 

Ubay 

days^year 

years 

years 

kg 

days 

days 

mg/cm2-event 

cm2 

events/day 

hoursyday 

days/year 

years 

years 

kg 

days 

days 

Rationale/ 
Reference 

U.S. EPA, 2002 

-
U.S. EPA, 1994 

U.S. EPA, 1994 

U.S. EPA, 1989 

U.S. EPA. 1989 

U.S. EPA. 1989 

U.S. EPA. 1989 

U.S. EPA, 1989 

U.S. EPA. 2004 

U.S. EPA. 2004 

U.S. EPA, 2004 

U.S. EPA. 2004 

U.S. EPA, 1994 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA. 1989 

U.S. EPA. 1989 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDl) (mg/kg/day) ~ 

CW X CF X IR-GW x E F x ED 

BWx AT 

Dermally Absorbed Dose (mg/kg/day) = 

DAevenl x EV x EF x ED x SA 

BWx AT 

See text lor calculation of DAevenl. 

Sources; 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1. Human Health Evaluation Manual, Part A. EPA/540/1-66/060. 

U.S. EPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA, 1994: U S. EPA Region I Risk Updates. August 1994. 

U.S EPA, 1997: E)iposure Factors Handbook. U.S. EPA/600/8-95/002 FA. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Demral Risk Assessment) Final. EPA/540/fV99/005. 

Unit Intake Calculations 

Ingestion Intake = (IR-GW x EF x ED)/{BWx AT) 

Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake Age 1 0 - 16)= 3 91E-06 

Cancer Ingestion Intake Age 16 - 30) = 5.4eE-06 

Cancer Dermal Intake Age 10 -16) = 3.52E+01 

Cancer Dermal Intake (Age 16 - 30) = 4.93E+01 

Noncancer Ingestion Intake = 6.58E-05 Noncancer Dermal Intake = 5.92E+02 

< ( < 
008 
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TABLE 4.5 
INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT) 

SITE 23 - STORM SEWER 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of 
Potential Concern 

Media Dermal Absorption 
Fraction (soil) 

FA 
Value 

KP 
Value Units 

T(event) 
Value 1 Units 

Tau 
Value Units 

T 
Value 

* 
Units 

B 
Value 

Volatile Organic Compounds I 
Tetrachloroethene | Groundwaier NA 1 3.3E-02 cm/hr A _ \ hr __ 9.1E-01 _ hr 2.2E+00 hr 1.7E-01 1 
Semivolatile Organic Compounds j 
Benzo(a)anthracene"' 
Benzo(a)pyrene"'' 
Ben2o(b)fluoranthene'^' 
Benzo(g,h,i)per^ne''' 
Benzo(k)fluoranlhene*^' 
Bis(2-Efhylhexyf)phthalate 
Chrysene"' 
Dibenzo(a,h)anthracene''' 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Fluoranthene''' 
Naphthalene 
Phenanthrene''' 
Pyrene 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
0.8 
NA 
NA 
1 
1 

0.9 
NA 
1 

NA 
1 

NA 
NA 
NA 
NA 
NA 

2.5E-02 
NA 
NA 

3.9E-03 
1.4E-03 
2.4E-02 

NA 
4.7E-02 

NA 
1.9E-01 

NA 
NA 
NA 
NA 
NA 

cm/hr 
NA 
NA 

cm/hr 
cm/hr 
cm/hr 
NA 

cm/hr 
NA 

cm/hr 

NA 
NA 
NA 
NA 
NA 
4 

NA 
NA 
4 
4 
4 

NA 
4 

NA 
4 

NA 
NA 
NA 
NA 
NA 
hr 
NA 
NA 
hr 
hr 
hr 
NA 
hr 
NA 
hr 

NA 
NA 
NA 
NA 
NA 

1.7E+01 
NA 
NA 

1.9E+00 
1.3E+00 
3.9E+00 

NA 
5.6E-01 

NA 
1.4E+00 

NA 
NA 
NA 
NA 
NA 
hr 
NA 
NA 
hr 
hr 
hr 
NA 
hr 
NA 
hr 

NA 
NA 
NA 
NA 
NA 

4,0E+01 
NA 
NA 

4.5E+00 
3.1E+00 
9.3E+00 

NA 
1.3E+00 

NA 
5.5E+00 

NA 
NA 
NA 
NA 
NA 
hr 
NA 
NA 
hr 
hr 
hr 
NA 
hr 
NA 
hr 

NA 
NA 
NA 
NA 
NA 

1.9E-01 
NA 
NA 

2.2E-02 
7.4E-03 
1.5E-01 

NA 
2.0E-01 

NA 
1.1E+00 

Inorganics 
AiufTiinum 
Antimony 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Iron 
Manganese 
Selenium 
Silver 
Zinc 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.OE-03 
1.OE-03 
1.OE-03 
1.OE-03 
1.OE-03 
2.0E-03 
1.OE-03 
1.OE-03 
1.OE-03 
1.OE-03 
1.OE-03 
6.0E-04 
6.0E-04 

cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 
hr 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notes: 
All values from EPA's Risk Assessment Guidance for 
1 - RAGS Part E recommends that dermal exposures 
FA = Fraction Absorbed Water 
Kp = Dermal Permeability Coefficient of Compound in 
T{event) = Event Duration 
Tau = Lag Time 

Superfund Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final, July 2004. 
to PAHs in water should not be quantitatively evaluated in the risk assessment. 

T* = Time to Reach Steady-State 
Water B = Dimensionless Ratio of the Permeability Coefficient of a Compound Through the 

Stratum Corneum Relative to its Permeability Coefficient Across the Viable Epidermis 
NA = Not applicable. 



TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAL/DERMAL 

SITE 23 - STORM SEWER 
NSB-NLON, GROTON, CONNECTICUT 

Chemica l 

o f Potent ia l 

Concern 

Chron ic / 

Subchron ic 

Oral RfD 

Value Uni ts 

Ora l Abso rp t i on 

Ef f ic iency 

fo r D e r m a l ' " 

Abso rbed RfD tor De rma l ' " 

Value Units 

Pr imary 

Target 

Organ(s) 

[Volat i le Organic C o m p o u n d s 

rTelrachloroelhene Chronic 1.OE-02 mg/kg/day 1 1.OE-02 mg/kg/day Liver 

Comb ined 

Uncer ta in ty /Modi fy ing 

Factors 

1000/1 

R f D T a r g e t Organ(s) 1 

Source(s) Date(s) 

(MM/DD/YYYY) 

II 
IRS 1 4/23/200B )1 

tsemivo la t i le Organ ic C o m p o u n d s |{ 

i Ben2o(a)anlhracene 

Benzo(a)pyrene 

Benzo(D)fluoranthene 

Benzo(g.h,i)perylene'' ' 

Benzo(K)fluoranthene 

Bis(2-ethylhexyl)phthalale 

Chrysene 

Dibenzo(a,h)anlhracene 

Diethylphlhalate 

Dirrelhylphthalate 

iDi-n-butyiphthalate 

Fluoranthene 

Naphthalene 
Phenanthrene" ' 

Pyrene 

NA 

NA 

NA 

Chronic 

NA 

Chronic 

NA 

NA 

Chronic 

NA 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

NA 

NA 

NA 

3.0E-O2 

NA 

2.0E-02 

NA 

NA 

B.OE-01 

NA 

1.OE-01 

4.GE-02 

2.0E-O2 

3.0E-02 

3.0E-02 

NA 

NA 

NA 

mg/kg/day 

NA 

mg/Vg/day 

NA 

NA 

mg/l<g/day 

NA 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

NA 

NA 

NA 

1 

NA 

1 

NA 

NA 

1 

NA 

1 

1 

1 

1 

1 

NA 

NA 

NA 

3.0E-02 

NA 

2.0E-02 

NA 

NA 

8.0E.01 

NA 

1.OE-01 

4.0E.O2 

2.0E-O2 

3.0E-02 

3.0E-O2 

NA 

NA 

NA 

mg/kg/day 

NA 

mg/kg/day 

NA 

NA 

mg/kg/day 

NA 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

NA 

NA 

NA 

Kidney 

NA 

Liver 

NA 

NA 

Body Weight 

NA 

Mortality 

Liver 

Body Weight 

Kidney 

Kidney 

NA 

NA 

NA 

3000/1 

NA 

1000/1 

NA 

NA 

1000/1 

NA 

1000/1 

3000/1 

3000/1 

3000/1 

3000/1 

NA 

NA 

NA 

IRIS 

NA 

IRIS 

NA 

NA 

IRIS 

NA 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

NA 

NA 

NA 

4/23/2008 I 

NA 

4/23/2008 

NA 

NA 

4/23/2008 

NA I 

4/23/2008 1, 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 1 

Inorganics | 

[Aluminum 

Antimony 

Arsenic 

Barium 

iBeryllium 

Ichromium 

Cobalt 

Copper 

Iron 

Manganese 

Selenium 

Silver 

Zinc 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

NA 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

1.OE+00 

4.0E-04 

3.0E.O4 

2.0E-01 

2.0E-03 

3.0E-03 

NA 

4.0E-02 

y.OE-OI 

2.4E-02 

5.0E-O3 

6.0E-03 

3.0E-01 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

NA 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

1 

0.16 

1 

0.07 

0.007 

0.025 

NA 

1 

1 

0.04 

1 

0.04 

1 

1.0E*00 

6.0E-05 

3.0E-04 

1.4E-02 

1.4E-05 

7.5E-05 

NA 

4.0E-02 

7.0E-01 

9.6E-04 

5.0E-03 

2.0E-04 

3.0E-01 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

NA 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 

CNS 

Blood 

Skin. CVS 

Kidney 

GS 

Fetotoxicity. GS, Bone 

NA 

GS 

GS 

CNS 

Skin 

Skin 

Blood 

100 

1000/1 

3/1 

300/1 

300/1 

300/3 

NA 

NA 

1.5 

1/3 

3/1 

3/1 

3/1 

PPRTV 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

NA 

HEAST 

PPRTV 

IRIS 

IRIS 

IRIS 

IRIS 

10/23/2006 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

NA 

7/1997 

9/11/2006 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 1 

Notes: 

1 - U.S. EPA. 2004: Risk Assessment Guidance for Superfund (Part E, Supplemenia! Guidance for 

Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. 

3 - Values are for pyrene. 

Definitions: 

CNS = Central Nervous System 

CVS = Cardiovascular system 

USEPA(I) = Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization, August 2001. 

USEPA 111 = U.S. EPA Region 3 RBC Table, October 11, 2007. 

GS = Gastrointestinal system 

IRIS = Integrated Risk Information System 

NA = Not Applicable 

( i ( 
M8 
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TABLE 5.2 
NON-CANCER TOXICITY DATA - INHALATION 

SITE 23 -STORM SEWER 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Chronic/ 

Subchronic 

Inhalation RfC 

Value Units 

Extrapolated Rfo ' " 

Value Units 

Primary 

Target 

Organ(s) 

Combined 

Uncertainty/Modifying 

Factors 

RfC : Target Organ(s) 

Source(«) Date(s) 1 
(MM/DD/YYYY) || 

Ivolatile Organic Compounds | 

Tetrachloroethene | Chronic | 2.8E-01 | mg/m^ | 8.0E-02 | (mg/kg/day) | Liver | NA | USEPAIII | 10/11/2007 

Semivolatile Organic Compounds 

Benzo(a)anth racene 

Ben20(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bis(2-Ethylhexyl)phthalate 

Chrvsene 

Dibenzo(a ,h)anthracene 

Diethylphthalate 

Dimethylphthalate 

Di-n-butylphthalate 

Fluoranthene 

Naphthalene 

Phenanthrene 

Pyrene 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Chronic 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.0E-03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

mg/m^ 

NA 

NA 

NA 

NA 

N^ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8.6E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(mg/kg/day) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Nasal 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3000/1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IRIS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4/23/2008 

NA 

NA 

Inorganics || 

lAlumlnum 

[Antimony 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Selenium 

Silver 

Zinc 

Chronic 

NA 

NA 

Chronic 

Chronic 

Chronic 

NA 

NA 

NA 

Chronic 

NA 

NA 

NA 

0.005 

NA 

NA 

5.0E-04 

2.OE-05 

1.06-04 

NA 

NA 

NA 

5.0E-05 

NA 

NA 

NA _ 

mg/mS 

NA 

NA 

mg/m3 

mg/m3 

mg/m^ 

NA 

NA 

NA 

mg/m^ 

NA 

NA 

NA 

1.4E-03 

NA 

NA 

1.4E-04 

5.7E-06 

2.9E-05 

NA 

NA 

NA 

1.4E-05 

NA 

NA 

NA 

(mg/kg/day) 

NA 

NA 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

NA 

NA 

NA 

(mg/kg/day) 

NA 

NA 

NA 

CNS 

NA 

NA 

Fetotoxicity 

GS 

Lungs 

NA 

NA 

NA 

CNS 

NA 

NA 

NA 

300 

NA 

NA 

1000 

10/1 

300/1 

NA 

NA 

NA 

1000/1 

NA 

NA 

NA 

PPRTV 

NA 

NA 

HEAST 

IRIS 

IRIS 

NA 

NA 

NA 

IRIS 

NA 

NA 

NA 

10/23/2006 1 

NA 

NA 

7/97 

4/23/2008 

4/23/2008 

NA 

NA 

NA 

4/23/2008 

NA 

NA 

NA 1 

Notes: 
1 - Extrapolated RfD = RfC -aOm^/day / 70 kg 

Definitions: 

CNS = Central Nervous System 

USEPA 111 = U.S. EPA Region 3 RBC Table, October 11, 2007. 

GS = Gastrointestinal 

HEAST= Health Effects Assessment Summary Tables 

IRIS = Integrated Risk Infomiation System 

NA = Not Applicable 

5/15/2008 



TABLE 6.1 

CANCER TOXICITY DATA -- ORAL/DERMAL 

SITE 23 -STORM SEWER 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
of Potential 

Concern 

Oral Cancer Slope Factor 

Value Units 

Oral Absorption 

Efficiency 
for Dermal'" 

Absorbed Cancer Slope Factor 

for Dermal™ 
Value Units 

Weight of Evidence/ 
Cancer Guideline 

Description 

Oral CSF 

Source(s) Date(s) II 
(MM/DD/YYYY) | 

Volatile Organic Compounds || 
Tetrachloroethene 5.4E-01 (mg/kg/day)-1 1 5.4E-01 1 (mg/kg/day)-1 NA IRIS 4/23/2008 II 
Semivolatile Organic Compounds || 
BGnzo(a)anfhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Chrysene 
Dibenzo(a,h)anthracene 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Fluoranthene 

Naphthalene 
Phenanthrene 
Pyrene 

7 3E-01 
7.3E+00 
7.3E-01 

NA 
7.3E-02 
1.4E-02 
7.3E-03 
7.3E+00 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

(mg/kg/day)" 
(mg/kg/day)" 
(mg/kg/day)' 

NA 
(mg/kg/day)" 
(mg/kg/day)' 
(mg/kg/day)" 
(mg/kg/day)" 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 
1 
1 

NA 
1 
1 
1 
1 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

7.3E-01 
7.3E+00 
7.3E-01 

NA 
7.3E-02 
1.4E-02 
7.3E-03 
7.3E+00 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

(mg/kg/day)" 
(mg/kg/day)" 
(mg/kg/day)" 

NA 
(mg/kg/day)" 
(mg/kg/day)" 
(mg/kg/day)" 
(mg/kg/day)" 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

B2 
B2 
B2 
D 

B2 
82 
B2 
B2 
D 
D 
D 
D 
C 

D 
D 

USEPA(I) 
IRIS 

USEPA(I) 
IRIS 

USEPA(l) 
IRIS 

USEPA(1) 
USEPA(I) 

IRIS 
IRIS 
IRIS 
IRIS 

IRIS 
IRIS 
IRIS 

7/1993 
7/20/2007 

7/1993 

7/1993 
4/23/2008 

7/1993 
7/1993 

4/23/2008 

4/23/2008 
4/23/2008 
4/23/2008 

4/23/2008 
4/23/2008 
4/23/2008 

Inorganics || 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Chromium 
Cobalt 
Copper 

Iron 
Manganese 
Selenium 

Silver 
Zinc 

NA 
NA 

1.5E+00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

(mg/kg/day)" 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
1 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

1.5E1-00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

(mg/kg/day)" 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
A 
D 

B1 
D 

NA 
D 

NA 
D 
D 
D 

NA 

NA 
NA 
IRIS 
IRIS 
IRIS 
IRIS 
NA 

IRIS 
NA 

IRIS 
IRIS 
IRIS 
NA 

NA 1 
NA 

4/23/2008 
4/23/2008 
4/23/2008 
4/23/2008 

NA 
4/23/2008 

NA 
4/23/2008 
4/23/2008 
4/23/2008 

NA 1 

Notes: 
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance 

for Demial Risk Assessment) Interim. EP/V540/R/99/005. 
2 - Adjusted cancer slope factor for dermal = 

Oral cancer slope factor / Oral Absorption Efficiency for Demial. 
USEPA III = U.S. EPA Region 3 RBC Table, October 11, 2007. 
IRIS = Integrated Risk Information System. 
NA = Not Available. 

EPA Group: 
A - Human carcinogen. 
BI - Probable human carcinogen - indicates that limited human data are available. 
B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 
C - Possible human carcinogen. 
D - Not classifiable as a human carcinogen. 
E - Evidence of noncarcinogenicity. 

USEPA(1) = U.S. EPA, Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPA/600/R-93/089. 

( i 
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TABLE 6.2 
CANCER TOXICITY DATA - INHALATION 

SITE 23 -STORM SEWER 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Unit Risk 

Value 

Volatile Organic Compounds 

Tetrachloroethene 5.7E<I6 

Units 

(ug/m')-' 

Inhalation Cancer 

Slope Factor"' 

Value Units 

2.0E-02 1 (mq/kq/day)" 

Weight of Evidence; 

Cancer Guideline 

Description 

NA 

Unit Risk '. Inhalation CSF 

Source(s) 

USEPA III 

Date(s| 1 
(MM/DD/YYYY) | 

10/11/2007 II 

Semivolatile Organic Compounds 1 

3enzo(a)anthracene 

|Benzo(a)pyrene 

|Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

B6nzo(k)fiuoranthene 

Bis(2-Ethylhexyl)phthalate 

Chrysene 

Dibenzo(a,h)anthracene 

Diethylphthalate 

Dimethylphthalate 

Di-n-butylphthalate 

Fluoranthene 

Naphthalene 

|Phenanthrene 
Pyrene 

NA 

8.9E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
(ug/m')" 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

3.1E+00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

(mg/kg/day)' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

D 

NA 

82 

NA 

NA 

D 

D 

D 

D 
C 

D 

D 

NA 

USEPA III 

NA 

IRIS 

NA 

IRIS 

NA 

NA 

IRIS 

IRIS 

IRIS 

IRIS 
IRIS 

IRIS 

IRIS 

NA 

10/11/2007 

NA 

4/23/2008 

NA 

4/23/2008 

NA 

NA 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 1 

norganics || 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Iron 

KAanganese 

Selenium 

Silver 

Zinc 

NA 

NA 

4.3E-03 

NA 

2.4E-03 

1.2E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(ug/m'y' 

NA 
(ug/m')' 

(ug/m')' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E*01 

NA 

8.4E+00 

4.2E+01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(mg/kg/day)' 

NA 
(mg/kg/day)" 

(mg/kg/day)' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A 

D 

BI 

A 

NA 

D 

NA 

D 

D 

D 

D , 

NA 

NA 

IRIS 

IRIS 

IRIS 

IRIS 

NA 

IRIS 

NA 

IRIS 

IRIS 

IRIS 

IRIS 

NA 

NA 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 

NA 

4/23/2008 

NA 

4/23/2008 

4/23/2008 

4/23/2008 

4/23/2008 1 

Notes: 
1 - Inhalation CSF = Unit Risk ' 70 kg / 20mVday. 

Definitions: 

IRIS = Integrated Risk Information System. 

NA = Not Available. 

USEPA 111 = U.S. EPA Region 3 RBC Table, October 11. 2007. 

EPA Group: 

A - Human carcinogen. 

B1 ' Probable human carcinogen - indicates that limited human data are available. 

B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 

C - Possible human carcinogen. 

D - Not classifiable as a human carcinogen. 

E - Evidence of noncarcinogenicity. 

5/15/2008 



TABLE 7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS ANO NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES • STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON. CONNECTICUT 
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I
Scenario Timeframa: Future 

Receptor Population- Constnjcbon Workers 

Receptor Aga. Adult 

Medium 

Ooundwater 

Exposure Medium 

Groundwatef 

Exposure Point 

Site 23 

Ej^xaure Route 

Ejip. Route Total 

Chemicalof 
Potential Concern 

AJuminum 

Ar i imony 

Areenic 

Sarium 

Beryllium 

Chromium 

Cotul t 

Copper 

iron 

Manganese 

Selenium 

Silver 

Zinc 

Tetrachloroethene 

Dimethylphthalate 

Diethylphthalate 

Di-r-butytphthalate 

Bis(2-Ethylhexyi)phthalate 

Naphthalene 

Phenanthrene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Senzo(byfuoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyTene 

Diben2o{a, h )anthracene 

Benzo(g,h,i|pefylene 

EPC j 

Value 

2&40 

3.2D 

9.10 

96.7 

0.980 

6 50 

4.40 

106 

62500 

1630 

5.40 

1.90 

87 9 

0.500 

1.10 

20.0 

10.0 

20 0 

0.370 

0.580 

0.580 

0.520 

0.250 

0.210 

0.450 

2.00 

0 620 

0.500 

0.620 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/t. 

ug/L 

ug/L 

ug/L 

ug'L 

ug/L 

ug/L 

ug'L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

iig/L 

ug / l 

u j n . 

vg/L 

og / l 

UO/L 

ug/L 

ug'L 

Cancer Risk Calculations 

Inlake/EjipoBuK Concentration 

Vaiufl 

5.6E-07 

7.1E-10 

2.0E-09 

2.1E-08 

2 2E-10 

2SE-09 

9.7E-10 

2.3E-09 

1 4E-05 

3.6E-07 

1.2E-09 

2.5E-10 

1.2E-08 

5.1E-09 

5.6E-10 

3 3E-oa 

1.3E-07 

5.DE-07 

4.5E-09 

O.OE-00 

0.0E»0O 

3.7E-08 

OOE-00 

O.OE-00 

OOE+00 

O.OE-00 

0 0E»00 

O.OE+00 

O.OE+00 

Units 

(n>g/kg/dayj 

(mg/kg'day) 

(n^g/kg'aay) 

(mg/kg/day) 

(mgfkgiaay) 

(mg/kg/day} 

(mg'kg'day) 

(mg/kg'day) 

[mg/kgiaay] 

(mg'kg'day) 

(mg/kg'day) 

(mg/kg'Oay) 

(mg'kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg'kg/day) 

((T»g/kg/day) 

(mg/kg'day) 

(mg'kg'day) 

(mg'kg/day) 

CSF/UnIt Risk 1 

Value 

NA 

NA 

1.5E*00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5dE-01 

NA 

NA 

NA 

1 4E-02 

NA 

NA 

NA 

NA 

7 3E-01 

7.3E-03 

7.3E-01 

7 3E-02 

7.3E+00 

7 3E+00 

NA 

Units 

(n>g/kg/day)' 

(mg/kg/Cay)' 

(mg/kg'day) ' 

(mg/kg'day) ' 

(rng/kg/day)' 

(mg/yglday) ' 

(mg/kg/day)"' 

(mg/kg/day)' 

(mg/kg'day)' 

(mg'kg/day) ' 

(mg/kg'day) ' 

(mg/kg'day) ' 

(mg/kg/day)' 

(mg'kg'day) ' 

(mg'kg'day) ' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg'kg/day) ' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg'kg'day) ' 

(mg/kg/day)' 

(mg/kg'day)-' 

(mg/kg/day)' 

(mg'kg/day) ' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg'kg/day) ' 

1 
Exposure Point Total | 

Exposure Medium Total 

Cancer Risk 

3 OE-09 

2 8E-09 

7. OE-09 

1.3E.08 

1 3E-08 

1 3E-0B 

Nori-Cancar Hazard Calculations 

Intake/Exposure Concentration 

Value 

3.9E-06 

5 0E-08 

1.4E-07 

1.5E-06 

i.5E-oe 

2.0E-07 

6.aE-08 

1.6E-07 

9 7E-04 

2.5E-05 

e.4E-08 

1.8E-08 

8 2E.07 

3 6E-07 

3.9E-08 

2.3E-06 

9 1E-06 

3.5E-05 

3.IE-07 

O.OE+00 

O.OE+00 

2.6E-06 

O.OE+00 

O.OE+00 

O.OE+00 

0 OE+00 

D.OE+00 

O.OE+00 

0 OE+00 

Units 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg'kg'day) 

(mg/kg'day) 

(mg/kg/dfly) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg'kg/day) 

(mg'kg/day) 

(mg/kg'Oay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kflWay) 

RfD/RfC 

Vakje 

VOE+00 

6.0E-05 

3 OE-04 

1.4E-02 

1.4E-05 

7,5E-05 

NA 

4.0E-02 

7.0E-01 

9.6E.04 

5.0E-03 

2.0E-04 

3.0E-01 

1.OE-02 

NA 

8.0E-01 

1.OE-01 

2.0E-02 

2.0E-02 

NA 

4.0E-02 

3 OE-02 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg'day) 

(mg'kg'day) 

(mgrt(g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg'day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'Oay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg'kg/day) 

(mgrttg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Hazard Quotient 

O.OOOCM 

O.OOOS 

0.0005 

0.0001 

0 001 

0 003 

-
0 000004 

0.001 

0 03 

0.00002 

0.00009 

0.000003 

0.00004 

-
0 000003 

0.00009 

0.002 

0.00002 

-
-

0 00009 

-
-
-
-
-
-
-

0 0 4 

0 0 4 

0.04 

( ( 
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TABLE 7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

BScenario Timeframe Future 

BReceplor Population: Construction Workers 

iRecep lo rAge. Adult ^ ^ ^ ^ 

Medium 

Groi^ ndwater 

Exposure Medium 

Air 

Exposure Point 

Site 23 

Exposure Route 

Inhalation 

Exp. Route Total 

Exposure Poinl Total 

Chemical of 

Potential Concern 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Selenium 

Silver 

Z P C 

Tetrachloroethene 

Diethylphthalate 

DHi-botylphthaIaie 

BiB(2-Eihylhexyt)phihalaie 

Naphthalene 

Phenanthrene 

Fkioranthene 

Pyrene 

B«nzo(a)anthracene 

Chrysene 

Ben2o(b)nuoranihene 

Benzo(k)nuoranthene 

Benzo(a)pyTerw 

Dibonzo(a,h)anlhracene 

Benzo(g,h,f)perylene 

Exposure Medium Total 

Medium Total 

EPC 

Value 

O.OE+0 

O.OE+0 

OOE+0 

O.OE+0 

O.OE+0 

O.OE+0 

O.OE+0 

OOE+0 

O.OE+0 

O.OE+0 

O.OE+0 

O.OE+0 

O.OE+0 

14E-5 

OOE+0 

OOE+0 

O.OE+0 

O.OE+0 

1.1E-5 

1 5E-5 

O.OE+0 

O.OE+0 

O.OE+0 

D.OE+0 

O.OE+0 

O.OE+0 

O.OE+0 

O.OE+0 

OOE+0 

Units 

mg/m3 

fT>g/m3 

mg/m3 

mg/m3 

mg'm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

rT>g'm3 

mg/m3 

mg/m3 

mg'm3 

mg/m3 

mg/m3 

mg'm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg;m3 

mg/m3 

n>g/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

rr>g/m3 

Cancer Risk Calculations 

lntake/E)q)osure Concentration 

Value 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+OO 

O.OE+00 

O.OE+00 

O.OE+00 

0 OE+00 

O.OE+00 

OOE+00 

O.OE+00 

O.OE+00 

2.'iE-09 

0 OE+00 

O.OE-00 

OOE+00 

0 OE+00 

1.8E-09 

2.6E-09 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

OOE+00 

O.OE+DO 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mgrtcg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/dey) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgAg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mgflig/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

CSF/Unit Risk 

Value 

NA 

NA 

1.5E+01 

NA 

8 4E+D0 

4.2E+01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.1E+00 

NA 

NA 

Units 

(mg/kg/day) 

(mg/kg/day)-

(fT>g/kg'day)-

(mg/kg/day)-

(mgAg/day)-

(mg/kg/day)-

(trvg'kgldeyV 

(mg'kg'day)-

(mg/kg/day)-

(mg/kg'day)-

(mg/kg/day)-

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day)-

(mg/kg/day) 

(mg'kg/day)-

(mg/kg/day)-

(mg/kg/day)-

(mg/kg/day)-

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day)-

(mg/kg/day)-

(mg/kg/day)-

(mg/Vg/day)-

(mg/kg/day)-

(mg/kg/day)-

(mg/kg/day)-

(rT>g'k9'day)-

Tola! of Recepior Risks A cross All Medi 

Cancer Risk 

Non-Cancer Hazard Calculaoons | 

Intake/Exposun 

Value 

4 8E-11 

4.8E-11 

4.8E-11 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

0 OE+00 

O.OE+OO 

O.OE+OQ 

O.OE+OO 

O.OE+00 

0.0E*00 

O.OE+00 

0 OE+00 

0 OE+00 

1 7E-07 

O.OE+00 

O.OE+00 

O.OE+00 

0 OE+00 

1 3E-07 

18E-07 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

0 OE+00 

O.OE+00 

O.OE+OO 

O.OE+00 

O.OE+00 

Concentration 

Units 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(n\g/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/dey) 

(n^ 'kgfbay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Kg/day) 

RfD'RfC 

Value 

1.4E-03 

NA 

NA 

14E-04 

5.7E-06 

2.9E-05 

NA 

NA 

NA 

1.4E-05 

NA 

NA 

NA 

8.0E-02 

NA 

NA 

NA 

NA 

8 6E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg'day) 

(mgAg/day) 

(mg'kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mgrttg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kgidafy) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

4.8E-11 

i.3E-oe 

1.3E.08 Total of Receptor Hazards Across AH Media 

Hazard Quotient 

-

-
-
-
-
-
-
-
-
-

0 000002 

-
-
-
-

OOOOI 

-
-
-
-
~ 
-
-
-
-
-

0.0002 

0.0002 

0 0002 

0.04 

0.04 
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ScBnano TrnBframe Future 

Recepior Poputoliwi Res-tJents 

RecflplOf Age Child 

Medium 

Groundwalw 

Expos ure Medium 

Groundwater 

E«poi j r« Point 

Sqe23 

Ej^MSuro Route 

Ingmlicn 

Eiqi RouiaToM 

D«fmd 

Cherrnciof 
Pwenoal Concern 

Alumrum 

/\nirmony 

AfS '^ i t 

Banum 

BeiYkum 

Ctirorr^um 

CctM.ll 

Coppw 

tC f 

M a r g i n « f 

SWBniuni 

S'lver 

Zinc 

TBtrachtoriDHhetx; 

Dimvlhytphtnalale 

DieChylpnihMate 

Di-ivboty1phihalale 

Bis(2- Ettiy1hexyi)phthaiale 

Naphthalene 

PhenanttuBoo 

Fluor an then« 

Pyraoo 

Bon70(a)anttir«:en8 

CfiiTsene 

B8nzo^b)flu»anl^eno 

Beruo< k Jflucran thene 

Bnnoi.alpyrore 

Dtimn;. Vd fi,'jrTr,1'oi:"nc 

8flnio(9,h,i)pery«w 

— • - c •_} 
vauo 

2M0 

320 

8 10 

967 

oseo 
650 

4^0 

106 

62500 

1630 

5.10 

180 

87 8 

0500 

1 10 

200 

100 

20 0 

0 370 

osao 
0560 

0 520 

0 2S0 

0 210 

0 450 

2 0 0 

0 620 

0500 

0 620 

Afuminum 

Ant»T«ny 

Artanic 

Barxjm 

Beryiimm 

Ctvorrnurr 

Cobalt 

Copper 

Iron 

Mar>attiMa 

Srian>um 

Silver 

Z m c 

Tatraeniarorthw* 

Diethyiphtnalaie 

Bis(2-Ethy1haxy()phlh»W« 

Naphihalene 

Phmanihfane 

Fluor anthers 

Pyran. 

B«nio(a)anthraMne 

Chry«»i« 

B«nio{ b Ifluoran therw 

2540 

3 2 0 

9 10 

8 6 7 

0960 

6 5 0 

4 « 

1 0 6 

62500 

1630 

5 4 0 

1 80 

87 9 

0.500 

1 10 

20.0 

1 0 0 

2 0 0 

0 370 

0550 

0.560 

0 5 2 0 

0.250 

0 210 

0 450 

U/uU 

ug/1. 

ug/V. 

ugn. 

ugfl. 

ug«. 

ugJ. 

ug,1. 

,«/L 

utfL 

ugfl. 

ogA. 

ugA. 

ug«. 

ugA. 

ujA-

ugA. 

« A . 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugA. 

ugO. 

ugA. 

u g l 

u*L 

ugA. 

ugA. 

ugA. 

ugA. 

ujA. 

ugA. 

u(rt 
ugA. 

ugA. 

ug/V 

InlakaiExpoiun 

Value 

2 1E-02 

2 6E-05 

7SE-05 

7 9E-04 

8 1E-06 

S3E-05 

3 6E-05 

8 7E-05 

5 1E-01 

1 3E-02 

OOEHM 

16E-05 

7 2E-04 

4.1E.06 

OOE+00 

OOE+00 

OOE+00 

I6E-04 

3 0e-06 

4 8E-0G 

4 8E-06 

4 3E-06 

1 ie-05 

1.7E-06 

2DE-0S 

8 8E-05 

2 7E.05 

2 2E-05 

5 1E-06 

Cancer RaK Calculationi 

Units 

(mg/kg/aay) 

(moA.g/dar) 

(mg^g/day) 

(mg'kfl/Oay) 

(mg/kg'day) 

(mg^g/day) 

(mg'kg/day) 

(rng/Vg/day) 

("Vkg'day) 

(mg'kg/day 1 

(mg/kg/day) 

(mgrtig/day) 

(mg/kg/aay) 

(/ng/kg/day) 

(mg;kgA(jy) 

(mgAg/dff,) 

(mg/kg/day) 

(mgrttg/day) 

(mgrtig/aay) 

(/rVkg/day) 

(mgrtig/day) 

(mgftg/day) 

frnQ/Vg/day) 

(mgAB/day) 

(mgntg/day) 

(mg/kg'day) 

(mgrttg/day) 

(mgfliEi/day) 

(mg/kg'day) 

CSF/Umt Risk 

Value 

N A 

N A 

1 5E*00 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

5 4E-01 

N A 

N A 

N A 

1 4E-02 

N A 

N A 

N A 

N A 

T-.JE-Ot 

7.3E-03 

7 3E-01 

7.3E-02 

7 3E+00 

7 3E+O0 

N A 

Umls 

{mg'kg'day)-' 

(mg/kg/day)-' 

(mgnig/day)' 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/ks/day)' 

(mg/kfl.'aay')-' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(-ng/kg/day)-' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)-' 

img/kft««y) ' 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)' 

{mg/hgAieyJ' 

(mg/kfl/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/yg/day)' 

(mg/kg'day)-' 

7 7E-06 

fl6E-09 

2 7E-Oe 

2 9E-07 

3 0E-OQ 

3 9E-06 

i.3E-0e 

3 2E-oe 

IfiE-O^ 

4 9E-0G 

OOE+00 

3 4E-09 

I 6 E ^ 7 

2 7E-07 

00£-K» 

OOE+00 

ooe+oo 

2 7E-05 

2 1E-07 

O.OE+00 

OOE+00 

r.oe-06 

OOE+00 

OOE+00 

ooe+00 

( T ^ Q ' d a y ) 

lmg*g/d«r) 

(mg/kg/day) 

(mgftg/day) 

(mg^B'-Ky) 

(mgflig/day) 

tmgftgfday) 

(mgfl^g/day) 

(mg<kg/*iy) 

(mgfl(9/day) 

(mgAg/day) 

(mg'kg'day) 

(mgflig/day) 

(mg/Vp/day) 

(mgrtig/day) 

(mo*g/aay) 

(mg'Kg/de,') 

(mgfl(B«"y> 

(mgrtig/day) 

(mg/kg/day) 

(mg/Vg'day) 

(m9>l<8.'(»y) 

(mg/k(t(d«y) 

(mgAg/day) 

(mg/kg/day) 

N A 

N A 

I 5 E * 0 0 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

5 4E-01 

N A 

N A 

N A 

14E-a2 

N A 

N A 

N A 

N A 

7 3E-01 

7.3E-03 

7 3E-01 

(mgJko/i)*/) ' 

(mg/kg/day)-' 

(mg/kfl/dayV' 

(mg/kg/aay)-' 

(mgrt^j/day)' 

(mg/kg/day)' 

(mg/kg/dey)-' 

(mg/kfl/day)-' 

(mg/VgAJayf' 

(mgnig/d*y)-' 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/kg/d«ry)' 

I mg/kg/day)-' 

(mgoig'day)' 

(mg/kg/day)-' 

(mgftg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/hfl/day)-' 

(mg/kg/day)' 

(/Tv'kg'daK)-' 

(mg'kg'day) ' 

(mg/kg/day)-' 

( ' ^ ' " a ' d e y ) ' 

Cancw Riik 

1 TE-I>1 

2 2E-Oe 

2 3E-On 

3 ' j£-ac 

13E-08 

14E-05 

C4E-(i6 

2 0E-0-1 

1 6E-W 

^OE-Ol 

4 1E-08 

14E-07 

3 BE-07 

Non-Canc«r Hazard CafcuiaiCTS H 

Intska/EiqXKur 

Value 

2 4E-01 

3 tE-OJ 

e7E-04 

9 3E-03 

9 4E-05 

6 2E-04 

4 2e-04 

1 OE-03 

6 0EHM 

16E-01 

6 2E-04 

1 8E-04 

e4E-03 

4 SE.OS 

) lE-04 

19E-03 

9 6E-04 

19E-03 

3 SE-OS 

5 5E-05 

5.6E-05 

5 OE-05 

2 4E-05 

2 OE-05 

4 3E-05 

19E-04 

5 9E-05 

4 8E-05 

5 9E-05 

Concenh-alicn 

UfW« 

(mg/kg/day) 

(mgikg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/aay) 

(mg/Vg/dayl 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/oay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgAs/da,-; 

(mg/Vg/day) 

(mg/kg/day) 

(mg/hg/de^) 

(mg/kg/day) 

(mg/kg/aay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/dey) 

(mg*g/day) 

(mg/kg/day) 

(mg/kg/dey) 

(mg/kg/aay) 

(mg/kg/d*^) 

RID'RfC 

Vatue 

1 OE+00 

•<0E-O4 

3 OE-04 

2 OE-01 

2 OE-03 

3 OE-03 

N A 

4 OE-02 

7 OE-01 

2 4E-a2 

5 OE-03 

5 OE-03 

3 OE-01 

1 OE-02 

N A 

8 OE-01 

1.OE-01 

2 OE-02 

2 OE-02 

N A 

4 OE-02 

3 OE-02 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

Units 

(mgrtig'day) 

(mtf*g/day) 

(mgrtig/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/dav) 

(mgn<g/day) 

(mgftg/day) 

(mg/kgy-dayl 

(mgrtig/day) 

(mg/kg/aay) 

(mgrtig'day) 

(mgAg/day) 

(mgrt-B/dayl 

(mg^g/day) 

(mfl*9'd8y) 

(mgrttg/day) 

(mg'kg/day) 

(m9*.9/day) 

(mg*9/day) 

(mg^g/day) 

(mg'kg/day) 

(mgAg/day) 

(mg*fl/day) 

(mgflig/aay) 

(mgrttg/day) 

(mg/kg/day) 

(mg'kg/day) 

2 7E-04 

3 4E-07 

9 6E-07 

1 OE-05 

1 OE-07 

1 4E-06 

4 6E-07 

i.iE-oe 

eEE-03 

1 7 E ^ 

5.7E-07 

1 2E-07 

5 eE-06 

8 3E-06 

1 OE-06 

6.2E-05 

2se-04 

9 5E-0* 

7 5E-06 

OOE+00 

0 0E*O0 

7 OE-05 

OOE+OO 

O.OE-HM 

OOE+00 

(mg/kg/day) 

(tngAg/day) 

(mg/kg/day) 

(mg/kg/dayl 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kfl/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg.tft'day) 

(mg/kg/day) 

(mg/ka'flay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/aay) 

(mg/kg/day) 

(mg/kg/aay) 

fmQ/kg/day) 

10E-*O0 

6 OE-05 

3 OE-04 

H E - 0 2 

14E-05 

7 5E-05 

N A 

4 0 E ^ 2 

7 OE-01 

9 6E-04 

5 OE-03 

2 OE-04 

30E-01 

1 OE-02 

N A 

8.0E-01 

) OE-OJ 

2 OE-02 

2.0E-02 

N A 

4 OE-02 

3 OE-02 

N A 

N A 

N A 

(mgrtig/day) 

(mg^g/day) 

(mgflig/day) 

(mg'kg/day) 

(mgAg/day) 

(mg>g/day) 

(mgAg/day) 

(mg/Vg/dayJ 

(ing*g/day) 

(mfl*g/day) 

(mgfltg/day) 

(Tig/kg/day) 

(mg'kg'day) 

(mg'kg/day) 

(mgftg'doy) 

(fng/kg/Oaf) 

(mgAg/day) 

(mgftH'day) 

(mgrtig/day) 

{fi>g*g'dBy) 

(mgrttg/day) 

(mg/kg'day) 

(mgftfl'day) 

(mgrtig/day) 

Hazard Ouoiient 

02 

OS 

rs 
0 05 

0 05 

02 

-
0 03 

S f i 

Q S 

0 1 

O M 

0 03 

0 005 

-
0 002 

0 010 

0 10 

0 002 

-
O M I 

0.002 

-
-
-
-
-
-
-
20 

0 0003 

0006 

0.003 

00007 

0 007 

0 02 

-
0 00003 

0009 

02 

0 0001 

00006 

0 00002 

00009 

-
000008 

0D02 

005 

00004 

-
-

0 002 

-
-
-

( < < 

http://CctM.ll
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TABLE 7 2 RME 

CALCULATION OF CMEMlCAL CANCER RISKS AND .-JON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON. GROTON. CONNECTICUT 
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Sconafw T»no(ram« Puture 

Recepior PopuiHtwi- Residents 

RecaplorAga- Chik) 

Medium 

Groundwater 

Grou/Tdwatar 

Exposure Medium 

Groundwater 

Eqwsure Pont 

Site 23 

Ei^weure Route 

Dermal 

ChemKMlol 

Paten nal Conc»n 

Baruo<k) Duann thena 

l>ber«o(a,n)anthrw:one 

B«nio(g.H.i)parytwia 

Ejqi Route Total 

Eroosure Poinl Tola* 

• EPC 

Value 

200 

0 620 

0500 

0 620 

Units 

ugfl. 

ugit 

ugrt. 

ugrt-

EiflXBure Medium Total 

Air Si1*Z3 hiheMon 

EJV Route Total 

Alum-num 

Antmony 

Arsenic 

B v u m 

BeryUom 

Ctirormum 

Coboll 

Copper 

Iron 

Manganese 

Sfiviium 

Silver 

Z-nc 

Tetrac hloroei tiena 

Dimethyl phthalate 

Oiettiylprtlhalme 

Bis(2- Ethylheiry<)phIMal3te 

PtwurtthTHW 

Rucranthene 

Pyrene 

Benzo<a)anttiracene 

ChryMne 

BBnzo(a)pyrw>e 

Oibenzo(a.h)«itfiracene 

BarucKg. h ,1 )parylene 

2540 

320 

9 10 

967 

0960 

650 

4 40 

10.6 

62500 

1630 

540 

1 90 

87 9 

0.500 

1 10 

20 0 

100 

200 

0 370 

0560 

0580 

0.520 

0 250 

0.210 

0.450 

200 

0 620 

0500 

062O 

ugfl. 

ugrt. 

ugrt. 

ugrt. 

ugfl. 

ugrt. 

ugfl-

ug/L 

ug/L 

ug'L 

ogrt. 

ugfl. 

ugl. 

Uftfl. 

og/L 

u g l 

ugrt. 

ugrt. 

ugrt. 

ugrt. 

ugrt. 

ugrt. 

ugrt. 

ugrt. 

ugfl. 

u g l 

ugrt. 

u g l 

ugrt. 

Ei^xMure Pant Tom 

E)|po*jre M«lium Toirt 

Medium Total 

Intakei^qKaur 

Value 

O.OE+OO 

QQE-'<K3 

ooe+oo 
OOE+OO 

cancer R;sk Calculations 

a C<nc*itralnn 

Units 

(mg*g/d«y) 

(rngftg/day) 

(mgAfl/day) 

(rngfl-g/dey) 

CSF/Unit Rflk 

Value 

7 3E-0J 

7 3E-K)0 

7 3E*O0 

NA 

Units 

(mg/kg/day)' 

(mg/kg/d»y)-' 

(mg'kg/day)-' 

(mg/kg/day)-

ooe*oo 

O.OE+OO 

OOE-00 

ooe*oo 

OOE+00 

ooe+oo 

O0E*O0 

O.OE+00 

0 0E*«) 

0 0E*O0 

OOEKO 

ooe*oo 
ooc+oo 
4.1E-06 

OOE+00 

ooe-KB 
OOE+00 

0OE*O0 

3 OE-06 

O.OE+OO 

o.oe*oo 

O.OE+00 

0.06*00 

0 0E*O0 

OOE+OO 

0 0E*O0 

OOE+00 

O.OE+00 

0 0E*O0 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg*g/day) 

(TT>glkftld»,) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/dey) 

(mgAg/dey) 

(mg/kg/day) 

(mg*g/day) 

(mg/kg/d«y) 

(mgftg/day) 

(mgfl.g/day) 

(mgAg/day) 

(mtykg/day) 

(mgAg/day) 

(mgAg/day) 

(mg*g/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mgAgWay) 

(mgftg'day) 

(mgAg'day) 

(mgAg'day) 

(mgfrg/day) 

(mg/kg/day) 

(mgrtig/day) 

(mg/kg/day) 

NA 

NA 

ISEKO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5 4E-0I 

NA 

NA 

NA 

1 4E-02 

NA 

NA 

NA 

NA 

7 3E-01 

7 3E-03 

7 3E.01 

7 3E-02 

7 3E*O0 

7 3E*00 

NA 

(mgrtig/day)' 

(mg/kg/day)-' 

(mg'kg'day)' 

(mg'kg'day)' 

(rngftglday)-' 

(mg/kg/d«y)' 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg'kg'day)' 

(mg/kg/day)-' 

(mg/kg/day)' 

(mg/Vg/day)-' 

(mg'kg/day)' 

(mg'kg'aay)-' 

(mg/kg/day)' 

(mgntg/day)-' 

(mgftg/day)' 

(mgftg/day)-' 

(rrsj/kg/day)-' 

(mg/xg/dey)' 

(mg/Va/doy)' 

(mg/kg/day)-' 

(mg/kgWay)' 

(mg/kg/day)-' 

(mg^g/day)' 

(mB'kg/d»y)' 

(mg'kg/day)-' 

(mgrtig/day)' 

(mg/kg'day)-' 

Total of Rscepia Risks Across Al Madia 

CwcerRisk 

5.6e-0T 

5 DEW 

5 0 E ^ 

Non-CarKer hWard Cakuiatois 

Iniaka/E^weure Cortceniration 

Vdua 

OOE+00 

OOE+00 

OOE+00 

OOE+00 

Units 

(mgAfl/day) 

(mg/kg/day) 

(mg/kg/day) 

RfO/RfC 

Viiu* 

NA 

NA 

NA 

NA 

Units 

(mgAa'dey) 

(/T>g*g'd8y) 

(mgfltg'day) 

(mgAg'day) 

OOE+00 

OOE+00 

OOE+OO 

OOE+00 

OOE+OO 

O.OE+00 

0 OE+00 

2 2E-OP 

2 2E.06 

2 2E-0C 

2 2E.0t 

1.1E-r>i 

5 lE-O* 

OOE+00 

OOE+00 

OOE+00 

OOE+00 

OOE+00 

OOE+OO 

4eE-05 

OOEHW 

OOE-MM 

OOE+00 

OOE+OO 

3 5E-05 

OOE+00 

OOE+00 

O.OE+OO 

O.OE+OO 

O.OE+00 

Qoe+00 

OOE+00 

OOE+00 

OOE+00 

OOE+OO 

(mfl/Vg/aay) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kfl/aey) 

(irifl'Vo/dey) 

(mg'kg/day) 

(mgrtig/day) 

(mg'kg/day) 

(mg/kjj/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mfl/kg/day) 

(mg/kg/dey) 

(mg/kg/day) 

(mg/Vg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[m(Wkg/day) 

(mg/Vg/day) 

(mg'kg'day) 

(mg'kg/day) 

(mg'kg/day) 

(mg'kg/day) 

1 OE+00 

4 OE-04 

30e-O4 

2 OE-01 

2 OE-03 

3 0e-03 

NA 

4 OE-02 

7.0E-01 

2 4E-02 

5 OE-03 

5 0e-03 

3 0E-01 

1 OE-02 

NA 

8 OE-01 

1 OE-01 

2 OE-02 

2 0e-02 

NA 

4oe-o2 

3 OE-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(mgftg/Oay) 

(mgrtifl/day) 

(mg/kg/dey) 

(mg/kg/day) 

(mgAg/dey) 

(mg*g/day) 

(mg/kg/day) 

(mgAg/day) 

(mg/kg/day) 

(mg/kg/oay) 

(mgftg/day) 

(mgfl.g/doy) 

(mg*g/day) 

(mgAg/day) 

(mgrtig/day) 

(mg/Vg/day) 

(mgAg/day) 

(mgrttg/dey) 

( r r^g 'day) 

(mgAg/day) 

(mg*g/day) 

(m»*9/day) 

(mgrtig'day) 

(mglkgJdayl 

(mg/kg/day) 

(mg/kg/day) 

(mgflig/day) 

(mg*g/day) 

Total of Recepior Haz*d8 Across Al Media 

Hazard Ouoiieni 

-
-
-
-
03 

20 

20 

-
-
-
-
-
-
-
-
-
-
-

-
0005 

-
-
-
-

0 002 

-
-
-
-
-
-
-
-
-
-

0.007 

0 007 

0 007 

ro 
20 

Inhalation exposures are assumed lo De equal to the exposures from ingestion of groundwater. 
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S c r r w n n T m n i r f t m l ^ Fu tu re 

R e c e p t o r P c p u l a t i o f i R e s i d e n l j 

R e c « p l o r A g e Adu l t 

M e d i u m 

G r o u n d w a t e r 

E x p o s u r e M e d i u m 

3<oundwa le r 

E i p o s u f o P d n t 

S i te 2 3 

E^X3»ure Rou te 

IngeslKVi 

C h a m c a l o f 

P d e n B a i C o n c e r n 

A l u m m o m 

A n t i m o n y 

ArsuOK-

B a n u m 

B e r y f k u m 

CnroTT ium 

C o b * 

C o p p e r 

'Tin 

M w i g i T i C T i 

S e l e n i u m 

Si lver 

Z « c 

D i m e l h y l p l i t h a t a l e 

Cheihyt : i t i iha ia le 

D i -n -bu ty l pn tha ta to 

B is (2 -E iny* )a icy i )p r i tha la lB 

N a p h t h a l e n e 

P h e n a n t h r a r w 

F k i o r a n l h w i s 

P y r a r w 

B e n z o ( a ) a n t h r a c « r i e 

C h r y s e n e 

B e n z o ( b ) ( l u o r a n t h a n e 

B a n z o(k ) f luoran thane 

B en zo (a ) py rene 

D i l>enzo (a .h )an ih racene 

B«nzo(g .h . iXMry1«ne 

EPC 1 
Va lue 

2 5 4 0 

3.20 

9 10 

9 6 7 

0 9 6 0 

6 .50 

4 4 0 

1 0 6 

6 2 5 0 0 

1630 

5 4 0 

1 9 0 

87 0 

0 5 0 0 

1 10 

2 0 0 

1 0 0 

2 0 0 

0 3 7 0 

0 5 8 0 

0 5 8 0 

0 520 

0 2 5 0 

0 .210 

0 4 5 0 

2 0 0 

0 6 2 0 

0 5 O O 

0 6 2 0 

U n i i i 

ug/L 

ugrt . 

u g l 

ugrt . 

u g l 

u g / l 

ugrt . 

u g T 

ugn. 

ug /L 

u g f l . 

ugA. 

u g l 

ug f l . 

u g l 

ugrt . 

u g l . 

u q \ 

u g l 

u g n . 

u g l . 

ugrt. 

u g l 

u g l 

u g l 

u g l 

u g l . 

u g l 

u g l 

Eicp R o u t e Total | | 

DerrfLU A k i m n u m 

A n t m o n y 

A r s e n i c 

B a r u m 

B w y l f c u m 

C t v o m u m 

C o b a n 

C o p p e r 

( run 

M a n g a n e s e 

S a f a n i u m 

SHvar 

ZOK 

Tet r a c h k r o e l h e n o 

D ie thy lph tha la te 

P t i a n a n i h f a n e 

F l u o r a n t h e n e 

P y t e n e 

Benzc<a )an th racene 

C h r y s e n a 

B e n z o ( b } f l u o r s n thana 

2 5 4 0 

3 2 0 

9 10 

9 6 . 7 

0 9 6 0 

6 5 0 

4 4 0 

10 6 

6 2 5 0 0 

1630 

5 4 0 

1 9 0 

6 7 9 

0 5 0 0 

1.10 

2 0 0 

1 0 0 

2 0 0 

0 3 7 0 

0 5 8 0 

0 5 6 0 

0 .520 

0 2 5 0 

0 . 2 1 0 

0 4 5 0 

ugrt. 

u t f l 

ugrt. 

u g t 

Ufl/t. 

u g l . 

uq /L 

u g l 

UOX 

ugrt . 

ugrt . 

u g l 

u g n . 

ugrt . 

u g n . 

u g f l . 

Uftrt. 

u g l 

u g l 

u g A 

u g f l . 

ug /L 

u g l 

u g l 

" g f l -

(n l«f .ar£xpoaurH 

V s k j * 

2 0 e - 0 2 

2 5 E - 0 5 

7 i E - 0 5 

T 6 E - 0 4 

7 7 E - 0 6 

5 l E - 0 5 

3 4 E . 0 5 

8 3E-05 

4 9 E - 0 1 

1 3 E - 0 2 

OOE+OO 

I 5 E - 0 5 

6 9 E - 0 4 

3 f l E - 0 6 

OOE+OO 

ooe+oo 

O O E + 0 0 

1 . 6 E - M 

2 . 9 E - 0 6 

4 5 E - 0 6 

4 . 5 E - 0 6 

4 1E-06 

3 .gE -06 

1 6 E - 0 6 

7 .OE-06 

3 1E-05 

9 7E-06 

7 B E - 0 6 

4 . 9 E - 0 6 

Cancer R a k Ca lcu la l i ons 

C t n c e n t r a i w 

Un i t s 

( m g A g « « y ) 

( r r igr t ig/day) 

( m g * g ' d B y ) 

(mgr t tg /day) 

( m g > g / d B y ) 

(mg> .g /day ) 

(mg /kg /day ) 

( m g / k g ' d a y ) 

(mgr t ig /day) 

( m g / k g / d a y ) 

( m g > g / d a y ) 

( m g A g / d a y ) 

( m g ' k g / d a y ) 

(rr>g/*9/day) 

(mgf l (g /day) 

( m g * g M « r f 

( r n g f t g / d - y ) 

{mon.g/a»r) 

(mgr t ig /day) 

(mgr t tg /day) 

(mgr t ig /day) 

( m g f t g ' d o y ) 

(mg f l t g /day ) 

(mgrt (g/day) 

(mgr t ig /day) 

( m ^ n i g / d a y ) 

(mg /kg /aay ) 

( m g f t g / d a y ) 

(mg /kg /day ) 

CSFp-Unit Rjsk 1 

V a K r t 

N A 

N A 

1 6 E + 0 0 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

5 . 4 E - 0 r 

N A 

N A 

N A 

1.4E-02 

N A 

N A 

N A 

N A 

7 3 E - 0 1 

7 3 E - 0 3 

7 . 3 E - 0 1 

7 3 E - 0 2 

7 3E+O0 

7 3E+O0 

N A 

Uni ts 

( m g ' k g ' d a y ) - ' 

( m g / k g / d a y ) ' 

( m g / k g / d e y ) ' 

( m g / k g / d a y ) ' 

(mgr t tg /day ) - ' 

( m g / k g / d a y ) ' 

( m g / k g / d a y ) ' 

( m g / k g / d a y ) ' 

( m g / k g / d a y ) ' 

( m g / k g / d e y ) ' 

( m g / k g « l a y ) ' 

( m g / k g / d a y ) ' 

( m g i V g W a y ) ' ' 

i t f ^ ^ a ^ , ) ' 

( m g , ' k g / d « y ) ' 

( m g f t g / d a y ) - ' 

(mgr t i g /day ) - ' 

( m g / k g / d a y ) ' 

( m g / V g W a y ) ' 

(ma/kfl/deyV 

( m g r t t g f d a y ) ' 

( m g / k g ' d a y ) - ' 

( m g / k g / d a y ) ' 

( m g / k g ' d a y ) - ' 

( m g / k g / d a y ) ' 

( m g / V g / d a y ) ' 

( m g / k g ' d a y ) ' 

( m g / k g / d e ^ ) - ' 

5 . 4E -05 

6 a E - 0 6 

i.flE-or 

2 OE-06 

2ie-oa 

2 7E-07 

e 3 E - 0 B 

2 2E-07 

1 3E-03 

3 .4E -05 

O O E + 0 0 

2 4 E - 0 6 

1 1E-06 

1 9 E - 0 6 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

I 9 E - 0 4 

1.5E-06 

O O E + 0 0 

O O E + 0 0 

I 4 E - 0 5 

OOE+OO 

OOE+OO 

O O E ' O O 

( m g ' k g / d a y ) 

(mgAtgWay) 

(moAg/-aay) 

( m g / k g / d a y ) 

( / n g A g y a y ) 

(mgr t ig /day) 

( n ^ i k Q / a a y ) 

( m g / k g / d a y ) 

( m g A g / d a y ) 

( m g f t g / d a y ) 

(mgr t ig /day) 

( r r V k g / d a y ) 

( m g A g / a a y ) 

imgr t i g /day ) 

(mgrt^g/day) 

( m g / k g ' d a y ) 

( m g / k g ' d a y ) 

(mg /kg /day ) 

(mg f l t g /day ) 

( m g / k g / d a y ) 

(mg /kg /aay ) 

( m g f t g / d a y ) 

( r r V k t f d B y ) 

( m g A g / d a y ) 

( m g / k g ' d a y ) 

N A 

N A 

( 5 E + 0 0 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

5 4 E . 0 1 

N A 

N A 

N A 

1 4 E - 0 2 

N A 

N A 

N A 

N A 

7 3E-01 

7 3 e - 0 3 

7 3E-01 

( m g / V g / a a y ) - ' 

( m g / k g / d a y ) ' 

{ m g f l t g / d a y t ' 

( r t ^ k g / d e y ) ' 

( m ^ f l / d a y ) - ' 

( m g ' k g ' d a y ) - ' 

( m g / k g ' d a y ) ' 

( m g / k g / d a y ) - ' 

( m g / k g / d a y ) ' 

( m g / k g ' d a y ) - ' 

( t n g / k g / a a y ) ' 

( m g / k g / d a y ) - ' 

( m g / k g / d a y ) ' 

( m g f l i g f d e y ) - ' 

( m g / k g ' d a y ) - ' 

( m g f l i g / d a y V ' 

( r r V k g / O a y ) - ' 

( m g / k g / d a y ) - ' 

( m g / k g / d a y ) - ' 

( m g / k g ' d a y ) ' 

( m g f t i B / d a y ) ' 

( m g r t i g / d a y ) ' 

( m g i H g / d e y ) ' 

( m q / k g ' d a y ) ' 

C a n c e r R«»i 

1 i E - 0 4 

2 JE-OJ 

3 2E-oe 

2 S E - 0 0 

1 2E-oe 

5 1E-0 f i 

2 3E-f i6 

7 1E-05 

5 7E-0S 

l r j m e / E : ^ p o t w 

V r i u e 

1 7E-01 

2 1E-04 

6 OE-04 

e 4 E - 0 3 

6 4 E - 0 5 

4 3E-04 

2 9E-04 

7 oe-04 

4 1 E + 0 0 

1 l E - 0 1 

3 6 E - 0 4 

I 2 e - W 

6 e E - 0 3 

3 3 E - 0 5 

7 2 E - 0 5 

1 3 E - 0 3 

6 6E-04 

1.3E-03 

2 4 E - 0 5 

3 e E - 0 5 

3 8 E ^ 

3 4 E . 0 5 

1 6 E . 0 5 

1 4 E - 0 5 

3 OE-05 

1.3E-04 

4 i E - 0 5 

3 3 E - 0 5 

4 i e - 0 5 

N v i - C v c e r H a z a m C a i c u l a t n n t 

C f n c e n f r a b o n 

U r M i 

( m g / k g ' d a y ) 

( m g / k g ' d a y ) 

( m g * g / d a y ) 

( m g / k g ' d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g ^ t j / d a y ) 

( m g / k g / a a y ) 

(mgr t ig /day) 

( r r ^ / k g / d a y ) 

( m g A g / d a y ) 

( / n j A f f y a y ) 

( m g / k g / d » ^ ) 

( m g / k t i / a a y ) 

( m g / k g / d a y ) 

( m g / k g / d e y ) 

( m g / k g / a a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

(ma>g/dey) 

( m g A g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g A g / d e y ) 

RfQ/RfC 1 

V d u e 

1 OE+00 

4 OE-04 

3 OE-04 

2 OE-01 

2 OE-03 

3 OE-03 

N A 

4 OE-02 

7 OE-01 

2 4 E - 0 2 

5 OE-03 

5 0 e - 0 3 

3 OE-01 

1.OE-02 

N A 

8 OE-01 

1 OE-01 

2 . 0 E O 2 

2 0e-O2 

N A 

4 OE-02 

3 OE-02 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

Urt i ts 

( m g ' k g / d a y ) 

(mg f l t g /dey ) 

{ m g * g / d * y ) 

( m g A g / d a y ) 

(mg f l i g /day ) 

( m g / k g / d e y ) 

( m g f t g / d a y ) 

( m g / k g / d a y ) 

( m g ' k g / d a y ) 

( m f l A g , y a y ) 

( m g A g / a a y ) 

(mgf l<g/day) 

( m g i k g / d a y ) 

( m g A g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g A g / d a y ) 

(mgA-g/Oay) 

( m g * g / d a y ) 

(mgr t ig /day) 

( m g * g / d a y ) 

(mgr t ig /dey) 

(mgr t ig /dey) 

( m g / k g / d a y ) 

( m g ^ g / o a y ) 

( m g A g / d a y ) 

( r t v k g / d a y ) 

( m g f t g / d a y ) 

i m g A f l . ' d a y ) 

2 SE-O-l 

2 9 E - 0 7 

1 oE-oe 

2 7E-0G 

-• 
- • 

3 f l E - « 

4 7E-07 

1 3 E - 0 6 

1 4 E ^ 5 

1 4 E - 0 7 

1 9 E - 0 6 

6 5 E - 0 7 

I 6 E - 0 6 

fi2E-03 

2 4 E - 0 4 

e oe-07 

1 7 E - 0 7 

7 e E - 0 6 

1 3 E - 0 5 

i 4 e - 0 6 

8 7E-05 

3 5 E - 0 4 

1.3E-03 

1 1 E - 0 5 

dOE+OO 

OOE+OO 

B e E - 0 5 

OOE+OO 

(JOE+00 

O O E + 0 0 

(/nB.1<g/d*y) 

( m g A g / d a y ) 

( i r V k g / d a y ) 

( m g A g / d a y ) 

( m g ' k g ' d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d « y ) 

( m g / k g ' d a y ) 

( m g / k g / d e y ) 

( m g / k g ' d a y ) 

( m g / k g / d a y ) 

(mg/ktfd«y) 

( m g / k g / d a y ) 

( m g / k g / d e y ) 

( m o * g ' a » r ) 

{ m g > g / d e y ) 

( m g / k g ' d a y ) 

( m g A g / d « y ) 

( m g / k g / d a y ) 

( m g A g / d * y ) 

( m g / k g / a a y ) 

( m g A g / d a y ) 

( m g / k g / d a y ) 

1 OE+00 

6 OE-05 

3 OE-04 

1 4 E - 0 2 

I 4 E - 0 5 

7 S E - 0 5 

N A 

4 OE-02 

7 OE-01 

9 6 E - 0 4 

5 OE-03 

2 OE-04 

3 OE-01 

1.OE-02 

N A 

8 D E - 0 1 

1 OE-01 

2 . 0 E - 0 2 

2 OE-02 

N A 

4 OE-02 

3 OE-02 

N A 

N A 

N A 

( m g * g / d B y ) 

( m g A g / d a y ) 

( m g A g / d a y ) 

( m g * g / d a y ) 

( m g f t g / d e y ) 

( m g ' k g ' d a y ) 

(mgA ig /aay ) 

( m g / k g / d a y ) 

( m g / k g / d e y ) 

( m g A g / d a y ) 

( m g / k g / d e y ) 

( m g A g / d a y ) 

( m g f t g / d a y ) 

(mg f l t g /day ) 

( m g * g / d a y ) 

(mg /Vg /day ) 

( m g A g / d a y ) 

( m g A g / d a y J 

( m g * g / d a y ) 

( m f f * g / d e y ) 

( m g / k g / d a y ) 

lmon<gJ<ity) 

( m g * g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

H a z a r d Quo t ien t 

0 2 

0.5 

2n 

0 0 3 

0 0 3 

0.1 

-
0 0 2 

r,<, 

J 5 

0 0 7 

0 0 2 

0 0 2 

0 0 0 3 

-
0 0 0 2 

0 007 

0 07 

0 0 0 1 

-
0 0 0 1 0 

0 0 0 1 

-
-
-
-
-
-
-
13 

0 0 0 0 4 

0 0 0 6 

0 0 O 4 

0 0 0 1 

0 01 

0 0 3 

-
0 0 0 0 0 4 

0 01 

0 3 

O D 0 0 2 

ooooe 

0 0 0 0 0 3 

0 .001 

-
OOOOI 

0 0 0 3 

0 0 7 

0 0 0 0 5 

-
-

0 0 0 3 

-
-
-

( < 
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Scenano Timeframe Future 

Recepior Population. Residents 

Recepior Age MuW 

M e d i u m 

G r o u n d w a t e r 

G r o u n d w a i e r 

E x p M u T B M e d i u m E q x M u r e Point 

S i te 23 

E ;?weure Route 

D e r m a l 

E / p R o u t e To ta 

C h e m c i o f 

P o t v i t i d C o n c e r n 

Ban20(k ) f l uo ra rHhane 

B e n z o ( a ) p y r a n e 

O i t ) en f f l ( a . h )an th racene 

B « n i o ( g . h . i ) p a r y l m e 

E P C 

Va lue 

2 0 0 

0 6 2 0 

0 5 0 0 

0 6 2 0 

Un i t s 

u g l 

u g l 

u g l 

u g l 

E x p o s u r e P a r i Totel 

t q w i u r e M e d i u m Total 

Air S r t e 2 3 Inha la tnn 

E j p R t w t e Total 

A l u m i n u m 

A n i m o n y 

A r s e n c 

B d r u m 

B e r y l k u m 

C n r o m i u m 

CctWI t 

C o p p e r 

ron 

M a n g a n e a e 

S e l a i i u m 

Si lver 

ZIFK: 

Te i rac t ^kxoe thena 

D i -n - t x i t y l ph iha la ie 

Naph tha tone 

P h e n a n B w w i e 

R u o r w i l h e n e 

Py re r te 

B « t u o ( a > o n t h r a c « n a 

C h r y s e r w 

B e n z o ( b ) f l u c r a n t h e n e 

B a r u o ( k ) l l uoran Ihene 

B « u c ( a ) p y r e n e 

DiDen zo< a. h }an t h racene 

2 5 4 0 

3.20 

9 .10 

9 6 7 

0 .9S0 

6 5 0 

4 4 0 

1 0 6 

6 2 5 0 0 

1 6 3 0 

5 4 0 

1 9 0 

8 7 9 

0 5 0 0 

1 10 

2 0 0 

1 0 0 

2 0 0 

0 3 7 0 

0 5 8 0 

0 5 6 0 

0 5 2 0 

0 2 5 0 

0 2 1 0 

0 4 5 0 

2 0 0 

0 6 2 0 

0 5 0 0 

0 6 2 0 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

u g l 

E j q x i e u r e P a n i To t r f 

E;>pasura M e d i u m Tota l 

M e d i u m T o m 

C a n c e r R isk Cateulat iona 

i n l a k e / E i q w s u r e C o n c e n t r B t n n 

V a k i e 

O.OE+00 

ooe+oo 

O.OE+OO 

O O E + 0 0 

Uni ts 

( m g ' k g / d a y ) 

( m g A g / a e y ) 

( m g f l i g / d a y ) 

(mgr t i g /day ) 

C S F ' U n r t R a k 

V a l u e 

7 3 E - 0 2 

7.3E+O0 

7 3E+O0 

N A 

Uni ts 

( m g ' k g / d a y ) - ' 

( m g / k g / d a y ) - ' 

(mg /kg /day ) - ' 

(mg /kg /day ) - ' 

OOE+OO 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

OOE+OO 

OOE+OO 

O O E + 0 0 

OOE+OO 

O O E + 0 0 

O.OE+00 

O O E + 0 0 

o.oe+oo 

3 9 E - 0 6 

O.OE+OO 

O.OE+00 

O O E + 0 0 

OOE+OO 

: . 9 E - 0 6 

OOE+OO 

OOE+OO 

OOE+OO 

OOE+OO 

O O E + 0 0 

OOE+OO 

OOE+OO 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

( m g f l i g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g A g / d a y ) 

(mgr t tg /day ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g f l i g / d a y ) 

( m g A g / d a y ) 

I m g A g / d a y ) 

(mgA.g /day ) 

( m g / k g / d a y ) 

(mgr t tg /day ) 

( m g A g / O a y ) 

( m g A g / d a y ) 

( m g f t g / d a y ) 

( m g / k g / d a y ) 

(mgf l ^g /dey) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g n , g / d a y ) 

{ m g * a / d a y ) 

( m g / k g / d a y ) 

N A 

N A 

1 5 E - 0 0 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

5 4 E - 0 1 

N A 

N A 

N A 

1 4 E - 0 2 

N A 

N A 

N A 

N A 

7 3 E - 0 1 

7 3 E - 0 3 

7 3 E - 0 1 

7 3 E - 0 2 

7 3 E - O 0 

7 3E+O0 

N A 

(mg /kg /day ) - ' 

(mg 'Vg 'aay ) - ' 

(mg /kg /day ) - ' 

( m g / k g / d a y ) ' 

(mg /kg /day ) - ' 

( m g ' k g / d a y ) - ' 

( m g ' k g / d a y ) - ' 

(mg /kg /day ) - ' 

( m g / k g / d a y ) ' 

( m g / k g / d a y ) - ' 

( m g / k g ' d a y ) ' 

(mg /kg /day ) - ' 

(mg /kg /day ) - ' 

(mg /kg /day ) - ' 

( m g / k g / d a y ) - ' 

( m g / k g / d a y ) - ' 

(mgr t ig /day ) - ' 

(mg /Vg /dey ) - ' 

( m g / k g / d a y ) ' 

(mgA ig /day ) - ' 

( m g * 9 / d a y ) - ' 

( m g / k g / d a y ) ' 

( m g / k g / d a y ) - ' 

( m g / k g / d a y ) - ' 

( m g / k g / d a y ) - ' 

( m g / k g / d e y ) - ' 

( m g ' k g / d a y ) - ' 

( m g / k g / d a y ) - ' 

( m g / k g / d a y ) ' 

Total of Recep io r R i s k s A c m e s Al l Med ie 

C a n c e r R a k 

4 0 £ f f t 

2 ' ^E -OJ 

2 5 E - 0 i 

2 i E - i / f i 

tntafce/Ejqioeur 

Va lua 

OOE+OO 

O O E + 0 0 

O O E + 0 0 

OOE+OO 

N o n - C s n c e r Hazard C a t u i a i i o n i 

C o n c e n t r a t k m 

Unrts 

( m g / k g / a « y ) 

( m g / k g / d e y ) 

( m g / k g / d e y ) 

R t t t f t f C 

Va lue 

N A 

N A 

N A 

N A 

Uni ts 

{ m 9 * g / d e y ) 

( m g A g / d o y ) 

( m g f t g / d o y ) 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

OOE+OO 

O O E + 0 0 

O.OE+00 

OOE+OO 

OOE+OO 

O O E + 0 0 

OOE+OO 

3 3 E - 0 5 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

OOE+OO 

2 4 E - 0 6 

O O E + 0 0 

O O E + 0 0 

OOE+OO 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

OOE+OO 

O O E + 0 0 

O O E + 0 0 

O O E + 0 0 

(mg /Kg /day ) 

( m g / k g / d a y ) 

( m g / k g / d e y ) 

( m g / k g / d a y ) 

( m g / k g ' d a y ) 

( m g / k g ' d a y ) 

(mg/Kg /d»y) 

( m g / k g / d a y ) 

( m g / k g ' d a y ) 

( m g / k g / o a y ) 

( m g / k g / d e y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d e y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

(mg/Vg /dey) 

( m g / k g / d e y ) 

( m g / k g / d a y ) 

(mg/Vg /day) 

( m g / k g / d a y ) 

( m g / k g / d e y ) 

(mg/Vg /dey) 

( m g / k g / d e y ) 

(mg/Vg /dey) 

( m g / k g / d a y ) 

1.OE+00 

4 OE-04 

3 OE-04 

2oe-oi 

2 OE-03 

3 OE-03 

N A 

4 0 E . 0 2 

7 0 E - 0 1 

2 4 E - 0 2 

5 .0E -03 

5 .0E -03 

3 .0E-01 

1 OE-02 

N A 

8 . 0 E - 0 I 

1 OE-01 

2 OE-02 

2 OE-02 

N A 

4 OE-02 

3 OE-02 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

(rT>grtig/day) 

( m g A g / d a y ) 

( m g > g / d o y ) 

( m g A g / d a y ) 

( m g A g / d O y ) 

(mg f l i g /dey ) 

(mgr t ig /day) 

(mgrt<g/day) 

(mgrtkg/day) 

( m g ' k g / d a y ) 

( m g / k g / d a y ) 

( m g f t g / d a y ) 

(mgr t ig /day) 

(mgr t (g /day) 

( m g / k g / d a y ) 

(mgr t ig /dey) 

(mg f l i g /day ) 

( m g A g / d e y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g * 9 / d o y ) 

(mg f l i g /dey ) 

( m g / k g / d a y ) 

( m g / k g / d a y ) 

( m g / k g / d e y ) 

( m g / k g / d » y ) 

( m g ' k g / d a y ) 

(mg f l i g /day ) 

; ie-c* 

2 'E- f /C 

2iE-oe-

; BE-1)4 

: r ; E . l > l Totflf of Recep to r H a z a r d s A c r o s s All M e d i a 

Hazard Quot ien t 

-
-
-

0 4 

1.1 

-
-
-
-
-
-
-
-
-
-
-
-
-

0 0 0 3 

-
-
-
-

0 0 0 1 

-
-
-
-
-
-
-
-
-

0.OO5 

0 0 0 5 

0 0 0 5 

U 

1.1 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 



Scenario Timeframe. Future 

Receptor Population: Construction Workers 

Receptor Age: Adult 

TABLE 9 1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES • STORM SEWER REHABILiTATION SAMPLING RESULTS 

NSB-NLON. GROTON. CONNECTICUT 

PAGE 1 OF 2 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 23 

Ctiemical 

ot Potential 

Concem 

Aluminum 

Antimony 

Araenic 

Barium 

Beryllium 

Ctiromium 

Cobalt 

Copper 

ron 

Manganese 

Selenium 

Silver 

2nc 

Tetrachloroethene 

Dimethylphthalate 

Diethylphthalate 

Di-n-butylphthalate 

Bis(2-Elhylhe>ty()phlhalale 

Naphthalene 

Phenanthrene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Bonzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Dibenzo(a,h)anthracena 

Ben20(g,h,i)perylene 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Ingestion 

--

Inhalation 

-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Carcinogenic Risk 

Dermal 

3E-09 

--
--

3E-09 

• -

7E-09 

--

--

• -

• -

1E-08 

External 

(Radiation) 

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Exposure 

Routes Total 

36-09 

--

• -

3E-09 

7E-09 

--
--
--

1E-08 

1E-08 

iE-oe 

Primary 

Target Organ(s) 

CNS 

Blood 

Skin. CVS 

Kidney 

GS 

Fetotoxicity, GS, Bone 

NA 

GS 

GS 

CNS 

Skin 

Skin 

Blood 

Liver 

NA 

Body Weight 

MottalJy 

Liver 

Body Weight 

Kklney 

Liver 

Kklney 

NA 

NA 

NA 

NA 

NA 

NA 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion 

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Inhalation 

--

Dermal 

0.00004 

0 0008 

0.0005 

0 0001 

0.001 

0.003 

.-
0 000004 

0.001 

0.03 

0.00002 

0.00009 

0 000003 

0.00004 

-
0 000003 

0.00009 

O002 

0.00002 

-
-

0.00009 

-
-
-
-
-
-
-

0.04 

Exposure 

Routes Total 

0.000O4 

0.0008 

0.0005 

0.0001 

0.001 

0.003 

-
0.000004 

0.001 

0.03 

0.00002 

0.00009 

0.000003 

0.00004 

-
0 000003 

0.00009 

0002 

0.0OO02 

0.00009 

-
-
-
-
-
-
-

0.04 

0.04 

0.04 

( ( ( 
2008 
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TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

Scenario Timeframe Future 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Medium 

Groundwater 

*/6dium Total 

Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 23 

Chemical 

of Potential 

Concern 

AJuminum 

Antimony 

Arsenic 

Barium 

Beryiium 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Selenium 

Silver 

Zinc 

Tetrachloroethene 

Dimethylphthalate 

Diethylphthalate 

Di-n-butylphthalate 

Bis(2-EthyfhB)(y1)phthalate 

Naphthalene 

Phenanthrene 

Pyrene 

Ben2o(a)anthracene 

Chrysene 

Benzo(b)fl uoranthene 

Benzo(k)fl uoranthene 

Benzo(a)pyrene 

Dibenzo(a,h)anth racene 

Ben20(g,h,l)peryfene 

Chemical Total 

Exposure Point Total 

j Exposure Medium Total 

Ingestion 

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Inhalation 

5E-11 

5E-11 

Carcinogenic Risk 

Dermal 

-

-
-
-
-

-
-
-
-
-
-
-
-
-

-
-
-
-

-

-

External 

{Radiation) 

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Receptor Risk Total 

Exposure 

Routes Total 

5E-11 

5E-11 

5E-11 

5E-11 

1E-08 

1E-08 

Primary 

Target Organ(s) 

CNS 

NA 

NA 

Fetotoxicity 

GS 

Lungs 

NA 

NA 

NA 

CNS 

NA 

NA 

NA 

Liver 

NA 

NA 

NA 

NA 

Nasal 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Non-Carcinogenic Hazard Ouotient 

Ingestion Inhalation 

-

-

-
-
-

-
0.O0O002 

-
-
-
-

0.0001 

-
-

-
-
-
-

-
0.0002 

Demial 

--

Receptor HI Total 

Exposure jj 

Routes Total jj 

-

-
-
-
-
-
-
-

0.000002 

-
-
-
-

OOOOI 

-
-
-
-
-
-
-
-
-
-

0.0002 

0.0002 

0.0002 

0.04 

0.04 

5/15/2008 



Scenario Timeframe: Future 

Receptor Population: Residents 

Receptor Age: Child 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON. CONNECTICUT 
PAGE 1 OF 3 

1 Medium 

[Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 23 

Exposure Point Total 

Chemical 

of Potential 

Concem 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobal\ 

Copper 

iron 

Manganese 

Selenium 

Silver 

Zinc 

Tetrachloroethene 

Dimethylphthalate 

Diethylphthalate 

Di-n-butylphthalate 

B!S(2-EthylhGxyl)phthalatQ 

Naphthalene 

Phenanthrene 

Ruoranthene 

Pyrene 

BGnzo(a)anlhracene 

Chrysene 

Benzo(b)fiuoran(hene 

Banzo^lt)fl uoranthene 

Benzo(f»)pyren6 

Dibenzo(a,h)anthracene 

Benzo(g.h,i)perylene 

Chemical Total 

\ Exposure Medium Total 

Ingestion 

--

IE-04 

--

--

--

--
2E-06 

--

2E-06 

8E-06 

1E-08 

TE-05 

6e-06 

2E-04 

2E-04 

5E-04 

Inhalation 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Carcinogenic Risk 

Dermal 

--

4E-08 

--
--

IE-07 

4E-07 

--
--

6E-07 

External 

(Radiation) 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-

Exposure 

Routes Total 

IE-04 

--

-
,. 

2t-06 

3E.05 

66-06 

1E-08 

16-06 

ee-oe 

2E-04 

26.04 

5E-04 

56-04 

6E-04 

Primaiv 

Target Organ{s) 

CNS 

Blood 

Sk.n, CVS 

Kidney 

GS 

Fetotoxicity. GS, Bone 

NA 

GS 

GS 

CNS 

Skin 

Skin 

Blood 

Liver 

NA 

Body Weight 

Mortality 

Liver 

Body Weight 

Kidney 

Liver 

Kidney 

NA 

NA 

NA 

NA 

NA 

NA 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.2 

0.8 

3 

0.05 

0.05 

0.2 

-
0.03 

9 

7 

01 

0.04 

0 03 

0 005 

-
0 002 

0.010 

0 10 

0 002 

-
0.001 

0.002 

-
-
-
-
-
-
-
20 

Inhalation Dermal 

0 0003 

0.006 

0.003 

0.0007 

0 007 

0.02 

-
0 00003 

0.009 

0.2 

OOOOI 

0.0006 

0 00002 

0 0009 

-
0 ooooe 

0 002 

0.05 

0.0004 

-
-

O002 

-
-
-
-
-
-
-

0.3 

Exposure 

Routes Total 

0.2 

0.8 

3 

0.05 

0.05 

0 2 

_ 
0.03 

9 

7 

01 

0.04 

0.03 

0.006 

-
0.002 

0.01 

0.1 

0.002 

-
0.001 

0 004 

-
-
-
-
-
-
-
20 

20 

20 

( ( 
2008 
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TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Scenario Timeframe: Future 

Receptor Population: Residents 

Receptor Age: Child 

Medium 

Groundwater 

Medium Total 

Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 23 

Chemical 

of Potential 

Concem 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Selenium 

Silver 

Zinc 

Tetrachloroethene 

Dimethylphthalate 

Diethylphthalate 

Di-n-butylphlhalate 

Bis(2-Ethylhexyl)phthalate 

Naphthalene 

Phenanthrene 

Fluoranthene 

Pyrene 

Ben20(a)anthracene 

Chrysene 

Benzo(b)fl uoranthene 

Benzo(k)f1 uoranthene 

Benzo(a)pyrene 

Dibenzo|a,h)sntt^racene 

Benzo(g,h,i)perylene 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Ingestion 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Inhalation 

--

--

--
--

2E-06 

--
--

--
• -

--
--
• -

--

2E-06 

Carcinogenic Risk 

Dermal 

-
-
-
-
-
-
-
-

-
-
-
-

-
-
-
-
-
-

-
-
-
-
-
-
-
-

External 

(Radiation) 

-
-
_ 
-
-
-
_ 
-
-
-
-
_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Receptor Risk Total 

Exposure 

Routes Total 

.-

--

2E-06 

--
--
--

2E-06 

2E-06 

2E-06 

5E-04 

5E-04 

Primary 

Target Organ(s) 

CNS 

NA 

NA 

Fetotoxicity 

GS 

Lungs 

NA 

NA 

NA 

CNS 

NA 

NA 

NA 

Liver 

NA 

NA 

NA 

NA 

Nasal 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion 

- • 

--

Inhalation 

-
-
-
-

-
-
-

-
-
-

0.005 

-

-
-

0.002 

-

-
-
-
-
-
-
-

0.007 

Dermal 

--
--
--
--

--

Receptor HI Total 

Exposure 

Routes Total | 

-
-
-
-
-
-
-
-
-
-
-
-
-

0.005 

-
-
-
-

0.002 

-
-
-
-
-
-
-
-
-

0.007 

0.007 

0 007 

20 

20 

Note: 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 

5/15/2008 



TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Scenario Timeframe: Future 

Receptor Population. Residents 

Receptor Age Child 

j Medijm Exposure 

Medium 

Exposure 

Point 

Chemical 

of Potential 

Concern 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

Exposure 

Routes Total 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ(s) 

Ingestion Inhalation Dermal Exposure 1 

Routes Total | 

Total Boijy Weight HI 

Total CNS HI 

Toial CVS HI 

Total GS Hi 

Tofa) Kidney HI 

Total Liver HI 

Total Skin HI 

Total Nasal HI 

Total Bone HI 

Total Fetotoxicify HI 

Total Mortality HI 

< < ( 
2008 
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TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON. CONNECTICUT 
PAGE 1 OF 3 

Scenario Timeframe: Future 

llReceptor Population: Residents 

llReceptor Age: Adult 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 23 

Chemical 

of Potential 

Concem 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Selenium 

Silver 

Zinc 

TetrachloroGthene 

Dimethylphthalate 

Diethylphthalate 

Di-n-butylphthalate 

Bis(2-ethyl hexyl )phthalate 

Naphthalene 

Phenanihrene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)nuoranthene 

Benzo(k)fl uoranthene 

Benzo(a)pyrene 

Di be nzo{a,h)anth racene 

Benzo(g,h,i)perylene 

Chem/cai Total 

Exposure Point Total 

1 Exposure Medium Total 

Ingestion 

IE-04 

--
--

--

--
--

2E-06 

2E-06 

--
3E-06 

lE-06 

5E-06 

2E-06 

7E-05 

6E-05 

2E-04 

Inhalation 

-
-
-
-
-
-
-
_ 
-
~ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Carcinogenic Risk 

Dermal 

3E-07 

--
--

1E-06 

--
3E-06 

--

--

4E-06 

External 

(Radiation) 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Exposure 

Routes Total 

IE-04 

--

3E-06 

--
6E-06 

--
- • 

3E-06 

1E-08 

5E-06 

2E-06 

7E-05 

6E-05 

3E-04 

3E-04 

3E-04 

Primary 

Target Organ(s) 

CNS 

Blood 

Skin, CVS 

Kidney 

GS 

Fetotoxicity, GS. Bone 

NA 

GS 

GS 

CNS 

Skin 

Skin 

Blood 

Liver 

NA 

Body Weight 

Mortality 

Liver 

Body Weight 

Kkiney 

Liver 

Kkiney 

NA 

NA 

NA 

NA 

NA 

NA 

Kkiney 

Non-Carcinogenic Hazard Quotient 

Ingestion. 

0.2 

0.5 

2 

0.03 

0.03 

0.1 

-
0.02 

6 

4 

0.07 

0 02 

0.02 

0.003 

-
0.002 

0.007 

0 07 

0.001 

-
0.0010 

0.001 

-
-
-

-
-
-
13 

inhalatkan 

--

Dennal 

0.0004 

0.008 

0.004 

0 001 

0 01 

0.03 

-
0 00004 

0.01 

0.3 

0.0002 

0.0008 

0 00003 

0.001 

-
0.0001 

0.003 

0.07 

0.0005 

-
-

0.003 

-
-
-
-
-
-
-

0 4 

Exposure 

Routes Total 

02 

05 

2 

0.03 

0.04 

0 2 

-
0.02 

6 

5 

0 07 

0 03 

0.02 

0.005 

-
0.002 

OOI 

01 

0.002 

-
00010 

0.004 

-
- • 

-
-
-
-
-
14 

14 

14 

5/15/2008 



Scenario Timeframe: Future 

Receptor Population: Residents 

Receptor Age: Adult 

TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Medium 

Groundwater 

i 
1 

1 

1 
I 1 
i 

l|Medium Total 

[Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 23 

Chemical 

of Potential 

Concern 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Chnamium 

Cobalt 

Copper 

Iron 

Manganese 

Selenium 

Silver 

Zinc 

TsMachlotoGlhene 

Dimethylphthalate 

Diethylphthalate 

Di-n-butylphthalate 

Bis(2-Ettiyfhexy()phfha(ate 

Naphthalene 

Phenanihrene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fl uoranthene 

Ben zo{k}fl uoranthene 

Benzo(a)pyrene 

Dibenzo(a,h)anlhracene 

Benzo(g,h,/)pery'ene 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

ingestion 

-

-
-
-
-
-
-
-

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-

Inhalation 

2E-06 

--

2E-06 

Carcinogenic Risk 

Dermal 

-

-
-
-

-

-

-

-
-
-
-
-
-

" 
-

-
-

External 

(Radiation) 

-

-
-
-
-
-
-
-

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-

Receptor Risk Total 

Exposure 

Routes Total 

--
--

--
26-06 

--
--
--

26-06 

2E-06 

2E-06 

3E-04 

3E-04 

Primary 

Target Oipan(s) 

CNS 

NA 

NA 

Fetotoxicity 

GS 

Lungs 

NA 

NA 

NA 

CNS 

NA 

NA 

NA 

Liver 

NA 

NA 

NA 

NA 

Nasal 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 
Non-Carcinogenic Hazard Quotient jj 

Ingestion Inhalation 

_ 

-
-

-
-
-
-

0.003 

-

0.001 

-
-
-
-
-

-
-

-
0.005 

Dermal 

--
--

Receptor HI Total 

Exposure 

Routes Total 

: 
-
-
-
-

-
-

0 003 

-
-

0.001 

-
-
-
-
-
-
-
-
-
-

0.005 

0.005 

0 005 

14 

14 

Note: 

Inhalation exposures are assumed ti ' be equal to the exposures from ingestion of groundwater. 

( ( 
2008 
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TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Scenario Timeframe Future 

Receptor Population Residents 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical 

of Potential 

Concem 

Carcinogenic Risl( 

Ingestion Inhalation Dermal External 

(Radiation] 

Exposure 

Routes Total 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ(s) 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Total Body Weight HI 

Total CNS HI 

Total CVS Hi 

Total GS HI 

Total Kidney HI 

Total L(ver HI 

Total SKin HI 

Total Nasal HI 

Total Bone HI 

Total Fetotoxicity HI 

Total Mortality HI 

5/15/2008 



HScenario Timeframe Future 

peceptor Population: Residents 

llReceptor Age: Lifelong (Child and Adult) 

TABLE 9 4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Medium 

'lOroundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Sile 23 

Exposure Point Total 

Chemical 

of PotGf^tial 

Concern 

Aluminum 

Antimony 

Afsenicj 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Selenium 

Silver 

Zinc 

TetrachiotOGthene 

Dimethytphthalate 

Diethylphlhalate 

Di-n-butylphthalaie 

Bi3(2-Ethylhexyl)phthaiaie 

Naphthalene 

Phenanthrene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fIuoranthene 

Ben20[k)riuoran(hene 

Benzo{a}pyrone 

Diben2o(a.h)anthr3CGne 

Benzo(g,h,i)perylene 

Chemical Total 

Exposure Medium Total 

Ingestion 

2E-0d 

4E-06 

4E-06 

IE-05 

2E-08 

2E-05 

96-06 

3E-04 

2E-04 

8E-04 

Inhalation 

" 

-

Carcinogenic Risk 

Dermal 

3E-07 

1E-D6 

3E-D6 

5E-06 

External 

(Radiation) 

-

-

Exposure 

Routes Total 

2E-0-1 

5E-0B 

8E-05 

IE-05 

2E-08 

2E-05 

9E-0t. 

3E-04 

2E-04 

8E-04 

8E-04 

8E-04 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Demial Exposure 

Routes Total 

( i '2008 
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TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - STORM SEWER REHABILITATION SAMPLING RESULTS 

NSB-NLON. GROTON. CONNECTICUT 
PAGE 2 OF 2 

llScenario Timeframe: Future 

IJReceptor Population Residents 

Receptor Age. Lifelong (Child and Adult) 

Medium 

Groundwater 

|]Medium Total 

JReceplor Total 

Exposure 

Medium 

Groundwater 

Exposure Medium Total 

Exposure 

Point 

Site 23 

Chemical 

of Potential 

Concem 

Aluminum 

Anitmony 

Arsenic 

Barium 

Beryiium 

Chromium 

Cobalt 

Copper 

Iron 

Selenium 

Silver 

Zinc 

Tetrachloroethene 

Dimethylphthalate 

Diethylphlhalate 

Di-n-but/phthalate 

Bis(2-Ethylhexy1)phlhalate 

Naphthalene 

Phenanthrene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)f]uoranthene 

Be nzo{k)f1 uoranthene 

Benzo(a}pyTene 

Dibenzo(a,h)anthracene 

B6nzo(g,h,i)perylene 

Chemical Total 

Exposure Poinl Total 

Ingestion 

-

-

-

-

Inhalation 

.. 

4E-06 

--

4E-06 

Carcinogenic Risk 

Dermal 

-

-

-

External 

(Radiation) 

-

-

-

Receptor Risk Total 

Exposure 

Routes Total 

4E-06 

--

4E-06 

4E-06 

4E-06 

8E-04 

eE-04 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Demial Exposure 

Routes Total 

Note: 

Inhalation exposures are assumed to be equal lo the exposures from Ingestkjn of groundwater. 

5/15/2008 
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TABLES FROM QUARTERLY UNDERDRAIN METERING PIT SAMPLING 
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TABLE 3-1 

SUMMARY OF POSITIVE DETECTIONS FOR YEAR 1 MONITORING EVENTS 
SITE 23 UNDERDRAIN METERING PIT 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

PARAMETER Surface Water 
Protection Crfleria"' 

RMidential 
Volatilization 

Crtlerlai" 

Stormwater 
Discharge 

Permit Criteria'" 

23MP01 
S23GWMPM01 

20070618 
ORIGINAL 

23MPai 
FD.O61S07 
20070618 

DUPLICATE 

23MP01 
S23GWMPM02 

20070906 
ORIGINAl. 

23MP01 
S23GWMPM.03 

20071218 
ORIGINAL 

23MP01 
FD-121807^)1 

20071218 
DUPLICATE 

23MP01 
S23GWMPM4I4 

30080221 
ORIGINAL 

Volatile Organics (^g/L) 

BENZENE 

BROMODICHLOROMETHANE 

CHLOROFORM 

CYCLOHEXANE 

CIS-1,2-DICHLOROETHENE 

ISOPROPYLBENZENE 

METHYL TERT-BUTYL ETHER 

TETRACHLOROETHENE 

TRICHLOROETHENE 

710 

NE 

14100 

NE 

NE 

NE 

NE 

68 

2340 

130 

NE 

26 

NE 

830 

2800 

21000 

340 

27 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.5 U 

0.3 J 

3 J 

0.5 U 

03 J 

0.1 J 

1 

03 J 

04 J 

0.5 U 

0.5 U 

2 J 

0.5 U 

0.2 J 

0.09 J 

0.9 

03 J 

03 J 

0 5 U 

0.5 U 

0.5 U 

0.1 J 

0.3 J 

0.1 J 

0.4 J 

0.4 J 

0.5 J 

0 5 U 

05 U 

0.5 U 

0 5 U 

0.2 J 

0.5 U 

0.6 

0.3 J 

04 J 

0.5 U 

0.5 U 

0.5 U 

0 5 U 

0.5 U 

05 UJ 

06 

0.2 J 

03 J 

02 J 

05 U 

0.5 U 

0.5 U 

0.2 J 

0.5 U 

07 

0.3 J 

0.4 J 

PAHs ()ig/L| 

1-METHYLNAPHTHALENE 

2-METHYLNAPHTHALENE 

4-NITROANILINE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BEN20(A)ANTH RACENE 

BENZ01A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

CHRYSENE 

D I B E N Z 0 ( A , H ) A N T H F ! A C E N E 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

INDENOd ,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

NE 

NE 

NE 

NE 

03 

1,100,000 

0.3 

03 

03 

NE 

03 

NE 

NE 

3,700 

140,000 

0.077 

NE 

NE 

NE 

0.3 

110,000 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.2 U 

017 J 

0.2 U 

02 U 

0.2 U 

0 2 U 

0.07 U 

0 2 UJ 

0.08 U 

0 2 UJ 

0.2 UJ 

0 2 U 

0.2 UJ 

02 U 

0.2 U 

1 U 

0.2 U 

0 2 UJ 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0 16 J 

02 U 

0.2 U 

0.2 U 

0.2 U 

0 07 U 

0.2 U 

0.08 U 

02 U 

0.2 UJ 

0.2 U 

02 U 

0.2 U 

0.2 U 

1 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

02 U 

1 UJ 

0.2 U 

02 U 

0.2 U 

0.041 u 

02 U 

0.075 U 

0.2 U 

02 U 

0 2 U 

0.2 U 

0.2 U 

02 U 

0.2 U 

0 48 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.96 J 

1 1 J 

075 J 

0.83 J 

0 92 J 

0.31 

0.76 J 

0.14 J 

1 1 J 

097 J 

0.64 J 

0.22 

1 0 J 

0.84 J 

0 048 J 

0.2 UJ 

1.0 UR 

0 029 J 

0.20 UJ 

0.20 UJ 

0 042UJ 

O20U 

0 078 UJ 

0.20 U 

0 20U 

0.20 UJ 

0.20 U 

0.20 UJ 

0.20 UJ 

0.20 UJ 

0.099 U 

0.20 U 

0 088 J 

0.20 UJ 

0.20 UJ 

0.21 U 

0.21 UJ 

1.0 UJ 

0.21 U 

0.21 U 

0.21 U 

0.045 U 

0.21 U 

0.082 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.21 UJ 

0.21 U 

0.21 U 

0.21 UJ 

0.21 U 

0.21 U 

0.21 U 

PAHi, Filtered ((tg/L) 

1 -METHYLNAPHTHALENE 

2-METHYLNAPHTHALENE 

4-NlTROANtLtNE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

NE 

NE 

NE 

NE 

0.3 

1,100,000 

0.3 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NA 

NA 

t>lA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.093 J 

0.2 UJ 

1 OUJ 

0.031 J 

0.2 U 

0.2 U 

0.042 U 



TABLE 3-1 

SUMMARY OF POSITIVE DETECTIONS FOR YEAR 1 MONITORING EVENTS 
SITE 23 UNDERDRAIN METERING PIT 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 

PARAMETER Surface liVater 
Protection Criteria'^' 

Residential 
Volatilization 

Criteria'" 

Stormwater 
Discharge 

Permit Criteria'" 

23MP01 
S23GWMPM01 

20070618 
ORIGINAL 

23MP01 
FD<I61B07 
20070618 

DUPLICATE 

23MP01 
S23GWMPM02 

20070906 
ORIGINAL 

23MP01 
S23GWMPM.03 

20071218 
ORIGINAL 

23MP01 
FO-121807-01 

20071218 
DUPLICATE 

23MP01 
523GWMPM-04 

20060221 
ORIGINAL 

PAHs, Filtered (continued) ||igfL| 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

CHRYSENE 

DIBENZO(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIEIVE 

INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

0.3 

03 

NE 

0.3 

NE 

NE 

3,700 

140,000 

0 077 

NE 

NE 

NE 

0.3 

110,000 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 2 U 

0 078U 

0.13J 

0.2 U 

0.2 U 

02 U 

0 2 U 

0 2UJ 

0.2 U 

0.2 U 

0.22 J 

0 069 J 

0.2 U 

0 2 U 

Inorganics, Total (^ /L) 

ALUMINUM 

ARSENIC 

BARIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

NE 

4 

NE 

NUT 

110"" 

NE 

48 

NUT 

13 

NUT 

NE 

880 

NUT 

50 

12 

NUT 

NE 

123 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

60 

NA 

30 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

200 

473 

3.7 U 

46.2 

33800 

0 9 4 U 

0.84 U 

3U 

9,190 

2,2 

7,260 

661 

1.1 U 

5210 

1.5 U 

0.46 U 

46,900 

1.3U 

21.3 J 

115 

3U 

52.4 

35800 

0.81 U 

0.64 U 

3U 

11,900 

9.3 

7660 

715 

0.88 U 

5490 

2 J 

0.46 U 

49,600 

1.4 U 

223 

322 

87 

32000 

2 

0.26 U 

4.2 

70,800 

8.4 

7,020 

845 

0.41 U 

5,270 

1,5U 

1.6 

52,100 

3.7 

47 1 

38 1 

2.2 U 

55.2 

35.500 

041 

0.66 

0 4 4 U 

9,860 

2 5 U 

7,660 

858 

0.53 

5,590 

1.5 U 

0.46 U 

53,400 

0.34 U 

22.8 

21.8 

4.7 U 

53 4 

34,700 

0 28U 

0.53 

0 22U 

10.200 

2.2 U 

7,490 

815 

0.46 

5,490 

1 5U 

0.46 U 

52,300 

0.29 U 

20.0 

29 4 

3.1 

55 9 

34,300 

0 38U 

06 

0.8 U 

4,380 

1.4 U 

7,450 

764 

0.64 

5.150 

2.2 U 

0.54 U 

50,100 

0.52 U 

26.6 

Inorganics, Filtered i\igl\-) 

ALUMINUM 

ARSENIC 

BARIUM 

CALCIUM 

CHROMIUM 

COBALT 

IRON 

NE 

4 

NE 

NUT 

110" ' 

NE 

NUT 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

20.4 J 

3.5 U 

44.6 

33,600 

1.2 U 

067 U 

3,470 

36.7 J 

2.2 U 

46.4 

34,700 

044 U 

0.66 U 

3,630 

21,3 J 

1,2 J 

50.1 

31,400 

0.3 J 

0.47 J 

3,600 

19.0 U 

1 9 U 

48.9 

33,100 

0,29 

0.48 

4,190 

19.0 U 

11 U 

49.6 

33,400 

0.48 

0.51 

4.140 

35.4 

2.8 

56.8 

36,000 

0.38 U 

0.64 

3,750 

( i 
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TABLE 3-1 

SUMMARY OF POSITIVE DETECTIONS FOR YEAR 1 MONITORING EVENTS 
SITE 23 UNDERDRAIN METERING PIT 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

PARAMETER Surface Water 
Protection Criteria''' 

Residential 
Volatilization 

Criteria'" 

Stormwater 
Discharge 

Permit Criteria'" 

23MP01 
S23GWMPM01 

30070618 
ORIGINAL 

23MP01 
FD-061807 
20070618 

DUPLICATE 

23MP01 
S23GWMPM02 

20070906 
ORIGINAL 

23MP01 
S23GWMPM.03 

20071218 
ORIGINAL 

23MP01 
FD-1218074)1 

20071218 
DUPLICATE 

23MP01 
S23aWMPM-04 

20080221 
ORIGINAL 

Inorganics, Filtered fcontinued) (tig/L) 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

ZINC 

13 

NUT 

NE 

880 

NUT 

50 

NUT 

123 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

30 

NA 

NA 

NA 

NA 

NA 

NA 

200 

1.3 J 

7,200 

645 

1.1 U 

5,090 

1.5 U 

46.600 

214 J 

1.8 J 

7,480 

664 

0.88 U 

5,390 

1.7 J 

48,400 

19.5 J 

1.1 U 

6,980 

708 

0.78 J 

5,320 

2.4 U 

52,600 

15 

21 U 

7,250 

764 

1.0 

5.360 

1.5 U 

50,400 

186 

2.8 U 

7,300 

770 

064 

5,390 

2 3 U 

51,400 

20.8 

1.4 U 

8,020 

815 

0 66 

5,390 

2.2 U 

52,100 

26 

Petroleum Hydrocarbons (pg/U) 

1 ETPH (C09-C36) 

Petroleum Hydrocarbons, Filtered (jifl/L) 

1 ETPH (C09-C36) 

1 
1 NE 

NE 

NE 

1 2500"' 1 

1 2500'" 1 

55 J 

NA 

1 79 U 

1 

140 J 

NA 

160 U 

NA 

1 1600J 

1 

1 ' " J 1 

1 "^ 1 

5 
BOLD 

NE 
NUT 

Connecticut Remediation Standard Regulations (January 1996) and Comprehensive List of Approved Additional Polluting Substances Cntena and Altemative Criteria (October 2005). 
Proposed Revisions to Connecticut's Remediation Standard Regulations. Volatilization Criteria (March 2003) 
NSB-NLON General permit for the Discharge of Stormwater Associated with Industral Activity (DEP-PERD-GP-014. Issuance Date: October 1, 2002 and Modified Date: July 15. 2003). 
Cnteria is for hei^avalent chromium 
Cnteria is for oil and grease. 
Sample results that exceed a criterion are shown m bold font. 
Not Applicable 
Not EstaDlished 
Essential Nutnent 



ATTACHMENT A.5 

RISKS BASED ON QUARTERLY UNDERDRAIN METERING PIT SAMPING RESULTS 
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Scenario Timeframe: 
Medium: Groundwater 
Exposure Medium: Groundwater 

TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 23 . UNDERDRAIN METERING PIT SAMPLING 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 4 

Exposure Point 

Sile 23 

CAS 
Number Chemical 

Minimum 

Concentration'" 

Maximum 

Concentration'" 
Units 

Sample of Maximum 
Concentration 

Frequency 
o l 

Detection 

Range of 
Nondetects'" 

Concentration 
Used lot 

Screening'" 

Background 

Concentrations'*' 

Screening Toxicity 
Value'" 

Potential 
ARAR/TBC 

Potential 
ARAIVTBC 

Source 

COPC 
Flag 

Kationale tor 
Contaminant 
Deletion or 
Selection'" 

Volatile Organic Compounds 1 
71-43-2 

75-27J 

67-66-3 

156-59-2 

110-82-7 

98-82-8 

1634-04-4 

127-15-4 

79-01-6 

Benzene 

:fflfflf?IT!l!1F!fflOI!T!ffi^H^^H 

cis-1,2-Dictiloroethene 

Cyclotiexane 

Isopropylbenzene 

Methyl Tert-Butyt Ether 

1 Af9 !1 Rff l f f i l fSff^^H^H^^BH 

PAHs 

91-57-6 

100-01-6 

83-32-9 

208-96-8 

120-12-7 

56-55-3 

50-32-8 

205-99-2 

191-24-2 

207-08-9 

1-Methylnaphthalene 

4'Nltroani)ine 

Acenaphthene 

Acenaphthylene 

Anthracene 

™"" 
: r T ^ T 7 ^ n f ! f f l f 9 f f ^ H ^ ^ ^ H ^ ^ H 

:^|fflfRinifF!ffl!n!P!^^^i^HH 

Ben2o(g,h,i)perytene 

0 2 J 

0.3 J 

2 J 

0.2 J 

0.1 J 

0.09 J 

0 4 J 

0.2 J 

0.3 J 

0.048 J 

0.16 J 

0.76 J 

0.029 J 

0.9 J 

0 92 J 

1 J 

0.35 J 

064 J 

0.31 

0.53 J 

0.2 J 

0.3 J 

3 J 

03 J 

0.1 J 

0.1 J 

1 

0.4 J 

05 J 

0 96 J 

1.1 J 

0.75 J 

0 83 J 

09 J 

0.92 J 

1 J 

0.35 J 

0.64 J 

0 31 

0 63 J 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug)L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

S23GWMPM04 

S23GWMPM01 

S23GWMPM01 

S23GWMPM01 
S23GVI/MPM02 

S23GWMPM02 

S23GWMPM01 
S23GWMPM02 

S23GWMPM01 

S23GWMPM02 

S23GWMPM02 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23OWMPM-03 

S23GWMPM-03 

S23GWWPM-03 

S23GWMPM-03 

1/4 

1/4 

1/4 

4/4 

1/4 

2/4 

4/4 

4/4 

4/4 

1/4 

2/4 

114 

1/4 

1/4 

1/4 

1/4 

1/4 

1/4 

1/4 

1/4 

0.5-0 5 

0.5-0.5 

0 5 - 0 5 

0 . 5 - 0 5 

0 5 - 0 . 5 

0 5-0.5 

0 2 - 021 

02 -0 .21 

0 .2 -1 

02 -0 .21 

0.2 - 0.21 

02 -0 .21 

0.041 -0 07 

0 .2 -021 

0.075-0.082 

0.2-0.21 

0.2-0.21 

0.2 

0.3 

3 

0.3 

0.1 

0 1 

1 

0.4 

0.5 

0.96 

1.1 

0.75 

0.83 

0.9 

0 92 

1 

0.35 

0.64 

0 31 

0 53 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 35C 

6.1 N 

1000 N 

66 N 

11 C 

" ^ ^ " 

3.2 C 

37 N 

37 N"" 

180 N 

0.0092 C 

0.092 C 

18 N'"' 

0.92 C 

1 
5 
5 

0 56 
80 
60 
6 
80 
80 
70 
70 
70 
NA 
NA 
NA 
30 
NA 
NA 
70 
NA 
NA 
5 
5 
5 
5 
5 
5 

49 
NA 
NA 
49 
NA 
NA 
21 
NA 
NA 
NA 
NA 
NA 
420 
NA 
NA 

2000 
NA 

^ N A ^ ^ 

NA 
NA 
0.2 
0 2 
0.2 

0.08 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTOEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 

NA 
NA 
NA 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 

No 

B 3 

u a 
No 

No 

No 

No 

Kia 

taa 

CTDEP RSR W H M 
NA 
NA 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
NA 
NA 
NA 
NA 
NA 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
NA 
NA 

NA 
NA 

•» 
No 

No 

No 

No 

K7M 

CTDEP RSR Yes 
FED-MCL ^ g m 

CTDEP-MCL • • 
CTDEP RSR Yes 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

No 

BSL 

ASL 

ASL 

BSL 

NTX 

BSL 

BSL 

ASL 

ASL 

ASL 

ASL 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

BSL 

ASL 



Scenario Timeframe: 
Medium: Groundwater 
Exposure Medium: Grourtdwater 

TABLE 2.1 
OCCURRENCE, DISTRIBLTTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 23 - UNDERDRAIN METERING PIT SAMPLING 
NSB-NLON. GROTON, CONNECTICUT 

PAGE 2 OF 4 

Exposure Point 
CAS 

Number 

218-01-9 

53-70-3 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

193-39-5 

91-20-3 

85-01-6 

129-00-0 

Chemical 

Chrysene 

Fluoranthene 

Fluorene 

! PWfl H Rffl I fUffHT^^BHHHH 

riexachlorotjutadiene 

fflmffci^jkmimvsmH^iHi 

— ^ ^ 
Phenanthrene 

F^rane 

Minimum 

Concentration"' 

0.76 J 

0.14 J 

1.1 J 

0 97 J 

1.2 J 

0.64 J 

0.22 

0.088 J 

0.98 J 

084 J 

Maximum 

Concentration'" 

0.76 J 

0.14 J 

1.1 J 

0 97 J 

1.2 J 

0.64 J 

0.22 

1 J 

0.98 J 

084 J 

Unlta 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Sample of Maximum 
Concentration 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

S23GWMPM-03 

Frequency 
of 

Detection 

1/4 

1/4 

1/4 

1/4 

1/4 

1/4 

1/4 

1/4 

1/4 

1/4 

Range of 

Nondetects"' 

0 2-0.21 

0.2 • 0.21 

0.2-0 21 

0.2-0 21 

0.2-1 

0.099-0.48 

0.2-0.21 

0.2-0.21 

0 2-0.21 

0 2-0.21 

Concentration 
Used for 

Screening'" 

0.76 

014 

1 1 

0.97 

1.2 

0.64 

0.22 

1 

0 98 

0 84 

Background 

Concentrations'*' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Screening Toxicity 

Value'" 

9 2 C 

150 N 

24 N 

0.042 C 

0.86 C 

18 N"' 

18 N 

Potential 
ARARn-BC 

4.8 
NA 
NA 
0.2 
NA 
NA 
280 
NA 
NA 
280 
NA 
NA 
1 
1 
1 

49 
NA 
50 
0.5 
NA 
NA 
280 
NA 
NA 
200 
NA 
NA 
20O 
NA 
NA 

Potential 
ARAR/TBC 

Source 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
NA 
NA 

COPC 
Flag 

No 

No 

No 

CTDEP RSR Yes 
FED-MCL • • • 

CTnFP-MCI ^ ^ H 
CTDEP RSR 

NA 
CTDEP-MCL 
CTDEP RSR 

NA 
NA 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
NA 
NA 

No 

tnsM 

No 

No 

Rationale lor 
Contaminant 
Deletion or 
Selection"' 

BSL 

ASL 

BSL 

BSL 

ASL 

BSL 

ASL 

ASL 

BSL 

BSL 

PAHs, Filtered 1 

83-32-9 

191-24-2 

193-39-5 

91-20-3 

Inorganics 
7429-90-5 

7440-38-2 

7440-39-3 

7440-70-2 

16723-26-1 

l-Methy^naphthalene 

Acenaphthene 

BQnzo(g.h.j)parylene 

ffiffnflUkffRlIfffflRf'iHHHH 

Naphthalene 

Barium 

Calcium 

Chromium 

0 093 J 

0.031 J 

• 0.13 J 

0.22 J 

0.069 J 

21.8 

31 

48.2 

32000 

0.41 

0 093 J 

0.031 J 

0 13 J 

0.22 J 

0 069 J 

473 

13.9 

87 

35800 

2 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Uff'L 

ug/L 

u^L 

ug/L 

S23GVI/MPM04 

S23GWMPM04 

S23GV*MPM04 

S23GWMPM04 

S23GWMPM04 

S23GWMPM01 

S23GWMPM02 

S23GWMPM02 

S23GWMPM01-D 

S23GWMPM02 

1/1 

1/1 

1/1 

1/1 

1/1 

4/4 

2/4 

4/4 

4/4 

2/4 

. 

2.2-4 7 

0.28-0.94 

0 093 

0.031 

0.13 

0.22 

0.069 

473 

13.9 

87 

35800 

2 

NA 1 

NA 

NA 

NA 

NA 

3560 

227 

188000 

49.9 

0.62 N " ! 

37 N 

18 N'" 

0.62 N 

3600 N 

260 N 

NA 

11 N ' " ^ 

49'"» 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 5 
NA 
NA 
280 
NA 
NA 

NA 

NA 
50 

1000 
2000 
2000 
NA 
NA 
NA 
60 
100 
100 

CTDEP RSR 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

CTDEP RSR 
NA 
NA 

CTDEP RSR 
NA 
NA 

NA 

NA 

FED-MCL 
CTDEP-MCL 
CTDEP RSR 

FED-MCL 
CTDEP-MCL 

NA 
NA 
NA 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 

No 

No 

No 

No 

wra 
K H M 

No 

No 

No 

BSL 

BSL 

BSL 

ASL 

BSL 

ASL 

ASL 

BSL 

NUT 

BSL 

( < < 
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Scenario Timeframe: 
Medium: Groundwater 
Exposure Medium: Groundwater 

TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 23 - UNDERDRAIN METERING PfT SAMPLING 
NSB-MLON, GROTON, CONNECTICUT 

PAGE 3 OF 4 

Kationale tor 
Contaminant 
Datetlon or 
Selftclion"' 

Exposure Point 
CAS 

Number 
Minimum 

Concentration" 

Maximum 

Concentration'^ 
Sample of Maximum 

Concentration 

Frequency 
of 

Detection 

Range of 

Nondetects'^ 

Concentration 
Used for 

Screening'" 

Background 

Concentrations'*' 

Screening Toxicity 

Value'" 
Potential 

ARAR/TBC 

Potential 
ARAR/TBC 

Source 

COPC 
Flag 

S23GWMPM-03 0.66 BSL 

Copper ug/L S23GWMPM02 

S23GWMPM02 

ug/L S23GWMPM01-D 

Magnesium S23GWMPM01-D 
S23GWMPM-03 

ug/L S23GWMPM-03 

ug/L S23GWMPM04 100 
NA 
100 

CTDEP RSR 
NA 

CTDEP-MCL 
ug/L S23GWMPM-03 NA 

NA 
NA 
NA 
NA 

S23GWMPM01-D CTDEP RSR 
FED-MCL 

CTDEP-MCL 
ug/L S23GWMPM02 

ug/L S23GWMPM-03 NA 
NA 
NA 

S23GWMPM02 • a 
ug/L S23GWMPM02 5000 

NA 

lnorgani(3, Filtered 
7429-90-5 ug/L S23GWMPM01-D 

S23GWMPM04 

NA 
50 

50 
10 
10 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
ug/L S23GWMPM04 1000 

2000 
2000 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
ug/L S23GWMPM04 

NA 
NA 

NA 
NA 

ug/L S23GWMPM-03-D 

ug/L S23GWMPM04 

S23GWMPM-03 



Scenario Timeframe: 
Medium: Groundwater 
Exposure Medium: Groundwater 

TABLE 2.1 
OCCURRENCE, DISTRIBUTION, ANO SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 23 - UNDERDRAIN METERING PIT SAMPLING 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 4 

Exposure Point 
CAS 

Number 

7 4 3 9 - ^ ^ 

7439^95-»" 

7439-96-5 

7440-02-0 

7440-09-7 

7782^9-2 

7440-23-5 

7440-66-6 

Petroleum H 

Chemical 

Lead 

Magnesium 

Nickel ' ' " " ' 

Potassium 

Selenium 

Sodium 

Zinc 

Mlnfmum 

Concenlralion'" 

1.3 J 

6980 

645 

0 64" j 

5090 

1.7 J 

46600 

15 J 

Maximum 

Concentration'" 

1.8 J 

8020 

815 

1 

5390 

1.7 J 

52600 

26 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Concentration 

S23GWMPM01-D 

S23GWMPM04 

S23GWMPM04 

S23GVi(MPM-03 

S23GWMPM01-D 
S23GWMPM-03-D 

S23GWMPM04 
S23GWMPM01-D 

S23GWMPM02 

S23GWMPM04 

Frequency 
of 

Detection 

1/4 

4/4 

4/4 

3/4 

4/4 

1/4 

4/4 

4/4 

Range of 

Nondetects'" 

1.1 - 2 8 

0.88-1.1 

1.5-24 

Concentration 
Used for 

Screening'" 

1 8 

8020 

815 

1 

5390 

1.7 

52600 

26 

Bsckqcaand 

Concentrations'*' 

2 52 

150000 

9400 

15.3 

60000 

NA 

1580000 

109 

Scrwerrrrtg Toxicity 

Value'" 

NA 

NA 

73 N 

NA 

18 N 

NA 

1100 N 

ydrocarboni 
55 J 1600 J ug/L S23GWMPM-03-D 3/4 75 - 160 1600 NA NA 

Potential 
ARAR/TBC 

15 
16 
15 
NA 
NA 
NA 
NA 

NA 
100 
NA 
too 
NA 
NA 
NA 
50 
50 
50 
NA 
NA 
NA 

5000 
NA 
NA 

Potential 
ARARn-BC 

Source 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
NA 
NA 
NA 
NA 

• aaiB-t,',[•!• 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

CTDEP RSR 
FED-MCL 

CTDEP-MCL 
NA 
NA 
NA 

CTDEP RSR 
NA 
NA 

COPC 
Flag 

No 

No 

No 

No 

No 

No 

No 

^ ^ K f i T i ^ ^ l 
NA 
NA 

Mli1d:I:J.-1:l 
NA 
NA 

Rationale lor 
ConttmittMnt 
Deletion or 
SolectlonI" 

BSL 

NUT 

ASL 

BSL 

NUT 

BSL 

NUT 

BSL 

ASL 

Footnotes: 
1 - Sample and duplicate are considered as two separata samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - Values are from the Basewide Groundwater Operable Unit Remedial Investigation Report (Tetra Tech, January 2002) 
5 - USEPA Region IX Preliminary Remediation Goal (PRG). The noncarcinogenic values (denoted with a "N" flag) are the PRG divWed by 10 to con-espond 

to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1 .OE-06 (carcinogens denoted with a "C" flag) 
(USEPA Region IX, October 2004, Updated December 28. 2004). 

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. 
7 - Naphthaler>e is used as a surrogate for 1- and 2-methylnaphthalene. 
8- Acenaphthene is used as a surrogate for acenaphthylene. 
9 - Pyrene is used as a surrogate for ben2o{g.h.i)perylene and phenanthrene. 
10 - 2-melhylnaphthalene is used as a surrogate for 1-methy(naphthalene. 
11 - Value is for hexavalent chromium. 

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 
S23GWfw1PM0l 
S23GWMPM01-D 
S23GWMPM02 
S23GWMPM-03 
S23GWMPM-03-O 
S23GWMPM04 

Definrtlons: 
ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concem 
J = Estimated value 
N = Noncarcinogen 
NA = Nol Applicable/Not Available 
FED-MCL = Federal Maximum Contaminant Level (USEPA. 2006) 
FED-SMCL = Federal Maximum Contaminant Level (USEPA, 2006) 
CTDEP-RSR = Connecticut DEP Remediation Standard Regulations. 1996. 
CTDEP-MCL = Connecticut DEP Maximum Contaminant Level. 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening LevelARAR/TBC 

For elimination as a COPC: 
BSL = Below COPC Screening Level 
NUT = Essential nutrient 
NTX = No toxk:ity criteria 
EPAl = USEPA Region 1 does not advocate evaluation of this chemical 

( < ( 
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TABLE 3.1.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

Exposure Point 

Site 23 

Chemical of 
Potential Concern 

Bromodichloromethane 
Chloroform 
Tetrachloroethene 
Trichloroethene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Diben20(a, h )anthracene 
Hexachlorobenzene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Aluminum 
Arsenic 
Iron 
Manganese 
Vanadium 

Units 

ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Arithmetic 
Mean 

0.26 
0.81 
0.31 
0.40 
0.20 
0.24 
0.15 
0.13 
0.11 
0.16 
0.11 
0.34 
0.12 
0.21 
169 
5.1 

23939 
788 
1.2 

95% UCL 
(Distribution) 

(1) 

Maximum 
Concentration 

(Qualifier) 

0.3 J 
3 J 

0.4 J 
0.5 J 
0.96 J 
1.1 J 
I J 

0.35 J 
0.64 J 
0.53 J 
0.14 J 
1.2 J 
0.22 
I J 
473 
13.9 

70800 
858 
3.7 

Exposure Point Concentration || 
Value 

0.3 
2.5 
0.4 
0.5 

0.492 
0.6 

0.51 
0.225 
0.3395 
0.315 
0.12 
0.65 
0.16 

0.552 
322 
13.9 

70800 
845 
3.7 

Units 

ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 

Statistic 

Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 
Maximum Detected Concentration 

Rationale 

(2) 
(2,3) 
(2) 
(2) 

(2,3) 
(2,3) 
(2,3) 
(2,3) 
(2,3) 
(2,3) 
(2,3) 
(2,3) 
(2,3) 
(2,3) 
(2,3) 
(2) 
(2) 

(2,3) 

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration. 
J - Estimated value. 
1 - There were an insufficent number of samples to calculate distribution statistics. 
2 - There were only four rounds of results which is insufficient to calculate a temporal average, therefore the maximum detected concentration is used as the exposure point concentration. 

5/15/2008 



TABLE 4.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES - UNDERDFJAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium; Groundwater 

Exposure Medium: Groundwater 

1 
Exposure Route 

Dennal 

Receptor Population 

Construction Workers 

Receptor Age 

Adult 

Exposure Point 

Site 23 

Parameter 

Code 

Daevent 

SA 

EV 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

Parameter Deflnition 

Dennally Absortjed Dose per Event 

Skin Surface Available for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Calculated 

3300 

1 

4 

30 

1 

70 

25550 

365 

Units 

mg/cm2-event 

cm2 

events/day 

hours/day 

days/year 

years 

kg 

days 

days 

Rationale/ 

Reference 

U.S. EPA, 2004 

U.S. EPA, 2004 

(1) 

(1) 

(1) 

(1) 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 

Intake Equation/ 

Model Name 

Dermally Absorbed Dose (mg/kg/day) = 

DAevenl x EV x EF x ED x SA 

B W x AT 

See text for calculation of DAevent. 

Sources; 

1 - Professional judgment. 

U.S. EPA, t989: Risk AssessmenI Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Pari A. EPA/540/1-86/060. 

U.S. EPA. 2004: Risk Assessment Guidance for Superfund (Part E. Supplemental Guklance for Dermal Risk Assessment) Final. EPA/54O/R/99/005. 

Unit Intake Calculat ions 

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake = (SA x EV x EF x ED)/{BW x AT) 

Cancer Ingestion Intake = NA 

Noncancer Ingestion Intake = NA 

Cancer Derrnal Intake = 5.54E-02 

Noncancer Dermal Intake = 3.87E+00 

( ( ( 
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TABLE 4.2.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUt^ EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Futvjre 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Route 

Inhalation 

Receptor Population 

Construction Worlters 

Recepior Age 

Adult 

Exposure Point 

Site 23 

Parameter 

Code 

CA 

CW 

CF 

IR 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

VF 

Parameter Definition 

Chemical concentration in air 

Chemical concentration in water. 

Conversfon Factor 

Inhalation Rale 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Volatilization Factor 

Value 

Calculated 

Average 

0.001 

2.5 

4 

30 

1 

70 

25550 

365 

Calculated 

Units 

mg/m3 

ug/L 

mg/ug 

m3/hour 

hours/day 

days/year 

years 

kg 

days 

days 

(mg/m3)/(mg/L) 

Rationale/ 

Reference 

VDEQ, 2004 

-
U.S. EPA, 1993 

(1) 

(1) 

(1) 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 

VDEQ. 2004 

Intake Equation/ 1 

Model Name 

Intake (mg/kg/day) = 

C A x I R x E T x E F x E D 

B W x AT 

CA = CW X CF X VF 

1 
Notes: 

1 - Professional judgment. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1; Human Health Evaluation Manual, Part A. EPA/540/1-66/06a. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Centra) Tendency and Reasonable Maximum Exposure. 

VDEQ, 2004: Virginia Department of Environmental Quality (VDEQ, online- http://www.deq.state.va.us/vrprisk/homepage.htmI). 

Unit Intake Calculat ion* 

Inhalation Intake - (IR x ET x EF x ED)/(BW x AT) 

Cancer Inhalation Intake = 1.68E-04 Noncancer Inhalation Intake = 1.17E-02 

5/15/2008 

http://www.deq.state.va.us/vrprisk/homepage.htmI


TABLE 4.3.RME 

VALUES USED FOR DAILY INTAKE C/y.CULATIONS 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 

Hscenarto Timeframe Future 

Ived ium: Groundwater 

HEXPOSUTB Medium Groumiwater 

Exposure Route 

Ingestion 

Dermal 

Receptor Population 

Residents 

Residents 

Recepior r^ge 

Child 

Child 

Exposure Poinl 

Sile 23 

Sile 23 

Parameter 

Code 

CGW 

CF 

IR-GW 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Daevent 

SA 

EV 

ET 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemical Concentratkm in Groundwater 

Conversion Factor 

Ingestion Rate of Grounthvaler 

Exposure Frequency 

Exposure Duration (Age 0 - 2) 

Exposure Duration (Age 2 - 6) 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Dermally Absorbed Dose per Event 

Skin Surface Available for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration (Age 0 - 2) 

Exposure Duration (Age 2 - 6) 

Body Weighl 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Value 

Max or 95% UCL 

0.001 

1.5 

350 

2 

4 

15 

25550 

2190 

Calculated 

6,600 

1 

0.25 

350 

2 

4 

15 

25550 

2190 

Units 

mgftg 

mg/ug 

Uday 

days/year 

years 

years 

kg 

days 

days 

mg/cm2-event 

cm2 

events/day 

hours/day 

days/year 

years 

years 

kg 

days 

days 

Rationale/ 

Reference 

U.S. EPA. 2002a 

-
U.S. EPA, 1994 

U.S. EPA, 1994 

U.S. EPA, 1989 

U.S. EPA, 1989 

U S. EPA, 1991 

U S EPA. 1989 

U S EPA, 1989 

U.S. EPA, 2004 

U.S. EPA. 2004 

U.S. EPA, 2004 

U.S. EPA, 1997 

U.S. EPA. 1994 

U.S. EPA, 1989 

U.S. EPA. 1989 

U.S. EPA, 1991 

U.S. EPA, 1989 

U.S. EPA, 1989 

Intake Equation/ | 

Model Name 1 

Chronic Daily Inlake (CDl) (mg/kg/day) = 

CW X CF x IR-GW X EF X ED 

BWx AT 

Dermally Absorbed Dose (mg/kg/day) = 

DAevenl x EV x EF x EO x SA 

BWx AT 

See texl for calculation of DAevent. 

Sources: 

U.S. EPA. 1989: 

U.S. EPA. 1991 

U.S. EPA, 1994: 

U.S. EPA. 1997: 

U.S. EPA, 2002: 

Risk Assessment Guklance for Superiund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

Risk Assessment Guklance for Superiund - Supplemental Guidance- Standard Default Exposure Factors Interim Final. 

U.S. EPA Region I Risk Updates, August 1994. 

Exposure Factors Handbook. EP/k/600/P-95/002Fa 

Calculating Upper Confidence Limits for Exposure Poinl Concentrations et Hazardous Waste Sites. OSWER 9285.6-10. December. 

U.S. EPA, 2004 Risk Assessment Guidance for Superfund (Pan E, Supplemental Guidance lor Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Inlake = (IR-GW x EF x £D)/(BW x AT) 

Dermal Inlake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Inlake (Age 0 - 2) = 2.74E-06 

Cancer Ingestion Inlake (Age 2 - 6) = 5.48E-06 

Cancer Dermal Intake (Age 0 - 2) = 1.21 E-t-01 

Cancer Dermal Intake (Age 2 - 6) = 2.41E-r01 

Noncancer Ingestion Inlake = 9.59E-05 Noncancer Dermal inlake = 4.22E+02 

( ( ( 
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TABLE 4.4.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 

Mddium' Groundwater 

Exposure Medium: Groundwater 

Exposure Route 

Ingestion 

Dermal 

Receptor Population 

Residents 

Residents 

Receptor Age 

Adult 

Adult 

Exposure Point 

Site 23 

Site 23 

Parameter 

Code 

CGW 

CF 

IR-GW 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Daevent 

SA 

EV 

ET 

EF 

EDI 

ED2 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemical Concentration in Groundwater 

Conversion Factor 

Ingestion Rate of Groundwater 

Exposure Frequency 

Exposure Duration (Age 10-16) 

Exposure Duration (Age 16-30) 

Body Weighl 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Dermally Absorbed Dose per Event 

Skin Surface Available for Contact 

Event Frequency 

Exposure Time 

Exposure Frequency 

Exposure Duration (Age 10-16) 

Exposure Duration (Age 16-30) 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cat>cer) 

Value 

95% UCL or Max 

0.001 

2 

350 

10 

14 

70 

25.550 

3,650 

Calculated 

18,000 

1 

0.25 

350 

10 

14 

70 

25,550 

3.650 

Units 

ug/L 

mg/ug 

L/day 

days/year 

years 

years 

kg 

days 

days 

mg/cm2-event 

cm2 

events/day 

hours/day 

days/year 

years 

years 

kg 

days 

days 

Rationale/ 

Reference 

U.S. EPA, 2002 

-
U.S. EPA. 1994 

U S EPA. 1994 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA. 1989 

U.S. EPA, 1989 

U.S. EPA, 2004 

U.S. EPA. 2004 

U.S. EPA. 2004 

U.S. EPA, 2004 

U.S. EPA, 1994 

U.S. EPA, 1989 

U.S. EPA, 1989 

U.S. EPA. 1989 

U.S. EPA. 1989 

U.S. EPA. 1989 

Inlake Equation/ 
Model Name 

Chronic Daily Inlake (CDl) (mg/kg/day) = 

CW X CF X IR-GW X EF X ED 

BWx AT 

Dermally Absorbed Dose (mg/kg/day) = 

DAevent x EV x EF x ED x SA 

BWx AT 

See text for calculation of DAevenl. 

Sources: 

U.S. EPA. 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual. Part A. EPA/540/1-86/060. 

U.S. EPA, 1991 Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Intenm Final. 

U.S. EPA, 1994. U.S. EPA Region I Risk Updates. August 1994. 

U S. EPA. 1997: Exposure Factors Handbook. U.S. EPA/600/8-95/002 FA. 

U.S. EPA. 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004. Risk Assessment Guidance for Superfund (Part E, Supplemental GukJance for Dermal Risk /Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake = (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Cancer Ingestion Intake Age 10 - 16) = 3.91E-06 

Cancer Ingestion Inlake Age 16 - 30) = 5.48E-06 

Cancer Dermallntake Age 1 0 - 1 6 ) = 3.52E+01 

Cancer Dermal Intake (Age 16 - 30) = 4.93E+01 

Noncancer Ingestion Intake = 6.58E-05 Noncancer Dermal Intake = 5.92E+02 

5/15/2008 



TABLE 4.5 
INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT) 

SITE 23 - UNDERDRAIN METERING PIT 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of 
Potential Concern 

Media Dermal Absorption 
Fraction (soil) 

FA 
Value 

Kp 
Value Units 

T(event) 
Value 1 Units 

Tau 
Value Units 

T* 
Value Units 

B 
Value 

Volatile Organic Compounds j 
Bromodichloromethane 
Chloroform 
Tetrachloroethene 
Trichloroethene 
Semivolatile Organic Compou 
1 -Methyinaphthalene 
2-Methytnaphthalene 
Benzo(a)anthracene'^' 
Benzo(a)pyrene'^' 
Benzo(b)fluoranthene'^' 
Benzo(l<)fluoranthene'^' 
Dibenzo(a,h)anlhracene'^' 
Hexachlorobenzene 
Indenod,2,3-cd)pyrene''' 
Naphthalene 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

nds 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 
1 
1 
1 

1 
1 

NA 
NA 
NA 
NA 
NA 
0.9 
NA 
1 

4.6E-03 
6.8E-03 
3.3E-02 
1.2E-02 

9.1E-02 
8.9E-02 

NA 
NA 
NA 
NA 
NA 

1.3E-01 
NA 

4.7E-02 

cm/hr 
cm/hr 
cm/hr 
cm/hr 

cm/hr 
cm/hr 

NA 
NA 
NA 
NA 
NA 

cm/hr 
NA 

cm/hr 

(1) 
(1) 
(1) 
(1) 

hr 
hr 
hr 
hr 

(1) 
(1) 
NA 
NA 
NA 
NA 
NA 

(1) 
NA 
(1) 

hr 
hr 
NA 
NA 
NA 
NA 
NA 
hr 
NA 
hr 

8.8E-01 
5.0E-01 
9.1E-01 
5.8E-01 

6.6E-01 
6.6E-01 

NA 
NA 
NA 
NA 
NA 

4.2E+00 
NA 

5,6E-01 

hr 
hr 
hr 
hr 

hr 
hr 
NA 
NA 
NA 
NA 
NA 
hr 
NA 
hr 

2.1E+00 
1.2E-t-00 
2.2E+00 
1.4E+00 

1.6E+00 
1.6E+00 

NA 
NA 
NA 
NA 
NA 

1.6E-I-01 
NA 

1,3E+00 

hr 
hr 
hr 
hr 

hr 
hr 
NA 
NA 
NA 
NA 
NA 
hr 
NA 
hr 

2.3E-02 
2,9E-02 
1.7E-01 
5.1E-02 

4.2E-01 
4.1E-01 

NA 
NA 
NA 
NA 
NA 

8.7E-01 
NA 

2.0E-01 
Inorganics 
Aluminum 
Arsenic 
Iron 
Manganese 
Vanadium 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

NA 
NA 
NA 
NA 
NA 

1.OE-03 
1 .OE-03 
1.OE-03 
1.OE-03 
1.OE-03 

cm/hr 
cm/hr 
cm/hr 
cm/hr 
cm/hr 

hr 
hr 
hr 
hr 
hr 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Notes: 
All values from EPA's Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final, July 2004. 
1 • Teveni IS 4 hours for the construction worker and 0.25 hours for the child and adult resident. 
2 - RAGS Part E recommends that dermal exposures to PAHs in water should not be quantitatively evaluated in the risk assessment. 
FA = Fraction Absorbed Water T* = Time to Reach Steady-State 
Kp = Dermal Permeability Coefficient of Compound in Water 8 = Dimensionless Ratio of the Permeability Coefficient of a Compound Through the 
T(event) = Event Duration Stratum Corneum Relative to its Permeability Coefficient Across the Viable Epidermis 
Tau = Lag Time NA = Not applicable. 

< < ( 
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TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAL/DERMAL 

SITE 23 - UNDERDRAIN METERING PIT SAMPUNG 
NSB-NLON, GROTON, CONNECTICUT 

Chemiixil 
of Potential 

Concern 

tVolatite Organic Compounds 
Bromodichloromethane 
Chloroform 
rTelrachloroelhene 
Trichloroethene 

Chronic/ 
Subchronic 

Oral RfD 

Value Units 

Oral Absorption 
Efficiency 

for Dermal'" 

Absorbed RfD for (}ermal"" 

Value 

Chronic 
Chronic 
Chronic 
Chronic 

2.0E-01 
1.OE-02 
1 .OE-02 
3.0E-04 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

1 
1 
1 
1 

2.0E-01 
1.0E.02 
1.OE-02 
3.0E-04 

Units 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

Primary 
Target 

Organ(s) 

Kidney 
Liver 
Liver 

Liver, Kidney 

Combined 
Uncertainty/Modifying 

Factors 

1000/1 
100/1 

1000/1 
NA 

RfDiTarget Organ(s) 

Source(s) 

IRS 
IRS 
IRS 

USEPA(I) 

Date(s) 
(MM/DD/YYYY) 

4/24/2008 
4/24/2008 
4/24/2008 

8/2001 J 
Semivolatile Organic Compounds | 
1 -Methyinaphthalene^''' 
2-Methylnaphthalene 
Benzo(a)anthracene 

|Benzo(a)pyrene 
Benzo{b)fluoranthene 
Benzo(k)fiuoranthene 
Dibenzola, h)anthracene 
Hexachlorobenzene 

|lnd8no{1,2,3-cd)pyrene 
Naphthalene 

Chronic 
Chronic 

NA 
NA 
NA 
NA 
NA 

Chronic 
NA 

Chronic 

4.0E-03 
4.0E-03 

NA 
NA 
NA 
NA 
NA 

8.0E-04 
NA 

2.0E-02 

mg/kg/day 
mg/kg/day 

NA 
NA 
NA 
NA 
NA 

mg/kg/day 
NA 

mg/kg/day 

1 
1 

NA 
NA 

, NA 
NA 
NA 
1 

NA 
1 

4.0E-03 
4.0E-03 

NA 
NA 
NA 
NA 
NA 

8.0E-O4 
NA 

2.0E-O2 

mg/kg/day 
mg/kg/day 

NA 
NA 
NA 
NA 
NA 

mg/kg/day 
NA 

mg/kg/day 

Lungs 
Lungs 

NA 
NA 
NA 
NA 
NA 

Liver 
NA 

Body Weight 

1000/1 
1000(1 

NA 
NA 
NA 
NA 
NA 

100/1 
NA 

3000/1 

IRS 
IRS 
NA 
NA 
NA 
NA 
NA 

NA 
IRS 

4/24/2008 1 
4/24/2008 1 

NA 
NA 
NA 
NA 
NA 

NA 
4/24/2008 

Inorganics | 
Aluminum 
Ursenic 
Iron 
Manganese 
Vanadium 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

1.0E+0O 
3.0E-04 
7.0E-01 
2.4E-02 
1.OE-03 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

1 
1 
1 

0.04 
0.026 

lOEtOG 
3.0E-04 
7.0E-01 
9.6E-04 
2.6E-05 

mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 
mg/kg/day 

CNS 
Skin, CVS 

GS 
CNS 

Kidney 

100 
3/1 
1.5 
1/3 
300 

PPRTV 
IRS 

PPRTV 
IRS 

USEPAIII 

10/23/2006 1 
4/24/2008 
9/11/2006 
4/24/2008 
10/11/2007 1 

Notes: 

1 - U.S. EPA. 2004: Risk Assessment Guidance for Superfund {Part E. Supplemental Guidance for 

Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. 

3 -Value is for 2-methylnaphthalene. 

Definitions: 

CNS = Central Nervous System 

CVS = Cardiovascular system 

USEPA(1) = Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization, August 2001. 

USEPA III = U.S. EPA Region 3 RBC Table, October 11, 2007. 

GS = Gastrointestinal system 

IRIS = Integrated Risk Information System 

NA = Not Applicable 



TABLE 5.2 
NON-CANCER TOXICITY DATA -- INHALATION 

SITE 23 - UNDERDRAIN METERING PIT SAMPLING 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Chronic/ 

Subchronic 

Inhalation RfC 

Value Units 

Extrapolated RfD'" 

Value Units . 

Primary 

Target 

Organ(s) 

Combined 

Uncertainty/Modifying 

Factors 

RfC : Target Organ(s) 

II 
Source(s) Date(s) 1 

(MM/DD/YYYY) || 

Volatile Organic CompouniJs jj 
Bromodichloromethane 

Chloroform 

Tetrachloroethene 

Trichloroethene 

NA 

NA 

Chronic 

Chronic 

NA 

NA 

2,8E-01 

3,5E-02 

NA 

NA 

mg/m' 

mg/m3 

NA 

NA 

8.OE-02 

1.OE-02 

NA 

NA 

(mg/kg/day) 

(mg/kg/day) 

NA 

NA 

Liver 

Liver, CNS 

NA 
NA 

NA 

NA 

NA 

NA 

USEPA III 

USEPA(1) 

NA 

NA 

10/11/2007 

8/2001 

Semivolatile Organic Compounds {| 

1-Methylnaphthalene 

2-Methylnaphthalene 

Ben20(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 

Hexachlorobenzene 

lndeno(1,2,3-ciJ)pyrene 

Naphthalene 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Chronic 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.0E-03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
mg/m^ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
8.6E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(mg/kg/day) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Nasal 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3000/1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IRIS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4/24/2008 

Inorganics I 
Aluminum 

Arsenic 

Iron 

Manganese 
Vanadium 

Chronic 

NA 

NA 

Chronic 

NA 

0.005 

NA 

NA 

5.0E-05 
NA 

mg/m3 

NA 

NA 
mg/m^ 

NA 

1.4E-03 

NA 

NA 

1,4E-05 
NA 

(mg/kg/day) 

NA 

NA 
(mg/kg/day) 

NA 

CNS 

NA 

NA 

CNS 
NA 

300 

NA 

NA 

1000/1 
NA 

PPRTV 

NA 

NA 

IRIS 
NA 

10/23/2006 

NA 

NA 

4/24/2008 

NA 1 

Notes: 
1 - Extrapolated RfD = RfC *20m'/day / 70 kg 

Definitions: 

CNS = Central Nervous System 

EPA III = U.S, EPA Region 3 RBC Table, October 11, 2007, 

HEAST= Health Effects Assessment Summary Tables 

IRIS = Integrated Risk Information System 

NA = Not Applicable 

USEPA(1) = Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization, August 2001. 
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TABLE 6.1 

CANCER TOXICITY DATA ~ ORAUDERMAL 

SITE 23 - UNDERDRAIN METERING PIT SAMPLING 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
of Potential 

Concern 

Oral Cancer Slope Factor 

Value Units 

Oral Absorption 
Efficiency 

for Dermal''" 

Absorbed Cancer Slope Factor 

for Dermal'^' 
Value Units 

Weight of Evidence/ 
Cancer Guideline 

Description 

Oral CSF 

Source(s) Date(s) II 
(MM/DD/YYYY) || 

Volatile Organic Compounds || 
Bromodichloromethane 
Chloroform 
Tetrachloroethene 
Trichloroethene 

6.2E-02 
NA 

5,4E-01 
4,0E-01 

(mg/kg/day)-1 
NA 

(mg/kg/day)-1 
(mg/kg/day )-1 

1 
NA 
1 
1 

6.2E-02 
NA 

5,4E-01 
4.0E-01 

(mg/kg/day)-1 
NA 

(mg/kg/day)-1 
(mg/kg/day)-1 

B2 
B2 
NA 
C 

IRIS 
IRIS 
IRIS 

USEPA(I) 

4/24/2008 
4/24/2008 
4/24/2008 

8/2001 
Semivolatile Organic Compounds || 
1-Methylnaphthalene 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b}fluoranthene 
Benzo(k)fl uoranthene 
Dibenzo(a,h)anth racene 
Hexachlorobenzene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 

NA 
NA 

7,3E-01 
7.3E+00 
7.3E-01 
7.3E-02 
7.3E+00 
1.6E+00 
7.3E-01 

NA 

NA 
NA 

(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 

NA 

NA 
NA 

NA 

NA 
NA 

7.3E-01 
7.3E+00 
7.3E-01 
7,3E-02 
7.3E-I-00 
1.6E+00 
7.3E-01 

NA 

NA 
NA 

(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 
(mg/kg/day)-1 

NA 

NA 
NA 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
C 

NA 
NA 

USEPA(2) 
IRIS 

USEPA(2) 
USEPA(2) 
USEPA(2) 

IRIS 
USEPA(2) 

IRIS 

NA 
NA 

7/1993 
7/20/2007 

7/1993 
7/1993 
7/1993 

4/24/2008 
7/1993 

4/24/2008 
Inorganics j 
Aluminum 
Arsenic 
Iron 
Manganese 
Vanadium 

NA 
1.5E+00 

NA 
NA 
NA 

NA 
(mg/kg/day)"' 

NA 
NA 
NA 

NA 
1 

NA 
NA 
NA 

NA 
1.5E+00 

NA 
NA 
NA 

NA 
(mg/kg/day)" 

NA 
NA 
NA 

NA 
A 

NA 
D 

NA 

NA 
IRIS 
NA 
IRIS 
NA 

NA 
4/24/2008 

NA 
4/24/2008 

NA 

Notes: 
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance 

for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 
2 - Adjusted cancer slope factor for dermal = 

Oral cancer slope factor / Oral Absorption Efficiency for Dermal. 
USEPA III = U.S. EPA Region 3 RBC Table, October 11, 2007. 
IRIS = Integrated Risk Information System. 
NA = Not Available. 

EPA Group: 
A - Human carcinogen. 
BI - Probable human carcinogen - indicates that limited human data are available. 
B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 
C - Possible human carcinogen. 
D - Not classifiable as a human carcinogen. 
E - Evidence of noncarcinogenicity. 

USEPA(1) = Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization, August 2001. 

USEPA(2) = U,S. EPA, Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPA/600/R-93/089. 
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TABLE 6.2 
CANCER TOXICITY DATA -- INHALATION 

SITE 23 - UNDERDRAIN METERING PIT SAMPLING 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Unit Risk 

Value Units 

Inhalation Cancer 

Slope Factor*" 

Value Units 

Weight of Evidence/ 

Cancer Guideline 

Description 

Unit Risk : Inhalation CSF 

Source(s) Date(s) II 
(MM/DD/YYYY) i 

Volatile Organic Compounds 

Bromodichloromethane 

Chloroform 

Tetrachloroethene 

Trichloroethene 

NA 

2,3E-05 

5.7E-06 

1. IE-04 

NA 

(ug/m^)' 

(ug/m')"' 

(ug/m3)-1 

NA 

8,1E-02 

2,OE-02 

4.OE-01 

NA 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)-1 

B2 

B2 

NA 

C 

IRIS 

IRIS 

USEPA 111 

USEPA(I) 

4/24/2008 

4/24/2008 

10/11/2007 

8/2001 

Semivolatile Organic Compounds |{ 

1-Methylnaphthalene 

2-Methylnaphthalene 

Benzo(a)anth racene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)nuoranthene 

Dibenzo(a,h)anthracene 

Hexachlorobenzene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

NA 

NA 

NA 

8,9E-04 

NA 

NA 

NA 

4.6E-04 

NA 

NA 

NA 

NA 

NA 

(ug/m^)-' 

NA 

NA 

NA 

(ug/m')"' 

NA 

NA 

NA 

NA 

NA 

3.1E+00 

NA 

NA 

NA 

1.6E+00 

NA 

NA 

NA 

NA 

NA 

(mg/kg/day)' 

NA 

NA 

NA 

(mg/kg/day)"' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

B2 

NA 

C 

NA 

NA 

NA 

USEPA 111 

NA 

NA 

NA 

IRIS 

NA 

IRIS 

4/24/2008 

4/24/2008 

NA 

10/11/2007 

NA 

NA 

NA 

4/24/2008 

NA 

4/24/2008 

Inorganics I 

Aluminum 

Arsenic 

Iron 

Manganese 

Vanadium 

NA 

4,3E-03 

NA 

NA 

NA 

NA 

(ug/m')"' 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

NA 

NA 

NA 

(mg/kg/day)"' 

NA 

NA 

NA 

NA 

A 

NA 

D 

NA 

NA 

IRIS 

NA 

IRIS 

NA 

NA 

4/24/2008 

NA 

4/24/2008 

NA 

( 

Notes: 

1 - Inhalation CSF = Unit Risk * 70 kg / 20m'/day, 

Definitions: 

IRIS = Integrated Risk Information System. 

NA = Not Available. 

USEPA 111 = U.S, EPA Region 3 RBC Table, October 11, 2007, 

EPA Group: 

A - Human carcinogen. 

BI - Probable human carcinogen - indicates that limited human data are available, 

B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 

C - Possible human carcinogen. 

D - Not classifiable as a human carcinogen. 

E - Evidence of noncarcinogenicity. 

USEPA(I) = Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization, August 2001. 

< i ^008 
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TABLE 7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NS8-NL0N, GROTON. CONNECTICUT 

PAGE 1 OF 1 

Scenarto Timeframe Future 

Receptor Population Conslructior WorVere 

Recepior Age; AOuU 

Meaium 

Groundwater 

Medium Total 

Ei^osure Medium 

GfOiJndwaier 

Exposure Point 

Site 23 

EjqDosure Route 

Dermal 

Chemical of 

Potential Concem 

Bromodichloromethane 

Chtoroform 

Tetrachloroethene 

Trichloroethene 

1-Melhj1naphlhaleno 

Benzo(a)anth racene 

Ben20{a)pyTene 

Benzo(b;fluoranthene 

Benzo(k)nuoranthene 

Dibenzo( a,h)anthracer>e 

Hexachlorobenzene 

lnde[K)<1.2,3-cd)pytene 

Naphthalene 

Aluminum 

Anenic 

Iron 

Manganese 

Vanadium 

EPC 

Value 

0.300 

2.500 

0.400 

0.500 

0.492 

0.600 

1 

0.2 

0.3 

0.32 

0.12 

0.65 

0 

1 

322.00 

13 90 

70800.00 

&45.0 

3.7 

Ufiits 

ug/L 

ug/L 

ug/L 

Uflfl. 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug'L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

E»p. Route Total 

Exposure Point Total 

Exposure Medium Total 

Air Site 23 Inhalation 

Exp. Route Total 

Bromod ichloromethane 

Chkxofomi 

Tnchloroethene 

1-Methyinaphthalene 

2-Methy1naph(halene 

Benzo(a)anthracene 

Benzo(a)pyrene 

6 enzo (k )n u oran then e 

I>berzo(a,h)anlhracene 

Hexachkjrobenzene 

lndeno( 1.2,3-cd )pyrene 

Naphthalene 

Ahjmirum 

Arsenic 

Iron 

Manganese 

Vanadium 

8 4E-6 

8.4E-5 

1.1E-5 

1 6E-5 

14E-5 

9.5E-6 

0.OE*0 

O.OEtO 

O.OE*0 

O.OE+0 

O.OE+O 

O.OE+0 

O.OE+O 

1.6E-5 

O.OE+0 

O.OE+0 

O.OE+O 

O.OE+0 

O.OE+0 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

(ng/m3 

iT>g/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Exposure Point Total 

Exposure Medium Total 

Cancer Risk Calculations 

Intake/Exposure Concentration 

Value 

4.4E-10 

4.6E-09 

4.1E-09 

1 6E-09 

1.1E-08 

1.4E-08 

O.OE+OO 

O.OE+00 

O.OE+OO 

O.OE+OO 

O.OE+00 

4.9E-08 

O.OE+OQ 

6.6E-0g 

7.iE-oe 

3.1E-09 

1.6E-05 

1.9E-07 

8.2E-10 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rT>g/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglVg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unit Rjsk 

Vakje 

6 2E-02 

NA 

5 4E-01 

4.0E-01 

NA 

NA 

7.3E-01 

7.3E+O0 

7.3E-01 

7.3E-02 

7.3E+00 

1.6E+00 

7.3E-01 

NA 

NA 

1 5E+00 

NA 

NA 

NA 

Units 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)' 

(mgflig/day)-' 

(n>g/kftfaay)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mgAg/day)* 

(mg/kg/day)-' 

(mg/kg/daiy)' 

(mg/kg/day)-' 

(rT>g/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mgrtcg/day)-' 

(mg/kg/day)-' 

1.4E-09 

1.4E-0a 

1.9E-09 

2.7E-09 

2.4E-09 

1.6E-09 

O.OE+00 

O.OE+OO 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+OO 

O.OE+00 

2.7E-09 

O.OE+00 

O.OE+00 

O.OE+OO 

OOE+OO 

OOE+00 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgrtfg/day) 

(mgAg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgrttg/day) 

(mg/kg/day) 

(mg/kg/day) 

NA 

8.1E-02 

2.OE-02 

4 OE-01 

NA 

NA 

NA 

3.1E+00 

NA 

NA 

NA 

1.6E+00 

NA 

NA 

NA 

1.5E+01 

NA 

NA 

NA 

(mg/kg/day)-' 

(mg'kg/day)' 

(mg/kg/day)'' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mgAg/day)-' 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/kg/day)-' 

Total of Receptor Risks Across All Media 

Cancer Risk 

2.7E-11 

2.2E-09 

6.5E-10 

'" 

7.9E-08 

4.6E-09 

8.6E-0e 

8.6E-0B 

8.6E-08 

1.1E-09 

3.9E-11 

1.1E-09 

2.3E-09 

2.3E-09 

2.3E-09 

B.BE-08 

B.8E-08 

Non-Cancer Hazard Calculations | 

Intake/Exposure Concentration 

Value 

3 1E-08 

3 2E-07 

2 9E-07 

1.1E.07 

8.0E-07 

9.7E-07 

0 OE+00 

O.OE+00 

0 OE+00 

O.OE+00 

OOE+00 

3.4E-06 

OOE+OO 

4.6E-07 

5.0E-06 

2.2E-07 

1.1E-03 

1.3E-05 

5.7E-08 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/dey) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/dey) 

(mg/kg/day) 

(mgfVg/daj) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

RfD/RfC 

Value 

2.0E-02 

1.OE-02 

1.OE-02 

3.0E-04 

4.0E-03 

4.0E-03 

NA 

NA 

NA 

NA 

NA 

8.OE-04 

NA 

2.0E-02 

1.OE+00 

3.0E-04 

7.0E-01 

9.6E-04 

2.6E-05 

Units 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg'kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg'day) 

(mg/kg(day) 

(mg/kg'day) 

(mgrttg'day) 

(mgflig/day) 

(mg/kg/day) 

(mgrtig/day) 

(mg/kg/day) 

9 9E-oa 

9eE-07 

1.3E-07 

1.9E-07 

1 7E-07 

1. IE-07 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+OO 

O.OE+00 

O.OE+OO 

O.OE+00 

1.9E-07 

O.OE+00 

O.OE+00 

O.OE+00 

D.OE+00 

O.OE+00 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

NA 

1.4E-02 

8.0E-02 

1. OE-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9.0E-04 

1.4E-03 

NA 

NA 

1.4E-05 

NA 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgrttg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mgfltg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Hazard Quotienl 

0.000002 

0.00003 

0.00003 

0 0004 

0.0002 

0.0002 

-
-
-
-
-

0.004 

-
0.00002 

O.OO0OO5 

0.0007 

0.002 

0.01 

0.002 

0 02 

0.02 

0 02 

-
0.00007 

0.000002 

0 00002 

-
-
-
-
-
-
-
-
-

0.0002 

-
-
-
-
-

0.0003 

0.0003 

0.0003 

0 02 

Total of Receptor Hazards Across All Media 0.02 



I
Scenario Timeframe: Future 

Receptor Population: Residenu 

Receptor Age. Child 

TABLE 7.2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM E ; < P 0 S U R E S - UNDERDRAIN METERING PIT 

NSB-NLON. GROTON, CONNECTICUT 

PAGE 1 OF 2 

Medium 

Orour^dwater 

Exposure Medium 

Groundwater 

Exposure Point 

Site 23 

Ejq>06ura Route 

Ingestion 

Chemical of 

Potential Concem 

Bmmodichloromothane 

Chkiroform 

Tetrachloroethene 

Trichloroethene 

2-Methyinaphthalene 

Benzo(a)anlhracene 

Berzo(a)pyTene 

Benio(b)(luor3nlhene 

Benzo(k)nuofanlhene 

Dibenzo(a,h>anthracene 

HeKachtorobenzene 

ndeno(1,2.3-cd)pyrene 

Aluminum 

Arwnic 

Iron 

Mangane%e 

Vanadium 

EPC 

Value 

0.300 

2.500 

0.400 

0.500 

0.492 

0.600 

0.510 

0.225 

0.340 

0.315 

0.120 

0.650 

0.160 

0.552 

322 

13.90 

70800 

846 

3.70 

Units 

ug/L 

ug/L 

• ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Exp, Route Total 

Dermal 

E)ip. Route Total 

Bromodichloromethane 

Chloroform 

Tetrachfciroethene 

Trichkwoeihene 

2~Methyinaphthalene 

Benzo<a)anthracenQ 

Benzo(a)pyTene 

Benzo(b)lluoranthene 

Benzo(k)tkjoranthene 

Dibenzo(a ,h )anthrac«n« 

Hexachtorobenzene 

lndBno(1.2,3-cd)pyTone 

Naphthalene 

Aluminum 

Arsenic 

Iron 

Manganese 

Vanadium 

0.300 

2.500 

0.400 

0.500 

0.492 

0 600 

0.510 

0.225 

0.340 

0.315 

0.120 

0.650 

0.160 

0.552 

322 

13.90 

70800 

645 

3.70 

ug/L 

ugn. 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

UQ/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

U9/L 

ug/L 

ug/L 

ug/L 

Exposure Point Total 

Exposure Medium Total 

iniake/Exposur 

Value 

2.5E-06 

2. IE-05 

3.3E-06 

4.1E-06 

4.l)E-06 

4.9E-06 

2.2E-05 

9 9E-06 

1.5e.05 

1.4E-06 

5.3E-06 

5 3E.06 

7. OE-06 

4 5E-06 

2.6E-03 

1. IE-04 

5.BE-01 

6.9E.03 

3.0E-05 

Cancer Risk Calculations 

Concentration 

Units 

(iTtg/kg/Oay) 

(mg/kg/day) 

(rngAg/day) 

(mg/kg/day) 

(rng*g/day) 

(rng/kg/day) 

(mg/kg/day) 

(mg/Kg/day) 

(mg/kg/day) 

(mg/kg/flay) 

(mg/kg'day) 

(mg/kg/day) 

(fTtg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Uni( Risk 

Value 

6 2E-D2 

NA 

5 4E.01 

4.0E-01 

NA 

NA 

7 3E-01 

7 3E+00 

7 3E-01 

7.3E-02 

7.3E+00 

1.6E+00 

7 3E-01 

NA 

NA 

1.5E+00 

NA 

NA 

NA 

Units 

(mg/kg'day) ' 

(mg/kg'day) ' 

(mg/kg/(Jay)' 

(mg/kg/day)-' 

img/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg'day)-' 

(mg/kg/day)-' 

(mg/Vg/day)' 

(mg'kg'day)-' 

{rT>g/kg/day)' 

(mg/kg/day)-' 

(mg/Vg/day)-' 

(mg/Vg/day)' 

(mg'kg'day)-' 

(mg/Vg/day)-' 

(mg/kg'day)-' 

(mg/Vg/day)' 

' 
2.2E-08 

2.0E-07 

2. IE-07 

7.4E-08 

6.0E.07 

7.2E-07 

O.OE+00 

O.OE+00 

O.OE+OO 

O.OE+00 

OOE+OO 

2.7E.06 

O.OE+00 

3.2E-07 

9.7E-07 

4 2E-08 

2. IE-04 

2.5E-06 

1.1E-08 

(mg/kg/day) 

(mg/kg'day) 

(mg'kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(tT>o/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg'kg/day) 

(mg/kg'day) 

6 2E-02 

NA 

5 4E-01 

4.0E-01 

NA 

NA 

7 3E-01 

7.3E+00 

7.3E-01 

7.3E-02 

7 3E+00 

1.6E+00 

7.3E-01 

NA 

NA 

1 5E+00 

NA 

NA 

NA 

(mg/Vg/day)' 

(mg/kg/day)'' 

(mg/kg/day) ' 

(mg/Vg/day)-' 

(rr»g/kg/day}-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/Vg/day)-' 

(mg'kg/day) ' 

(mg/kg'day)-' 

(mg/kg/day)-' 

(mg/Vg'day)-' 

(mg/Vg/day)' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/Vg/day)-' 

(mg/kg'day)-' 

(mg/Vg'day)' 

Cancer Risk 

1.5E-07 

IdE-OS 

1 6E-06 

1 6E-05 

7 2E-05 

1.ie-05 

1.(tE-05 

3 ee 05 

a ?5E.06 

5 lE-fWi 

1 7E-W 

3 3E-04 

1.3E-09 

1. IE-07 

3.0E-08 

4.3E-06 

6.3E-0e 

4.f^E-06 

Non-Cancer Hazard Calculations 

Intake/Exposure Concentration 

Value 

2.9E-05 

2.4E-04 

3.8E-05 

4.8E-05 

4.7E-05 

5.8E-05 

4 9E-05 

2.2E-05 

3.3E-05 

3.0E-05 

1.2E-05 

6.2E-05 

1.5E-05 

5.3E-05 

3 1E-02 

1.3E-03 

6.8E+00 

B.1E-02 

3.5E-04 J 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mgAg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(n^/kg/day) 

(mfl/kff/day) 

(mg/kg'day) 

(rng/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rrig/kg/day) 

(mg/kg/day) 

RfD/R(C 

Value 

2.0E-02 

1.OE-02 

1.OE-02 

3.0E-04 

4 OE-03 

4.0E-03 

NA 

NA 

NA 

NA 

NA 

B OE-04 

NA 

2 OE-02 

1.OE+00 

3.0E-04 

7.0E-01 

2.4E-02 

1 OE-03 

Units 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kp.'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kfl/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg.'kg/day) 

7.6E-07 

7 0E4)6 

7.4E-06 

2.6E-06 

2.1E-05 

2.5E-05 

O.OE+OO 

O.OE+00 

O.OE+00 

O.OE+OO 

0 OE+00 

9 4e.05 

O.OE+00 

1.IE-05 

3.4E-05 

1.5E-06 

7 5E-03 

8.9E-05 

3.9E-07 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rng/kg/day) 

(mg/kg/day) 

(mgikglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(rt>g/kg/day) 

(mg/Vg/day) 

(mg/Vg/day) 

2.0E-02 

1.0E-02 

MJE-02 

3.0E-04 

4.0E-03 

4.0E-03 

NA 

NA 

NA 

NA 

NA 

B.OE-04 

NA 

2.0E-02 

1.OE+00 

3.0E-04 

7.0E-01 

9.6E-04 

2.6E-05 

(mgfVg/day) 

(mg/kg/day) 

(m^kg/day) 

(mg/kg/day) 

(mgrttg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgrtcg/day) 

(mg/kg/day) 

(mg'kg'day) 

(mgAg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgrt<g/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

~A 
3.3E-0d 1 

3 ;)E-04 1 

Hazard Ouotient 

0.001 

0.02 

0 004 

0 2 

0 01 

0 01 

-
-
-
-
-

0 08 

_ 
0.003 

0.03 

4 i 

9.7 

3 4 

0.4 

IB 

0 00004 

0.0007 

0.0007 

0.009 

0.005 

0.006 

-
-
-
-
-

0.1 

-
0.0006 

0.00003 

0.005 

0 01 

0.09 

0.02 

0.3 

18 

,6 
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TABLE 7.2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON. GROTON, CONNECTICUT 

PAGE 2 OF 2 

[Scenario Timeframe: Future 

Receptor Population Residents 

Receptor Age: Chikl 

Medium 

Groundwater 

Exposure Medium 

Air 

Exposure Point 

Site 23 

Exposure Route 

Inhalation 

E;ip Route Total 

Chemical of 

Potential Concem 

Bromodichloromethane 

Chtoroform 

Tetrachtoroethene 

Trichkifoethene 

2-Methyinaphthalene 

Ben20(a)anthracane 

Benzo(a)pyTene 

Benzo(b)nuoranthene 

Benzo(k)fkJoranthene 

Dibenzo(a ,h)anthracene 

Hexachtorobenzene 

lndeno(1.2,3-cd)pyrene 

Naphthalene 

AJumrnum 

Arsenic 

Iron 

Manganese 

Vanadium 

EiqXJSure Point Total 

EKposure Medium Total 

Medium Total 

EPC 

Value 

0.300 

2.500 

0.400 

0.500 

0.492 

0.600 

0.510 

0.225 

0.340 

0.315 

0.120 

0.650 

0.160 

0.552 

322 

13 90 

70800 

845 

3 70 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Intake'Ei^osur 

Value 

2 5E-06 

2. IE-05 

3.3E-06 

4.1E-06 

4. OE-06 

4.9E-06 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+OO 

O.OE+OO 

O.OE+00 

4.5E-06 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+OO 

Cancer Risk Calculations 

B Concentration 

Units 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rr>g/Vg/day) 

(mg/Vg/day) 

(mg/Vg'day) 

(mg/Vg'day) 

(mg/Vg/day) 

(mg/kg'day) 

(mg/Vg'day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/Vg'day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

6 2E-02 

NA 

5.4E-01 

4.0E-01 

NA 

NA 

7.3E-01 

7.3E+00 

7.3E-01 

7 3E-02 

7.3E+00 

1 6E+00 

7.3E-01 

NA 

NA 

1.5E+00 

NA 

NA 

NA 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day; 

(mg/kg/day; 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day 

(mg/kg'day 

(mg/kg/day 

(mg/kg/day 

Cance 

1.6E 

l.SE 

16E 

\ 3 ^ t 

Total of Receptor Risks Across All Med 

3 6E 

3 6E 

3 4E 

a 3dE 

rRisk 

-07 

.Oli 

.06 

Non-Cancer Hazard Calculadonfl i 

Intake/Exposure Concentration 

Valua 

2.9E-05 

2.4E-04 

3.8E-05 

4.BE-05 

4.7E-05 

5.BE-05 

O.OE+DO 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

5.3e-05 

0 OE+00 

O.OE+OO 

O.OE+00 

0 oe+oo 

0 OE+00 

Units 

(mg/kg/day) 

(mg/Vg/day) 

[mg/kg/day) 

(mg/Vg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgrttg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg'day) 

RfD/RfC 

Value 

2. OE-02 

1.OE-02 

1.OE-02 

3. OE-04 

4 OE-03 

4.0E-03 

NA 

NA 

NA 

NA 

NA 

a OE-04 

NA 

2 0e-O2 

1.OE+00 

3.0E-04 

7.0E-01 

2.4E-02 

1.OE-03 

Units 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/oay) 

(mg/kg'day) 

(mg/kg/day) 

.,,6 

-06 

-1)6 

-04 

• Dd Total of Receptor Hazards Across All Media 

Hazard Quobenl 

0.001 

0.02 

0 004 

0.2 

0 01 

0.01 

-
-
-
-
-
-
-

0.003 

-
-
-
-
-

0 2 

0.2 

0.2 

19 
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Note: 
Inhalation exposures are assumed lo be equal to the exposures from ingestion of groundwater. 



IScenario Timeframe: Future 

Receptor Population Residents 

Receptor Age. Adult 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

Medium 

Groundwater 

Eiiposure Medium 

Groundwater 

Exposure Medium Total 

Exposure Point 

Site 23 

Exposure Route 

Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Tota} 

Chemical of 

Bronwdichloromethane 

Chloroform 

Tetrachteroethene 

Trichtofoethene 

1-Methyinaphthalene 

2-Methylnaphthalene 

Benzo(a)Bnthracene 

Benzo(a)pyTene 

Benzo(b)f luoranthene 

Benzo(k)fluoranth6ne 

Dibenzo(a.h Jan thracene 

Hexachlorobenzene 

indeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Arsonif^ 

iron 

MjnyaneKo 

Vanadium 

ePC 

Value 

0.300 

2.500 

0.400 

0.500 

0.492 

0.600 

0 510 

0 225 

0 340 

0.315 

0.120 

0 650 

0.160 

0 552 

322 

13.90 

70800 

845 

3.70 

Units 

ug/L 

ug/L 

ufi/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

B rom odichloromethane 

Chloroform 

Tetrachloroelhooe 

Tnchtoroethene 

1-Methyinaphthalene 

2-Methylnaphthalene 

Benzo(a)anthracens 

Benzo(a)pyTene 

Banzo(b)fluoranthene 

Benzo(k)nuoranthene 

Oibenzo(a .h Janthracene 

HaxachkirDbenzene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Areentc 

Iron 

Manganese 

Vanadium 

Exposure Pomt Total 

0.300 

2.500 

0.400 

0.500 

0.492 

0 600 

0.510 

0.225 

0.340 

0.315 

0.120 

0.650 

0.160 

0 552 

322 

13.90 

70B00 

845 

3 70 

ugA. 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug'L 

ug/L 

ug/L 

ug/L 

ug/L 

Inlake/Exposur* 

Value 

2 3E-06 

2. OE-05 

3 lE-06 

3.9E-06 

3 9E.06 

4.7E-06 

8.0E-06 

3.5E-06 

5.3E-06 

4.9E-06 

1.9E-06 

5.1E.06 

2.5E-06 

4 3E-06 

2.5E.03 

1 IE-04 

5.5E.01 

6.6E-03 

2.9E-05 

Cancer Risk Calculabons | 

Concentration 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(fT>g/Vg'day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg'day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

6.2E-02 

HA 

5.4e-0t 

4 OE-01 

NA 

NA 

7.3E-01 

7.3E+00 

7.3E-0I 

7.3E-02 

7.3E+00 

1.6E+00 

7.3E.01 

NA 

NA 

1 5E+00 

NA 

NA 

NA 

Units 

(mg.'kg'dayj ' 

(mg/Vg'day)' 

(mg/kg/day)-' 

{rT>g/kg/day)-' 

(mg/kg/day)-' 

(rT>g/Vg/day)' 

(mg/Vg'day)' 

(rT>g/Vg/day)' 

(mg/kg/day) ' 

(mg'kg/day) ' 

(mg/Vg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(rT>g/kg/day)-' 

(mg/kg/day)-' 

(mg'kg/day)-' 

(mg/kg/day)-' 

(rrnj/kg/day)-' 

(mg/kg/day) ' 

1.5E-07 

1.4E-06 

1.5E-06 

5.2E-07 

4.2E-06 

5 l E - 0 f l 

O.OE+OO 

O.OE+00 

OOE+00 

O.OE+OO 

O.OE+00 

1 9E-05 

OOE+00 

2.2E-06 

6.8E-06 

2 9E-07 

1.5E.D3 

1.8E-05 

7 6E-08 

(mg/kg/day) 

(mg/kg/day) 

(rT>g/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(ri^g/kg/day) 

(mg/Vg/day) 

(mg/Vg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/Vg/day) 

(mg/kg/aay) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/Vg'day) 

6 2e-02 

NA 

5.4E-01 

4.0E-01 

NA 

NA 

7.3E-01 

7.3E+00 

7 3E-01 

7.3E-02 

7.3E+00 

1 6E+00 

7.3E-01 

NA 

NA 

1.5E+00 

NA 

NA 

NA 

(mg/kg/day)-' 

(mg/Vg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)' 

(mg/Vg/day)' 

(mg/kg'day)-' 

(mg/kg/day)-' 

(mg/kg'day)-' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg'kg/day)-' 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/kg'day)-' 

(mg/Vg'day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg'kg/day)' 

Cancer Risk 

1.5E-07 

1.7E-06 

1.6E-06 

5 SE-3(i 

2 6E-05 

2.9£-0t^ 

3.6E-07 

1.4e-05 

e 1E06 

I .9E-'Wi 

1 (iE-04 

Non-Cancer Hazard Calculations 

Intake/Exposure Concentration 

Value 

2.OE-05 

1.6E-04 

2 6E-05 

3.3E-05 

3.2E-05 

3 9E-05 

3.4E-05 

1.5E-05 

2.2E-05 

2. IE-05 

7.9E-06 

4.3E-05 

T lE-05 

3 6E-05 

2.1 £-02 

9.IE-04 

4.7E+00 

5.6E-02 

2.4E-04 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg*g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

RfD/RfC 

Value 

2.0E-02 

1 OE-02 

1. OE-02 

3.0E-O4 

4 0e-03 

4 OE-03 

NA 

NA 

NA 

NA 

UA 

B OE-04 

NA 

2 OE-02 

1.OE+00 

3 OE-04 

7.0E-01 

2.4E-02 

1 OE-03 

Units 

(mg/Vg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg'day) 

(mg/hg/day) 

(mg/kg/day) 

(mg'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'kg/day) 

2 JE-04 

9.4E-09 

a,OE-07 

2. IE -07 

3.0E-05 

4 4E-07 

3.IE-05 

2,6E-04 

1 - B . o . 

1.1E-06 

9.8E-06 

1.OE-05 

3 6E.06 

3.0E-05 

3.6E-05 

0 oe+oo 

O.OE+OO 

O.OE+00 

O.OE+OO 

O.OE+OO 

1.3E-04 

O.OE+00 

1.6E-05 

4BE-05 

2.1E-06 

1 OE-02 

1.3E-04 

5 5E-D7 

(mgrtcg/day) 

(mg/kg/day) 

(mg/kgAJay) 

(mgAg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/Vg/day) 

(mg/kg'day) 

(rT,g/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(fttg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

2.QE-02 

1.0E.02 

1.OE-02 

3.0E-O4 

4.0E-03 

4 0e-03 

NA 

NA 

NA 

NA 

NA 

8 OE-04 

NA 

2.0E-02 

1.OE+00 

3.0E-O4 

7 OE-01 

9.6E-04 

2 6E-05 

(mg/kg/day) 

(mgrt(g/day) 

(m^g . ' day ) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mgrt<g/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

Hazard l ^o t ien t 

0.0010 

0 02 

0 003 

0 1 

0 008 

0 010 

-
-
-
-
-

0 05 

-
0.002 

0.02 

3 0 

6.7 

2 3 

0.2 

12 

0.00005 

0.0010 

0.001 

0.01 

0.007 

0.009 

-
-
-
-
-

0.2 

-
0.0008 

0 00005 

0.007 

0.01 

0 1 

0.02 

0.4 

13 

13 

( < < 
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TABLE T.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

Scenario Timeframe. 

Recepto 

Recepto 

Population. 

Age: /Wuli 

Future 

Residents 

Medium 

Groundwater 

E;^03ure Medium 

Air 

Exposure Point 

Site 23 

Exposure Route 

Inhalation 

Exp. Route Total 

Chemical of 
Potential Concem 

Bromodichloromethane 

Chloroform 

Tetrachkmethene 

Trichloroethene 

1-Methyinaphthalene 

2-Meihylnaphthalene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranlhenO 

Benzo(k)f luoranthene 

D tbe n zo(a. h )an th r a cene 

Hexachkinabenzene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Arsenic 

Iron 

Manganese 

Vanadium 

EPC 

Value 

0.300 

2.500 

0.400 

0.500 

0.492 

0.600 

0.510 

0.225 

0.340 

0.315 

0.120 

0.650 

0.160 

0.552 

322 

13.90 

70600 

845 

3.70 

Units 

ug'L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug'L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Cancer Risk Calculations 

Intake/Exposure Concentration 

Value 

2.3E-06 

2.0E-05 

3.1E-06 

3 9E-06 

3.9E-06 

4.7E-06 

O.OE+00 

O.OE+OO 

0 OE+00 

O.OE+00 

O.OE+OO 

O.OE+DO 

O.OE+00 

4.3E-06 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

Units 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/Vg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/Vg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg'kg'day) 

(mg'kg/day) 

(tT>g/kg/day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

6.2E-02 

NA 

5.4E-01 

4.0E-O1 

NA 

NA 

7 3 E ^ 1 

7.3e+00 

7.3E-01 

7 3E'02 

7 3E+00 

1.6E+00 

7.3E-01 

NA 

NA 

1.5E+00 

NA 

NA 

NA 

Units 

(mg/kg/day)-

(mg/kg/day) 

(mg/kg/day)-

(mg'kg/day) 

(mg'kg/day) 

(mg/kg/day)-

(riKj/kg/day)-

(mg/kg/day) 

(mg/kg/day )-

(mg/kg/day)-

(mg/kg'day)-

(mg/kg/day)-

(mg/kg/day) 

(mg/Vg/day)-

(mg/kg/day)-

(mg/kg/day)-

(mg'kg/day)-

(mg/Vg/day)-

(mg/kg/day) 

\ 
Exposure Point Total 

Exposure Medium Total | 

1 Medium Total | 

j Cance 

1 5E 

1.7E 

1.6E 

1 3 4E 

rRisk 

-07 

-Oli 

-06 

-U6 

1 3 4E.06 

1 3.4E 

1 2 6E 

Total of Receptor Risks A c r ^ All Media | 2 6E 

-06 

-04 

-04 

Intake'E^qxisur 

Value 

2.OE-05 

1.6E-04 

2 6E-05 

3.3E-05 

3.2E-05 

3 9E-05 

O.OE+00 

O.OE+OO 

0 OE+00 

O.OE+00 

0 OE+OO 

0 OE+OO 

0 OE+00 

3 6E-05 

O.OE+00 

O.OE+00 

O.OE+00 

0 OE+00 

O.OE+00 

Non-Cancer Hazard Calculations 

J Concentration 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(fT»g/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rT>g/kg/day) 

RfD/RfC 

Value 

2.0E-02 

1 OE-02 

1 OE-02 

3.OE-04 

40E-03 

4.0E-03 

NA 

NA 

NA 

NA 

NA 

8.0E-04 

NA 

2.0E-02 

1.OE+00 

3.0E-04 

7 OE-01 

24E-02 

1 .OE-03 

Units 

(mg/kg'day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgrt(g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mft'kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Vg/day) 

(mg/kg/day) 

(mg/kg/day) 

Total of Receptor Hazards Across All Madia 

Hazard Quotient 

0.0010 

0.02 

0.003 

0.1 

0.008 

0.010 

-
-
-
-
-
-
-

0.002 

-
-
-
-
-

0 1 

0 1 

0.1 

13 

13 

Note: 
Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 



Scenario Timeffafne- Future 

Receptor Population: Construction Workers 

[Receptor Age: Adult 3 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON. GROTON, CONNECTICUT 

PAGE 1 OF 2 

Medium 

Groundwater 

1 
1 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 23 

Chemical 

of Potential 

Concem 

Bromodichloromethane 

Chloroform 

Tetrachloroethene 

Trichloroethene 

1-Methylnaphthalene 

2-Methytnaphthaiene 

Benzo(a}anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fl uoranthene 

Dit»nzo(a.h)anthracene 

Hexachlorobenzene 

lndeno(1.2.3-cd)pyrene 

Naphthalene 

Aluminum 

Arsenic 

Iron 

Manganese 

Vanadium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Groundwater Site 23 Bromodichloromethane 

Chloroform 

Tetrachloroethene 

Trichloroethene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fl uoranthene 

Benzo{k}fl uoranthene 

DibenzoCa,h)anthracene 

Hexachlorobenzene 

lndeno(1,2,3-cd)pyrene 

Ingestion 

--

--
--

--
--

Inhalation 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Carcinogenic Risk 

Dermal 

3E-11 

--
2E-09 

6E-10 

--

--
--

eE-08 

--
--
--

5E-09 

--
--
--

9E-08 

External 

(Radiation) 

-
-
-
-
_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

-

--
1E-09 

4E-11 

1E-09 

-
-

-

-
-

-

-

-
-
-
-
-
-
-
-

-

-

Exposure 

Routes Total 

3E-11 

2E-09 

6E-10 

--

--

BE-oe 

5E-09 

--
• -

9E-08 

9E-08 

9E-oe 

1E-09 

4E-11 

1E-09 

--
--

--

Primary 

Target Organ(s) 

Kidney 

Liver 

Liver 

Liver, Kidney 

Lungs 

Lungs 

NA 

NA 

NA 

NA 

NA 

Liver 

NA 

Body Weight 

CNS 

Skin, CVS 

GS 

CNS 

Kkiney 

Non-Carcinogenic Hazard Quotient 

Ingestion 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Inhalation 

--

Dermal 

0.000002 

0.00003 

0.00003 

0 0004 

0 0002 

0.0002 

_ 

-
-
-

0004 

-
0 00002 

0.000005 

0.0007 

0 002 

0 01 

0.002 

0.02 

NA 

Liver 

Liver 

Liver, CNS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-
0.00007 

0 000002 

0.00002 

-

-

-

-

--

--

--

Exposure 

Routes Total 

0.000002 

0.00003 

0.00003 

0.0004 

0 0002 

0 0002 

-
-
-
-
-

0.004 

-
0.00O02 

0 000005 

0.0007 

0.002 

0.01 

0.002 

0.02 

0.02 

0.02 

-
0.00007 

0.000002 

0.00002 

-
-
-
-

-; 

1 

( i ?008 
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TABLE 9 1 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

Scenario Timeframe: Future 

Receptor Population: Construction Woriters 

Receptor Age: Adult 

Medium 

Groundwater 

Medium Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 23 

Chemical 

of Potential 

Concem 

Naphthalene 

Aluminum 

Arsenic 

Iron 

Manganese 

Vanadium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Receptor Total 

Ingestion 

-
-
-
-
-
-
-

Inhalation 

2E-09 

Carcinogenic Risk 

Dermal 

-
-
-

-
-
--

External 

(Radiation) 

-
-
-
-
-
-
-

Receptor Risk Total 

Exposure 

Routes Total 

- • 

--

--
2E-09 

2E-09 

2E-09 

9E-0S 

9E-08 

Primary 

Target Organ(s) 

NA 

CNS 

NA 

NA 

CNS 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion 

--

Inhalation 

0.0002 

-
-
-
-
-

0 0003 

Dermal 

Receptor HI Total 

Exposure 

Routes Total 

0.0002 

-
-
-
-

1 0.0003 

0.0003 

0.0003 

0 02 

0 02 

5/15/2008 



TABLE 9.2 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure M 

Groundwater 

Exposure 

Point 

Site 23 

Exposure Poinl Total 

edium Total 

Site 23 

Chemical 

of Potential 

Concem 

Bromodichloromethane 

Chlorofomi 

TelrachloroeihenG 

Tnchloroethene 

1-Methylnaphthalene 

2-Methylnaphlhalene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(D Ifluoranthene 

8enzo(k)nuoranthene 

Dibenzo(a,h)anthracene 

Hexachlorobenzene 

lndeno(1.2,3-cd)pyrene 

Naphthalene 

Aluminum 

Arsenic 

Iron 

Manganese 

Vanadiurn 

Chemical Total 

Bromodichloromethane 

Chloroform 

TstrachloroGlhene 

Trichloroethene 

1-Methyinaphthalene 

2-Methyfnaphthalene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(t))fluoranthene 

Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 

Hexachlorobenzene 

lndeno(1,2,3-cd)pyrene 

Ingestion 

2E-07 

2E-06 

2E-0li 

2E.05 

7E-05 

IE-05 

1E-06 

4E-05 

96-06 

5E.06 

2E-04 

3E-04 

Inhalation 

-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

Carcinogenic 

Dermal 

lE-09 

IE-07 

3E-oe 

--

4E-05 

--

--
6E-08 

--
--

4E-06 

Risk 

External 

(Radiation) 

-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

2E-07 

2E-06 

2E-06 

--
--

--
--
--

-
-
-
-
-
-
-

-
-
-
-
-

-
-
-
_ 
-
-
-
-
-
-
-
-
-

Exposure 

Routes Total 

2E-07 

--
2E-06 

2E-06 

2E-05 

7E-05 

1E-05 

1E-06 

4E-05 

Primary 

Target Organ(s) 

Kidney 

Liver 

Liver 

Liver. Kkiney 

Lungs 

Lungs 

NA 

NA 

NA 

NA 

NA 

IE-05 Liver 

SE-Oli 

--
--

2E-04 

3E-04 

3E-04 

3E-04 

2E-07 

2E-06 

2E-06 

--
--
--

NA 

Body Weighl 

CNS 

Skin. CVS 

GS 

CNS 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingestkin 

0.001 

0 02 

0.004 

0 2 

001 

0.01 

-
-
-
-
-

0.08 

-
0003 

0 03 

4 

10 

3 

0 4 

18 

Inhalation 

--
--
--
-

Dermal 

0 00004 

0 0007 

0 0007 

0 009 

0 005 

0.006 

-
-
-
-
-

0.1 

-
0 0006 

0.00003 

0.005 

OOI 

009 

0.02 

0 3 

NA 

Liver 

Liver 

Liver, CNS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
• -

0.001 

0.02 

0.004 

0.2 

0.01 

0.01 

-
-
-
-

--

•-
--
• -

Exposure 

Routes Total 

0.001 

0.02 

0 005 

0.2 

0 02 

0.02 

-
-
-
-

0 2 

-
0 003 

0.03 

4 

10 

3 

0 4 

18 

18 

13 

0.001 

0.02 

0.004 

0 2 

0 01 

0 01 

-
-
-
-
-
-
-

( i { '2008 
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TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Scenario Timeframe Future 

Receptor Population: Residents 

Receptor Age: Child 

Medium 

1 Groundwater 

Medium Total 

Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 23 

Exposure Point Tota) 

Chemical 

of Potential 

Concem 

Naphthalene 

Aluminum 

Araenic 

Iron 

Manganese 

Vanadium 

Chemical Total 

Exposure Medium Total 

Ingestion 

-

-
-
-
-

Inhalation 

•• 

--

4E-06 

Carcinogenic Risk 

Dermal 

-

-
-
-
-

External 

(Radiation) 

-

-
-
-
-

= _ =_= =—= 

Receptor Risk Total 

Exposure 

Routes Total 

4E.06 

4E-06 

4E-06 

3E-04 

3E-04 

Primary 

Target Organ(s) 

NA 

CNS 

NA 

NA 

CNS 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion 

--

Inhalation 

0.003 

~ 

-
0,2 

Dermal 

Receptor Hi Total 

Exposure 

Routes Total 

0.003 

-
-
-

0.2 

0.2 

0 2 

19 

19 

Inhalation exposures are assumed to be equal to the exposures frc>m ingestion of groundwater Total Body Weight HI 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Kidney HI 

Total Liver HI 

Total Skin HI 

5/15/2008 



Scenario Timeframe: Future 

Receptor Population: Residents 

Receptor Age Adult 

TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

1 Medium 

Groundwater 

1 

11 

Exposure 

Medium 

Groundwater 

Exposure M 

Groundwater 

Exposure 

Point 

Site 23 

Exposure Poinl Total 

edium Total 

Site 23 

Chemical 

of Potential 

Concern 

Bromodichloromethane 

Chloroform 

Tetrachloroethene 

Tnchloroethene 

1-Methyinaphthalene 

2-Methylnaphthalene 

BenzD(a)anthracene 

6enzo(a) pyrene 

Benzo(b)fiuoranthene 

Ben20(k)fl uoranthene 

Dibenzo(a,h)anthracene 

Hexachlorobenzene 

)/ideno(-),2.3-cd)pyrene 

Naphthalene 

AJuminum 

Arsenic 

Iron 

Manganese 

Vanadium 

Cfiemicai' Totaf 

Bromodichloromethane 

Chlorofomi 

Tetrachloroelhene 

Trtchloroeihene 

1-Methylnaphthalene 

2-Methylnaphthalene 

BenZQ(a)ar>thracene 

Ben2o(a) pyrene 

Benzo(b)f]uoranthene 

Be nzo( k]fl uora nthene 

Dibenzo(a,h)anthracene 

Hexachlorobenzene 

lndeno(1.2.3-cd)pyTene 

Ingestion 

1E-07 

2E-06 

2E-06 

6E-06 

3E-05 

4E-06 

4E-07 

IE-05 

8E-06 

2E-06 

2E-04 

- • 

--
2E-04 

Inhalation 

-
-
-
-
-
-
-
-
-
-

_ 

~ 
~ 

Carcinogenic Risk 

Dermal 

9E-09 

eE-07 

2E-07 

3E-05 

.. 

• -

4E-07 

--
• • 

- • 

3E-05 

External 

(Radiation) 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

IE-07 

2E-06 

2E-06 

--
--

--

~ 
-

-
-

--
-

-

-
-
-
-
-
-
-
-

Exposure 

Routes Total 

2E-07 

2E-06 

2E-06 

6E-06 

3E-05 

4E-06 

4E-07 

IE-05 

4E05 

2E-06 

--

2E-04 

3E- 54 

3E-04 

3E-04 

IE-07 

2E-06 

2E-06 

Primary 

Target Organ(s) 

Kidney 

Liver 

Liver 

Liver, Kidney 

Lungs 

Lungs 

NA 

NA 

NA 

NA 

NA 

Liver 

NA 

Body Weight 

CNS 

Skin, CVS 

GS 

CNS 

Kkiney 

Non-Carcinogenic Hazard Ouotient 

ingestion 

0 0010 

0 02 

0.003 

0.1 

0.008 

0.010 

-
-
-

-
0.05 

-
0 002 

0.02 

3 

7 

2 

0 2 

12 

Inhalation 

• -

--

--
--
• -

•-
.-

Dermal 

0.00005 

0.0010 

0 001 

0 01 

0 007 

0.009 

-
-
-
-
-

0 2 

-
0.0008 

0.00005 

0.007 

001 

0.1 

0.02 

0.4 

NA 

Liver 

Liver 

Liver, CNS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.0010 

0 02 

0.003 

0.1 

0 008 

0 010 

-

-
-
-
-

--
--

Exposure 

Routes Total 

0.001 

0 02 

0.004 

0 1 

0 02 

0 02 

-
-
-
-
-

0 2 

-
0 003 

0.02 

3 

7 

2 

0 3 

13 

13 

13 

0.0010 

0 02 

0.003 

0.1 

0.008 

0.010 

-
-
-
-
-
-
-

( ( ( 
72008 
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TABLE 9.3.RME 

SUMMARY CF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - UNDERDf^ll^ METERING PIT 

NSB-NLON, GROTON. CONNECTICUT 
PAGE 2 OF 2 

llScenario Timeframe- Future 

llReceptor Population: Residents 

iReceptor Age: Adutt 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. Total Body Weighl HI 

Tnlal CNS HI 

Total CVS HI 

Toial GS HI 

Total Kidney HI 

Total Liver HI 

Total Skin Hi 

5/15/2008 



Scenario Timeframe: Future 

Receptor Population: Residents 

Receptor Age: Lifelong (Child and Adull) 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON. GROTON, CONNECTICUT 
PAGE 1 OF 2 

Medium 

1 
Groundwater 

1 
I 
1 
i 
j 

Exposure 

Medium 

Groundwaier 

Exposure 

Point 

Site 23 

Chemical 

of Potential 

Concern 

Bromodichloromethane 

Chloroform 

Tetrachloroethene 

Tnchloroethene 

1-Methylnaphthalene 

2-Methyinaphthalene 

Benzo(a}anthracene 

Benzo(a)pyTene 

Benzo(b)fluoranthene 

Benzo(k)fl uoranthene 

Dibenzo(a,h)anihracene 

Hexachlorobenzene 

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

Naphthalene 

Aluminum 

Arsenic 

Iron 

Manganese 

Vanadium 

Cr^emical Total 

Exposure Poirit Total 

Exposure Medium Total 

Groundwater Site 23 Bnjmodichloromethane 

Chloroform 

Tetrachloroethene 

Trichloroethene 

1-Methyinaphthalene 

2-Methylnaphthalene 

Benzo(a)anthracene 

Benzo(a)pyrene 

B6nzo(b)fIuoranthen© 

Benzo(k)f1 uoranthene 

Dibenzo(a,h)anthracene 

Hexachlorobenzene 

lndeno(1.2,3-cd)pyrene 

Ingestion 

3E-07 

3E-06 

3E-06 

2E-D5 

IE-04 

fE-05 

lE-06 

5E-05 

2E-05 

7E-06 

3E-04 

6E-04 

Inhalation 

-
-
-
-
-
-
-

-
-

Carcinogenic Risk 

Dermal 

1E-08 

9e-07 

2E-07 

3E-05 

--

5E-07 

--
--

4E-05 

External 

(Radiation) 

-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

3E-07 

3E-06 

3E<16 

-

• • 

-
"" 

-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

Exposure 

Routes Total 

3E-07 

4E-06 

3e-06 

2E-05 

IE-04 

16-05 

IE-06 

5E-05 

5E-05 

7e-06 

--
3E-04 

--

6E-04 

6E-a4 

6E-04 

3E-07 

36-06 

3E-06 

--
--

--
--

--
--
- • 

Non-Carcinogenic Hazard Ouotient 

Primary 

Target Organ(s) 

Ingestion inhalation Dennal Exposure 

Routes Total 

i 

1 
1 

( { '2008 
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TABLE 9.4 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES - UNDERDRAIN METERING PIT 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

Scenano Timeframe Future 

Receptor Population: Residents 

Receptor Age' Lifelong (Child and Adult) 

Medium 

Groundwater 

Medium Total 

Exposure 

Medium 

Groundwater 

Exposure Medium Total 

Exposure 

Point 

Site 23 

Chemical 

of Potential 

Concern 

Naphthalene 

Aluminum 

Arsenic 

Iron 

Manganese 

Vanadium 

Chemical Total 

Exposure Point Total 

Receptor Total 

Ingestion 

-

-
-
-
-
-

Inhalation 

--

7E-06 

Carcinogenic Risk 

Dermal 

-
-
-
-

External 

(Radiation) 

-

-
-
-
-
-

Receptor Risk Total 

Exposure 

Routes Total 

Primary 

Target Organ(s} 

7E-06 

7E-06 

7E-06 

6E-04 

6E-04 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Tola! 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 

5/15/2008 



E.3 VAPOR INTRUSION EVALUATION FOR OUS 



From: Bob Jupin, Tetra Tech Risk Assessment Specialist 

To: Corey Rich, Tetra Tech Project Manager 

Date: May 30, 2008 

Regarding: Vapor Intrusion Evaluation for Groundwater at Operable Unit (OU) 9 

Groundwater data from Sites 2, 3, 7, 14, 15, 18, 20, and 23 which are within OU 9 were evaluated to 

determine if there were unacceptable risks associated with vapor intrusion into buildings. The most 

recent groundwater data that was available for each site was used in the evaluation. Concentrations of 

volatile organic compounds (VOCs) in groundwater were compared to screening criteria for vapor 

intrusion. Screening criteria were obtained from USEPA's OSWER Draft Guidance for Evaluating the 

Vapor Intrusion into Indoor Air from Groundwater and Soils (Subsurface Vapor Intrusion Guidance), 

November 2002, CTDEP's Proposed Revisions - Connecticut's Remediation Standard Regulations 

Volatilization Criteria, March 2003, and USEPA Region I (April 24, 2008). The screening criteria are for 

residential exposures and are based on an incremental lifetime cancer risk (ILCR) of 1 x 10"® or a hazard 

index (HI) of 1. If the risk-based screening criterion is less than the maximum contaminant level (MCL) 

the 2002 USEPA guidance recommends using the MCL as the screening level. However, USEPA 

Region I guidance does not allow for MCLs to be used as screening criteria. USEPA Region I provided 

risk-based screening levels for those cases where the USEPA draft guidance recommended MCLs as 

screening levels. If chemicals were detected at concentrations exceeding either screening criteria, then 

the chemicals were further evaluated using USEPA's Johnson and Ettinger Vapor Intrusion Model 

(USEPA, February 2004). The results of the screening and modeling evaluations are presented below. 

COMPARISON TO SCREENING CRITERIA FOR VAPOR INTRUSION 

Site 2 

Groundwater data presented in the Year 3 Annual Groundwater Monitoring Report for Area A Landfill 

(Tetra Tech, 2003) was used to evaluate the potential for vapor intrusion at Site 2. This was the last year 

that VOCs were analyzed for in groundwater samples collected at Site 2. VOCs were eliminated as a 

concern at Site 2 after eleven rounds of groundwater monitoring. A comparison of the detected 

concentrations of VOCs in groundwater samples from upgradient wells, downgradient wells in Area A 

Downstream, and downgradient wells in the Area A Wetland to the screening criteria are presented in 

Tables 1 through 3, respectively. Concentrations of all chemicals were below the CTDEP RSRs for vapor 

intrusion. Concentrations of chloroform exceeded the USEPA screening criterion in samples from 

upgradient well 4MW01S. Concentrations of trichloroethene exceeded the USEPA screening criterion in 

samples from upgradient monitoring well 4MW01S; downstream monitoring well 3MW37S, and wetlands 

monitoring well 2WMW46DS. Concentrations of tetrachloroethene exceeded the USEPA screening 



criterion in samples from wetlands monitoring well 2WMW39DS. Therefore, these chemicals were further 

evaluated using the Johnson and Ettinger Vapor Intrusion Model. 

Sites 

Groundwater data presented in the Year 1 Annual Groundwater Monitoring Report for Sites 3 and 7 

(Tetra Tech, 2007) was used to evaluate the potential for vapor intrusion at Site 3. A comparison of the 

detected concentrations of VOCs in groundwater samples to the screening criteria is presented in Table 

4. Concentrations of chloroform exceeded the USEPA screening criterion in samples from monitoring 

wells 3MW15S, 3MW15D, 2MW16S, and 3MW16D. Concentrations of trichloroethene exceeded USEPA 

screening criterion in all four samples collected from monitoring well 2DMW16D. Concentrations of vinyl 

chloride in monitoring well 2DMW29S exceeded the USEPA screening criterion and CTDEP RSRs in 

groundwater samples collected during the 1^', 2'^' and 4"̂  quarters. Therefore, chloroform, 

trichloroethene, and vinyl chloride were further evaluated using the Johnson and Ettinger Vapor Intrusion 

Model. 

Site? 

Groundwater data presented in the Year 1 Annual Groundwater Monitoring Reporf for Sites 3 and 7 

(Tetra Tech, 2007) was used to evaluate the potential for vapor intrusion at Site 7. A comparison of the 

detected concentrations of VOCs in groundwater samples to the screening criterion is presented in Table 

5. Concentrations of trichloroethene exceeded the USEPA screening criterion in all four samples 

collected from monitoring wells 7MW05D and 7MW12I. Therefore, trichloroethene was further evaluated 

using the Johnson and Ettinger Vapor Intrusion Model. 

Site 14 

No VOCs were detected in groundwater samples collected at Site 14 during the Basewide Groundwater 

Operable Unit Remedial Investigation (BGOURI) (Tetra Tech, 2002) indicating that vapor intrusion is not a 

concern at Site 14. 

Site 15 

Groundwater data presented in the Basewide Groundwater Operable Unit Remedial Investigation 

Update/Feasibility Stqdy Report (Tetra Tech, 2004) was used to evaluate the potential for vapor intrusion 

at Site 15. A comparison of the detected concentrations of VOCs in groundwater samples to the 

screening criteria is presented in Table 6. Chloroform was the only VOC detected in groundwater 

samples collected at Site 15. Chloroform is a common laboratory contaminant and is frequently detected 

in potable water samples. Chloroform was only detected in one sample at one temporary monitoring well 

(15TW03) and the detected concentration exceeded the USEPA screening criterion. Therefore, 

chloroform was further evaluated using the Johnson and Ettinger Vapor Intrusion Model. 



\ ^ 

Site 18 

No VOCs were detected in groundwater samples collected at Site 18 during the BGOURI (Tetra Tech, 

2002) indicating that vapor intrusion is not a concern at Site 18. 

Site 20 

Groundwater data presented in the BGOURI (Tetra Tech, 2002) was used to evaluate the potential for 

vapor intrusion at Site 20. A comparison of the detected concentrations of VOCs in groundwater samples 

to the screening criteria is presented in Table 7. 4-Methyl-2-pentanone and trichloroethene were the only 

VOCs detected in groundwater samples collected at Site 20. Trichloroethene was detected in the 

groundwater sample from monitoring well 2WCMW2S at a concentration exceeding the USEPA screening 

criterion. Therefore, trichloroethene was further evaluated using the Johnson and Ettinger Vapor 

Intrusion Model. 

Site 23 

Groundwater data presented in Year 1 Annual Monitoring Report for Site 23 Underdrain Metering Pit 

(Tetra Tech, 2008) was used to evaluate the potential for vapor intrusion at Site 23. A comparison of the 

detected concentrations of VOCs in groundwater samples to the screening criteria are presented in Table 

8. Concentrations of chloroform detected in one sample and trichloroethene detected in four samples 

exceeded the USEPA screening criterion. Therefore, chloroform and trichloroethene were further 

evaluated using the Johnson and Ettinger Vapor Intrusion Model. 

VAPOR INTRUSION MODELING 

The following chemicals were detected at concentrations exceeding the screening criteria for vapor 

intrusion: 

Site 2 Upgradient - chloroform and trichloroethene 

Site 2 Area A Downstream - trichloroethene 

Site 2 Area A Wetlands - tetrachloroethene and trichloroethene 

Site 3 - chloroform, trichloroethene, and vinyl chloride 

Site 7 - trichloroethene 

Site 15 -chloroform 

Site 20 - trichloroethene 

Site 23 - chloroform and trichloroethene 

These chemicals were further evaluated using USEPA's Johnson and Ettinger Vapor Intrusion Model. 

There are currentiy no buildings at any of the sites that are used for residential purposes, although there 



are some buildings that are used for industrial purposes. Therefore, the evaluation considered a 

hypothetical scenario where a residential building was constructed at the sites. 

In accordance with USEPA Region I guidance (1999), there was not sufficient data available to calculate 

temporal averages at the monitoring wells; therefore, the maximum detected concentrations were used as 

the exposure point concentrations for the chemicals identified as exceeding the screening levels at each 

site. The boring logs for the monitoring wells where there were exceedances of the screening criteria 

were used to determine the Soil Conservation Services (SCS) soil type. Test results from the BGOURI 

were used to determine the bulk density and total porosity. The values used in the evaluation are 

presented in Table 9. Supporting information for Table 9 is included in Attachment A. Slab-on-grade 

construction was assumed for future residential construction due to the shallow groundwater depth at Site 

3. At the Site 2 Wetlands the depth to groundwater was assumed to be 2 feet which represents the 

average depth to groundwater at monitoring wells 2WMW39DS and 2WMW46DS. At the other sites the 

shallowest depth to groundwater was used in the evaluation. Default parameters were used for the 

remaining model input parameters for the evaluation ot residential exposures. 

The USEPA vapor intrusion guidance does not provide any default parameters for evaluating industrial 

exposures. The USEPA default values of 250 days a year and 25 years were used for the exposure 

frequency and exposure duration, respectively (USEPA, December 2002) for industrial exposures. The 

CTDEP (March 2003) and ASTM (2004) default value of 0.83 hr'̂  was used as the air exchange rate and 

300 cm was used as the building height. The same input parameters that were used to evaluate 

residential exposures were used for the remaining input parameters. 

Toxicity criteria for trichloroethene are not currently published on the USEPA's IRIS database or in 

USEPA's Health Effects Assessment Summary Tables (HEAST). USEPA has published draft toxicity 

criteria for trichloroethene in the External Review Draft for Trichloroethylene Health Risk Assessment: 

Synthesis and Characterization (2001). The draft toxicity criteria are currently undergoing peer review. 

Alternatively, the California EPA (CA EPA) has developed toxicity criteria for trichloroethene (2002). Both 

sets of toxicity criteria were used to estimate risks for exposures to trichloroethene. The draft USEPA 

guidance recommends values of 1.1 x 10"̂  (ug/m )̂"̂  for the unit risk factor and 0.04 mg/m^ for the 

reference concentration. CA EPA recommends values of 2.0 x 10'® (ug/m^)'̂  for the unit risk factor and 

0.6 mg/m^ for the reference concentration. As recommended by USEPA Region I, the unit risk factor for 

adult exposures of 4.4 x 10"̂  (ug/m )̂"^ was used for vinyl chloride. The toxicity criteria used in the 

evaluation are presented in Tables 10 and 11. 

The results of the vapor intrusion modeling are summarized in Table 12. Outputs for the Johnson and 

Ettinger Vapor Intrusion Model are presented in Attachment B. 



His for residential and industrial exposures to all chemicals at all sites were less than unity (1), indicating 

that adverse non-carcinogenic effects are not anticipated for these receptors under the defined exposure 

conditions. 

Overall the ILCRs for residential and industrial exposures at all sites were less than or within the USEPA 

target risk range of 10"" to 10" .̂ ILCRs for residential and industrial exposures were less than or equal to 

1 X 10'® at Site 2 indicating that there is no significant risk from vapor intrusion at this site. 

At Site 3 the ILCR for trichloroethene of 3 x 10"̂  for residential exposures and 5 x 10" for industrial 

exposures based on the draft USEPA toxicity criteria exceeds the CTDEP acceptable level for cumulative 

exposures and the ILCRs of 7 x 10"® for chloroform and 8x10"® for vinyl chloride exceed the CTDEP 

acceptable level of 1 x 10® for individual chemicals. The ILCR for trichloroethene for residential 

exposures based on the Cal EPA toxicity and ILCRs for industrial exposures for trichloroethene, 

chloroform, and vinyl chloride are all less than or equal to 1 x 10®. Vinyl chloride was only detected at 

monitoring well 2DMW29S and trichloroethene and chloroform were not detected in groundwater samples 

from this monitoring well. Chloroform was detected in groundwater samples from monitoring wells 

3MW15I, 3MW15S, 3MW16D, and 3MW16S. The maximum detected concentration of chloroform 

occurred at monitoring well 3MW16S. Trichloroethene and vinyl chloride were not detected at this 

\ ^ monitoring well. Trichloroethene was detected in groundwater samples from monitoring wells 3MW16D 

and 2MW16D. At monitoring well 3MW16D, the only monitoring well where trichloroethene and 

chloroform were both detected, the cumulative ILCR for residential exposures is 2 x 10"̂  based on the 

draft USEPA toxicity criteria, and 2x10® based on the Cal EPA toxicity criteria. 

At Site 7 the ILCR for trichloroethene of 2 x 10"® for residential exposures based on the draft USEPA 

toxicity criteria is less than the CTDEP acceptable level for cumulative exposures but exceeds the CTDEP 

acceptable level of 1 x 10"® for individual chemicals. The ILCR for trichloroethene of 3 x 10"̂  for industrial 

exposures based on draft USEPA toxicity criteria and ILCRs for of 2 x 10"̂  and 3x10"® for residential and 

industrial exposures, respectively, based on the Cal EPA toxicity criteria for trichloroethene are less than 

the CTDEP acceptable level for individual chemicals. Also the maximum detected concentration of 

trichloroethene in groundwater samples at Site 7 of 1 pg/L is less than the residential CTDEP RSR of 27 

pg/L for vapor intrusion. 

At Site 15 the ILCR of 4 x 10® for residential exposures is less than the CTDEP acceptable level for 

cumulative exposures but exceeds the CTDEP acceptable level of 1 x 10® for individual chemicals. The 

ILCR of 5 x 10"̂  for industrial exposures is less than the CTDEP acceptable level for individual chemicals. 



Also the maximum detected concentration of chloroform in groundwater samples at Site 15 of 3 pg/L is 

less than the residential CTDEP RSR of 26 jjg/L for vapor intrusion. 

At Site 20 the ILCR for trichloroethene of 4 x 10"® for residential exposures based on the draft USEPA 

toxicity criteria is less than the CTDEP acceptable level for cumulative exposures but exceeds the CTDEP 

acceptable level of 1 x 10® for individual chemicals. The ILCR for trichloroethene of 6 x 10"̂  for industrial 

exposures based on the draft USEPA toxicity criteria is less than the CTDEP acceptable level of 1 x 10"® 

for individual chemicals. ILCRs for of 7 x 10"® and 1 x 10'® for residential and industrial exposures, 

respectively, based on the Cal EPA toxicity criteria for trichloroethene are less than the CTDEP 

acceptable level for individual chemicals. Also the maximum detected concentration of trichloroethene in 

groundwater samples at Site 20 of 5.02 pg/L is less than the residential CTDEP RSR of 27 pg/L for vapor 

intrusion. 

At Site 23 for residential exposures the ILCR for chloroform of 2 x 10"® and trichloroethene of 4 x 10® 

based on the draft USEPA toxicity criteria are less than the CTDEP acceptable level for cumulative 

exposures but exceeds the CTDEP acceptable level of 1 x 10® for individual chemicals. The ILCR for 

trichloroethene for residential exposures based on the Cal EPA toxicity and ILCRs for industrial 

exposures for trichloroethene and vinyl chloride are all less than 1 x 10®. Also the maximum detected 

concentration of chloroform in groundwater samples at Site 15 of 3 pg/L is less than the residential 

CTDEP RSR of 26 pg/L for vapor intrusion. 

Preliminary Remediation Goals 

The vapor intrusion model was also used to calculate site-specific, risk-based preliminary remediation 

goals (PRGs) for vapor intrusion at all the sites. The PRGs are presented in Table 13 and are based on a 

1x10"® risk level or a hazard index of 1. The model outputs for the PRGs are included in Attachment B. 

As recommended by USEPA Region I (April 2008), the PRGs for trichloroethene are based on the Cal 

EPA toxicity criteria. Also included in Table 13 are USEPA maximum contaminant levels (MCLs) and 

CTDEP RSRs. These criteria would be considered applicable or relevant and appropriate requirements 

(ARARs). 

The CTDEP RSRs for vapor intrusion were also derived using the Johnson and Ettinger model, although 

CTDEP uses different input parameters than those recommended by USEPA. The most notable 

difference is that the CTDEP RSRs for trichloroethene are not risk-based but based on a background air 

concentration of 1 ug/m^. 



Uncertainty Analysis 

The results of the vapor intrusion modeling are subject to the following sources of uncertainty: 

• The model assumes an infinite source. The sources of VOCs at the sites have been removed 

and VOCs are no longer being released to groundwater. In addition, concentrations of VOCs in 

groundwater are decreasing with time. 

• The model assumes that the areal extent of contamination is greater than that of the building floor 

in contact with the soil and that the contamination is homogeneously distributed within the zone of 

contamination. The groundwater concentrations from a single well were used as the exposure 

point concentrations for the model. It is not known if the extent of the groundwater plume is larger 

or smaller than the assumed building foot print. 

• The model assumes that the contaminant exposure point concentration is present in groundwater 

at the soil/groundwater interface. The model does not consider the case when contaminated 

groundwater is present at depth and a relatively clean layer of groundwater is present at the 

aquifer surface. In this case, the clean layer of surficial groundwater may slow or restrict the 

migration of VOC vapors to the unsaturated zone. Modeling was done for several contaminants 

that were only detected in deep monitoring wells. It was conservatively assumed that these 

contaminants were present at the same concentrations at the soil/groundwater interface. 

• The model does not take into account transformation processes. 

• The default building area of 10 meters (32.8 feet) by 10 meters for residential exposures is based 

on a Michigan study and corresponds to the 10'̂  percentile floor space area for residential single 

family dwellings. The slab on grade scenario assumes a single floor dwelling 2.44 meters (8 feet) 

high for residential exposures and 3.0 meters (10 feet) for industrial exposures. The modeling 

results may be different for a building with different dimensions. 

• As discussed above, at present there are no USEPA-approved toxicity criteria for trichloroethene. 

Risks were calculated in this evaluation using draft toxicity criteria published by USEPA (2001) 

and toxicity criteria developed by Cal EPA (2002). At the Association of State and Territorial 

Solid Waste Management Officials (ASTSWMO) meeting in San Diego, California on March 13, 

2008, Mary T. Cooke of the USEPA's Federal Facilities Restoration and Reuse Office (FFRRO) 

announced USEPA provisional guidance for trichloroethene. The provisional guidance is based 

on the Cal EPA toxicity criteria. According to Cooke's presentation, USEPA is recommending 

that regulators manage risk within a range of 1 to 10 pg/m^. The provisional guidance has not yet 



been officially published. USEPA Region I recommended using the Cal EPA toxicity criteria to 

develop the PRGs in this evaluation. Risks from trichloroethene that were estimated in this 

evaluation using the Cal EPA toxicity criteria were within USEPA and CTDEP acceptable levels 

for both residential and industrial exposures. 

SUMMARY AND CONCLUSIONS 

Site 2 

Concentrations of chloroform, tetrachloroethene, and trichloroethene exceeded the USEPA screening 

criterion at Site 2. These chemicals were further evaluated using the Johnson and Ettinger Vapor Intrusion 

Model. Modeling results showed that cancer risks and hazard indices for residential and industrial scenarios 

were within USEPA and CTDEP acceptable levels at Site 2. Further evaluation against PRGs and ARARs 

showed that vapor intrusion is not an issue at Site 2. No further action is required for vapor intrusion issues. 

Sites 

Concentrations of chloroform, trichloroethene, and vinyl chloride exceeded USEPA screening criterion at 

Site 3. Concentrations of vinyl chloride also exceed the residential CTDEP RSR for vapor intrusion at Site 

3. These chemicals were further evaluated using the Johnson and Ettinger Vapor Intrusion Model. 

Modeling results showed that cancer risks and hazard indices for residential and industrial scenarios were 

within USEPA acceptable levels. Cancer risks for chloroform and vinyl chloride for residential exposures 

exceeded the CTDEP acceptable risk levels. Cancer risks for trichloroethene based upon Cal EPA toxicity 

criteria were within CTDEP acceptable levels for residential and industrial scenarios but cancer risks based 

upon draft EPA toxicity criteria exceeded CTDEP acceptable levels. 

The maximum detected concentration of chloroform exceeds the site-specific PRG for residential exposures 

but is less than the site-specific PRG for industrial exposures, USEPA MCL, and the CTDEP RSRs for 

vapor intrusion for chloroform. Because the modeling only showed potential cancer risks exceeding CTDEP 

acceptable levels and the maximum concentration did not exceed the CTDEP RSRs for vapor intrusion, it is 

concluded that there are no vapor intrusion issues associated with chloroform and no further action is 

required. 

The maximum detected concentration of trichloroethene exceeds the USEPA MCL but is less than the site-

specific PRGs and CTDEP RSRs for vapor intrusion. A groundwater monitoring program and land use 

controls are in place to address the exceedance of the USEPA MCL for trichloroethene. No further action is 

required for vapor intrusion issues. 



The maximum detected concentration of vinyl chloride exceeds the USEPA MCL, site-specific PRGs, and 

residential CTDEP RSR for vapor intrusion. A groundwater monitoring program and land use controls are in 

place to address the exceedance of the USEPA MCL for vinyl chloride. Considering the CTDEP RSRs for 

vapor intrusion, the vinyl chloride concentration detected in groundwater at monitoring well 2DMW29S does 

not represent a vapor intrusion issue under the current industrial scenario, but may be an issue under a 

future residential scenario. A building could be constructed in the vicinity of monitoring well 2DMW29S for 

industrial purposes; however, there would be restrictions on construction of a building within 100 feet of the 

well for residential use unless steps were taken to mitigate the vapor intrusion issue. The current Site 3 land 

use control document should be amended to include controls to address vapor intrusion issues at well 

2DMW29S until groundwater concentrations are reduced to levels where vapor intrusion is no longer 

deemed an issue. 

Site? 

Concentrations of trichloroethene exceeded the USEPA screening criterion at Site 7. Trichloroethene was 

further evaluated using the Johnson and Ettinger Vapor Intrusion Model. Modeling results showed that 

cancer risks and hazard indices for residential and industrial scenarios were within USEPA acceptable 

levels. Cancer risks based upon Cal EPA toxicity criteria were within CTDEP acceptable levels for 

residential but cancer risks based upon draft USEPA toxicity criteria exceeded CTDEP acceptable levels. 

Further evaluation against PRGs and ARARs showed that vapor intrusion is not an issue at Site 7. No 

further action is required for vapor intrusion issues. 

Site 15 

Concentrations of chloroform in one sample exceeded the USEPA screening criterion at Site 15. 

Chloroform was further evaluated using the Johnson and Ettinger Vapor Intrusion Model. Modeling results 

showed that cancer risks under a residential scenario were within USEPA acceptable levels but exceeded 

CTDEP acceptable levels. Cancer risks for an industrial scenario were within USEPA and CTDEP 

acceptable levels. Further evaluation against ARARs showed that vapor intrusion is not an issue at Site 15. 

No further action is required for vapor intrusion issues. 

Site 20 

Concentrations of trichloroethene exceeded the USEPA screening criterion at Site 20. Trichloroethene was 

further evaluated using the Johnson and Ettinger Vapor Intrusion Model. Modeling results showed that 

cancer risks based upon Cal EPA toxicity criteria were within USEPA and CTDEP acceptable levels for 

residential and industrial scenarios but cancer risks for a residential scenario based upon draft USEPA 

toxicity criteria exceeded CTDEP acceptable levels. Further evaluation against PRGs and ARARs showed 

that vapor intrusion is not an issue at Site 20. No further action is required for vapor intrusion issues. 



Site 23 

Concentrations of chloroform and trichloroethene exceeded the USEPA screening criterion at Site 23. 

Chloroform and trichloroethene were further evaluated using the Johnson and Ettinger Vapor Intrusion 

Model. Modeling results showed that cancer risks for chloroform under a residential scenario were within 

USEPA acceptable levels but exceeded CTDEP acceptable levels. Cancer risks for trichloroethene based 

upon Cal EPA toxicity criteria were within USEPA and CTDEP acceptable levels for residential and 

industrial scenarios but cancer risks for a residential scenario based upon draft USEPA toxicity criteria 

exceeded CTDEP acceptable levels. Further evaluation against ARARs showed that vapor intrusion is not 

an issue at Site 23. No further action is required for vapor intrusion issues. 
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TABLE 1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCE^tN AT SITE 2 - UPGRADIENT MONITORING WELLS 

VAPOR INTRUSION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timefram*: Future 
Medium: Groundwater 
E x p o s u r e M»dJuim: Groundwater 
Exposure Point: Upgradient Monitoring Wella (Site 2) 

CAS Numtwr Chemical 
Minimum 

Concentration 
(1) 

Minimum 
Qualifier 

Maximum 
Concentration 

(1) 

Maximum 
Qualifier 

Unite 
Location of Maximum 

Concentration 

Detection 
Frequency 

Hange of 

Nondetocto'" 

Concentration 
Used for 

Screening"* 

Background 

Valua*" 

USEPA 
Groundwater 
Volatilization 

Criteria'" 

CTBEP 
Groundwater 
Volatilization 

Crilerl.™ 

COPC 
Flag 

Rationale for 
Contaminant 
Deletion or 
Selection"' 

Volatile Organic Compounds 
75-35-4 
67-54-1 
75-15-0 
67-66-3 
74-87-3 
127-18^ 
79-01-6 

1,1-Dtchloroethene 
Acetone 
Carbon Disullide 

Chioromethane 
Tetrachloroethene 

1 
10 
0.9 
1 

0.6 
0.11 
0.9 

J 
J 
J 

J 
J 
J 

1 
10 
2 
1 

0.6 
0.11 
0.9 

J 
J 

J 
J 
J 

ug/L 
ucVL 
uqlL 
uq/L 
uq/L 
uqTL 
ug'L 

2LGW20S-03 
4GW01S-10 
4GW01S-10 
4GW01S-O2 
4GW01S-09 
4GW01S.05 

4GW01S-08-D 

1/18 
1/15 
1/18 
1/18 
1/18 
1/18 
1/18 

1 
5 

1 -2 
1 -3 

1 
1 
1 

1 
10 
2 
1 

0.6 
0.11 
0.9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

190 N 
220000 N 

560 N 

6.7 C 
0.55 C 

190 
60000 

NA 
26 

390 
340 

27 

No 
No 
No 

ESI No 
No 

BSL 
BSL 
BSL 
ASL 
BSL 
BSL 
ASL 

Notes: 
Data is Irom the Year 3 Annual Groundwater Monitoring Report lor Area A Landfill (Tetra Tech, 2003). 
1 - Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used lor screening purposes. 
4 - No bacltground data is available lor VOCs. 
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway Irom Groundwater and Soils. November 2002. EPA530-F-02-052. 

Values are from Table 2c and correspond to a tartjet cancer risk level of 1 £-6 or HI =1 and an attenuation factor of 0.001. 

6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, Residential, March 2003. 

7 - The chemical is selected as a COPC il the maximum detected concentration exceeds the risk-based COPC screening level and/or an ARAR/TBC(s). 

8 - USEPA Regton I target level. 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value. 

A shaded chemical name indicates that the chemical has been selected as a COPC . 

Associated Samples 

2LGW20S-01 

2LGW20S-C2 

2LGW20S-02-D 

2LGW20S 03 

2LGW20S-04 

2LGW20S-05 

2LGW20S-06 

2LG\«20S-07 

2LGW20S-08 

2LGW20S-10 

Delinilions: 
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered. 
C = Carcinogen. 
COPC = Chemical of Potential Concem. 
J = Estimated Value. 
N = Noncarcinogen. 
NA = Not Applicable. 
MCL = Federal Maximum Contaminant Level 

Rationale Codes: 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC. 

For Elimination as a COPC: 

BSL = Below COPC Screening Level/ARAR/TBC. 

2LGW20S-11 

4GW01S-01 

4GW01S-01-D 

4GW01S-02 

4GW01S-03 

4GW01S-04 

4GW01S-05 

4GW01S-06 

4GW01S-06-D 

4GW01S-07 

4GW01S-07-D 

4GW01S-08 

4GW01S.08-D 

4GW01S.09 

4GW01S-09-D 

4GW01S-10 

4GW01S-10-D 

4GW01S-11 

4GW01S-11-D 



TABLE 2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN AT SITE 2 - DOWNGRADIENT MONITORING WELLS IN AREA A DOWNSTREAM 

VAPOR INTRUSION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Expoaure Medium: Groundwater 
Exposure Point: Downgradient Monitoring Wella In Area A Downstream (Site 2) 

CAS Number Chemical 
Minimum 

Concentration 
11) 

Minimum 
Qualifier 

Maximum 
Concentration 

(«) 
Maximum 
Quatifier 

Unite 
Location of Maximum 

Concentration 

Detection 
Frequency 

(1) 

Range of 

Nondetecte'^) 

Concentration 
Used for 

Screening*'' 

Background 

Value*^' 

Groundwater 
Volatilization 

Criteria*'' 

CTbEP 
Groundwater 
Volatilization 

Criteria*** 

COPC 
Flag 

Rationale for 
Conteminant 
Deletion or 
Selection*'' 

Volatile Organic Compounds 
75-15-0 
156-59-2 
108-88-3 
156.60-5 
79-01-6 

Carbon Disullide 
cis-1,2-Dichloroethene 
Toluene 
trans-1,2-Dichloroethene 

0.2 
014 
0.1 
0.2 

0.58 

2 2 
0.4 
0.1 
0.2 
2 

J 
J 
J 

uq/L 
uq/L 
ucyL 
utyL 
uq/L 

3GW37S-08 
3GW37S-03 
3GW37S-03 
3GW37S-03 
3GW37S-03 

2/17 
5/17 
1/17 
1/17 
9/17 

2.2 
0.4 
0.1 
0.2 
2 

NA 
NA 
NA 
NA 
NA 

560 N 
210 N 

1500N 
180 N 

NA 
830 

7100 
1000 

27 

No 
No 
No 
No 

BSL 
BSL 
BSL 
BSL 
ASL 

Notes: 
Data is from the Year 3 Annual Groundwater Monitoring Report for Area A Landfill (Tetra Tech, 2003). 
1 - Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. 
2 - Values presented are sample-specilic quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - No background data is available for VOCs. 
5 - Draft Guidance tor Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils. November 2002. EPA530-F-02-052. 

Values are (rom Table 2c and con-espond to a target cancer risk level of 1 E-6 or HI =1 and an attenuation factor ot 0.001. 

6 - Connecticut's Proposed Revisions Remediation Standard Regulations. Volatilization Criteria, Residential, March 2003. 

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and'or an ARAR/TBC(s). 

8 - USEPA Region I target level. 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value. 

A shaded chemical name indicates that the chemical has been selected as a COPC . 

Associated Samples 

3GW-12D-01 

3GW-12D-01-D 

3GW-120-02 

3GW-12D-03 

3GW-12D-03-3D 

3GW-12D-04 

Definitions: 
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered. 
C = Carcinogen. 
COPC = Chemical of Potential Concern. 
J = Estimated Value. 
N = Noncarcinogen. 
NA = Not Applicable. 
MCL = Federal Maximum Contaminant Level 

Rationale Codes: 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC. 

For Elimination as a COPC: 

BSL = Below COPC Screening Level/ARAR/TBC. 

3GW-12S-01 

3GW-12S-02 

3GW-12S-02-D 

3GW-12S-03 

3GW-12S-03-D 

3GW37S-01 

3GW37S-02 

3GW37S-03 

3GW37S-04 

3GW37S-05 

3GW37S-06 

3GW37S-07 

3GW37S-08 

3GW37S-09 

3GW37S-10 

3GW37S-11 

3GW120-11 

( < 
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TABLE 3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN AT SITE 2 - DOWNGRADIENT MONITORING WELLS IN AREA A WETLAND 

VAPOR INTRUSION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Downgradient Monitoring Wells In Area A Wetland (Site 2) 

CAS Number Chemical 
Minimum 

Concentration 
Minimum 
Qualifier 

Maximum 
Concentration 

(11 

Maximum 
Qualifier 

Unite 
Location of Maximum 

Concentration 

Detection 
Frequency 

Range of 

Nondetecte*" 

Concentration 
Used for 

Screening*" 

Background 

V . l u .1 " 

U^EPA 
Groundwater 
Volatilization 

Criteri.™ 

CTbEt> 
Groundwater 
Volatilization 

Criteria'" 

COPC 
Flag 

Rationale for 
Contaminant 
Deletion or 
Selection'" 

Volatile Organic Compound* 
7893-3 
67 64-1 
71 ^3 -2 
75-15-0 
74-87-3 
100-41-4 
75-09-2 

108-88-3 

1330-20-7 
79-01-6 

2-Butanone 
Acetone 
Benzene 
Caiton Disullide 
Chloromethane 
Ethylbenzene 
Methylene Chloride 

Toluene 

Total Xylenes 

1 
2 

0.2 
0.2 
0.8 
0.3 
0 5 

0.17 

0.6 
1.2 

26 
120 
0.3 
76 
0 8 
0.3 
1.2 

4 

0.6 
1.4 

J 

J 
J 
J 

J 

uq/L 
uq^L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 

ug/L 

U9/L 
UQ/L 

2WGW39DS-04 
2WGW39DS-04 
2WGW42DS-10 
2WGW43DS-07 
2WGW44DS-09 
2WGW39DS-04 
2WGW39DS-07 

2WGW39DS.03, 
2WGW39DS-09 
2WGW42DS-09 
2WGW46DS-07 

20/61 
26/79 
2/99 

58/99 
1/99 
1/99 
6/99 

17/99 

1/89 
2/99 

1 -25 
5 - 3 1 
1 -5 

1 - 13 
1 -5 
1 -5 
1 - 10 

1 -5 

1 -5 
1 -5 

26 
120 
0.3 
7.6 
0.8 
0.3 
1.2 

4 

0.6 
1.4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

440000 N 
220000 N 

1.36 C 
560 N 
6.7 C 

6.91 N' " 
58 C 

1500 N 

22000 N 

NA 
50000 

130 
NA 

390 
2700 

160 

7100 

8700 
27 

No 
No 
No 
No 
No 
No 
No 

ISI 
No 

No 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

BSL 

BSL 
ASL 

Notes: 
Data is from the Year 3 Annual Groundwater Monitoring Report for Area A Lanctfill (Tetra Tech. 2003). 
1 - Sample and duplicate are counted as tvc separate samples v^en determining the minimum and maximum detected concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 • The maximum delected concentration is used for screening purposes. 
4 • No background data is available for VOCs. 
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils. November 2002. EPA530-F-O2-O52. 

Values are from Table 2c and con'espond to a target cancer nsk level of 1 E-6 or HI =1 and an attenuation factor of 0.001. 

6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, Residential. March 2003. 

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the nsk-based COPC screening level and'or an ARAR/TBC{s). 

8 - USEPA Region I target level. 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value. 

A shaded chemical name indicates that the chemical has been selected as a COPC . 

Definitions: 
AFIAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered. 
C = Carcinogen. 
COPC = Chemical of Potential Concern. 
J = Estimated Value. 
N = Noncarcirwgen. 
NA = Not Applicable. 
MCL = Federal Maximum Contaminant Level 

Rationale Codes: 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC. 

For Elimination as a COPC: 



TABLE 4 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN AT SITE 3 

VAPOR INTRUSION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe; Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Site 3 

CAS Number Chemical 
Minimum 

Concentration 
tu 

Minimum 
Qualifier 

Maximum 
Concentration 

(1) 

Maximum 
Qualifier 

Unite 
Location of Maximum 

Concentration 

Detection 
Frequency 

(1) 

Range of 

Nondetecte*'' 

Concentration 
Used for 

Screening'*' 

Background 

Value'*> 

USEPA 
Groundwater 
Volatilization 

Criteria*" 

CTDEP 
Groundwatar 
Volatilization 

Criteria"" 

COPC 
Flag 

Rationale lor 
Contaminant 
Deletion or 
Selection'" 

Volatile Organic Compounds 
79-34-5 
75-27^ 
124-18-1 
67-66-3 

156-59-2 

127-18-4 
108-88-3 

1330-20-7 

156-60-5 

79-01-6 

75-01-1 

1,1,2,2-Tetrachloroethane 
Bromodichloromethane 
Chlorodibromomethane 

cis-1,2-Dichlon3ethene 

Tetrachloroethene 
Toluene 

Total Xylenes 

trans-1,2-Dichlor06thene 

I^^H 

0.33 
0.5 

0.76 
0.6 

2 

0.33 
0.33 

0.6 

0.33 

2 

1.7 

J 
J 

J 

J 
J 

J 

J 

0.33 
1.8 

0.76 
15 

6 

0.33 
51 

0.6 

0.5 

7 

10 

J 

J 

J 

J 

uq/L 
ucj/L 
uq/L 
ug/L 

ug/L 

uc^L 
uq/L 

uglL 

U9/L 

uq/L 

ug/L 

S3GW2DMW16D01 
S3GW3MW16D01 
S3GVI/3MVi(16D01 
S3GW3MV»16S01 

S3GW2DMW29S02, 
S3GW2DMW29S02-D 

S3GVi/3MW16S01 
S3GW2DMW28D02 
S3GW2DMW28D02, 
S3GW20MW2aD03 
S3GW2DMW16S04 
S3GW2DMW16D02. 
S3GW2DMW16D03, 
S3GW2DMW16S04 

S3GW2DMW29S02-D 

1/36 
4/36 
1/36 

11/36 

11/36 

1/36 
4/36 

2/36 

2/36 

8/36 

3/36 

0.5-1 
0.5-1 
0 5 - 1 

0 5 - 7 3 

0.5-1 

0.5-1 
0.5-1 

0.5-1 

0.5- 1 

0.5- 1 

0.5-1 

0.33 
1.8 

0.76 
15 

6 

0.33 
51 

0.6 

0.5 

7 

10 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

3C 
2.1 C 

210N 

0.55 C'" 
1500 N 

22000 N 

180 N 

m 

1.8 
NA 
NA 
26 

830 

340 
7100 

8700 

1000 

27 

No 
No 
No 

No 

No 
No 

No 

No 

BSL 
BSL 
BSL 
ASL 

BSL 

BSL 
BSL 

BSL 

BSL 

ASL 

ASL 

Notes: 
Data IS Irom the Year 1 Annual Groundwater Monitoring Report lor Sites 3 and 7 (Tetra Tech, 2007). 
1 - Sample and duplicate are counted as tv« separate samples when determining the minimum and maximum detected concentrations. 
2 - Values presented are sample-specitic quantitation limits. 
3 - The maximum detected concentration is used lor screening purposes 
4 - No background data is availabie lor VOCs. 
5 - Draft Guidance lor Evaluating the Vapor Intmsion 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 risi^ level of 1 E-€ or HI =1 and an attenuation factor of 0.001. 

6 - Connecticut's Proposed Revisions Remediation Standard Regulations. Volatilization Criteria, Residential, March 2003, 

7 - The chemical is selected as a COPC il the maximum detected concentration exceeds the nsk-based COPC screening level and/or an ARAR/TBC(s). 

8 - USEPA Region I target level. 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value. 

A shaded chemical name indicates that the chemical has been selected as a COPC . 

Associated Samples 

S3GW2DMWt6D01 

S3GW2DMW16D02 

S3GW2DMW16D03 

S3GW2DMW16D04 

S3GW2DMW16S01 

S3GW2DMW16S02 

S3GW2DMW16S03 

S3GW2DMW16S04 

S3GW2DMW25S01 

S3GW2DMW25S02 

S3SW2DMW25S03 

S3SW2DMW25S04 

S3GW2MW28D01 

S3GW2DMW2aD02 

S3GW2DMW28D03 

S3GW2DMW28D04 

S3GW2DMW29S01 

S3GW2DMW29S02 

S3GW2DMW29S03 

S3GW2DMW29S04 

S3GVi/3MW15l01 

S3GW3MW15I02 

S3GW3MW15I03 

S3GW3MW15104 

S3GW3MW15S01 

S3GW3MW15S02 

S3GW3MW15S03 

S3GW3MW15S04 

S3GVI/3MW16D01 • 

S3GW3MW16D02 

S3QW3MW16D03 

S3GW3MW16D04 

S3GW3MW16S01 

S3GW3MW16S02 

S3GW3MW16S03 

S3GW3MW16S04 

Delinilions: 
ARAR/TBC = Applicable or Relevant and Appropriate Requiremenl/To Be Considered. 
C = Carcinogen. 
COPC = Chemical ol Potential Concern. 
J = Estimated Value. 
N = Noncarcinogen. 
NA = Not Applicable. 
MCL = Federal Maximum Contaminant Level 

Rationale Codes: 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC. 

For Elimination as a COPC: 

BSL = Below COPC Screening Level/ARAR/TBC. 

( i 
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TABLE 5 

OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN AT SITE 7 

VAPOR INTRUSION 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Site 7 

CAS Number Chemical 

Minimum 
Concentration 

(1) 

Minimum 
Qualifier 

Maximum 
Concentration 

11) 

Maximum 
Qualifier 

Unite 
Location of Maximum 

Concentration 

Detection 
Frequency 

(1) 

Range of 

Nondetecte'" 

Concentration 
Used for 

Screening'" 

Background 

Value'*' 

U S E P A 

Groundwater 
Volatilization 

Criteria'*' 

tTOEP 
Groundwater 
Volatilization 

Criteria"' 

COPC 
Flag 

Rationale lor 
Contaminant 
Deletion or 
Selection'" 

Volatile Organic Compounds 
76-13-1 
75-34-3 

108-90-7 

156-59-2 

156-60-5 

79-01-6 

1,1,2-Trichlorotrifluoroethane 
1,1-Dichloroethane 

Chlorobenzene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

U^^^g 

0,58 
0,32 

1 

0.32 

1 

0.7 

J 

J 

J 

J 

J 

0 58 
0.77 

2 

0.6 

1 

1 

J 

J 

uq/L 
uq/L 

ug/L 

ug/L 

uq/L 

uq/L 

S7GW7MW12I01 
S7GW7MW12101 

S7GW7MW12S03. 
S7GW7MW12S04 
S7GW7MW12S03, 
S7GW7MW12101 
S7GW7MW12I03 
S7GW7MW5D02, 
S7GW7MW5D03. 
S7GW7MW12I03 

1/7 
5/28 

4/28 

3/28 

1/28 

8/28 

0.5 
0 .5-1 

0.5-1 

0.5-1 

0.5-1 

0 .5-1 

0.58 
0.77 

2 

0.6 

1 

1 

NA 
NA 

NA 

NA 

NA 

NA 

1500 N 
2200 N 

390 N 

210 N 

180 N 

g g 

NA 
3000 

1800 

830 

1000 

27 

No 
No 

No 

No 

No 

B 

BSL 
BSL 

BSL 

BSL 

BSL 

ASL 

Notes: 
Data is from the Year 1 Annual Groundwater Monitoring Report for Sites 3 and 7 CTetra Tech, 2007). 
1 - Sample and duplicate are counted as two separate samples when detemiining the minimum and maximum detected concentrations. 
2 - Values presented are sampla-specilic quantitation limits. 
3 - The maximum detected concentration is used lor screening purposes. 
4 - No background data is available lor VOCs. 
5 - 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 ol 1 E-6 or HI =1 and an attenuation lector ol 0.001. 

6 - Connecticut's Pn>posed Revisions Remediation Standanj Ragulatuns, Volatilization Criteria, Residential, March 2003. 

7 - The chemk:al is selected as a COPC il the maximum detected concentration exceeds the risk-based COPC screening level and/or an ARAR/TBC(s). 

8 - USEPA Region 1 target level. 

A shaded value indicates that the concentration used lor screening exceeds the criterion or background value. 

A shaded chemk:al name indicates that the chemical has been selected as a COPC . 

Associated Samples 

S7GW7MW1D01 

S7GW7MW1D02 

S7GW7MW1D03 

S7GW7MW1D04 

S7GW7MW3I01 

S7GVI/7MW3I02 

S7GW7MW3103 

S7GW7MW3104 

S7SW7MW3S01 

S7(;W7WW3S02 

S7SW7MW3S03 

S7GW7MW3S04 

S7GW7MW5D01 

S7GW7MV75D02 

Delinitions: 
ARAR/TBC = Applicable or Relevant and Appropnate Requirement/To Be Considered. 
C = Carcinogen. 
COPC = Chemical ol Potential Concern. 
J = Estimated Value. 
N = Noncarcinogen. 
NA = Not Applicable. 
MCL = Federal Maximum Contaminant Level 

Rationale Codes: 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC. 

For Elimination as a COPC: 

BSL = Below COPC Screening Level/ARAR/TBC 

S7GW7MW5D03 

S7GW7MW5D04 

S7GW7MW9S01 

S7GW7MW9S02 

S7GW7MW9S03 

S7GW7MW9S04 

S7GW7MW12I01 

S7GW7MW12I02 

S7GW7MW12I03 

S7GW7MW12104 

S7GW7MW12S01 

S7GW7MW12S02 

S7GW7MW12S03 

S7GW7MW12S04 



TABLE 6 

OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN AT SITE 15 

VAPOR INTRUSION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Site 15 

CAS Numtwr Chemical 

Minimum 
Concentration 

111 

Minimum 
Oualifier 

Maximum 
Concentration 

(11 

Maximum 
Oualifier 

Units 
Location of Maximum 

Concentration 
Detection 

Frequency 
Range of 

Nondetects'^' 

Concentration 
Used lor 

Screening" ' 

Background 

Value"' 

USEPA 
Groundwater 
Volatilization 

CriterlalS) 

CTDEP 
Groundwater 
Volatilization 

Criteria(6) 

COPC 
Flag 

Rationale for 

Deletion or 

Select ion'" 
Volatile Organic Compounds 

I 67-66-3 |UG/L| sisGwisTwaoT 1/6 1 N/A 

Moles: 
Data is from the Basewide Groundwater Operable Unit Remedial Investigation Report Update/Feasibility Study Report (Tetra Tech, 2004). 
1 - Sample and duplicate are counted as two separate samples wtien determining the minimum and maximum detected concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - No background data is available for VOCs. 

5 - Draft Guidance lor Evaluating the Vapor Intrusion to Indoor Ajr Pathway from Groundwater and Soils. November 2002. EPA530-F-02-052. 

Values are from Table 2c and correspond to a target cancer ris(< level of 1 E-6 or HI =1 and an attenuation factor of 0.001. 

6 - Connecticut's Proposed Revisions Remediation Standard Regulations. Volatilization Criteria. March 2003. 

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and/or an ARAR/TBC{s). 

8 - USEPA Region I target level. 

A shaded value indicates that the concentration used lor screening exceeds the criterion or background value. 

A shaded chemical name indicates that the chemical has been selected as a COPC . 

Associated Samples: 

S15GW15MW1S02 
S15GW15MV\^2S02 
S15GW15MV^2S02-D 
S15GW/15MW3S02 
S15GW15TW101 
S15GW15TW201 
S15GW15TW301 

Definitions: 
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered. 
C = Carcinogen. 
COPC = Chemical ol Potential Concern. 
J = Estimated Value. 
N = Noncarcinogen. 
NA = Not Applicable. 

MCL = Federal Maximum Contaminant Level 

Rationale Codes: 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARARn"BC. 

For Elimination as a COPC: 

BSL = Below COPC Screening Level/ARAR/TBC. 

i i 
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TABLE 7 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN AT SITE 20 

VAPOR INTRUSION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe; Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Area A Weapons Center (Site 20) 

CAS Number Chemical 

Minimum 
Concentration 

HI 

Minimum 
Qualifier 

Maximum 
Concentration 

(11 

Maximum 
Qualifier 

Units 
Location of Maximum 

Concentration 

Detection 
Frequency 

tl) 

Range of 

Nondetects" ' 

Concentration 

Used for 

Screening'" 

Background 

Value'" 

UStPA 
Groundtwater 
Volatilization 

Criteria'" 

CTB^P 
Groundvvater 
Volatilization 

Criteria'" 

COPC 
Flag 

Rationale tor 
Contaminant 
Deletion or 
Select ion"! 

Volatile Organic Compounds 
108-10-1 
79-01-6 m ^ S m ^ ^ ^ 1.29 

3.8 
J 
J 

1.29 
5.02 

J 
J 

1 ug/L 
i ug/L 

S202V*CMW2S01 
S202WCMW2S01 

1/4 
2/4 

5 
1 

1.29 
5.02 

N/A 
N/A 

1 14000 N 1 

• ^ B t e i i i B 
13000 

27 
No NTX 

ASL 

Notes: 
Data is from the Basewide Groundwater Operable Unit Remedial Investigation Report (Tetra Tech, 2001). 
1 - Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. 
2 - Values presented are sample-specific quantitation limits. 

3 - The maximum detected concentration is used for screening purposes. 

4 - No background data is available for VOCs. 

5 - 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 lE-6 or HI =1 and an ahenuaJion factor of 0.001. 

6 - Connecticut's Proposed Revisions Remediation Standard Regulations, volatilization Criteria. March 2003. 

7 - The chemical is selected as a COPC il the maximum detected concentration exceeds the nsk-based COPC screening level and/or an ARAR/TBC(s). 

8 - USEPA Region I target level. 

A shaded value indicates that the concentration used for screening exceeds the critenon or background value. 

A shaded chemical name indicates that the chemical has been selected as a COPC . 

Associated Samples: 

S202WCMW1S01 

S202WCMW2S01 

S202WCfVIW3S01 

S202WMW4D01 

Definitions: 
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered. 
C = Carcinogen. 
COPC = Chemical of Potential Concern. 

J = Estimated Value. 

N = Noncarcinogen. 

NA = Not Applicable. 

Rationale Codes: 

For Selection as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC. 

For Elimination as a COPC; 

BSL = Below COPC Screening Level/ARAR/TBC. 

NTX = No Toxicity Information. 



TABLE 8 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN AT SITE 23 - UNDERDRAIN METERING PIT 

VAPOR INTRUSION 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Expoaure Point: Underdrain Metering Pit (Site 23) 

CAS Number Chemical 
Minimum 

Concentration 
(11 

Minimum 
Qualifier 

Maximum 
Concentration 

(11 

Maximum 
Qualifier 

Unite 
Location of Maximum 

Concentration 

Detection 
Frequency 

11) 

Range of 

Nondetecta'" 

Concentration 
Ueed tor 

Screen lng<'> 

Background 

Value<^> 

USEPA 
Groundnvater 
Volatilization 

Criteria'" 

tTBEP 
Groundwater 
Volatilization 

Criteria'" 

COPC 
Flag 

Rationale for 
Contaminant 
Deletion or 
Selection"! 

Volatile Organic Compounds 
Benzene ug/L S23GWMPM04 
Bromodichloromethane ua^L S23GWMPft«1 
Cyclohexane 

CIS-1.2-Dichloroethene 

ugfl S23GWMPM02 
ug^L S23GWMPM01 

ug/L 
S23GWMPM01, 
S23GWMPM02 

Isopropylbenzene ug/L 
S23GWMPM01, 
S23GWMPMQ2 

Methyl Tert-Butyl Ether ug/L S23GWMPM01 
Tetrachloroethene 

3EB& 
ug/L S23GWMPM02 

0.3 0.5 ug/L S23GWMPM02 0.5 NA 

Notes: 
Data IS from the Year 1 Annual Monitoring Report for Site 23 Underdrain Metering Pit (Tetra Tech, 2008). 
1 - Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - No background data is available for VOCs. 
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils. November 2002. EPA530-F-02-O52. 

Values are from Table 2c and correspond to a target cancer risk level of 1 E-6 or HI =1 and an attenuation factor of 0.001. 

6 - Connecticut's Proposed Revisions Remediation Standard Regulations, Volatilization Criteria, Residential, March 2003. 

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and/or an ARAR/TBC{s). 

8 - USEPA Region I target level. 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value. 

A shaded chemical name indicates that the chemical has been selected as a COPC . 

Associated Samples 

S23GWMPM01 

S23GWMPM01-D 

S23GWMPM02 

S23GWMPM-03 

S23GWMPM02-D 

S23GWMPM04 

Delinitions: 
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered. 
C = Carcinogen. 
COPC = Chemical ol Potential Concern 
J = Estimated Value. 
N = Noncarcinogen. 
NA = Not Applicable. 
MCL = Federal Maximum Contaminant Level 

Rationale Codes: 

For Selectwn as a COPC: 

ASL = Above COPC Screening Level/ARAR/TBC. 

For Elimination as a COPC: 

BSL = Below COPC Screening Level/ARAR/TBC. 

NTX = No toxicity criteria available. 

< i i 
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TABLE 9 
INPUT PARAMETERS FOR THE VAPOR INTRUSION MODEL 

NSB-NLON, GROTON, CONNECTICUT 

Site and Well 
Depth to 

Groundwater 
(feet bgs) 

Depth to 
Groundwater 
Used in Model 

Soil Type 
Soil Type Used 

in Model 

Dry Bulk 
Density 

(gm/cm') 

Total 
Porosity 

Screened Interval 
(teet bgs) 

Reference 

2 
Uoaradient 

1 4MW01S 6.3to9.9 1 6.3 feet (190 cm)| Bedrock w/ gravel and silty sand above 1 Sandy Loam (SL) | 1.8 0.33 1 8 to 18 1 Year 3 Gr/IR for Area A Landfill, Rounds 9 through 11,12/2002 to 9/2002 | 

Downstream 
1 3MW37S 3.61 to 3.79 1 3.6 feet (110 cm) 1 Silty Sand w/ trace rock fragments 1 Sandy Loam (SL) | 1.8 0.33 1 4.5 to 5.5 1 Year 3 GMR for Area A Landfill, Rounds 9 through 11, 12/2002 to 9/2002 | 

Wetlands 
2WMW39DS 
2Wt^W46DS 

2.4 to 3.4 
1.55 to 2.28 

2.1 feet (65 cm) 
Org. Clayey Silt 
Org. Clayey Silt 

Clay Loam (CL) 
Default 
Default 

Default 
Default 

4 to 14 
4 to 14 

Year 3 GMR for Area A Landfill, Rounds 9 through 11, 12/200210 9/2002 
Year 3 GMR for Area A Landfill, Rounds 9 through 11,12/2002 to 9/2002 

3MW15I 
3MW15S 
3MW16D 
3MW16S 

2DMW16D 
2DMW29S 

30.9 
29.4 
22.1 
14.4 
3.7 
8.6 

3.6 feet (110 cm) 

Sand and Gravel 
Sand and Gravel 

Bedrock w/ sand and cobbles above 
Bedrock vil sand and cobbles above 

Bedrock w/ sand, silt, and cobbles above 
Sand 

Sand(S) 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

55 to 65 
28 to 38 
59 to 69 
17 to 27 
18 to 60 
6 to 16 

Rnd 4, Year 1 GMR for Sites 3 and 7 
Rnd 4, Year 1 GMR tor Sites 3 and 7 
Rnd 4, Year 1 GMR for Sites 3 and 7 
Rnd 4, Year 1 GMR for Sites 3 and 7 
Rnd 4, Year 1 GMR for Sites 3 and 7 
Rnd 4, Year 1 GMR for Sites 3 and 7 

7MW05D 12.4 
7MW12I 5 

5 feet (150 cm) 
Bedrock w/ silty sand w/ trace gravel above 

Sandy silt 
Loamy Sand (LS) 

1.6 0.37 
1.6 0.37 

32 to 42 
20 to 30 

Rnd 4, Year 1 GMR for Sites 3 and 7 
Rnd 4, Year 1 GMR for Sites 3 and 7 

I 15TW03 I 6.5 16.5 feet (200 cm) I Sandy silt I Loamy Sand (LS) I 1.5 | 0.45 BGOURI Update/FS 

2WCMW2S 
2WCMW4D 

4.6 
6.1 

4.6 feet (140 cm) 
Silty sand w/ granite fragments 

Bedrock 
Sandy Loam (SL) 

1.6 
1.6 

0.37 
0.37 

4 to 14 
1310119 

BGOURI Update/FS 
BGOURI Update/FS 

7 to 9 I 7 feet (210 cm) | 23MP01 Silty sand I Sandy Loam (SL) I 1.5 | 0.45 | HNUS23 (7to 17)| BGOURI 

Other Information 

Site 

3 
7 

23 

Bulk Density 
(IWcf) 
112.22 
98.77 
90.8 

Bulk Density 

(g/cm=) 
1.8 
1.6 
1.5 

Porosity 

0.3306 
0.374 
0.445 

Reference 

BGOURI 
BGOURI 
BGOURI 



TABLE 10 
NON-CANCER TOXICITY DATA ~ INHALATION 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Chronic/ 

Subchronic 

Inhalation RfC 

Value Units 

Extrapolated RfD'^' 

Value Units 

Primary 

Target 

Organ(s) 

Combined 

Uncertainty/Modifying 

Factors 

RfC : Target Organ(s) 

Source(s) Date(s) 

(MM/DD/YYYY) 

Volatile Organic Compounds j 

Ctiloroform 

Tetrachloroethene 

Trichloroethene - Draft EPA 

Trichloroethene - Cal EPA 

Vinyl Chloride 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

4.9E-02 

2.8E-01 

3.5E-02 

6.0E-01 

1.OE-01 

mg/m^ 

mg/m^ 

mg/m^ 

mg/m3 
mg/m^ 

1.4E-02 

8.0E-02 

1 .OE-02 

1,7E-01 

2.9E-02 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Liver 

Liver 

Liver, CNS 

Liver, CNS 

Liver 

NA 

NA 

NA 

NA 

30/1 

USEPA III 

USEPA III 

USEPA(1) 

CAEPA 

IRIS 

10/11/2007 

10/11/2007 

8/2001 

12/2002 

5/02/2008 

Notes: 
1 - Extrapolated RfD = RfC *20m^/day / 70 kg 

Definitions: 

CNS = Central Nervous System 

EPA Ml = U.S. EPA Region 3 RBC Table, October 11, 2007. 

IRIS = Integrated Risk Information System 

NA = Not available. 

USEPA(1) = Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization, August 2001. 

Cal EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors, December 2002. 

( i < 
^/2/2008 
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TABLE 11 
CANCER TOXICITY DATA ~ tNHALATfON 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Unit Risk 

Value Units 

Inhalation Cancer 

Slope Factor''^ 

Value Units 

Weight of Evidence/ 

Cancer Guideline 

Description 

Unit Risk : Inhalation CSF 

Source(s) Date(s) 

(MM/DD/YYYY) 

Volatile Organic Compounds | 

Chloroform 

Tetrachloroethene 

Trichloroethene - Draft EPA 

Trichloroethene - Cal EPA 

Vinyl Chloride (adult) 

2.3E-05 

5.9E-06 

1. IE-04 

2.0E-06 

4.4E-06 

{uglmY 

(ug/m')-' 

{ug/mY 
(ug/m3)-1 
(ug/m-')' 

8.1E-02 

2.1E-02 

4.0E-01 

7.0E-03 

1.5E-02 

(mg/kg/day)-' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)-1 
(mg/kg/day)' 

B2 

NA 

C 

C 

A 

IRIS 

USEPA(1) 

USEPA(2) 

CAEPA 

IRIS 

5/02/2008 

6/12/2003 

8/2001 

12/2002 

5/02/2008 

Notes: 

1 - Inhalation CSF = Unit Risk * 70 kg / 20m'/day. 

Definitions: 

IRIS = Integrated Risk Information System. 

NA = Not Available. 

USEPA(I) = OSWER Directive No.9285.7-75. 

USEPA(2) = Draft Trichloroethylene Health Risk Assessment: Synthesis and Characterization, August 2001. 

EPA Group: 

A - Human carcinogen. 

B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 

C - Possible human carcinogen. 

7/2/2008 



TABLE 12 
SUMMARY OF VAPOR INTRUSION MODELING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

Chemical 

Chloroform 
Tetrachloroethene 
Trichloroethene - EPA Toxicity Criteria 
Trichloroethene - Cal EPA Toxicity Criteria 
Vinyl Chloride 

Chloroform 
Tetrachloroethene 
Trichloroethene - EPA Toxicity Criteria 
Trichloroethene - Cal EPA Toxicity Criteria 
Vinyl Chloride 

Site 2 - Area A - Upgradient 
EPC 

(ug/L) 
Cancer 

Risk 
Residential 

1 
NA 
0.9 
0.9 
NA 

5E-08 
NA 

2E-07 
3E-09 

NA 

Hazard 
Index 

IE-04 
NA 

IE-04 
7E-06 

NA 
Industrial 

1 
NA 
0.9 
0.9 
NA 

7E-09 
NA 

2E-08 
5E-10 

NA 

2E-05 
NA 

IE-05 
1E-06 

NA 

Site 2 - Area A - Downstream 
EPC 

(ug/L) 
Cancer 

Risk 
Residential 

NA 
NA 
2 
2 

NA 

NA 
NA 

4E-07 
8E-09 

NA 

Hazard 
Index 

NA 
NA 

3E-04 
2E-05 

NA 
Industrial 

NA 
NA 
2 
2 

NA 

NA 
NA 

6E-08 
1E-09 

NA 

NA 
NA 

5E-05 
3E-06 

NA 

Site 2 - Area A - Wetlands I 
EPC 

(ug/L) 
Cancer 

Risk 
Residential 

NA 
1.4 
1.4 
1.4 
NA 

NA 
8E-08 
1E-06 
2E-08 

NA 

Hazard 
Index 

NA 
IE-04 
6E-04 
4E-05 

NA 
Industrial | 

NA 
1.4 
1.4 
1.4 
NA 

NA 
1E-08 
2E-07 
3E-09 

NA 

NA 
2E-05 
IE-04 
6E-06 

NA 

Notes: 
NA - Not a COPC at this site. 
EPC = Exposure point concentration, maximum detected concentration of a chemical at a site. 
Shading indicates an exceedance of USEPA and/or CTDEP acceptable risk levels. 

( < ( 
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TABLE 12 
SUMMARY OF VAPOR INTRUSION MODELING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Chemical 

Chloroform 
Tetrachloroethene 
Trichloroethene - EPA Toxicity Criteria 
Trichloroethene - Cal EPA Toxicity Criteria 
Vinyl Chloride 

Chloroform 
Tetrachloroethene 
Trichloroethene - EPA Toxicity Criteria 
Trichloroethene - Cal EPA Toxicity Criteria 
Vinyl Chloride 

Sites 
EPC 

(ug/L) 

15 
NA 
7 
7 
10 

Cancer 
Risk 

Residentia 

NA 

6E-07 

Hazard 
Index 

1E-02 
NA 

2E-02 
1E-03 
4E-02 

Industrial 
15 
NA 
7 
7 
10 

1E-06 
NA 

8E-08 
1E-06 

3E-03 
NA 

3E-03 
2E-04 
7E-03 

Site 7 
EPC 

(ug/L) 
Cancer 

Risk 
Residential 

NA 
NA 
1 
1 

NA 

NA 
NA 

4E-08 
NA 

Hazard 
Index 

NA 
NA 

1E-03 
8E-05 

NA 
Industrial 

NA 
NA 
1 
1 

NA 

NA 
NA 

3E-07 
6E-09 

NA 

NA 
NA 

2E-04 
IE-05 

NA 

Site 15 1 
EPC 

(ug/L) 

3 
NA 
NA 
NA 
NA 

Cancer 
Risk 

Residentia 

NA 
NA 
NA 
NA 

Hazard 
Index 

7E-03 
NA 
NA 
NA 
NA 

Industrial | 
3 

NA 
NA 
NA 
NA 

5E-07 
NA 
NA 
NA 
NA 

1E-03 
NA 
NA 
NA 
NA 

Notes: 
NA - Not a COPC at this site. 
EPC = Exposure point concentration, maximum detected concentration of a chemical at a site. 
Shading indicates an exceedance of USEPA and/or CTDEP acceptable risk levels. 



TABLE 12 
SUMMARY OF VAPOR INTRUSION MODELING RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Chemical 

Chloroform 
Tetrachloroethene 
Trichloroethene - EPA Toxicity Criteria 
Trichloroethene - Cal EPA Toxicity Criteria 
Vinyl Chloride 

Chloroform 
Tetrachloroethene 
Trichloroethene - EPA Toxicity Criteria 
Trichloroethene - Cal EPA Toxicity Criteria 
Vinyl Chloride 

Site 20 
EPC 

(ug/L) 
Cancer 

Risk 
Residential 

NA 
NA 

5.02 
5.02 
NA 

NA 
NA 

7E-08 
NA 

Hazard 
Index 

NA 
NA 

2E-03 
IE-04 

NA 
Industrial 

NA 
NA 

5.02 
5.02 
NA 

NA 
NA 

6E-07 
1E-08 

NA 

NA 
NA 

4E-04 
3E-05 

NA 

Site 23 1 
EPC 

(ug/L) 

3 
NA 
0.5 
0.5 
NA 

Cancer 
Risk 

Residentia 

7E-08 
NA 

Hazard 
Index 

5E-03 
NA 

2E-03 
IE-04 

NA 
Industrial { 

3 
NA 
0.5 
0.5 
NA 

3E-07 
NA 

5E-07 
1E-08 

NA 

8E-04 
NA 

4E-04 
2E-05 

NA 

Notes: 
NA - Not a COPC at this site. 
EPC = Exposure point concentration, maximum detected concentration of a chemical at a site. 
Shading indicates an exceedance of USEPA and/or CTDEP acceptable risk levels. 
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TABLE 13 
PRELIMINARY REMEDIATION GOALS AND OTHER ARARs FOR VAPOR INTRUSION 

NSB-NLON, GROTON, CONNECTICUT 

Sites 

Site? 

Chemical EPC<^' 

(ug/L) 

PRG<^> 
Resident ial | Industr ia l 

USEPA 
MCL'=" 

CTDEP RSR'"' 
Residential | Industrial 

Site 2 - Area A - Upgradient 
Chloroform 
Trichloroethene'^' 

1 
0.9 

21 
258 

144 
1769 

80'^' 
5 

26 
27 

62 
67 

Site 2 - Area A - Downgradient 
Trichloroethene 2 257 1 1760 5 27 1 67 
Site 2 - Area A - Wetlands 
Tetrachloroethene 
Trichloroethene'*' 

1.4 
1.4 

18 
74 

122 
508 

5 
5 

340 
27 

810 
67 

Chloroform 
Trichloroethene'*' 
Vinyl Chloride 

15 l i H I W i i l 
7 1 12 

10 I i i i i i i i i 
Trichloroethene'*' 1 24 1 163 5 27 67 
Site 15 
Chloroform 3 II^HSIHH 5.9 80'^' 26 62 
Site 20 
Trichloroethene'*' 5.02 68 1 467 5 27 67 
Site 23 
Chloroform 
Trichloroethene'*' 

3 
0.5 

WKKSBKk 9.1 
7^5 1 52 

80'=' 
5 

26 
27 

62 
67 

Acronyms: 
ARARs = Applicable or Relevant and Appropriate Regulations 
EPC = Exposure Point Concentration. 
MCL = Maximum contaminant level. 
PRG = Preliminary Remediation Goal 
RSR = Remediation Standard Regulations. 

Notes: 
All concentrations are in ug/L. 

EPC is the maximum detected concentration at a site. 
PRGs are based on a cancer risk of 1 x 10* or an hazard index of 1. 
USEPA Drinking Water Standards and Health Advisories, August 2006. -
Proposed Revisions - Connecticut's Remediation Standard Regulations, Volatilization Criteria, March 2003. 
Value is for total trihalomethanes. 

6 - PRG for trichloroethene is calculated using the Cal EPA toxicity criteria. 
Shading indicates an exceedance of a PRG or ARAR, 
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ŷ  
^ 

y^ 
y 
y 
y 
y 
y 
y 
y ^ 

y 
y 

Sampla 
Racovwy 

/ 
Samf]l< 

>A' 
'̂A' 

Uthokisy 
Ch« l9 . 

(D.if«VR.) 
or 

Intcnral 

t 

5 .̂<r 

MATE 

Soil Density/ 
Conxli««ncy 

Of 

Rock 
Hwdness 

VO*-st 

Color 

OK 

RIAL DESCRIPTION 

Material Classification 

Huvwwi 

S ; i ^ F SAtOO 

J 

s:J- \'scv<fl^(((^-

\ J U L / - ^ ^ Sec. 

<U>vdhrv-»'k_ 

u 
s 
c 
s 
* 

f^ 

s? 

(G 

; l ^ ) 
JL 

Page 

:R: - ^ ^A.\^J -? "7 

-Of \ _ 

5 - - f ^ . ^C)r 

T. Evans" 
/4 . O^rlrrlcv^ 

Remarks 

( 7 ^ 0 \ ^ 

/ I ' T ^ 
^ ( U . ^ . J I C ^ ' ^ ' ' 
? f c « » ^ (J»(2_ ^ 

5 /̂ao @> iT-t "̂  
0^;;vc M" K ^ 

CM'VM^ -h r (̂2 

H-5-' J~-r 

3 . s - s - r 
^ . r ^ 7 . b ~ 

<:ag(k)R««jhfl(ppm) 1 

• 
t 
(0 

o 

o 

^ 
y 

u 
A r 

a. 

1 

0 

0 

C0C 

JL 

' When rocK caring, enter rocK brokeness. 

" Include monitor reading in 6 fool intervals 9 borehole. Increase reading frequency if elevated rĵ ponse read. D r i l l i ng A r e a 
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^ v , v * . v ^ J^.»/fe 

t « * - A ^ ^<txwV\^X 

lv^<"> 

h o ^ V - <MAA i).t«./1;:: 

t < W / v A x ^ (3 iVTwv lK t 

qtvet^S 

Coo-'V H ' 4W. 

*}n[». \vd^ gv^^v^SV t 

o r̂x^̂ S 

u 
s 
c 
s 
* 

Col in Doolan 

PID/nO Reading (ppm)| 

Remarks 

f f w / r n ^ U r c S 

>* / 

-PfW ho - t ^ rO^ 
J J 

^ r O r A . b o r e Ve lc . 

" i V ^ " ^ V-> ' ; rv . 

^ U K ^ C V A . ^ W 

"t^VD VM,Tv̂ v-

_yU»<.Uvr»J 

i ^ k W i / j U 

^ a - c V ^ r - < V 

A u -/)r>rW«'<N 

/ ^ 

:.a.'. i 
:4i 't

* When rock coring, enter rock brokeness., 

** Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: • 
Drilling Area^ 

Background (ppm):| 5~~} 

Converted to Well: Yes No Well I.D. #: 3MW16D 



nt Tetra Tecti NUS, Inc. BORING LOG Page J of 3 

U-A^At 
'V^c/ci 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample 
No. 
and 

Typaor 
RQO 

C t f t 

V%t 

C o r t 
9 

o-iSSt 

O^'VS 

C o r e 

<1 
lo-to 

• 

Depth 
(FL) 
or 

Ron 
No. 

5 0 

55 

6o 

6S 

(.) 

Blows/ 
S-or 
ROD 
(%) 

y y 
y y 
y ^ 
y ^ 
y y 
y ^ 

y^ 
y ^ 

y^ 
y y 
y ^ 
y y 

y^ 
y^ 
y y 
y ^ 
y^ 
y y 
y^ 
y ^ 

y y 
y ^ 

y^ 
y ^ 
y y 

Sample 
Recovery 

/ 
Sample 
Length 

NSB New London, CT Site 3 BORING N 
CTO 038, G00083 DATE: 

New England Boring Contractors GEOLOGIC 
YKOVX<. QS9 V,\\\ DRILLER: 

LHhoiogy 
Change 

(Depth/Ft.) 
or 

Screened 
(nterval 

* 

/ 
/ 
t 

• 

t 

/ 

/ 

/ 

MATERIAL DESCRIPTION 

Soil Density 
.Coftsistency 

". or . 
.Hocic 

Hatdnjsi-; 

Color 

y^^ 

r ^ 

-rr 

l 4 
WU'.>t 

^^^V\V' 

d'̂ v, 

^T>»fc 

fVK 

q 
bi-cV: 

Material Classif icat ion 

tt\^rvM>A^ c o ^ v - ? ^ 

CA*^ J ^ t ^ \nSt^K 

< ^ 1 W X * ^ <fYJL\S'i 

C c O J f ' . C r^rJ'-'^'v^^J^ 

^ v A . . v ' a V c : <^Vjt"CSS 

();..<W J ^ " ^ <^ î̂ .̂ -̂t.Jv 

G^wj^rvvu 

f o<N<<Le q-ro.Jvv.«.A 

C^t-n.VA.rH C ^ n C ' i ^ J 

•^'^'^€- y O ' - ^ <5«>'̂ .«k 

(ToCy^C h^ / W 
<3ra.;A(?Jl, a^Y-ai^^Hrc 

^ y ^ C ^ S 

-\ n Va\ ^ j i l i v - 6? 

<ixw)L: S 7 ' - - ^ ^ ' 
'S<r>( «€r^! S y " 6? 

o.: 

5T: 

U 
s 
0 
S 

• When rock coring, enter rock brokeness. 

** Inckide monitor reading in 6 ltx>t intervals 9 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Convertec to We II: Yes X No Well I.C ).#: 

3MW16D 
^rA{fAo(, - ^ n 6 /o/: 

Colin Doolan 

PKVRO Reading (ppm)| 

Remarks 

« c r ^ 

^^ ' "AiVv. iv i^ 

•fv-ti-cVur^J^ 
<J 

•f^<J,j./ f y ô c WrAJ 

S<?V^ -pTCKC^^ 
- y 

•• ' % 

• . X 

• > . - . > ' ' 

m 

i 

Drilling Area 
Background (ppm): 

i 

0 1 

3MW16D 



Tb Tetra.Tech NUS. Inc. BORING LOG 

, ^ ^ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

NSB New London, CT Site 3 BORING No.: 
CTO 038, G00083 DATE: 

New England Boring Contractors GEOLOGIST: 
Wt,{-yXe ^ S 9 p r A V DRILLER: 

Page_\__of I^ 

3MW16S 

Colin Doolan 

Sample 
No. 

Type or 
ROO 

<^a^/3,\ /o6 

\VA6/o6 
Cor* 
1 

i T ^ 

a. 
\mm 

l>epth 
(Ft.) 
or 

Run 
No. 

O 

\C> 

n 

\9 

l^-

Blows! 
6-or 
ROD 

Sarnple 
Recovery 

/ 
Sample 
Length 

Lithology 
Change 

(Depth/Ft) 
or 

Screened 
Interval 

C s > C O 

^ 

>4J 

>( 

> 

y 
y 

>^J 
U 

Y 

y 
X 

I 

MATERIAL DESCRIPTION 

^ ' i b e n i i t y / 
Cciris/siiincy 

';:.;B<K:Ky . 
'Ha.r'dness' 

^QO^e 

\tr^<^ 

Color 

tro«n 

4 ^ 
TO 

I jOuit 

9r«y 

Mateflai.Classif ication 

^K 

4\\V yv .̂ »-\-L>\0.\ 

•:P 
g v ^ r < i \ t ) V . o S 

^ u 
^vs(K. f o t U c j \ ^ / '̂o.VvcK 

-i^L A f a!vv.eff. 

q^<VAUrc 3«^\SS 

le -yv-a C-0» ' r '>c Q ' * ^ ' * 

b(<)\"i\^ v̂ TcVs 

StA 

PID/FID Reading (ppm) 

Remarks 

^/A fA 
'^><XWI\<K\ 

V v C f i V V i r ^ ^ J " 

^rf^rv^ve 

C.*A\r^cf, " to 

\V 

I (?-•<• < ^ € V^.r HcU 
A - a . t . l M ^ t v * r / 

j^v.y fifr-C^^S 

^<§; 
"e-: 

• When rock coring, enter rock brokeness. 

" Include monitor reading in 6 loot intervals © borehole. Increase reading trequency il elevated reponse read. 

Remarks; vy V v " S \3 o.-ogets . ' ^ ' SVV\V S-pooxt.. 

a^ i 

Drilling Area 
Background (ppm): O 

Converted to Well; Yes No Well I.D. #: 3MW16S 



@ 

PROJECT 
PROJECT 
DRILLING 
DRILLING 

Tetra Tecti NUS. Inc. BORING LOG 
NAME: NSB New London, CT Site 1 BORING No.: 
NUMBER: CTO 038, G00083 DATE: 
COMPANY: New England Boring Contractors GEOLOGIST; 
BIG: h o t l k j B ^ <OrA\. DRILLER: 

Page _ ^ of ^ 

Colin Doolan 

Sample 
No. 
and 

Vypaof 
ROO 

Cort 

V S ' ^ 

Depth 
(FL) 
or 

Run 
No. 

^g 

Blows / 
6-or 
ROO 

y y 

y y 
y y 
y y 
y ^ 
y ^ 
y y 
y^ 

y y 
y ^ 
y ^ 
y^ 
y ^ 

y y 

y ^ 

y y 

y ^ 

y y 
y^ 
y ^ 
y y 

Sample 
Recovery 

/ 
Sample 
Length 

—" 
Ulhology 
Ctianga 

(OeptWFL) 
or 

Screened 
Interval 

V 
' 

^ 
y 

MATERIAL DESCRIPTION 

Soil Detisity/ 
Consistancy 

or ."-;; 

: ilardniiis',. 
< , • . • . • • : • • • • • ; . ? . • . • 

Coiar MateriaiclaMiff<»tioii 

V ' . •"• • : ) y - i ' y . y - "•• 

V roo^i Cc dto i i^A 

<^^«K<A.\\:\c q'Nt'v'iS 

V j \ ^ ' i»-^<< 

/ > • * . c ^ n i V t J , 

Sa.^^V l ^ ' -:>-Z^ 

^reev^-. n ' - 1 l ' 

u 
s 
c 
s 
* 

PIQnFIORaading(ppm)| 

Remarks 

f e w jvj».cfvtr.tf^ 

-̂  > 

to^c} A*pt»t-^8' 

i 
: • . » ; , • 

CO-: 

.. -* 1 

A^ 
: • • : / ' 

• 

1 

' When rock coring, enter rock brokeness. 

" Inckjde monitor reading in 6 loot intervals e borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area^ 

Background (ppm):} O \ 

Converted to Well: Yes No Well I.D. #: 3 WVt\i,^ 



BORING LOG 2D MW )6S 
'ROJECT: IR STUDY NSB - NLON 
i-flOJECTNG: t25«-IO 
-OCATrON: *R£* A OOWNSTREAN 
SATE STARTED; 09/10/00 
OATA coNPLETEO: os/ia/ao 
•RILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC 
DRILLER: JOE RAA8 
OHILLING METHOO: HOLLOW STEM AUCER 
SAMPLING METHOD: SPLIT SPOON 

GROUNO ELEVATION: 3S.6 
PROTECTIVE CASING ELEVATION: J8.08 
WELL ELEVATION: JT.BS 

WATER LEVEL: JA^JO t03/2l/gil 
DATUM: SUBASE 
wEATtCR: .60*. CLEAR SKIES, VERY HINOY 
INSPECTOR: LYNN METCALF ANO ERIK NESS 
CHECKED BY: ERIK MESS 

fe 

SPLIT 
SPOON I 
SAMPLEI 
DEPTH i BLOHS 

Hi) I PEfl 6 ' 

SOIL DESCRIPTION 

HNU 
loomi 

0-2 
S 7 
10 It 

2-4 ^ ^ 
t o n 

4-e 
too/5 

6-8 I 
?6 30 
13 T 

8-10 6 20 
31 45 

10-12 
42 

lOO/S 

12-14 
tOO/S 

ATLANTTO 

so 

so 

60 

too 0.2 

100 

0.2 

30 0.4 

0.2 

0.2 

0,2 

color. SOIL, admwture. moisture, 
ottier notes. oniGIN 

Dark Crown, fine SANO ano SILT. 
> trace foots, wont. TOP SOIL /~ | 

Brown, neamm to coarse SA.HQ ana 
GRAVEl:. trace silt, moist 

Grey, fme to very fine SAND ano 
SILT, wet 

Brown, tme lo neowin SANO ano 
GRAVEL, trace srit. wel 

AUGER REFUSAL AT 13.5 feet 

Page I of 



BORING LOG 2D MW 16D 
-flOJECT: IR STUDY N58 - NLON 
PROJECT NO: USS-IO 
'.OCATION: AREA 4 DOWNSTREAM 
CATE STARTED: 09/13/80 
OATA COMPLETES: 09/18/90 
CRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 
=RIUER: CRAIG CONNER. 
ORILUNG METHOD: ^AIR ROTARY 

SAMfLING METHOD: 

jROUNO E L E V A T I O N : 35 9 

PROTECTIVE CASING ELEVATION: 37.69 
WELL E L E V A T I O N : 37.69 
KATER LEVEU 3.74 103/21/911 
DATUM: SUBASE 
WEATHER: 5 0 - 6 0 - . CLEAR SKIES 
tUSPCCTOR; AKHTER HOSSAIN ANO LYNN METCALF 

CHECKED B Y : ERIK NESS 

!. 2 

! <-> 
' UJ 

SPLIT I 
SPOON I 

SAMPLEI 
DEPTH I 3L0WS I I HNU I 
• l i t ) I =E-t 6 - • Vi (ooit i i j 

SOIL DESCRIPT ION 

:ataf, SOIL, aamiiture. moisture, 
other notes. ORIGIN 

FOR SOIL DESCRIPTION SEE 
BORING LOG 20HV<ieS 

BEOROCK 

W E L L 
CONSTRUCTION 

mi 

ATLANTIC Page l of 3 



BORING LOG 2D MW 16D 
PROJECT; IR STUDY NSS - NLON 
PROJECT NO: t256-K) 
LOCATION: AREA A OOMNSTNEAM -
OATE STARTED: OS/U/aO 
OATA CONPLETEa 08/18/80 
DRILLING CONTRACTOR:-EMPIRE SOILS INVESTIGATIONS. 
ORZUER- CRAIG CONNER 
DRILLING METHOD: AIR ROTARY 
SAMPLING METHOD: 

INC. 

GRtXM] E L E V A T I O N : 3S.9 

PROTECTIVE CASING ELEVATION: 37.69 

WELL ELEVATION: 37.69 

WATER L E V E L : J;74 IQ3/2J/9II 
DATUM: SUBASE . 

WEATtCR: 5 0 - 8 0 - . CLE4R SKIES • 
INSTECTOR; AKHTER HOSSAIN A t a LYNN METCALF 

CHECKED B Y : ERIK NESS 

SPLIT 
SPOON 

SAMPLEI 
DEPTH I 

I f t ) I 
BLOHS 
PER 6* 

HNU 
loon) 

SOIL DESCRIPTION 

color . SOIL, admi i ture. moisture, 
ot t ier no tes . ORIGIN 

2 I - I 

VISIUAL 
CONT AH. 

ze

al-

ATLANTIC 

36-

41-

Ui i 

I ' / \ • .—̂  
/• \ . 

/ . 
f ' i| 

/ s 

/ \ , 
X I -^ 
\ / \ . 

/ s . 
I ' ' 

WELL 
CONSTRUCTION 

f; 

:J 

a 
i X 

z 

1'̂  

Page 2 of 3 



BORING LOG 2D MW 16D 
PROJECT; IR STUDY NSB - NLON 

"ROJECT NO: 1256-K) 

.JCATION: AREA A DOWNSTREAM 

DATE STARTED: 09 /13 /80 

, OATA COMPLETED: 0 9 / 1 8 / 8 0 

GRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC 

:]RILLER CRAIG CONNER 

ORILLING METHOD: AIR ROTARY 

-SAMPLING METHOD: 

GROUND ELEVATION: 3S.g 
PROTECTIVE CASING ELEVATION: 37.69 
«ELL ELEVATION: J7.89 
WATER LEVEL: 3 74 I03/2I/SII 
DATUM: SUBASE 
WEATHER: 50-80- .CLEAR SKIES 
INSPECTOR: AKHTER HOSSAIN ANO LYNN METCALF 
CHECKED BY: ERIK NESS 

SPLIT I 
SPOON I 
SAMPLEI 
DEPTH I BLOWS I 

n i l I .r£R 6 ' I 

SOIL DESCRIPTION 

»:, 

L 

HNU I 
!oomi| 

color, SOIL. aooiMiure. «ii»5ture. 
otner notes. ORIGIN s 

VISIUAL 
CONT AH. 

42-1 

I/) 

47-

; in 

' im 

52-

57-

62-

• 

I " 
/ • \ 

I " 
/• \ 

/ \ 
I -^ 

^ /' \ 

/ \ 

•^1 ^ 

T - ' i 

W E L L 
C O N S T R U C T I O N 

'59.01 

:m.\ 

o 

A Tl ANTTH Page 3 of 3 



BORING LOG fuaimmmfm. 
PROJECT: M S B - NL,OM 

PROJEaNO.; ^ S Q M -
ELEVATION: 

SORING NO.: 2Mu^. \0 2.°> f̂  

WATER LEVEL OATA : 

(Oatc. Time & Conditions) 

OATE: U - 3 o - < ^ ^ D R i m g : E»>ST C n k S r T T H O M A S / 

FIELO GEOLOGIST: 1 . £ . \ / A , ^ i R fe :gTT VSvt^i A l ^ n L 

tA<MU 

*nr»f 
on 

R « 0 

^-» 

KU 
»K ' 

RUM 
MO. 

O . O 

HjOWi. I S«M«U 
<*ot aKOvtCT LnMOLOov 

• 1 . 

\«»oo 

S»-7. 

%'Z 

2 . - 0 

^ . O 

S-M 

(^.O 

«•«-. 

MATERUL OESaUPnOM' 

COMMIfiiCr 
oiwac 

" •^ .e ! 

S-5 

s>-u 

S-7 

S-V 

I 4MO 

%.o 

lo-^ 

12.-0 

K - O 

[TT 
' i . . o 

iK . t t t t l t f 

eoLoi 

^••5 
(».(7 

. i ^ 
<s 

lU-O 

J2. 

»•<>. 
i . o 

»'»^ 

2.,0 

»..«> 

12 

1.3 

».[)»rW 

• UflwSf 

ueovc" 

6 « j J 

fefct^ 

MATERIAL 
OASSinCADGN 

S AU o <*> / &t>»̂ 'e" c KA</fcu 

•K. 

tfsa 

CP.c.,> 

T A » J 

S ^ u y ^ A » * 0 u» / CtL0>s/6:w 

5*««<kQ 

J>A-».aO wa/Tft. (toofT^ 

nvMS-

M.t«»<C 

Oc»>iiP 

^ • ^ o H W. tl(ii<C 

iwii. 3 

SA»->O 

3iO 

SK 

REMARKS 

C»*»s»U."^ 

>V»c <;i 6^r" C p p o ^ " ^ 

SP 

5P 

SP 

SAr»-A^ 

»Ae\iT C o K>»̂ >̂ ^ 
P « » r w e i r» .4<-J i < & a v 4 

>^*^t^T- Co py»^ 
F » * « < . , P o o r ^ C ^ i f t i d U u k 

^ ^ ^ L2J1£E) 
F l * * , , i>»«»̂ »«A <;<*jfe4 

S(̂  

.SP 

W ^ f i -tt> V<* ' 

S S +D l!ffL 

^ SA»^«»WfeS 

I^TAL V>evT^ \ u ' 

i p 

SA'yun-A.TBQ ( O f f V M 
Pi»^4. J Poo**^ C l ' * > ^ * ^ 

^oy*^) 
Ftwe., p*d.-i- Cvr-i**«C 

.SC(tC£*0 c ' ^ t U 

SA^A 5 ' - (« . * 

Pgu,(£7S i - S 

REMARKS C»^g I S VA^^ e.\<; 

4VH" \ 0 • A tvcep BORING 

a" ^^ TT> sitMPuu r iM04t ô̂ ^ ? o " D<U>P3 
Sc« L«f«na on tack 

I 

PAGE L.OF \ n . \ 

•Six^rrnKsmen tttnmv^tLH .K -̂̂ imiiuM m •!. ^ OOlJ^crtO' 

20^(^)2(\l ! 



BORING LOG HALLIHJRrON NUa. 
opntcr r . K ^ S B - N U O M 

'559tV P R O J E a N O . : 

ELEVATION: • 

WATER LEVEL OATA: 

( 0 « t « . T imt t Cond i t tom) 

DATE: • Z - ^ - o , ^ 
BORING WQ.: T U v ^ ^ S 
ORILLER: E»>&T C O ^ g T T H O M r t S / 

FIELO GEOLOGIST: T ^ u \ ^ o o . v ^ < . \ u .S*s.W» 

• TVPf 

R«0 

5-V 
\ r t « » ' > 

Ofpm 

RUM 
M O . 

o.r 

«^8 

S/wH 

<H15 

S=̂  

1H53 

IMSI 

î  

T T 
MA 

* ' 0 I 

I M 

mco<n»r 

ZL. 
? ^ 

- IB-

i t ^ 

J i . 

f t n . r 

VT 
* V I . . T I 

\ M i 

1^^ 

MATEWAL O E S a U m O W 

r \ » %K^^ 

VftN^S< 

:>: 

IZ 
\ 3 

j a 
TT 

JEMZ 

^o.o 

1»^ I n . o 

i .f 
>',-^ 

eo n-o 

© 

i \ 
J l 

J ^ 
NT 

7J. J.O 

2i ̂ 
v>n/ 

u. 
34 
t oo 

JSSt: 

t»»A. 

T^ 'L 
'•'/c 

K-t»>tsg 

j £^ 

rK.Ofiy 

. c. 

fe.» 
Y 

^ • ^ ^ <-o 

o ~~ 
r •'-* 

l» = L 

De>^vc-

v/.Oev, 5C 

MATERIAL 
CLASSIFICATION 

^ ; \ V Y .S>.V^ u>/Tt- g „ ^ x <• 

uia 

V » e X 

REMARKS 

OVJM 

l & M 

P.jrv. 

V.Xa;Hi«. 

_ 

•St ^•^v S«^>-t. v^ I T'T C^Y^-te \ 

i 

I 
Top z " 
»«.»p c c<-

M ^ « - « - ? ' C o - > 

StA 

S.\\i.f SftvJi c q<.<./«̂ < c*<tv,Vt 

O-Erv. 

• W T ^ 

i 

q'^Y 

i 
X 

Cvv^' '^s 

i 

t ^C. t 'T^ 
X < - t - * ^ * . / * ' w » M V c \ 

f K p t ^ i i -

- ^ 0 4 ^ T^^ .pa^ n ' -
^ 

S cv-e tv . T ' - n ' 

S^i^iL C - n ' 
PUU+T ^ S ' - f Z 

O a x L toa. . r y r t 

Cik . v * - I *^ -H> ""^--O' 

a / n ^p.vs G«^\w, tew-'^ Vv, i o n . . 

3/ t r«a .» ( rzx IX. I m 

s p i r t C*.0•-^4*W 

T 

^ 

•MARKS D ' > < . d . r > c U b - ^ o H 3 A fe^ x ̂  f fe>o »^(o«kcJ'tg ^ K>J^L^t<A^ -

2 " Y ? M " ^ S T / ; i « > - t : > ^ & . - ^ i M o » > ^ C^i. W U . J N " SORING ' ^ ^ ^ 

^Vt " ' t> ^ '• o ^ ^^'^c <-
$ « • Leq«no OA t *V t . 

PAfiP \ n p \ >m0>' 

•2i2au fO 



^ 1 % ^ 

BORING LOG EMAwmosm^^ 
PROJEa: K i & B - K>i.ON> 

PROJEaNO. 
ELEVATION:. 
WATER LEVEL OATA 

jLS^iiL 
BORING NO.: _2f i l te i£a 

OAH; ^ - / ^ - t ^ ' 
FIELD GEOLOGIST: - r ^ ^ P. >^>eA./3o>/ 

pRiLLfR: E K S T CD»cs:r T V I O M A S 

(04tc.rinit&Condttigm) ?-/<"y< A . - ^ i ^ r .g.>/V -/£" 2 ' l l ^ ' l i u t » , t yf< 

MATBUAL DESaUPTlOW 

coMinwcT MATERIAL 
OASSinCAltON 

. ^ ^ Ao^,,^A U,e. t M ^ f i 

/i>< C>Tftoi.or.S(L /Ifr/t/c^ 

r ^ o ^ £.S r . , ^ . A ' 

REMARKS 

r<rr ^>A , ' (a w>A>y <: ix»^ 

^r^ 6.6. r^ /£.(>' 

£xin>.rt / i ,or,Tf 6..MitTr M^J 

jUAtiL. 

X<»n, /c 8,er>i f 0 . . ^ t r i f ^ 

< i ' ^ ^ 

i^/((fi 

^ ' ^ f - ' i * 

u e t J . S f e . ^ Arg/>t .^< 

J i j r . l i ' » y f / , u i t « f ' ^ 

e f U^Hf h l , y r t ^ K ' ^ 

uL 

.REMARKS / ) / ' , „ / / ' • A . c K ffJD.itA..//. f?^f.^ i^^-f. ' i f^ A , , . . ^ . , - , . , 

' J M Ltqeiio on BMK 

BORING 7 ^ t ^ - ^ 

\ 

•A 

%m^ .aooui,2 



1 BORING LOG 

PROJEa:. 
PROJEa N 

M S B - N U O M 

O: ^ B Q M . 
FLFVATIQN: 

WATER LEVEL OA' 

(Date. Tim* A Con 

rAr 

diuoni) 

t M M U 
MX 

! oK 
R « 0 

REMAR 

!:-.-,-.-47WliaW 

•S««L 

OMIM 
IfU 

' * ^ 
RUM 

MO. 

.-=;. ;•• 

y/- '.^l 

\ 

p 

[• 
-

-

U' -
4 - M 
•40 

' •KOV*** 

i UHOIM 

S . . / d r , 

umeio* 
CHAMt 

|tOnw.»iJ 

« .:f..^^^ ^ < - 7 - i / i ' ^ . - / / o ' / 

« 4 « n a a n ( « c t 

HALUBOKKHf NU& 
H n H I N f i 

^ATF- . , ^ / f • ^ ^ ' DRILLER 

FIELO GEOLOGIST: •O ' f / r^ / io icu- / 

HO.: 7 ' f ' ^ m 

k S T O o K S r THOMAS 

f̂ - aur^„K*,r j>j.,^ ys" z- i i^- i i ^ t t ^^ y.^" 

1 MATERIAL DESCRIPTION* 
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PROJECT NAME: 
PROJECT NUMBER: 

NSB New London, CT Site 7 BORING No.: 
CTO 038, G0Q083 DATE: 

7MW12I 
S/\7Vo6 

DRILLING COMPANY: New England Boring Contractors GEOLOGIST: 

DRILLING RIG: )\d6x\e RS9 V A A \ DRILLER: 

Sani|>l< 

No. 

s n d 

r y p « o 
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MATERIAL DESCRIPTION 

soiifiwi^tii 
Corii^fiSi^y 

•.•• o r ; . ' . - . -

:.mAî -
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• When rock coring, enter rock brokeness. 

"* Include monitor reading in 6 loot intervals © borehole. Increase reading trequency il elevated reponse read. 

Remarks; 4-/<[- 1 \ ) <X.\A^P.^S J . ' X ' qpWV Spoo ls 
Drilling Area 

Background (ppm):r~0 I 

Converted to Well: Yes No Well I.D. #: 7MW12I 
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PROJECT NAME: 
PROJECT NUMBER: 

NSB New London, CT Site 7 BORING No.: 
CTO 038, G00083 DATE: 

7MW12I 

DRILLING COMPANY: 
DRILLING RIG: 

Sample 
NOL 

and 
Type 01 

ROO 

S-5 
0950 

lOlO 

Depth 
(Ft.) 
or 

Run 
No. 

30 

Blows/ 
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X 
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X 
X 
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y ^ 

y^ 
X 
X 
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/ 
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y 

New England Boring Contractors GEOLOGIST: 
l̂ obWe G*S9 P^vVV DRILLER: 

Uthology 
Ctiange 
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or 
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Interval 

. - -
" ' .Z. yt -
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X "x-

MATERIAL DESCRIPTION 
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• 
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• Wtien rock coring, enter rock btokeness. 

** Irtdude monitor reading in 6 loot intervals @ borehole. Increase reading IrequerKy il elevated reponse read. 

Remarks: h 'Kr" 3^P o-v^e/t^ U^ sViUv-5^oov^<; 
Drilling Area^ 

Background ( p p m ) : | ^ 

Converted to Well: Yes No Well I.D. #: 7MW12I 
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PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

NSB-NLON - Data Gap 
CTO 841 # 4286 
New England Boring 

0 ^ — 

BORING NUMBER: / ^ T M / ^ 
DATE: AQ 'XX ' OX 
GEOLOGIST: Keith Simpson" 
DRILLER: 

1100 

n ^ 

* When rock caring, enter rock brokeness. 

** Inchida monitor readutg in 6 kxit inteivals @ iMrehole. Incr<aase reading frequency if elevated reponse read. 

Remarks:^^cq- A^P/Mvr- C<X/TT/ nPr~ Of? ia R s l — 
Drilling Area 

Background (ppm):[ O 

Converted to Well: Yes No Well I.D. #: 
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j PROJECT:. 
1 PROJECT N 
1 ELEVATtOr 

M S B - K I L - O M •nniNGNO.: j i i * / e j H v i / 3 ^ 

Q- * 5 5 Q U - ^ATF / - » - 9 * / DRILlER: E K S T COAST TVIOMAS 

4: FIFIDGEOLOGIST: ~ . R. / k n A u i a * / 
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BORING LOG 2W MW 4 0 
^RQJECT; :S STUOY NSEl - NLOU 
PfiOJeCTflO: I259-IO 
uOCATIOK iREik A METLANO 
•3ATE STARTED: 09/18/00 
OATA COMPtETEO: 09/27/gO 
ORILtlNG CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 
DRILLER: CTRAIG CONNER 
CRILLING M6THO0: AIR ROTARY 
SAMPLING NETHOO: 

•^aoUNO E L E V A T I O N : 93.0? 
PROTECTIVE CASINO ELEVATION: 92.69 
»ELL E L E V A T I O N : 92.B9 
MATER LEVEL: T.*3 103/21/911 

^ O A T U M : SUBASE 

WEATHER: 65 ' . a E A R . SUNNY 

INSPECTOR- AKHTER HOSSAIN ANO LYNN METCALF 

CHECKED B Y : ERIK NESS 

SPLIT I 
SPOON I 

SAMPLEI 
uEPTH • 

1(1) • 
=L-JHS 

S O I L D E S C R I P T I O N 

WELL 
C O N S T R U C T I O N 

.HNO 
;opal| 

color. SOIL, aaraiittire. mouiure. 
other notes. ORIGIN 

FOfljOVeRBUflOEN SOIL 
OESiCRIPTION SEE BORING LOG 
2NMM4S 

eEOROCK 

ATLANTIC 

^ 

Page i ot 6 



BORING LOG 2W MW 4 0 
==0J£CT: <.n STUDY MSB - NLON 

^=OJECT NO: 1JS6-I0 
.JCATION: AREAAMETLANO 

O^TE STARTED: 09/19/90 

: : iTA COMPLETED: 09 /27 /90 

rRlLLING CONTRACTOR- EMPIRE SOILS INVESTIGATIONS. INC. 

: ' tLLER: CSilG CONNER 

CRILLING HEtHOO AIR ROTARY 

' J M P L I N G METHOD: 

GROUNO E L E V A T I O N : gj.OT 

OROTECTIVE CASING ELEVATION: 92.69 

«ELL E L E V A T I O N : 92.69 

MATER LEVEL: r.<>3 103/21/911 

DATUM: SUBASE 

WEATHER: e S ' . CLEAR. SUNNY 
INSPECTOR- AKHTER HOSSAIN AND LYNN METCALF 

CHECKED BY: ERIK NESS 

SPLIT I 
SPOON I 
:AMPLE I 
-EPTH I =^OWS i , HNU I 

• : : ' -E=l 6" ' ' !O0« l i 

SOIL DESCRIPTION 

color, SOIL. aofflKiure. moisture, 
otner no tes . ORIGIN 
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BORING LOG 2W MW 4 0 
' R O J E C T : I R S T U D Y N S B - N L O N 

P R O . I E C T N O : 1 2 5 8 - 1 0 

L O C A T I O N : AREA A M E T L A N D 

DATE STARTEa 09/19/90 
OATA COMPLETED: 09/27/90 
D R I L L I N G CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 
DRILLER: CRAIG CONNER 
•RILIING METHOD: AIR ROTARY 

SAMPLING METHOD: 

GROUND ELEVATION: 93.07 
PROTECTIVE CASING E L E V A T I O N : 92.69 

M E L L ELEVATION: 92.69 
WATER L E V E L : 7.A3 103/21/911 

DATUM: SUBASE 
WEATHER: 6 S ' . CLEAR. StJNNY 
INSPECTOR: A K K T E R HOSSAIN A N D L Y N N ' M E T C A L F 

CHECKED B Y : ERIK NESS 

SPLIT ( 
SPOON I 

SAMPLEI 
OEPTHI e.OHS 

'.10 I ==« I6* 
HNU 

' 'oomi 

SOIL DESCRIPT ION 

color. SOIL, aoot i i ture. moisture, 
o ther n o t e s . ORIGIN 

VISIUAL 
CONTAM.I 

42-1 
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4 7 -

52-
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I ' 
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y \ 

WELL 
CONSTRUCTION 

A TLANTIC Page 3 ot 6 



BORING LOG 2W MW 4 0 
-"''OJECT; if; STUDY NSS - M.ON 
V R O J E C T H O : 1256-10 

.OCATION- AREA A WETLAND 
DATE STARTED: 09/19/90 
DATA COMPLETED: 09/27/90 
ORILLING CONTHACtOR; EWIRE SOILS INVESTIGATIONS. INC 
DRILLER: CRAIG CONNER 
DRILLING METHOD: AIR ROTARY 
SAMPLING METHOD: 

jROUNO ELEVATIOfI: 93.07 
PROTECTIVE CASING ELEVATION: 92.69 

WELL ELEVATION: 92.89 
MATER LEVEL: 7.43 103/21/911 
DATUM: SUBASE 
WEATHER: .65- . CLEAR. SUNNY 
:riSPECTOR- AKHTER HOSSAIN A N D L Y N N M E T C A L F 

CHECKED BY: ERIK NESS 

SPLIT I • " p 
^POON I •-? 
VAMPLE! 
J E P T H 1 SLOWS I : HNU 

' ID ' - ; = 6" : ! IPDBI) 

SOIL DESCRIPTION 

conr. SOIL, aammtite. mo.istuie. 
oiner notes. uRIGIN 

WELL 
CONSTRUCTION 

V' 

H«r 

ATI A N T T r 
T 

Page 4 ot 6 



BORING LOG 2W MW 4 0 
'ROJECT: IR STUDY HS8 - NLON 
PROJECT NO: 1256-10 
. J C A T I O N : AREA A W E T L A N D 

DATE STARTED: O9/I9/0O 
DATA COMPLETED; 09 /27 /90 
DRILLING CONTRACTOR EMPIRE SOILS INVESTIGATIONS. 
DRILLER: CRAIG CONNER 
DRILLING METHOD: AIR ROTARY 

SAMPLING METHOD: 

INC 

GROUNO ELEVATION: 93.07 

PROTECTIVE CASING E L E V A T I O N : 92.69 
WELL E L E V A T I O N : 92.89 

WATER L E V E L : 7 43 103/21/911 

D A T U M : SUBASE 

WEATHER; 65 ' . CLEAR. SUNNY 
INSPECTOR: AKHTER HOSSAIN A N D LYNN METCALF 

CHECKED BY: ERIK NESS 

SPLIT I 
SPOON I 
SAMPLE! 
;?EPTH I 

l l l l I 

SOIL DESCRIPTION 
VMELL 

CONSTRUCTION 

BLOHS 
P E R 6 ' 

HNU I 
l oom l l 

color, S O I L aOniKlure. moisture. 
Oliver no tes . ORIGIN 

I 

^ 

A T I A N T I C Page 5 of 6 



BORING LOG 2W MW 4 0 
-"OJECT; IS STUDY NSB - NLON 
^''OJECT NO- 1256-10 
. .'CATION; AREA A WETLAND 
DATE STARTED; 09/19/90 
DilA COMPLETED: 09/27/90 
"BILLING CONTRACTOR- EMPIRE SOILS INVESTIGATIONS. INC 
r^ILLEH. CRAIG CONNER 
:n!LLlNG METHOD; AIR ROTARY 
i JMPLING METHOD: 

GROUND E L E V A T I O N : 93.07 

PROTECTIVE CASING ELEVATION: 92.69 

WELL E L E V A T I O N : 92;69 
WATER LEVEL: 7 J 3 103/21/911 
DATUM; SUBASE 
WEATHER; 65 ' . CLEAR. SUNNY 
It^SPECTOR- AKHTER HOSSAIN AND LYNN METCALF 

CHECKED B Y : ERIK NESS 

a: I 
UJ I 

3PLIT I 
:?0ON I _ 
l iMPLE! ^ ' i 
:=?TH ; i - .- jwS i HNU I 

••: - = P K - • soml l 

SOIL DESCRIPTION 

:oKir . SOIL, aomi i iure. moisture. 
3ther notes . ORIGIN 

I 

END OF BORING AT il9.J8 l ee i 
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ri 

I 

A TL A N T T r Paae 6 o< 6 



\ 

I 

i 

BORING LOG Page I of 

PROJECT NAME: t ^ S & - HLOt^ 
PROJECT NUMBER: C1~0 X ^ l ^ ( a X U j 
DRILLING COMPANY: SOILTe<^Y~ I t<C^ 
WATER LEVEL DATA: •.-- '" .. .r . . ' 

BORING NUMBER: H t J 0 6 Z2> 
DATE: l O - ^ - q S 
GEOLOGIST: ^JT-Arj OD/VT"/ 
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MATERIAL DESCRIPTION 
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'When rock coring enter rack brokeness. 
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TABLE 4-4 

GROUNDWATER ELEVATIONS - ROUNDS 9 THROUGH 11 
YEAR 3 GROUNDWATER MONITORING REPORT FOR AREA A LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 

WELL 

ID 

4MW1S 

2LMW20S 

2WMW21S 

3MW37S 

3MW12D"' 

2WMW38DS 

2WMW39DS 

2WMW40DS 

2WMW41DS 

2WMW42DS 

2WMW43DS 

2WMW44DS 

2WMW45DS 

2WMW46DS 

2WMW47DS 

2LMW29A'" 

2LMW29F'" 

2LMW7S'" 

2LMW7D"' 

2LMW32F'" 

2LMW32DS'" 

2LMW32B'" 

Reference Elevation'^* 

(feet) 

129.55 

86.83 

76.31 

47.26 

47.22 

74.06 

73.53 

73.21 

73.39 

73.65 

74.36 

73.72 

74.24 

73.53 

73.39 

91.37 

91.50 

84.87 

85.74 

84.52 

84.17 

84.81 

Round 9 

December-01 

Depth to 

Water 

9.9 * 

18.02 

4.98 

3.79"'*'^ 

., 

7.61 

3.4 •)**• 

3.81 

3.24 

2.5 

3.28 

2.29 

2.95 

2.28'''^ 

2.37 
__ 
„ 

,_ 
„ 

.. 

.. 
-

Groundwater 

Elevation'" 
(feet) 

119.65 

68.81 

71.33 

43.47 

_. 

66.45 

70.13 

69.40 

70.15 

71.15 

71.08 

71.43 

71.29 

71.25 

71.02 

Round 10 

March-02 

Depth to 

Water 

6.29 " ^ 

15.81 

4.33 

3.61"^ 

-. 

5.81 

2 . 4 0 ^ 

3.15 

2.42 

2.05 

2.44 

1.62 

2.12 

1 . 5 5 * 

1.38 

.. 

.-

.. 
-
— 
_-
-

Groundwater 

Elevation'" 
(feet) 

123.26 

71.02 

71.98 

43.65 
„ 

68.25 

71.13 

70.06 

70.97 

7i:60 

71.92 

72.10 

72.12 

71.98 

72.01 

Round 11 

Septeniber-02 

Depth to 

Water 

8.15 

16,53 

4.77 

3.65 

4.44'" 

7.93 

3.31 

3.79 

2,89 

2,64 

2.90 

2.00 

2.60 

1.97 

1.75 

8.91 

10.56 

11.85 

6.65 

13.18 

12.57 

12.21 

Groundwater 

Elevation'" 
(feet) 

. 121,40 

70.30 

71.54 

43.61 

42.78 

66,13 

70,22 

69.42 

70.50 

71,01 

71,46 

71,72 

71,64 

71,56 

71,64 

82.46 

80.94 

73.02 

79,09 

71,34 

71.60 

72.60 

1 No water levels were taken in these wells during Rounds 9 and 10, 
2 Elevations based on Base 1982 Vertical Datum. 
3 W^ater level measured in December 2002, 

( ( ( 
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TABLE 3-1 

MONITORINQ WELL CONSTRUCTION ANO ROUND 4 WATER LEVEL INFORMATION 
YEAR 1 ANNUAL GROUNDWATER MONITORING REPORT FOR SITES 3 AND 7 

.NSB-NLON, GROTON, CONNECTICUT 

Monitoring 
Well 

Northing " ' Easting " ' 
Ground Surface 

Elev (ft) "> 
Top of Casing 

Elev (f t)" ' 
Top of Riser 

Elev ( f t ) ' " 
Screened Aquifer 

Screen Top 
Depth (ft) 

Screen Bottom 
Depth (ft) 

Screen Top 
Elev ( f l ) ' " 

Screen Bottom 
Elev (ft) "^ 

Depth to 
Water (ft)'" 

Groundwater 
Elevation (ft)'" 

Site 3 
2DMW16S 
2DMW16D 
2DMW25S 
2DMW28D 
2DMW29S 
3MW15S • 
3MW15I 
3MW16S 
3MW160 

708522,1 
708531.9 
708649.4 
708835,6 
709579,0 
709329,6 
709351.2 
709908.8 
709899.8 

1181411.1 
1181404.8 
1180952.5 
1180594.4 
1181082.1 
1180638.3 
1180640,8 
1180730.0 
1180723.2 

33.21 
33.51 
31.09 
33,22 
32.59 
33.20 
33.50 
36.10 
36.20 

35,69 
35.30 
33.02 
33.22 
34.47 
33.24 
33.53 
36.10 
36.19 

35.46 
NA 

32.59 
33.01 
34.29 
32.86 
33.10 
35.78 
35.80 

Overburden (Alluvium) 
Bedrocl! 

Overburden (Fill) 
Bedroel< 

Overburden (Alluvium) 
Overburden (Alluvium) 
Overburden (Alluvium) 

Bedrock 
Bedrock 

1.69 
18.00 
5.50 
26.00 
6.00 
28.00 
55.50 
17.00 
59.00 

11.69 
59.91 
10.50 

136.00 
16.00 
38,00 
65.50 
27.00 
69.00 

31.52 
16,51 
25,59 
7.22 
26.59 
5.20 

-22.00 
19.10 
-22.80 

21.52 . 
-26.40 
20.5S 

-102.78 
1659 
-4.80 
-32.00 
9.10 

-32.80 

3.87 
3.72 )tr 
6.80 
16.11 
8 . 5 7 ^ 
29.38 * • 
30.85 # • 
14.36 41' 
2 2 . ^ 2 ^ 

31.69 
31,58 
25.79 
16.90 
25.72 
3.48 
2.25 
21.42 
13.68 

Site 7 
7MW1D 
7MW3S 
7MW31 
7MW5D 
7MW9S 
7MW12S 
7MW12I 
7MW13S 

709291,1 
709033.9 
709021.9 
709280.3 
709177.8 
709075.9 
709070.3 
708891.7 

1182145.8 
1181704.2 
1181707.0 
1181887.3 
1181377.0 
1181805.7 
1181808.8 
1181882.7 

52.28 
43.59 
43.40 
54,43 
35.80 
44.10 
44.20 
48.60 

NA 
43.59 
45,38 
54.43 
35.77 
44.13 
44.22 . 
50.79 

61.69 
43.32 
45.21 
54.18 
35.40 
43.62 
43.90 
50.58 

Bedrock 
Overburden (Fill/Alluvium) 

Overburden (Alluvium) 
Bedrock 

Overburden (Alluvium) 
Overburden (FIII/AlluviumJ 

Overburden (Alluvium) 
Overburden (Fill/Alluvium) 

14.20 
6.90 
22.50 
32.00 
4.00 
3.50 
20.00 
6.50 

25,20 
16.90 
32.50 
42.00 
14.00 
13.50 
30.00 
16.50 

38.08 
36.69 
20.90 
22.43 
31.81 
40.60 
24.20 
42.10 

27.08 
26.69 
10.90 
12.43 
21.81 
30.60 
14,20 
32.10 

8,98 
5.60 
7.35 
12.40^||£ 
3.86 
3.26 
4.97 ^ ^ 
8.91 

42.71 
37.72 
37.86 
41.78 
31.54 
40.36 
38.93 
41.67 

1 North American Datum (NAD) 83, Connecticut State Plane Coordinate System 
2 North American Vertical Datum (NAVO) 88 (NAVD 88 = 1982 Base Vertical Datum - 2.39 leet'"). Vertical datum conversion factor of 2.39 feet was provided by NSB-NLON Public Works Department. 
3 Water levels were measured on March 17th and 18th, 2007, 
NA - Not available 
Elev - Elevation 
ft - Feet 



TABLE 2-2 

WATER LEVEL MEASUREMENTS AND ELEVATIONS 

OCTOBER 2002 OGI 

BASEWIDE GROUNDWATER OU RI UPDATE/FS 
NSB-NLON, GROTON, CONNECTICUT 

Wel l Name 

Depth to 

T o p of 

Mon i to red 

Interval 

( f eo tbgs ) 

Depth to 

B o t t o m of 

Mon i to red 

Interval 

(feet bgs) 

Rieference 

Poin t 

E leva t i on ' " 
(feet) 

Reference 

Poin t 

E leva t i on ' * 
(feet) 

Wel l 

Diameter 

( inches) 

Aqui fer Mon i to red 

October 
2002 

Depth to 
Water 
(feet) 

Oc tober 
2002 Water 

E leva t ion ' * 
(feet) 

SITES 3/14 
2DMW10D 

2DMW11D 
20MW11S 
2DMW15D 
2DMW16D 
2DMW16S 
2DMW23D 
2DMW24D 

2DMW24S 
2DMW25D 
2DMW25S 
2DMW26D 
20MW26S 
2DMW270 
2DMW28D 
2DMW28S 
2DMW29S 
2DMW30S 

3MW12D 
3MW14S 
14MW1S 
3TW27 
3TW28 
3TW29 
3TW30 

10.00 

19,50 
2.50 
10.00 

18.00 
1.69 
7.50 

25.00 

4.00 
18.00 
5.50 

30.00 
8.00 

20.00 
26.00 
17.00 
6.00 
4.00 

20.00 
28.00 
4.00 
1.00 
-1.70 
3.00 
6.00 

26.09 

25.50 
12.50 
19.51 
59.91 
11.69 
65.00 
45.00 

14.00 
40.00 
10.50 
40.00 
18.00 

205.00 
136.00 
22.00 
16.00 
9.00 

25.00 
38.00 
14.00 
6.00 
6.70 
7.50 
16.00 

54.52 

53.20 
46.85 
44.09 
37.69 
37.85 
83.38 
36.07 

36.29 
35.48 
34.98 

29.19 
28.71 
27.95 
35.40 
35.26 
36.68 
33.11 

47.22 
36.81 

51.54 
38.20 
39.56 
38.96 
37.81 

52.13 

50.81 
44.46 
41.70 
35.30 
35.46 
80.99 
33.68 

33.90 
33.09 
32.59 
26.80 
26.32 
25.56 
33.01 
32.87 
34.29 
30.72 

44.83 
34.42 
49.05 
35.81 
37.17 
36.57 
35.42 

6 

6 
2 
6 

6 
2 
6 
6 

2 
6 
2 

2 
2 
6 
6 
2 
2 
2 

2 
2 
2 
1 
1 
1 
1 

BEOROCK 

BEDROCK 
OVERBURDEN (ALLUVIUM) 

BEDROCK 

BEDROCK 
OVERBURDEN (ALLUVIUM) 

BEDROCK 
BEDROCK 

OVERBURDEN (ALLUVIUM) 
BEDROCK . 

OVERBURDEN ( F I U ) 
OVERBURDEN (ALLUVIUM)) 
OVERBURDEN (AUUVIUM) 

BEDROCK 
BEDROCK 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 

BEDROCK 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 

10.13 

NM^l 
2.09 
7.32 
5.28 
5.85 

30.41 

4.65 

NM'*' 
8.48 
8.12 
10.51 
6.63 
12.96 
16.95 
18.23 
9.11 
7.35 

4.44 
3 Z 1 6 
5.01 
5.86 
7.12 
8.78 
8.13 

42.00 

NA 

42.37 
34.38 
30.02 
29.61 
50.58 
29.03 

NA 
24.61 
24.47 
16.29 
19.69 
12.60 
16.06 
14.64 
25.18 
23.37 

40.39 ' " 
2.26 

44.04 
29.95 
30.05 
27.79 
27.29 

SITE 7 
7MW10S 
7MW3D 

4.00 
23.80 

14.00 
33.80 

43.42 
46.67 

41.03 
44.28 

2 
2 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 

12.25 
8.90 

28.78 
35.38 

SITE 20 
2WCMW1S 
2WCMW2S 
2WCMW3S 
2WMW4D 

8.00 
4.00 
5.75 
13.00 

18.00 
14.00 
15.75 

119.40 

83.92 
86.16 
85.95 
92.69 

81.53 
83.77 
83.56 
90.30 

2 
2 
2 
6 

OVERBURDEN (FILUDREDGE) 
OVERBURDEN (FILL) 

OVERBURDEN (FILUDREDGE) 
BEDROCK 

12.10 
4 . 5 7 ^ 
10.03 
6.14,ife 

69.43 
79.20 
73.53 
84.16 

SITE IS 
15MW1D 
15MW1S 
15MW2S 
15MW3S 

15TW0I 
15TW02 
15TW03 

36.00 

5.00 
5.00 
5.00 

5.00 
5.00 
5.00 

46.00 
15.00 
15.00 
15.00 

15.00 
15.00 
15.00 

28.05 
28.08 
28.90 
26.26 
29.62 

29.09 
27.52 

25.66 
25.69 
26.51 
23.87 

27.23 
26.70 

25.13 

2 

2 
2 
2 

I 
1 
1 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM 
OVERBURDEN (ALLUVIUM 

10.24 
7.02 
7.82 
5.81 

8.45 
7.98 
6 . 4 9 + 

15.42 

18.67 
18.69 
18.06 

18.78 
18.72 
18.64 

Notes: 

1 Elevation based on Base 1982 Vertical Datum. 
2 Elevation based on NAVD 1988. 

3 A water level measurement could not be taken at monitoring well 2DMW24S because it could nol be located. It was assumed lo have 
been destroyed. 

4 A water level measurement could nol be taken at monitoring well 2DMW11D because it was destroyed. 
5 Measured on 12/04/02. 

bgs = Below ground suriace. 
NA = Not applicable. 
NM = No Measurement, 



TABLE 2-2 

WATER TABLE ELEVATION SUMMARY - JUNE 2000 
BASEWIDE GROUNDWATER OU RI 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Well Name 

7MW4S 
7MW50 
7K<W5S 
7MW6S 
7MW7S 
7MW8S 
7MW9S 
B325-MW1 
B3Z5-M\N3 
B325-MW4 

Depth to 
Top of 
Screen 
(Feet) 

4.00 
32.00 
7.00 
4.00 
5.50 
3.00 
4.00 
3.00 
2.50 
4.00 

Depth to 
Bottom ol 

Screen 
(Feet) 

14.00 
42.00 
17.00 
14.00 
15.50 
13.00 
14.00 
13.00 
12.50 
14.00 

Top of 
Casing 

Elevation 
1982 

Datum 

46.84 
56.57 
56.62 
46.65 
46.57 
42.10 
37.91 
47.23 
46.05 
46.88 

Top of 
Casing 

Elevation 
1988 

Datum 

44.45 
54.18 
54.23 
44.26 
44.18 
39.71 
35.52 
44.84 
43.66 
44.49 

Well 
Diameter 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Aquifer Monitored 

BEDROCK 
BEDROCK 

OVERBURDEN (ALLUVIUM)/BEDROCK 
OVERBURDEN (ALLUVIUM) 

BEDROCK 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN/BEDROCK 

OVERBURDEN 
OVERBURDEN 

Depth to 
Water 
(«eet) 
June 
2000 

2,08 
11.84 
11.9 
3.97 
1.87 
3.81 
4.48 
2.53 
1.24 
3.42 

Water 
Elevation 
(ft-msl)* 

June 
2000 

42.37 
42.34 
42.33 
40.29 
42.31 
35.90 
31.04 
42.31 
42.42 
41.07 

SOUTHERN REGION WELLS 1 
8MW1 
8MW20 
8MW2S 
8MW3 
8MW4 
8MW5S 
BNWeo 
8MW6S 
eiMJBD 
8MWBS 
15MW1D 
15MW1S 
15tiW2S 
15MW3S 
23MW01D 
23MW02D 
23MW03D 
ERM-1 
ERM-13 
ERM-14 
ERM-15 
ERK/l-17 
ERM-19 
ERM-2 
HNUS-10 
HNUS-11 
HNUS-12 
HNUS-13 
HNUS-15 
HNUS-2 
HNUS-21 
HNUS-22 
HNUS-23 
HNUS-24 
HNUS^ 
HNUS-5 

6.40 
54.00 
5.90 
5.80 
5.40 
6.00 

60.00 
4.00 

48.00 
7.00 

36.00 
5.00 
5.00 
5.00 

50.00 
18.60 
39.00 
3.54 
5.50 
5.50 
2.25 
2.72 
2.81 
3.71 
5.00 
5.00 
5.00 
5.00 
5.00 
4.00 
5.00 
10.00 
7.00 
5.00 
4.00 
4.00 

LOWER SUBASE WELLS] 
6MW1S 
6MW2D 
6MW2S 
6MW6D 
6MW6S 
13MW12 
13MW14 

4.00 
77.00 
3.20 

28.00 
6.00 
5.30 
4.80 

16.40 
64.00 
15.90 
15.80 
14.40 
16.00 
70.00 
14.00 
78.00 
17.00 
46.00 
15.00 
15.00 
15.00 
56.50 
28.50 
55.00 
13.04 
14.55 
14.28 
11.25 
11.72 
11.81 
13.21 
15.00 
15.00 
15.00 
15.00 
15.00 
14.00 
15.00 
20.00 
17.00 
15.00 
14.00 
14.00 

14.00 
87.00 
13.20 
42.00 
16.00 
15.30 
14.80 

10.15 
9.77 
9.43 
8.96 
9.34 
10.94 
9.62 
9.66 
19.53 
19.68 
28.05 
28.08 
28:90 
26.26 
36.83 
23.19 
22.91 
22.49 
25.52 
25.21 
22.63 
22.15 
22.03 
21.46 
23.25 
22.23 
26.47 
25.71 
23.13 
20.70 
22.35 
27.70 
20.42 
27.11 
21.24 
21.35 

7.76 
7.38 
7.04 
6.57 
6.95 
8.55 
7.23 
7.27 
17.14 
17.29 
25.66 
25.69 
26.51 
23.87 
34.44 
20.80 
20.52 
20.10 
23.13 
22.82 
20.24 
19.76 
19.64 
19.07 
20.86 
19.84 
24.08 
23.32 
20.74 
18.31 
19.96 
25.31 
18.03 
24.72 
18.85 
18.96 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
8 
8 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

OVERBURDEN (FILL) 
OVERBURDEN (ALLUVIUM) 

OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (FILL) 

BEDROCK 
OVERBURDEN (ALLUVIUMV BEDROCK 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 

BEDROCK 
BEDROCK 
BEDROCK 

OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN ( F i a ) 
OVERBURDEN (FIU) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 

8.37 
7.18 
6.52 
6.09 
6.14 
9.03 
7.15 
6.43 
16.58 
14.67 
9.22 
3.87 
4.61 
4.38 
3.85 
3.72 
1.1 

4.25 
6.02 
5.69 
3.46 
4.09 
4.13 
3.81 
8.81 
8.63 
2.68 
1.22 
4.94 
4.82 

7 
9.78 
6.93.jfc 
10.71 
4.32 
4.22 

-0.61 
0.20 
0.52 
0.48 
0.81 
-0.48 
0.08 
0.84 
0.56 
2.62 
16.44 
21.82 
21.90 
19.49 
30.59 
17.08 
19.42 
15.85 
17.11 
17.13 
16.78 
15.67 
15.51 
15.26 
12.05 
11.21 
21.40 
22.10 
15.80 
13.49 
12.96 
15.53 
11.10 
14.01 
14.53 
14.74 

1 
8.63 
7.85 
7.30 
12.50 
12.16 
9.21 
7.98 

6.24 
5.46 
4.91 
10.11 
9.77 
6.82 
5.59 

2 
2 
2 
6 
2 
2 
2 

OVERBURDEN (FILL) 
OVERBURDEN (ALLUVIUM) 

OVERBURDEN (FILL/DREDGE) 
BEDROCK 

OVERBURDEN (FILL) 
OVERBURDEN (FILL) " 
OVERBURDEN (FILL) 

5.9 
4.51 
4.5 

8.99 
8.65 
6.34 
5.02 

0.34 
0.95 
0.41 
1.12 
1.12 
0.48 
0.57 



TABLE 2-3 

SUMMARY OF WATER ELEVATIONS - AUGUST 2000 
BASEWIDE GROUNDWATER OU RI 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Well Name 

7MW7S 
7MW8S 
7MW9S 
B325-MW1 
B32S-MW3 
B325-MW4 
14MW1S 

Depth to 
Top of 
Screen 
(Feet) 

5.50 
3.00 
4.00 
3.00 
2.50 
4.00 
4.00 

Depth to 
Bottom ol 

Screen 
(Feet) 

15.50 
13.00 
14.00 
13.00 
12.50 
14.00 
14.00 

SOUTHERN REGION WELLS 
8MW1 
8MW10S 
8MW2D 
8MW2S 
8MW3 
8MW4 
8MW5S 
8MW60 
8MW6S 
8MW8D 
8MW8S 
8MW9S 
15MW1D 
15MW1S 
15MW2S 
15MW3S 
23MW01D 
23MW01S 
23MW02D 
23MW02S 
23MW03D 
23MW04D 
23MW04S 
HNUS-11 
HNUS-13 
HNUS-2 
HNUS-20 
HNUS-23 

6.40 
14.50 
54.00 
5.90 
5.80 
5.40 
6.00 
60.00 
4.00 
48.00 
7.00 
14.00 
36.00 
5.00 
5.00 
5.00 
50.00 
6.00 
18.60 
4.00 
39.00 
65.50 
45.00 
5.00 
5.00 
4.00 
5.00 
7.00 

LOWER SUBASE WELLS 1 
FOMW14 
MW1-7RI 
MW2-3RI 
MW2-6RI 
MW3-6RI 
MW3-7RI 
MW4-6R1 
MW4-7RI 
NES010 
13MW1 
13MW10 
13MW12 
13MW14 
13MW19 
13MW2 
13MW20 
13MW21 
13MW3 

3.20 
5.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
4.30 
7.49 
5.00 
5.30 
4.80 
5.00 
7.67 
3.00 
5.00 
7.36 

16.40 
21.50 
64.00 
15.90 
15.80 
14.40 
16.00 
70.00 
14.00 
78.00 
17.00 
19.00 
46.00 
15.00 
15.00 
15.00 
56.50 
16.00 
28.50 
14.00 
55.00 
95.50 
55.00 
15.00 
15.00 
14.00 
15.00 
17.00 

10.20 
9.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
930 
17.49 
15.00 
15.30 
14.80 
15.00 
17.67 
13.00 
15.00 
17.36 

Top Of 
Casing 

Elevation 
1982 

Datum 

46.57 
42.10 
37.91 
47.23 
46.05 
46.88 
51.44 

10.15 
21.61 
9.77 
9.43 
8.96 
9.34 
10.94 
9.62 
9.66 
19.53 
19.68 
21.40 
28.05 
28.08 
28.90 
26.26 
36.83 
37.25 
23.19 
23.35 
22.91 
21.89 
21.56 
22.23 
25.71 
20.70 
22.51 
20.42 

12.68 
8.11 
7.78 
6.02 
6,31 
6.66 
6.90 
8.06 
8.10 
13.36 
8.44 
9.21 
7.98 
8.05 
12.80 
10.45 
8.70 
12.89 

Top of 
Casing 

Elevation 
1988 

Datum 

44.18 
39.71 
35.52 
44.84 
43.66 
44.49 
49.05 

7.76 
19.22 
7.38 
7.04 
6.57 
6.95 
8.55 
7.23 
7.27 
17.14 
17.29 
19.01 
25.66 
25.69 
26.51 
23.87 
34.44 
34.86 
20.80 
20.96 
20.52 
19.50 
19.17 
19.84 
23.32 
18.31 
20.12 
18.03 

10.29 
5.72 
5.39 
3.63 
3.92 
4.27 
4.51 
5.67 
5.71 
10;97 
6.05 
6.82 
5.59 
5.66 
10.41 

. 8.06 
6.31 
10.50 

Well 
Diameter 

2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
8 
2 
8 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Aquifer Monitored 

BEDROCK 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (AUUVIUM) 
OVERBURDENiBEDROCK 

OVERBURDEN 
OVERBURDEN 

OVERBURDEN (ALLIA/IUM) 

OVERBURDEN (FILL) 
BEDROCK 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (FttJ.) 
OVERBURDEN (FILL) 
OVERBURDEN (FIU) 
OVERBURDEN (FILL) 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (FILL) 

BEDROCK 
OVERBURDEN (ALLUVIUM)/BEDROCK 

BEDROCK 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 
OVERBURDEN (ALLUVIUM) 

BEDROCK 
OVERBURDEN (ALLUVIUM) 

BEDROCK 
OVERBURDEN (ALLUVIUM) 

BEDROCK 
BEDROCK 

OVERBURDEN (AUUVIUM) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 

OVERBURDEN(FILL/ALLUVIUM) 
OVERBURDEN(FILL) 
OVERBURDEN(FILL) 
OVERBURDEN(FILL) 
OVERBURDEN(FILL) 
OVERBURDEN(FILL) 
OVERBURDEN(FILL) 
OVERBURDEN(Fia) 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (AUUVIUM) 
OVERBURDEN (AUUVIUM) 

OVERBURDEN (FILL) 
OVERBURDEN (FIU) 
OVERBURDEN (FIU) 

OVERBURDEN (ALLUVIUM) 
OVERBURDEN (FILL) 
OVERBURDEN (FILL) 

OVERBURDEN (ALLUVIUM) 

Depth to 
Water 
(feet) 

August 
2000 

2.45 
5.84 
5.88 
3.15 
1.87 
4.07 
5.32 

8.70 
16.35 
7.65 
7.03 
6.53 
6.67 
9.30 
7.70 
6.96 
16.81 
15.24 
15.93 
9.98 
5.58 
6.36 
4.49 
4.65 
6.64 
6.11 
6.09 
7.19 
7.44 
8.11 
8.88 
4.51 
5.47 
8.24 
8 . 8 9 ^ 

9.35 
5.50 
5.94 
3.00 
3.31 
3.88 
3.92 
5.50 
6.02 
10.11 
6.12 
6.38 
6.60 
4.58 
9.49 
7.12 
5.33 
9.85 

Water 
ElevaUon 
(tt-msl)* 
August 
2000 

41.73 
33.87 
29.64 
41.69 
41.79 
40.42 
43.73 

-0.94 
2.87 
-0.27 
0.01 
0.04 
0.28 
•0.75 
-0.47 
0.31 
0.33 
2.05 
3.08 
15.68 
20.11 
20.15 
19.38 
29.79 
28.22 
14.69 
14.87 
13.33 
12.06 
11.06 
10.96 
18.81 
12.84 
11.88 
9.14 

0.94 
0.22 
-0.55 
0.63 
0.61 
0.39 
0.59 
0.17 
•0.31 
0.86 
-0.07 
0.44 
-1.01 
1.08 
0.92 
0.94 
0.98 
0.65 



APPENDIX B.6 

SITE 7 - TORPEDO SHOPS SOIL DATA 



SUMMARY OF SITE 3 SOIL DATA -AREA A DOWNSTREAM 
BASEWIDE GROUDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GRORON, CONNECTICUT 

PAGE 1 OF 1 

location 
matrix 
sample 
depth 
sample.date 
validated 
cto_pro| 
proj.manager 

3SB14S3 
SB 

S3SB14S3234 
32-34 

6/22/00 
TRUE 
312 

CERC0NE,D. 

3SB29D0 
SB 

S3SB29D0911 
09-11 

6(13/00 
TRUE 
312 

CERCONE, D. 

3SB29D1 
SB 

S3SB29D1012 
10-12 

6/23/00 
TRUE 
312 

CERCONE, 0. 
Grain Size (%) 
SIEVE (t 10 
SIEVE* 100 
SIEVE #200 
SIEVE #4 
SIEVE #40 
SIEVE #50 
SIEVE 1-1/2-
SIEVE 1/2" 
SIEVE 3" 
SIEVE 3/4" 
SIEVE 3/8" 

100 
94.44 
66.05 
100 

99.07 
98.61 
100 
100 
100 
100 
100 

Miscellaneous Parameters 
BULK DENSITY (LB/CU FT) 
PH 
POROSITY (N) 
SPECIFIC GRAVITY 
TOTAL ORGANIC CARBON (MG/KG) 109 U 

11222 
6.96 

0.3306 
2.69 

123 U 

< 

Cf»N' 

< < 



\ ^ ^ 
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APPENDIX B.2 

SITE 3 - AREA A DOWNSTREAM SOIL DATA 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 1 

location 
matrii 
sample 
sacode 
depth 
sample_dal< 
validated 
cto_pro| 
pro|.man»ger 

7SB01 
SB 

S7SB010912 
NORMAL 

09-12 
6/13«0 
TRUE 
312 

CERCONE, D. 
Grain Size (%) 
SIEVE # 10 
SIEVE »100 
SIEVE # 200 
SIEVE #4 
SIEVE # « 
SIEVE # 50 
SIEVE M/2-
SIEVE 1/2-
SIEVE 3-
SIEVE 3IA' 
SIEVE 3/8-

35.38 
27.44 
19.49 
4571 
30.99 
29.82 
100 

63.77 
100 

too 
58.69 

Miscellaneous Parametert 
BULK DENSITY (LB/FT) 
PH 
POROSITY(N) 
SPECIFIC GRAVITY 

98.77 
8.33 

0.3736 
2.53 

v^ U Cf^ 

( < < 



APPENDIX B.17 

SITE 23 - TANK FARM SOiL DATA 



SUMMARY OF SITE 23 SOIL DATA 

TANK FARM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 1 

site 

location 

matrix 

sample 

depth 
sample.date 

validated 
c to j j ro j 
proJ_manager 

23 
23SB02S 

SB 
S23SB02S0810 

08-10 
6/13/00 

TRUE 

312 
CERCONE, D. 

23 

23SB04S 

SB 
S23SB04S1012 

10-12 

6/13/00 
TRUE 

312 
CERCONE, 0. 

Grain Sixe (%) 

SIEVE # 10 

SIEVE # 100 

SIEVE # 200 
SIEVE # 4 
[SIEVE #40 

SIEVE # 50 

SIEVE 1-1/2" 
SIEVE t/2-
SIEVE 3" 
SIEVE 3/4" 

SIEVE m ' 

87.69 
40.62 

25.12 
92.55 
65.74 

57.20 

100 

98.41 
100 
100 

97,22 

97.51 

39.98 

17.01 

98.70 
87.00 

79.31 

100 

100 
100 
100 

99.57 

Miscellaneous Parameters 
BULK DENSITY (LB/CU FT) 
PH 
SPECIFIC GRAVITY 

TOTAL ORGANIC CARBON (MG/KG) 
POROSITY (N) 

90.83 

5.96 
2.54 

125 U 
0.4263 . 

90.75 

7,46 
2.68 

126 U 
0.4567 

i 
L (7otJ\i-

( 

C M ' 
l . ^ r - ^ 

^ O^Oiy a 
< 



ATTACHMENT B 

VAPOR INTRUSION MODELING PRINTOUTS 



SITE 2 

AREA A UPGRADIENT 



RESIDENTIAL 

, ^ 



DATA ENTRY SHEET 

GW-ADV 
Version 3 .1 ; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" in -YES" box) 

YES I i 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler "X" in "YES" box a r t l ;n;iia; groundwaier cone below) 

YES I X I 

MORE 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

ENTER 
initial 

groundwater 

c o n e , 

Cw 

W )̂ 
Chloroform 

ENTER 

Average 
soil/ 

groundwater 

temperature. 

Ts 

(°C) 

1 " 

ENTER 
Depth 

belovif grade 
to bottom 

of enclosed 
Space floor. 

(cm) 

15 

ENTER 

Depth 
below grade 

to water table. 

(cm) 

1 190 

ENTER ENTER ENTER 
Totals must add up to value of L^„,T (ceil G28) 

Thickness 
ofso i i 

Stratum A. 
h^ 

(cm) 

Thickness Thickness 
of soil of soil 

stratum B, stratum C, 
(Enter value or 0) (Enter value or 0) 

ha he 

(cm) (cm) 

190 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A .B , or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A SL 

ENTER ENTER 

Soil 
Stratum A User-defmed 

SCS stratum A 
soil type soil vapor 

(used to estimate OR permeability, 
soil vapor k̂  

permeabiiity^ (cm^) 

SL 1 1 

MORE 
4' 

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

(g/cm') 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity, 

(cm^/cm^) [ 

ENTER 
Stratum B 

SCS 
soil type 

LOOKuD So.l 
Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

P. ' 

(g/cm^) 

ENTER 
Stratum B 
soil total 
porosity, 

n^ 

(unitless) 

ENTER 
Stratum B 

so'l water-filled 
porosity. 

(cm^/cm^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

p." 
(g/cm') 

ENTER 
Stratum C 
soil total 
porosity. 

ENTER 
Stratum C 

soil water-filled 
porosity. 

1.66 I 0.054 1 66 0 375 

MORE 
4. 

MORE 

END 

ENTER 
Er.closed 

space 
floor 

tti ickness, 

L „ ,c . 

(cm) 

1 10 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

1 70 

ENTER 

Soil-bldg. 
pressure 

differential. 

AP 

(g/cm-s^) 

1 40 1 

ENTER 
Averaging 

l ime for 
noncarcinogens, 

ATMC 

1 30 1 

ENTER 

Enclosed 

space 

floor 

length. 

LB 

(cm) 

1000 

ENTER 

Exposure 
duration, 

ED 

30 

ENTER 

Enclosed 

space 

floor 

width, 

W B 

(cm) 

1 1000 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

1 350 

ENTER 

Enclosed 
space 
height, 

HB 

(cm) 

244 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) 

1 0,1 

ENTER 
Target hazard 

quotient for 

noncarcinogens 
THQ 

(unitless) 

l.OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 

indoor 

air exchange 
rale, 
ER 

(1/h) 

0.25 1 

ENTER-

Average vapor 
flow rate into bldg. 

OR 

Leave blank to calculate 

Q„. i 

t l lm] 

1 5 1 

Site 2 - Area A Upgradient - Chloroform Page 1 of 5 
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( ( 

CHEMICAL PROPERTIES SHEET 

DIffuslvity 
in air, 

Da 
(cm^/s) 

Diffusivity 
in water, 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature, 

H 
(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature, 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point, 

TB 

CK) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient, 

KQC 

(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

{\iglmY 

Reference 
cone. 
RfC 

(mg/m^) 

1.04E-01 

END 

1 .OOE-05 3.66E-03 25 1 6,988 334.32 536.40 3.98E+01 7.92E+03 2.3E-05 4.9E-02 

Site 2 - Area A Upgradient - Chloroform Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

™l?.?<=) -

Source-
building 

separation, 

LT 

. , l ? V ^ J , 

Stratum A 
soil 

air-filled 
porosity, 

e,* 
(cm^/cm^) 

stratum B 
soil 

air-filled 
porosity. 

e/ 
(cm'/cm^) 

stratum C 
soil 

air-filled 
porosity, 

e.= 
(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation. 

S,. 

(cm^/cm^) 

Stratum A 
soil 

intrinsic 
permeability, 

kl 

(cm') 

Stratum A 
soil 

relative air 
permeability, 

krq 

(cm= )̂ 

Stratum A 
soil 

effective vapor 
permeability, 

k. 

(cm') 

Thickness of 
capillary 

zone, 

Lcz 

Total 
porosity in 
capillary 

zone. 

Air-filled 
porosity in 
capillary 

zone, 

Water-filled 
porosity in 
capillary 

zone. 

(cm^/cm^) (cm'/cm-') (cmVcm^) 

25,00 I 0.33 I 0.010 I 0.320 9.46E->08 I 175 | 0.227 0.321 0.321 0.220 5.94E-09 0.879 5.22E-09 4,000 

Bldg. 
ventilation 

rale, 

^bui ld inq 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Crack-
to-total 

area 
ratio, 

n 
(unitless) 

Crack 
depth 
below 
grade. 

^crack 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

AH.,,s 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m^/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

Mrs 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D ' \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D="a 

(cm'/s) 

Stratum 

c 
effective 
diffusion 

coefficient. 

D="c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

o"'„ 
(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient, 

D-'V 
(cm'/s) 

Diffusion 
path 

length, 

Ld 

(cm) 

1.69E+04 1.06E+06 3.77E-04 15 7,544 1.95E-03 8.38E-02 1.76E-04 6.85E-03 I 0.OOE+OO | O.OOE •̂00 | 2.48E-05 | 1.70E-04 | 175 

Convection 
path 

length, 

Lp 

, (cm), 

Source 
vapor 
cone. 

^sou rce 

(Hg/m') 

Crack 
radius. 

f c a c k 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Q,..i 

(cm^ls) 

Crack 
effective 
diffusion 

coefficient. 
Q C C k 

(cm'/s) 

Area of 
crack. 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuildi"Q 

imim') 

Unit 
risk 

factor. 

URF 

(Mg/m=)-' 

Reference 
cone, 

RfC 

(mg/m') 

15 8,38E+01 0.10 8.33E+01 6.85E-03 4.00E-f02 1.29E+132 6.O0E-O5 5.03E-03 2.3E-05 4.9E-02 

END 

Site 2 - Area A Upgradient - Chloroform 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; 

( 

INCREMENTAL RISK CALCULATIONS; 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^lg/L) 

Pure 
component 

water 
solubility, 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

NA NA NA 7.92E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

4.8E-08 9.8E-05 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Upgradient - Chloroform Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREMENTAL RISK CALCULATIONS; 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility, 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

2.10E+01 1.02E+04 2.10E+01 7.92E+06 2.10E+01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Upgradient - Cfiloroform Page 5 of 5 5/30/2008 

( i 



( ( 
DATA ENTRY SHEET 

( 

G W - A D V 
Version 3 .1 ; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUrJDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone below) 

YES i X I 

MORE 

ENTER 

Chemical 
CAS No. 

(numbers only. 
no dashes) 

ENTER 
Initial 

groundwater 
cone . 

Cw 
(MQ/L) Chemical 

Trichroroethylene 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 

CO 

ENTER 
Depth 

Delow grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

ENTER 

Depth 
below grade 

to water table, 

LwT 

(cm) 

1 11 15 1 190 

ENTER ENTER 
Totals must add up to value 

Thickness 
of soil 

stratum A, 

h . 

(cm) 

Thickness 
ofsoi i 

stratum B, 
(Enter value or 0) 

(cm) 

ENTER 

of L»v, (cell G28) 

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 

(cm) 

190 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A SL 

ENTER 

Soil 

stratum A 
SCS 

soil type 
(used to estimate OP 

soil vapor 

permeabilit^J 

ENTER 

User-defined 
stratum A 
soil vapor 

permeability, 

k. 
(cm') 

SL 1 1 

MORE 
4' 

ENTER 
Stratum A 

SCS 
soil type 

LOOK'jp So>l 

Parameters 

ENTER 
Stratum A 

soil dry 
bulk density. 

(g/cm^) 

ENTER 
Stratum A 
soil total 

porosity. 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity. 

(cmVcm^) i 

ENTER 
Stratum B 

SCS 

soil type 

LOOKUP SOA 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm') 

ENTER 
Stratum B 
soil total 
porosity. 

(unitless) 

ENTER 
Stratum B 

soil water-filled 

porosity. 

(cmVcm^) 

ENTER 
Stratum C 

SCS 

soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

sod dry 

bulk density. 

(g/cm=) 

ENTER 
Stratum C 

soil total 
porosity. 

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity. 

e." 
(cm' /cm') 

I 

MORE 
4' 

MORE 
4-

ENTER 
Enclosed 

space 
floor 

thickness. 

L„.c> 

(cm) 

ENTER 

Soll-bldg, 
pressure 

differential 
AP 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

ENTER 

Enclosed 
space 
height. 

He 

(cm) ( c ^ ) 

ENTER 

Floor-wall 
seam crack 

width, 
w 

ENTER 

Indoor 

air exchange 
rate, 
ER 

ENTER 
Averaging 

l ime for 
carcinogens. 

ATc 

-™ir?J 

ENTER 
Averaging 

time for 
noncarcinogens. 

ATNC 

„ . , . i ^ 

ENTER 

Exposure 
duration. 

ED 

(Y-^> 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens. 

THQ 
(unitless) 

Used to calculate risk-based 
groundwaier concentration 

ENTER 
Average vapor 

flow rate into bldg 
OR 

Leave blank to calculate 

Q«.i 

(L/m) 

Site 2 - Area A Upgradient - TCE - EPA Toxicity Criteria Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air, 

Da 

(cm^/s) 

Diffusivity 
in water, 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature, 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point, 

AH,,t, 

(cal/mol) 

Normal 
boiling 
point, 

TB 

(°K) 

Critical 
temperature. 

Tc 
TK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

(ng/m')-^ 

Reference 
cone, 
RfC 

(mg/m^) 

7.90E-02 

END 

9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 1.1E-04 3.5E-02 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
iduration, 

T 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

Stratum A 
soil 

air-filleci 
porosity. 

e/ 
(cmVcm^) 

Stratum B 
soil 

air-filled 
porosity. 

e,= 
(cm^/cm') 

Stratum C 
soil 

air-filled 
porosity. 

e.̂  
(cm=/cm') 

Stratum A 
effective 
total fluid 

saturation. 

S„ 

(cm'/cm^) 

Stratum A 
soil 

intrinsic 
permeability, 

K 

(cm') 

Stratum A 
soil 

relative air 
permeability, 

K, 

(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

K 

(cm') 

TIalckness of 
capillary 

zone. 

Lcz 

(cm) 

Total 
porosity in 
capillary 

zone. 

" c z 

(cmVcm^) 

Air-filled 
porosity in 
capillary 

zone. 

Sacz 

(cm'/cm^) 

Water-filled 
porosity in 
capillary 

zone. 

8 , . cz 

(cm^/cm') 

Floor-
wall 

seam 
perimeter 

^crack 

(cm) 

9.46E-t-08 I 175 0.227 0.321 0.321 0 220 5.94E-09 0.879 5.22E-09 25.00 0.33 0.010 0.320 4,000 

Bldg. 
ventilation 

rate, 

Qbuilding 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-total 

area 
ratio, 

11 

(unitless) 

Crack 
deplh 
below 
grade. 

^crack 

(cm) 

Enthalpy of 
vaporization at 

ave, groundwater 
temperature, 

AH.,Ts 

(cal/mol) 

Henry's law 
constant at 

ave, groundwater 
temperature. 

HTS 

(atm-m^/mol) 

Henrys law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D ' " . 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D ' \ 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D ' " „ 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D"^", 

(cm'/s) 

Diffusion 
patfi 

length. 

1-d 

(cm) 

1.59E+04 1.06E+06 3.77E-04 15 8,544 5.05E-03 2.17E-01 1.76E-04 5.20E-03 O.OOE+00 I O.OOE-̂ 00 | 8.83E-06 | 6 ,12E^^ 175 

Convection 
path 

length, 

L p 

(cm) 

Source 
vapor 
cone, 

c,„„. 
(Mg/m^) 

Crack 
radius, 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg,. 

Q s o . 

(cmVs) 

Crack 
effective 
diffusion 

coefficient. 

D " " " 

(cm'/s) 

Area of 
crack, 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp{Pe') 

(unitless) 

Inflnlte 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

Infinite 
source 
bldg. 

cone, 

Cbuiidinq 

(Ug/m^) 

Unit 
risk 

factor. 

URF 

(Mg/m^)-' 

Reference 
cone. 

RfC 

(mg/m^) 

1.95Et02 I 0.10 I 8.33E-t-01 | 5.20E-03 3.5E-02 I 15 4.00E+02 I 8.41E-H73 I 2.18E-05 4.24E-03 I 1.IE-04 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(tig/L) 

Pure 
component 

water 
solubility, 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

1 NA NA NA 1.47E+06 NA 1.9E-07 1.2E-04 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END-

END 

Site 2 - Area A Upgradient - TCE - EPA Toxicity Criteria Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility, 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

4.69E+00 7.74E+03 4.69E+00 1.47E+06 4.69E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 
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DATA ENTRY SHEET 

G W - A D V 
Version 3 .1 ; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUI^QW ATER CONCENTRATIOM (enler "X" m "YES" box) 

YES I I 

OR 

CALCULATE It^CREMEt^TAL RISKS FROM ACTUAL GROUI^DWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater cone, below) 

YES I X I 

MORE 

ENTER 

Chemical 
CAS No. 

{numbers only, 

no dashes) 

ENTER 
Initial 

groundwater 
cone , 

Cv^ 

(Mg/L) 

T r i c t i l o r o e t h y l e n e 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

1 11 

ENTER 

Depth 

below grade 

to bottom 

of enclosed 

space floor. 

Lf 

(cm) 

15 

ENTER 

Depth 

below grade 

to water table, 

Lw, 

(cm) 

1 190 

ENTER ENTER ENTER 

Totals must add up to value of L^ i (cell G28) 

Thickness Thickness 
Thickness ofsoi i o fso i i 

of soil stratum B, stratum C. 
stratum A, {Enter value or 0) (Enter value or 0) 

hft hg he 

(cm) (cm) (cm) 

190 1 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water lab'-e. 

(Enter A, B, or C) 

A 

ENTER 

SCS 
soil type 

a ire cily above 

Vi/ater table 

1 SL 

ENTER ENTER 

Soil 
stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used to estimate OR permeability, 
soil vapor k̂ , 

permeability) (cm') 

SL 1 1 

MORE 
4̂  

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum A 

soil dry 

bulk density, 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity, 

{crrAlcjrA) 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density. 

(g/cm') 

ENTER 
Stratum B 
soil total 
porosity, 

n^ 

(unitless) 

ENTER 
Stratum B 

soil vi'ater-fiiied 
porosity, 

(cm^/cm^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum C 
soil total 
porosity, 

n"̂  

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm' /cm' ) 

SL 1.80 0.330 0 103 1.66 0 054 I I.e 0.054 

MORE 
4' 

MORE 

I END 

ENTER 
Enclosed 

space 
floor 

thickness, 

L „ .c . 

ENTER 

Soll-bldg. 
pressure 

differential. 

ENTER 

Enclosed 
space 
floor 

length. 

LB 

ENTER 

Enclosed 
space 
floor 

width. 

Wo 

ENTER 

Enclosed 
space 
height. 

ENTER 

Floor-wall 
seam crack 

width, 
w 

ENTER 

Indoor 
air exchange 

rate, 

ER 

(cm) (g/cm-s') (cm) (cm) (cm) (cm) (1/h) 

1 10 1 40 1000 1 1000 1 244 0 1 0 25 1 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

ATNC 

(yr?)... 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 

Exposure 
frequency. 

EF 
(Oays/yr) 

ENTER 
Target 
nsk for 

carcinogens. 
TR 

(unitlessj 

ENTER 

Target hazard 
quotient for 

noncarcinogens 
THQ 

(unitless) 

Used to calculate nsk-based 
groundwater concentration. 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

(L/m) 

Site 2 - Area A Upgradient - TCE - Cal EPA Toxicity Criteria 5/30/2008 
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CHEMICAL PROPERTIES SHEET 

( 

Diffusivity 
in air, 

Da 

Diffusivity 
in water, 

Dw 

Henry's 
law constant 
at reference 
temperature, 

H 

Henry's 
law constant 

reference 
temperature, 

TR 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

Normal 
boiling 
point, 

TB 

Critical 
temperature, 

To 

Organic 
carbon 
partition 

coefficient, 

Koc 

Pure 
component 

water 
solubility, 

S 

Unit 
risk 

factor. 
URF 

Reference 
cone. 
RfC 

(cm-'/s) (cm^/s) (atm-m /mol) (°C) (cal/mol) °K) °K) (cm'/g) (mg/L) (l-ig/m' (mg/m 

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 2.0E-06 6.0E-01 

END 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

1 9.46E+08 

Bldg. 
ventilation 

rate. 

Qt)uilding 

(cm'/s) 

Source-
building 

separation. 

L, 

(cm) 

1 175 

Area of 
enclosed 

space 
below 
grade. 

Aa 

(cm") 

Stratum A 
soil 

air-filled 
porosity. 

e/ 
(cm'/cm') 

1 0.227 

Cracl<-
to-total 

area 
ratio, 

n 
(unitless) 

Stratum B 
soil 

air-filled 
porosity. 

e,= 
(cm'/cm^) 

1 0,321 1 

Crack 
depth 
below 
grade. 

Zcrack 

(cm) 

Stratum C 
soil 

air-filled 
porosity, 

e,= 
(cm'/cm') 

0.321 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AH. js 

(cal/mol) 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm'/cm'*) 

1 0.220 

Henry's law 
constant at 

ave. groundwater 
temperature. 

His 

(atm-m'/mol) 

Stratum A 
soil 

intrinsic 
permeability, 

k, 

(cm") 

1 5.94E-09 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Stratum A 
soil 

relative air 
permeability. 

K 
(cm") 

1 0.879 1 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(g/cm-s) 

Stratum A 
soil 

effective vapor 
permeability, 

K 

(cm") 

5.22E-09 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' \ 

(cm";s) 

Thickness of 
capillary 

zone. 

Lcz 

(cm) 

[ 25.00 

Stratum 
B 

effective 
diffusion 

coefficient. 

L> B 

(cm"/s) 

Total 
porosity in 
capillary 

zone, 

" c z 

(cm'/cm') 

1 0.33 1 

Stratum 
C 

effective 
diffusion 

coefficient. 

D'"c 

(cm"/s) 

Air-filled 
porosity in 
capillary 

zone, 

e,.cz 

{cm'/cm') 

1 0.010 

Capillary 
zone 

effective 
diffusion 

coefficient 

D "̂cz 

(cm"/s) 

Water-filled 
porosity in 
capillary 

zone, 

Swc, 

(cm'/cm') 

1 0.320 

Total 
overall 

effective 
diffusion 

coefficient, 

D=", 

(cm'/s) 

Floor-
wall 

seam 
perimeter. 

^c iack 

(cm) 

1 4,000 1 

Diffusion 
path 

length. 

Ld 

(cm) 

1 1.69E+04 

Convection 
path 

lengtti, 

Lp 

(cm) 

1 15 

1 END 

T 1.06E+06 

Source 
vapor 
cone, 

^soLirc« 

( M / m ' ) 

1 1.95E+02 

1 

1 3.77E-04 

Cracl< 
radius, 

fctack 

(cm) 

1 0.10 

r 15 1 

Average 
vapor 

flow rate 
into bldg., 

Qso. 

(cm'/s) 

1 8.33E+01 1 

8,544 

Crack 
effective 
diffusion 

coefficient, 
QCCk 

(cm"/s) 

5.20E-03 

1 5.05E-03 

Area of 
crack, 

Acrack 

(cm") 

1 4.00E+02 

1 2.17E-01 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

1 8.41E+173 

1 1,76E-04 1 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

1 2.18E-05 1 

5,20E-03 

Infinite 
source 
bldg. 

cone, 

Cbuildrnq 

(Mg/m') 

4.24E-03 

1 0,OOE+OO 

Unit 
risk 

factor, 

URF 

(ug /m' ) ' 

1 2.0E-06 

1 0,00E+00 

Reference 
cone. 

RfC 

(mg/m') 

1 6.0E-01 

1 8.83E-06 

1 

1 6.12E-05 1 175 1 

Site 2 - Area A Upgradient - TCE - Cal EPA Toxicity Criteria 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(ra/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(W/L) 

Pure 
component 

water 
solubility, 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

NA NA NA 1.47E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

3.5E-09 6.8E-06 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

2.58E+02 1.33E+05 2.58E+02 1,47E+06 2.58E+02 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Upgradient - TCE - Cal EPA Toxicity Criteria Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

rvlORE 
4-

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" m "YES" box) 

YES I I 
OR 

CALCULATE INCREtulENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter -X" in "YES" box and initial groundwater cone, below) 

YES I X ~| 

ENTER ENTER 

initial 
Criemical groundwater 
CAS No c o n e , 

(numbers only. C^ 
no dashes) (Mg/L) Cnemlcal 

67663 1.OOE'OO C h l o r o f o r m 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

1 11 

ENTER 

Deplh 

below grade 
to bottom 

of enclosed 
space floor, 

Lf 

(cm) 

15 

ENTER 

Depth 

below grade 

to water table, 

Lwi 

(cm) 

1 190 

ENTER 
Totals m 

Thickness 
of soil 

stratum A, 

(cm) 

ENTER 

ust add up to value 

Ttiickness 
of soil 

stratum B, 

(Enter value or 0) 

bs 

(cm) 

ENTER 

Df LwT (cell G28) 

Thickness 
ofso i i 

stratum C, 
(Enter value or 0) 

he 

(cm) 

190 1 1 

ENTER 

Soii 
stratum 

directiy above 
water tabie. 

(En le rA .B , o r C ) 

ENTER 

SCS 
soil type 

directiy above 

water table 

A 1 SL 

ENTER ENTER 

Soii 

stratum A User-defmed 

SCS stratum A 
soil type soi! vapor 

(used to estimate OR permeability, 
soil vapor l(^ 

permeability) (cm=) 

SL 1 1 

MORE 
4^ 

ENTER 

Stratum A 
SCS 

soii type 

Lookup Soil 

Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity. 

ENTER 
Stratum A 

soii water-filled 

porosity, 

(unitless) (cm''/cm^) 

ENTER 
Stratum B 

SCS 
soii type 

Lookup Soil 

Parameters 

ENTER 
Stratum B 

soii dry 
bulk density, 

(9/cm') 

ENTER 
Stratum B 
soil total 
porosity, 

n= 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

[cmVcrrA) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum C 
soti total 
porosity. 

ENTER 
Stratum C 

soil water-fii ied 
porosity, 

(cm^/cm^) 

1.80 0.330 ± 1 66 1.66 

MORE 
4' 

MORE 
• ^ 

END 

ENTER 
Enclosed 

space 
floor 

thickness. 

l-c,«k 

(cm) 

ENTER 

Soil-bldg. 

pressure 
differential 

i P 

(g/cm-s^) 

ENTER 

Enclosed 
space 
floor 

length. 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

wldlh. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height. 

H B 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

ENTER 

Indoor 
air exchange 

rate. 

ER 

(1/h) 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

• Q»>i 

(L/m) 

I 1000 I 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

ir^} ,.,. 

ENTER 
Averaging 

time for 
noncarcinogens. 

A T ^ 

fr'^) 

ENTER 

Exposure 
duration. 

ED 

.. .'y^') . 

ENTER 

Exposure 
frequency. 

EF 
(days/yr) 

ENTER 
Target 
nsk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 

noncarcinogens. 
THQ 

(unitless) 

Used to calculate risk-based 
groundwater concentration. 

Site 2 - Area A Upgradient - Chloroform - industnai Page 1 of 5 5/30^2008 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthialpy of 
vaporization at 

the normal 
boiling point, 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
("K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

{[ ig/mY 

Reference 
cone. 
RfC 

(mg/m'̂ ) 

1.04E-01 

END 

1.OOE-05 3.66E-03 25 6,988 334.32 536.40 3.98E+01 7.92E+03 2.3E-05 4.9E-02 

Site 2 - Area A Upgradient - Chloroform - Industrial Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Stratum B 
soil 

air-filled 
porosity, 

Stratum C 
soil 

air-filled 
porosity, 

e.= 
(cm^/cm^) 

Stratum A 
effective 
total fluid 

saturation. 

S„ 
(cm''/cm') 

Stratum A 
soil 

intrinsic 
permeability, 

ki 

(cm') 

Stratum A 
soil 

relative air 
permeability. 

Stratum A 
soil 

effective vapor 
permeability, 

K 
(cm') 

Thickness of 
capillary 

zone, 

Lcz 

(cm) 

Total 
porosity in 
capillary 

zone, 

Air-filled 
porosity in 
capillary 

zone, 

(cm^/cm') 

Water-filled 
porosity in 
capillary 

zone, 

Floor-
wall 

seam 
perimeter, 

0.320 I 4,000 0.321 0.220 5.94E-09 0.879 5.22E-09 25.00 0.33 0.010 

Bldg. 
ventilation 

rale. 

Qbuildinq 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-total 

area 
ratio, 

n 
(unitless) 

Crack 
deptti 
below 
grade. 

Zc.aci, 

(cm) 

Enthalpy of 
vaporization at 

ave, groundwater 
temperature. 

AH„,TS 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H',s 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

Mrs 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D=". 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

L> B 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D'"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D"'„ 
(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D' "T 

(cm'/s) 

Diffusion 
path 

length. 

L„ 
(cm) 

6.92E+04 1.06E+06 3.77E-04 15 7,544 1.95E-03 8.38E-02 1.76E-04 6.85E-03 O.OOE+00 O.OOE+00 2.48E-05 1.70E-04 175 

Convection 
path 

length. 

Lp 

(cm) 

Source 
vapor 
cone, 

L^source 

(pg/m^) 

Crack 
radius. 

rcr,ck 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Q,oii 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 

D " " " 

(cm'/s) 

Area of 
crack, 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuilding 

(ug/m') 

Unit 
risk 

factor. 

URF 

(ng/m')-' 

Reference 
cone. 

RfC 

(mg/m') 

15 8,38E+01 0,10 8.33E+01 6.85E-03 4.00E+02 1.29E+132 1.47E-05 1.23E-03 2.3E-05 4.9E-02 

END 

Site 2 - Area A Upgradient - Chloroform - Industrial 

( 

Page 3 of 5 

i 
5/30/2008 

( 



< 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^tg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(^ig/L) 

Pure 
component 

water 
solubility. 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 7.92E+06 NA 6.9E-09 1.7E-05 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Upgradient - Cfiloroform - Industnai Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.44E+02 5.81 E+04 1.44E+02 7.92E+06 1.44E+02 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Upgradient - Cfiloroform - Industrial Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCUt-ATE INCREIulENTAL RISKS FROful ACTUAL GROUNDW/ATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I X I 

MORE 
4-

ENTER 

Chemical 
CAS No. 

(numbers only. 

no dashes) 

ENTER 
Initial 

groundwater 
cone . 

Cw 
(Mfl/L) 

Trichloroethylene 

ENTER 

. Average 
soil/ 

groundwater 
temperature, 

Ts 

rc) 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Lf 

(cm) 

ENTER 

Depth 

below grade 

to water table, 

LwT 

(cm) 

1 16 1 190 

ENTER ENTER ENTER 

Totals must add up to value of LWT (cell G28) 

Tfiickness Thickness 
Tfiickness ofsoi i of sol! 

ofsoi i stratum B, stratum C, 
stratum A, (Enter value or 0) (Enter value or 0) 

h^ hg he 

(cm) (cm) (cm) 

190 1 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table. 

(Enler A, B , o r C ) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 SL 

ENTER ENTER 
Soil 

Stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used to estimate OR permeability, 
soil vapor k̂  

permeability^ (cm') 

SL 1 i 

MORE 

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity. 

ENTER 
Stratum A 

soil water-filled 
porosity. 

,5) (cm^/cm^) I 

ENTER 
Stratum B 

SCS 
soil type 

Loot up Soil 

Parameiers 

ENTER 
Stratum B 

soil dry 
bulk density, 

p . ' 

(g/cm') 

ENTER 
Stratum B 
soil total 
porosity. 

ENTER 
Slratum B 

soil water-filled 
porosity. 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum C 

soil dry 
bulk dens'ty, 

p." 
(g/cm') 

ENTER 
Stratum C 
soil total 
porosity. 

ENTER 
Stratum C 

soil water-^lled 

porosity, 

(cm' /cm' ) 

I 1 80 1 66 X 

MORE 
4-

MORE 
• I 

I END ] 

ENTER 
Enclosed 

space 
floor 

thickness, 

Lcrac. 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

ENTER 

Enclosed 
space 
height. 

HB 

ENTER 

Floor-wall 
seam crack 

v^idth. 

w 

ENTER 

Indoor 
air exchange 

rate. 
ER 

(crn) (g/cm-s ) (crn) (cm) (cm) (ctn) 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

-.-.--.M.,. 

ENTER 
Averaging 

l ime for 
noncarcinogens, 

A V 
(yrs) 

ENTER 

Exposure 
duration, 

ED 

1/̂ )̂ . 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 

noncarcinogens 
THQ 

(unitless) 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Average vapor 

flov^ rate mto bldg. 
OR 

Leave blank to calculate 

Q».i 

I k l ^ 

Site 2 - Area A Upgradient - TCE - EPA Toxicity Criteria - Industrial Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air, 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

Te 
CK) 

Critical 
temperature. 

To 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

iliglmY 

Reference 
cone, 
RfC 

(mg/m^) 

7,90E-02 

END 

9.1 OE-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 1.1E-04 3.5E-02 

Site 2 - Area A Upgratjient - TCE - EPA Toxicity Criteria - Inidustrial Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

(sec) 

Source-

building 

separation, 

LT 

stratum A Stratum B Stratum C 
soil soil soil 

air-filled air-filled air-filled 
porosity, porosity, porosity. 

(cm) (cm-'/cm^) (cm^/cm-*) (cm-'/cm'') 

Stratum A Stratum A Stratum A Stratum A 
effective soi! soil soil 
total fluid intrinsic relative air effective vapor 

saturation, permeability, permeability, permeability, 

S,B K k,5 k„ 

(cm^/cm^) (cm") (cm') (cm') 

Thici(ness of 
capillary 

zone. 

Lcz 

(cm) 

Total 
porosity in 
capillary 

zone. 

" C ! 

(cm'/cm^) 

Air-filled 
porosity in 
capillary 

zone. 

e.„ 
(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

e„„ 
(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

Xc„c» 

(cm) 

0,320 I 4,000 I 7.88E->08 I 175 0.227 0.321 0.321 0.220 5.94E-09 0.879 5.22E-09 25.00 0.33 0.010 

Bldg. 
ventilation 

rate, 

Qbuilding 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Crack-
to-total 

area 
ratio. 

n 
(unitless) 

Crack 
depth 
below 
grade. 

^crack 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

AH.Ts 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwaier 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave, soil 
temperature. 

Mrs 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D' "B 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D'̂ -'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D'"cz 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D"V 
(cm'/s) 

Diffusion 
path 

length, 

Ld 

(cm) 

I 6.92Et04 I 1.06E+06 | 3.77E-04 15 8,544 5.05E-03 2.17E-01 1.76E-04 5.20E-03 O.OOE^OO O.OOE+00 8.83E-06 6.12E-05 175 

Convection 
path 

length. 

L„ 
(cm) 

Source 
vapor 
cone. 

Cs„u,„ 

(ng/m') 

Crack 
radius, 

r „ „ k 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Qsoil 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 

D " ' * 

(cm'/s) 

Area of 
crack. 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuilding 

(ng/m') 

Unit 
risk 

factor, 

URF 

(pg/m')-' 

Reference 
cone. 

RfC 

(mg/m') 

15 1,08E+02 0.10 8.33E+01 5.20E-03 4.00E+02 8.41E+173 5.34E-06 I 5.78E-04 1. IE-04 3.5E-02 

END 

Site 2 - Area A Upgradient - TCE - EPA Toxicity Criteria - Industrial Page 3 of 5 5/30/2008 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^lg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

Pure 
component 

water 
solubility, 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1,47E+06 NA 1.6E-08 1. IE-05 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A UpgratJient - TCE - EPA Toxicity Criteria - IntJustrial Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

3.22E+01 4.42E+04 3.22E+01 t.47E+06 3.22E+01 1 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Upgradient - TCE - EPA Toxicity Criteria - Industrial Page 5 of 5 5/30/2008 



DATA ENTRY SHEET 

G W - A D V 
Version 3 .1 ; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

OR 

CALCULATE INCREtvlENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater cone, below) 

YES I X 1 

MORE 
4' 

ENTER 

Cnemlcal 
CAS No. 

numbers only. 

nodast ies) 

ENTER 
Initial 

groundwater 
cone . 

Cw 
(uq/L) 

Trichloroethylene 

ENTER 

Average 
soli/ 

groundwater 
temperature, 

Ts 

ENTER 

Deplti 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

ENTER 

Deptii 

below grade 

to water table, 

LWT 

(cm) 

• 

1 " 15 1 190 

ENTER ENTER ENTER 

Totals must add up to value ol L,VT (cell G28) 

Thickness Ttiici<ness 

Thickness ofso i i o fso i i 

o fso i i stratum B, stratum C, 

stratum A, (Enter value or 0) (Enter value or 0) 

h* ha he 

(cm) ^cm) (cm) 

190 1 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enler A. B. o rC ) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 SL 

ENTER 

Soil 

stratum A 

SCS 
soil type 

(used to estimate 0 
soil vapor 

permeability^ 

ENTER 

User-defined 
stratum A 
soil vapor 

^ permeability, 

(cm^) 

SL 1 1 

MORE 
4̂  

ENTER 
Stratum A 

SCS 
soil type 

Loohup Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

(g/cm') 

ENTER 
Stratum A 
soil total 
porosity. 

ENTER 
Stratum A 

soil water-filled 
porosity. 

(unitless) (cm' /cm') 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Paramelers 

ENTER 
Stratum B 

soil dry 
bulk density. 

ENTER 
Stratum B 
soil toial 
porosity. 

n^ 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm' /cm' ) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Pararnelers 

ENTER 
Stratum C 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum C 
soil total 
porosily. 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm' /cm' ) 

1.80 1.66 0.375 1.66 

MORE 

MORE 

END ~| 

ENTER 
Enclosed 

space 
tloor 

thickness. 

Lcr.cK 

(cm) 

ENTER 

Soil-bldg 
pressure 

differential, 

AP 

(g/cm-s^) 

ENTER 
Enclosed 

space 
floor 

length, 

Le 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) 

ENTER 

Floor-walf 
seam crack 

width. 

w 

(cm) 

ENTER 

Indoor 
air exchange 

rate. 
ER 

(1/h) 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

Q ^ , 

(L/m) 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

A T ^ 

(yrs) 

ENTER 

Exposure 
duration, 

ED 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Target 
nsk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens. 

THQ 
(unitless) 

Used to calculate nsk-based 
groundwater concentration. 

Site 2 - Area A Upgradient - TCE - Cal EPA Toxicity Critena - Industrial Page 1 of 5 5/30/2008 

( < ( 



( ( c 
CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air, 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point, 

AHv.b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

(°K) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient, 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

8 

(mg/L) 

Unit 
risk 

factor. 
URF 

i^glmY 

Reference 
cone, 
RfC 

(mg/m^) 

7.90E-02 

END 

9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 2.0E-06 6.OE-01 

Site 2 - Area A Upgradient - TCE - Cal EPA Toxicity Criteria - Industrial Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

1 7.88E-<-08 

Bldg. 
ventilation 

rate, 

Qbuilding 

(cm^/s) 

Source-
building 

separation. 

LT 

(cm) 

1 175 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

stratum A 
soil 

air-filled 
porosity. 

9,* 

(cm^/cm^) 

1 0,227 1 

Crack-
to-total 

area 
ratio. 

n 
(unitless) 

Stratum B 
soil 

air-filled 
porosity. 

9." 

(cm'/cm') 

0,321 1 

Cracl< 
deptti 
below 
grade. 

2cracK 

(cm) 

stratum C 
soil 

air-filled 
porosity, 

0."= 

(cm'/cm^) 

0.321 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

AH.,Ts 

(cal/mol) 

Stratum A 
effective 
total fluid 

saturation, 

S,e 

(cm'/cm') 

1 0.220 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Stratum A 
soil 

intrinsic 
permeability. 

ki 

(cm') 

1 5.94E-09 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Stratum A 
soil 

relative air 
permeability. 

K, 

(cm') 

1 0,879 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(q/cm-s) 

Slratum A 
soil 

effective vapor 
permeability. 

K 

(cm') 

1 5.22E-09 1 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' \ 

(cm'/s) 

Thickness of 
capillary 

zone. 

Lcz 

(cm) 

25.00 

Stratum 
B 

effective 
diffusion 

coefficient. 

D - B 

(cm'/s) 

Total 
porosity in 
capillary 

zone. 

Hcz 

(cm'/cm') 

1 0.33 

Stratum 
C 

effective 
diffusion 

coefficient. 

D"'c 

(cm'/s) 

Air-filled 
porosity in 
capillary 

zone. 

6,c, 

(cm'/cm') 

1 0,010 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D-"„ 

(cm'/s) 

Water-filled 
porosity in 
capillary 

zone, 

ew,cz 
(cm'/cm') 

1 0,320 

Total 
overall 

effective 
diffusion 

coefficient, 

D=", 

(cm'/s) 

Floor-
wall 

seam 
perimeter. 

XrracK 

(cm) 

1 4,000 1 

Diffusion 
path 

length. 

L„ 

(cm) 

6,92E-^04 1,06E+06 3,77E-04 15 8,544 5,05E-03 2,17E-01 1,76E-04 5,20E-03 0,DOE+OO O.OOE+00 8.83E-06 6.12E-05 175 

Convection 
path 

length, 

L„ 

(cm) 

Source 
vapor 
cone. 

'-^source 

(l^g/nn^) 

Crack 
radius, 

''cracK 

(cm) 

Average 
vapor 

flow rate 
into bldg,. 

Q.0,1 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient, 

D"»" 

(cm'/s) 

Area of 
crack. 

Acrsck 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuildinq 

(Md/m', 

Unit 
risk 

factor, 

URF 

w^r 

Reference 
cone. 

RfC 

(mg/m') 

15 1.95E+02 0.10 8.33E+ai 5.20E-03 4.00E+02 8.41E+173 5.34E-06 1.04E-03 2.0E-06 6.0E-01 

I END I 

Site 2 - Area A Upgradient - TCE - Cal EPA Toxicity Criteria - Industrial 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(M/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(W/L) 

Pure 
component 

water 
solubility, 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

NA NA NA 1.47E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

5.1E-10 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

1.2E-06 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Upgradient - TCE - Cal EPA Toxicity Criteria - Industnai Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cqnc. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.77E+03 7.58E+05 1.77E+03 1.47E+06 1.77E+03 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Upgradient - TCE - Cal EPA Toxicity Cnteria - Industrial Page 5 of 5 5/30/2008 

< i ( 



SITE 2 

AREA A DOWNSTREAM 



< < ( 

DATA ENTRY SHEET 

GW-ADV 
Version 3 .1 ; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTflATlON (enter "X" In "YES" box) 

YES 

OR 
CALCULATE INCREIHENTAL RISKS FROtvl ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I X I 

Jl/IORE 
•I' 

ENTER 

Chemical 
CAS No. 

(numbers only. 

no dashes) 

ENTER 
Initial 

groundwater 

cone . 

Cw 
(M/L) 

Trichloroethylene 

ENTER 

Average 
soil/ 

groundwater 

temperature. 

Ts 

(°C) 

1 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor. 

L, 

(cm) 

15 1 

ENTER 

Depth 

below grade 
to water table. 

L™, 

(cm) 

110 

ENTER 

Totals m i 

Thickness 

of soil 
stratum A, 

h . 

(cm) 

ENTER ENTER 
St add up to value of L „ r (cell G28) 

Thickness Thickness 
ofsoi i ofsoi i 

stratum B, stratum C, 
(Enler value or 0) (Enter value or 0) 

be be 

(cm) (cm) 

110 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table. 

(Enter A, B, o rC) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 SL 

ENTER 
Soil 

stratum A 
SCS 

soil type 

ENTER 

User-defined 
stratum A 
soil vapor 

(used to estimate OR permeability. 

soil vapor 

permeability^ 

SL 1 

K 
(cm') 

1 

MORE 
4/ 

ENTER 
Stratum A 

SCS 
soli type 

Lookup Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity, 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity, 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

ENTER 
Stratum B 
soil total 
porosity. 

ENTER 
Stratum B 

soil water-filled 
porosity. 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum C 

soii dry 
bulk density, 

p." 
(g/cm') 

ENTER 
Stratum C 
soil total 
porosity. 

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity, 

I I 1.80 1.66 1.66 

MORE 
i f 

MORE 
4' 

I END I 

ENTER 
Enclosed 

space 
floor 

thickness. 

Lcrac. 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

ENTER 
Enclosed 

space 
floor 

lengtti. 

LB 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

ENTER 

Enclosed 
space 
height, 

HB 

ENTER 

Floor-wall 
seam crack 

width, 
w 

ENTER 

Indoor 
air exchan 

rate, 

ER 

(cm) (g/cm-s') (cm) (cm) (cm) (cm) (1/h) 

1 10 1 40 1000 1 1000 1 244 0 1 0 25 1 
ENTER 

Averaging 
time for 

carcinogens. 

ATc 
(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT,c 
(yrs) 

ENTER 

Exposure 
duration. 

EO 

(yrs) 

ENTER 

Exposure 
frequency. 

EF 

i ^ S X ^ 

ENTER 

Target 
nsk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Targel hazard 

quotient for 

noncarcinogens 
THQ 

(unitless) 

Used to calculate nsk-based 
groundwater concentration. 

ENTER 
Average vapor 

flow rate mto bldg. 
OR 

Leave blank to calculate 

QM,I 

(L/m) 

Site 2 - Area A Downstream - TCE - EPA Toxicity Criteria Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air, 

Da 

(cm^/s) 

Diffusivity 
in w/ater, 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature, 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature, 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm'/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

{[iglm'A 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

•9.1 OE-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 1.1E-04 3,5E-02 

Site 2 - Area A Downstream - TCE - EPA Toxicity Criteria Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

•t 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

stratum A 
soil 

air-filled 
porosity. 

e,* 
(cm^/cm^) 

Stratum B 
soil 

air-filled 
porosity, 

e,° 
(cm^/cm') 

Stratum C 
soil 

air-filled 
porosity, 

e,= 
( c m V m ' ) 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm'/cm^) 

Stratum A 
soil 

intrinsic 
permeability. 

K 
(cm') 

Stratum A 
soil 

relative air 
permeability. 

k„ 
(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

K 
(cm') 

Thickr^ess of 
capillary 

zone. 

Lc. 

(cm) 

Total 
porosity in 
capillary 

zone. 

" c . 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone, 

6s.cz 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone, 

9w.cz 

(cm'/cm') 

Floor-
wall 

seam 
perimeter, 

^c rack 

(cm| 

0.227 I 0.321 I I 4,000 ~| 9,46E+08 95 0.321 0.220 5.94E-09 0.879 5.22E-09 25.00 0.33 0.010 0.320 

Bldg. 
ventilation 

rate. 

QbuiUing 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

Ae 

(cm') 

Crack-
to-total 

area 
ratio. 

T| 

(unitless) 

Crack 
deptfi 
beiovy 
grade. 

Zcrack 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AH.js 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave, groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D=". 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D'"B 

(cm'/s) 

Stratum 

c 
effective 
diffusion 

coefficient. 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

o'\. 
(cm^/s) 

Total 
overall 

effective 
diffusion 

coefficient, 

D" 'T 

(cm'/s) 

Diffusion 
path 

length. 

La 

(cm) 

1.69E+04 1.06E+06 3.77E-04 15 8,544 5.05E-03 I 2.17E-01 I 1.76E-04 5.20E-03 O.OOE+00 0,OOE+OO 8.83E-G6 3.34E-05 95 

Convection 
path 

length. 

L p 

(cm) 

Source 
vapor 
cone. 

Csource 

(Hg/m') 

Crack 
radius, 

•"crack 

(cm) 

Average 
vapor 

flow rate 
into bldg,. 

0,0,1 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
pcrack 

(cm'/s) 

Area of 
crack. 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

CDiJiKJinq 

(Mg/m') 

Unit 
risk 

factor. 

URF 

w^r 

Reference 
cone. 

RfC 

(mg/m') 

15 I 4.33E+02 0.10 8.33E+01 5.20E-03 4.00E+02 8.41E+173 2.19E-05 9.48E-03 1. IE-04 3.5E-02 

END 

Site 2 - Area A Downstream - TCE - EPA Toxicity Criteria Page 3 of 5 5/30/2008 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(t^g/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(^ig/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility. 

S 
(MQ/L) 

Final 
indoor 

exposure 
groundwater 

cone. 

NA NA NA 1.47E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

4.3E-07 2.6E-04 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Downstream - TCE - EPA Toxicity Criteria Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 

carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

4.67E+00 7.70E+03 4.67E+00 1.47E+06 4.67E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Dovi/nstream - TCE - EPA Toxicity Criteria Page 5 of 5 5/30/2008 



OATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

OR 

CALCULATE INCREIulENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and inillal groundwaier cone, below) 

YES I X I 

MORE 

ENTER 

Ctiemical 

CAS No. 
(numbers only. 

no dashes) 

ENTER 
Initial 

groundwater 

cone.. 

Cw 

(PS'i-) 

Tricli loroeltiylene 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 

(°C) 

1 

ENTER 
Deplh 

below grade 
to bottom 

of enclosed 
space floor. 

Lf 

(cm) 

15 

ENTER 

Deptti 
below grade 

to water table. 

LwT 

(cm) 

1 110 

ENTER ENTER ENTER 

Totals must add up to value of L „ , (cell G28) 

Thickness Thickness 
Thickness ofsoi i o fso i i 

of soil stratum B, slratum C, 
stratum A, (Enter value or 0) (Enter value or 0) 

hA ba he 

(cm) (cm) (cm) 

110 1 0 1 0 

ENTER 

Soil 
stratum 

directly above 

water table. 

(Enter A, B, o rC ) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 SL 

ENTER 

Soil 

stratum A 
SCS 

soil type 

ENTER 

User-defined 
stratum A 
soil vapor 

(used to estimate OR permeability. 
soil vapor 

permeability') 

k. 

(cm^) 

SL 1 1 

MORE 
4̂  

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Pa'ameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

P.* 

ENTER 
Stratum A 
soil total 
porosity. 

ENTER 
Stratum A 

soil water-filled 
porosity, 

9 / j 

ENTER 
Stratum B 

SCS 
soil type 
Looiiup Soil 
Parameters 

ENTER 
Stratum B 

soil dry 
bulk density. 

ENTER 
Stratum B 
soil total 
porositv. 

ENTER 
Stratum B 

soil water-filled 
porosity. 

ENTER 
Stratum C 

SCS 
soil type 

ENTER 
Stratum C 

soil dry 
bulk density, 

P.= 
(g/cm') 

ENTER 
Stratum C 
soil total 
porosity. 

ENTER 
Stratum C 

soil water-^lled 
porosily. 

1,80 1.66 1.66 

MORE 
•I' 

MORE 
• I 

I END 

ENTER 
Enclosed 

space 
floor 

thickness. 

Lcracn 

(cm) 

ENTER 

Soll-bldg. 
pressure 

differential. 
AP 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length, 

L-B 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
neight. 

HB 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

l^'") 

ENTER 

Indoor 
air exchange 

rale. 

ER 

m. 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave Plank to calculate 

0,0,1 

(L/m) 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 
(yrs) 

ENTER 
Averaging 

l ime for 
noncarcinogens. 

AT«, 

(yrs) 

ENTER 

Exposure 
duration. 

ED 

{r^}. 

ENTER 

Exposure 
frequency. 

EF 

(days/yrl 

ENTER 
Target 
nsk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Target hazard 

quotient tor 
noncarcinogens. 

THQ 
(unitless) 

Used to calculate risk-based 
gfOundwa'Ler concantralion. 

Site 2 - Area A Downstream - TCE - Cal EPA Toxicity Critena Page 1 of 5 5/30/2008 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH„,b 

(cal/mol) 

Normal 
boiling 
point, 

TB 

(°K) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm'/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

i^glmY 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9.1 OE-06 1.03E-02 25 7,505 360.36 544.20 1.66E-^02 1.47E+03 2.0E-06 6.0E-01 

Site 2 - Area A Downstream - TCE - Cal EPA Toxicity Criteria Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

T 

(sec) 

Source-
building 

separation. 

LT 

__ (cm) __ 

Stratum A 
soil 

air-filled 
porosity. 

e,* 
(cm' /cm') 

Stratum B 
soil 

air-filled 
porosity. 

e,° 
(cm'/cm') 

Stratum C 
soil 

air-filled 
porosity. 

e." 
(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation. 

Si. 

(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

k, 

(cm') 

Stratum A 
soil 

relative air 
permeability, 

k„ 
(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

K 

(cm') 

Thickness of 
capillary 

zone. 

Lc, 

(cm) 

Total 
porosity in 
capillary 

zone. 

Hcz 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone, 

9a c; 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

6wcz 
(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

Xcrack 

(cm) 

1 9.46E+08 

Bldg. 
ventilation 

rate. 

QbuikJinq 

(cm"/s) 

1 1.69E+04 

Convection 
patii 

iengtfi, 

L„ 
(cm) 

1 15 

1 END 

1 95 

Area of 
enclosed 

space 
below 
grade. 

Aa 

(cm') 

1 1.06E-t-06 

Source 
vapor 
cone, 

^source 

(Mg/m=) 

1 4.33E+02 

1 

1 0,227 1 

Crack-
to-total 

area 
ratio, 

T| 

(unitless) 

1 3.77E-04 

Crack 
radius. 

fcrack 

(cm) 

1 0,10 1 

0.321 1 

Crack 
depth 
below 
grade. 

^c rack 

(cm) 

t 1 5 1 

Average 
vapor 

flow rate 
into bldg., 

Q>oi i 

(cm'/s) 

8.33E+01 1 

0.321 1 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AHv.Ts 

(cal/mol) 

8,544 1 

Crack 
effective 
diffusion 

coefficient. 

D " " " 

(cm'/s) 

5.20E-03 1 

0.220 1 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

5.05E-03 

Area of 
crack. 

Acrack 

(cm') 

4.00E+02 1 

5.94E-09 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

2.17E-01 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

8.41E+173 

1 0.879 1 

Vapor 
viscosity at 

ave. soil 
temperature, 

HTS 

(q/cm-s) 

1 1.76E-04 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

I 2,19E-05 

5.22E-09 1 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' " . 

(cm'/s) 

1 5.20E-03 

Infinite 
source 
bldg. 

cone. 

Cbuilding 

(MQ/m') 

9.48E-03 

25.00 1 

Stratum 
B 

effective 
diffusion 

coefficient,. 

D ' \ 

(cm'/s) 

1 O.OOE+DO 

Unit 
risk 

factor. 

URF 

(Mg/m')-' 

1 2.OE-06 

0.33 1 

Stratum 
C 

effective 
diffusion 

coefficient. 

D-c 

(cm'/s) 

1 O.OOE+00 

Reference 
cone, 

RfC 

(mg/m') 

1 6.0E-01 

0.010 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D ' \ , 

(cm'/s) 

1 8.83E-06 

1 

1 0.320 

Total 
overall 

effective 
diffusion 

coefficient. 

D" 'T 

(cm'/s) 

1 3.34E-05 

1 4,000 1 

Diffusion 
path 

length. 

L„ 
(cm) 

1 95 1 

Site 2 - Area A Downstream - TCE - Cal EPA Toxicity Criteria Page 3 of 5 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 

Risk-based 
indoor 

exposure 
groundwater 

cone. 

Pure 
component 

water 
solubility, 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

NA NA NA 1.47E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

7.8E-09 1.5E-05 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Downstream - TCE - Cal EPA Toxicity Critena Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

2.57E+02 1.32E+05 2.57E+02 1.47E+06 2.57E+02 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO"END" 

END 

Site 2 - Area A Downstream - TCE - Cal EPA Toxicity Criteria Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" In "YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROIVI ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and Initial groundwater cone, below) 

YES I X I 

MORE 

ENTER 

Ctiemical 

CAS NO. 
(numbers only. 

no dasties) 

ENTER 
Initial 

groundwate 
c o n e . 

Cw 

(P3"-| „ 

Trichloroethylene 

ENTER 

Average 
soil/ 

groundwater 

temperature. 

Ts 

(°C) 

1 

ENTER 
Deptti 

below grade 
to bottom 

of enclosed 
space floor. 

Lf 

(cm) 

15 

ENTER 

Depth 

below grade 

to water table, 

LWT 

(cm) 

1 110 

ENTER ENTER 
Totals must add up to value 

Thickness 
of soil 

stratum A, 

hA 

(cm) 

Thickness 
of soil 

stratum B, 
(Enler value or 0) 

(cm) 

ENTER 

Df LWT (cell G28) 

Thickness 
ofso i i 

stratum C, 

(Enter value or 0) 

tic 

(cm) 

110 0 1 0 

ENTER 

Soil 
stratum 

directly above 

water table, 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 SL 

ENTER ENTER 

Soil 

stratum A User-defined 
SCS stratum A 

soil type soil vapor 
(used to estimate OR permeability, 

soil vapor k̂  

permeability^) (cm') 

SL 1 1 

MORE 
4̂  

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Paramelers J 

ENTER 
Stratum A 

soil dry 
bulk density, 

(grcm=) 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity. 

(cm^/cm^) [ 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum 8 
soil total 
porosity, 

n^ 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm' ;cm' ) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paratretars 

ENTER 
Stratum C 

soil dry 
bulk density, 

p„= 

(g/cm') 

ENTER 
Stratum C 
soil toial 
porosity, 

n^ 

(unitless) 

ENTER 
Stratum C 

soil water-filled 

porosity. 

(cm'/cm^) 

MORE 

MORE 
4-

END 

ENTER 
Enclosed 

space 
floor 

thickness. 

l-c.K< 

(cm) 

1 10 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(yrs) 

1 70 

ENTER 

Soll-bldg 
pressure 

differential, 

i P 

(g/cm-s^) 

1 40 1 

ENTER 
Averaging 

time for 
noncarcinogens, 

ATNC 

(yrs) 

1 25 1 

ENTER 
Enclosed 

space 
floor 

length, 

(cm) 

1000 

ENTER 

Exposure 
duration, 

ED 

(yrs) 

25 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

(cm) 

1 1000 

ENTER 

Exposure 
frequency, 

EF 
(days/yr) 

1 250 

ENTER 

Enclosed 
space 
height, 

HB 

(cm) 

300 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) 

1 01 

ENTER 
Target hazard 

quotient for 
noncarcinogens. 

THQ 

(unitless) 

l.OE-06 1 1 

Used to calculate nsk-based 
groundwater concentration. 

ENTER 

Indoor 
air exchange 

rate. 
ER 

(1/h) 

0 83 1 

ENTER 
Average vapor 

flow rate into bldg 
OR 

Leave blank to calculate 

Q „ i 

(L/m) 

1 5 1 

Site 2 - Area A Downstream - TCE - EPA Towcity Criteria - Industrial 
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Page 1 of 5 

< < 



( < ( 

CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

D« 
(crAls) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 

(cm^/g) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(nglm'A 

Reference 
cone, 
RfC 

(mg/m^) 

7.90E-02 

END 

9.1 OE-06 • 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 1. IE-04 3.5E-02 1 

Site 2 - Area A Downstream - TCE - EPA Toxicity Criteria - Intdustrial Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
building 

separation, 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

e,' 
(cm'/cm^) 

Stratum B 
soil 

air-filled 
porosity. 

%' 
(cmVcm^) 

Stratum C 
soil 

air-filled 
porosity. 

ea" 

(cm'/cm^) 

Stratum A 
effective 

total fluid 
saturation. 

s,. 
(cm^/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

k, 

(cm^) 

Stratum A 
soil 

relative air 
permeability, 

k„ 
(cm^) 

Stratum A 
soil 

effective vapor 
permeability. 

kv 

(cm^) 

Ttiickness 
capillary 

zone. 

Lcz 

(cm) 

of 
Total 

porosity in 
capillary 

zone, 

H c i 

(cm^/cm^) 

Air-filled 
porosity in 
capillary 

zone. 

e.„ 
(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

9«c, 

(cm' /cm') 

Floor-
v^all 

seam 
perimeter. 

X„ j ck 

(cm) 

7.88E+08 95 0.227 0.321 0.321 0.220 5.94E-09 0.879 5.22E-09 25.00 0.33 0.010 0.320 4,000 

Bldg. 
ventilation 

rate, 

Qbui ld i rq 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Crack-
to-total 

area 
ratio, 

'1 

(unitless) 

Crack 
depth 
belovv 
grade, 

^crack 

_Jcm]_ 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

AH.,Ts 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H I S 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave, soil 
temperature, 

Mrs 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D'"s 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient, 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D'" 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient, 

(cm'/s) 

Diffusion 
path 

length, 

Lfl 

6.92E+04 1.06E+06 3.77E-04 15 8,544 5.05E-03 2.17E-01 1.76E-04 5.20E-03 0,00E+00 O.OOE+00 8.83E-Q6 3.34E-05 95 

Convection 
path 

length. 

L. 

(cm) 

Source 
vapor 
cone. 

C,„„,e 

(ng/m') 

Crack 
radius, 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Q s o i , 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
Qcrack 

(cm'/s) 

Area of 
crack. 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuilding 

(pg/m') 

Unit 
risk 

factor. 

URF 

(Mg/m')-' 

Reference 
cone, 

RfC 

(mg/m') 

15 I 4.33E+02 0.10 I 8 .33E+or 5.20E-03 4.00E+02 I 8.41E+173 I 5.36E-06 | 2.32E-03 | 1.1E^04 3.5E-02 I 

END 

Site 2 - Area A Downstream - TCE - EPA Toxicity Criteria - Industrial 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(ra/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(Hg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility. 

S 
(^ig/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 6.3E-08 4.5E-05 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(Mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(Mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(MQ/L) 

Pure 
component 

water 
solubility, 

S 
(MQ/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

3.20E+01 4.40E+04 3.20E+01 1.47E+06 3.20E+01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO"END" 

END 

Site 2 - Area A Downstream - TCE - EPA Toxicity Criteria - IncJustrial Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

G W - A D V 
Version 3 .1 ; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I 1 

OR 

CALCULATE INCREMENTAL RISKS FR0IV1 ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone. belov») 

YES I X I 

MORE 

ENTER 

Chemical 
CAS No. 

(numbers only. 

no dashes) 

ENTER 
Initial 

groundwater 
cone . 

Cm 

(P3'4 

Trichloroethylene 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

ENTER 

Deptti 

below grade 
to bottom 

of enclosed 
space floor, 

Lp 

(cm) 

ENTER 

Deptn 
below grade 

to water table, 

L W I 

(cm) 

1 " 1 15 1 110 

ENTER 

Totals m 

Thickness 
ofsoi i 

stratum A, 

(cm) 

110 

ENTER 

jst add up to value 

T)iickness 
of soil 

stratum B, 

(Enter value or 0) 

(cm) 

1 0 

ENTER 

M LWT {cell G28) 

Thickness 

of soil 
stratum C, 

(Enter value or 0) 

he 

(cm) 

1 0 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A. B, or C) 

A 

ENTER 

SCS 
soil type 

directly above 

water table 

SL 

ENTER ENTER 
Soil 

stratum A User-defmed 

SCS stratum A 
soil type soil vapor 

[used to estimate OR permeability, 
soil vapor k^ 

permeability^ (cm') 

1 1 

fVIORE 
4^ 

ENTER 
Stratum A 

SCS 
soil type 

Lookuo Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

PD* 

(g/cm') 

ENTER 
Stratum A 
soil total 
porosity. 

n* 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity, 

(cm^/cn-i^) 

ENTER 
Stratum B 

SCS 
soil type 

l,ookup Soil 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

p / 

(g/cm^) 

ENTER 
stratum B 
soil total 
porosity. 

n= 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm^/cm^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Slratum C 
soil total 
porosity. 

n^ 

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm'/cm^) 

1.80 1 66 1 66 

MORE 

ENTER 
Enclosed 

space 
floor 

tti ickness. 

l -OK> 

ENTER 

Soll-bldg. 
pressure 

differential 
AP 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

ENTER 

Enclosed 
space 
height, 

HB 

ENTER 

Floor-wall 
seam crack 

w'dth. 
w 

ENTER 

Indoor 

air exchange 
ra te , 

ER 

1 

(cm) 

10 

(g/cm-s^) 

1 40 

(cm) 

1000 

(cm) 

1 1000 1 

(cm) 

300 

(cm) 

0,1 

(1/h) 

0.83 1 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

0=0,1 

(L/m) 

MORE 
4' 

I END I 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 
(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT,c 

- •••, (Y:S) _, 

ENTER 

Exposure 
duration. 

ED 

- ^ . J ^ 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 

noncarcinogens 
THQ 

(unitless) 

Used to calculate risk-based 
groundwater concentration. 

Site 2 - Area A Downstream - TCE - Cal EPA Toxicity Criteria - Industrial Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air, 

Da 

(cm^/s) 

Diffusivity 
in water, 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature, 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient, 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

{[iglm'A 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9.1 OE-06 1.03E-02 25 7,5,05 360.36 544.20 1.66E+02 1.47E+03 2.OE-06 6.0E-01 

Site 2 - Area A Downstream - TCE - Cal EPA Toxicity Criteria - Industrial Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

T 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

e/ 
(cm^/cm^) 

Stratum B 
soil 

air-filled 
porosity, 

ea= 

(cm'/cm') 

Stratum 0 
soil 

air-filled 
porosity. 

6 , ' 

(cm' /cm') 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

k, 

(cm') 

Stratum A 
soil 

relative air 
permeability, 

k„ 
(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

K 
(cm') 

Ttiickness of 
capillary 

zone, 

Lcz 

(cm) 

Total 
porosity in 
capillary 

zone, 

n„ 
(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone. 

e.cz 
(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone, 

ew.cz 

(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

Xcrack 

(cm) 

7.88E+08 95 I 0.227 I 0.321 0.321 0.220 5.94E-09 I 0.879 I 5.22E-09 25.00 0.33 0.010 0.320 4,000 

Bldg. 
ventilation 

rate. 

Qbuilding 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade, 

A B 

(cm') 

Crack-
to-total 

area 
ratio. 

1 

(unitless) 

Crack 
depth 
below 
grade. 

^c iack 

(cm) 

Enttialpyof 
vaporization at 

ave. groundwater 
temperature, 

AH..TS 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H T S 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

Mrs 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D" 'B 

(cm'/s) 

Stratum 

c 
effective 
diffusion 

coefficient. 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

L-* CZ 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D" 'T 

(cm'/s) 

Diffusion 
path 

length, 

La 

(cm) 

I 6.92E->04 I 1.06E+06 | 3.77E-04 1.76E-04 I 5.20E-03 | O.OOE-̂ 00 | O.O0E•̂ 0O | 8.83E-06 | 3.34E-05 15 8,544 5.05E-03 2.17E-01 95 

Convection 
path 

length, 

Lp 

(cm) 

Source 
vapor 
cone, 

Csource 

djg/m') 

Crack 
radius, 

'crack 

(cm) 

Average 
vapor 

flow rate 
into bldg., 

Qso, 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient, 

D " " " 

(cm'/s) 

Area of 
crack. 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

^bui ia lnq 

(Mg/m') 

Unit 
risk 

factor. 

URF 

djg/m')- ' 

Reference 
cone. 

RfC 

(mg/m') 

I 8.33E+or I 8.41E-H73 I 5.36E-06 6.0E-01 I 15 4.33E+02 0.10 5.20E-03 4.00E+02 2.32E-03 2.OE-06 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(^tg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(̂ Lg/L) 

Pure 
component 

water 
solubility. 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 1.1E-09 2.7E-06 

MESSAGE AND ERROR SUMMARY BELOW; (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Downstream - TCE - Cal EPA Toxicity Criteria - Industrial Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility, 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.76E+03 7.54E+05 1.76E+03 1.47E+06 1.76E+03 NA NA 

MESSAGE AND ERROR SUMMARY BELOW; (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE; The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Downstream - TCE - Cal EPA Toxicity Criteria - Industrial Page 5 of 5 5/30/2008 
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SITE 2 

AREA A WETLANDS 



RESIDENTIAL 



DATA ENTRV SHEET 

G W - A D V 
Version 3 .1 ; 02/04 

Reset to 
Defaults 

MORE 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler-X" in "YES" box) 

YES [__ 

OR 

CALCULATE INCREtvlENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I X " ] 

ENTER ENTER 

Initial 
Ctiemical groundwater 
CAS No. c o n e , 

(numbers only, C^ 
no dashes) (MQ/L) Chemical 

127184 1.40E+00 Tetrachloroettiylene 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

CC) 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

(cm) 

ENTER 

Depth 
below grade 

to water table, 

LWT 

(cm) 

1 1̂ 15 1 es 

ENTER 
Totals m 

Thickness 

ol soil 
stratum A, 

(cm) 

ENTER ENTER 

ust add up to value of Lwr (cell G28) 

Thickness Thickness 
ofsoi i o fso i i 

stratum B. stratum C, 
(Enter value or 0) (Enter value or 0) 

hg he 

(cm) (cm) 

65 1 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table. 

(En te rA .B , o r C ) 

ENTER 

SCS 
soil type 

directly above 

water table 

,. 
A 1 CL 

ENTER ENTER 

Soil 

stratum A User-defmed 

SCS stratum A 
soil type soil vapor 

(used to estimate OR permeability, 
soil vapor k̂  

permeability] (cm') 

CL 1 1 

MORE 
ENTER 

Stratum A 
SCS 

soil type 

LOOKUP Soil 

Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Slratum A 
soil total 
porosity, 

n* 

(unitless) 

ENTER 
Stratum A 

soii water-filied 
porosity. 

9 . * i 

fcm^/cm^) I 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Slratum B 

soil dry 
bulk density, 

P. ' 

ENTER 
Stratum B 
soil total 
porosity, 

(•jni'iess) 

ENTER 
Stratum B 

soil water-filled 
porosily, 

(cm^/cm'^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soil dry 

bui'K density. 

(g/cm^) 

ENTER 
Stratum C 
soil total 
porosity, 

n'^ 

(uniHess) 

ENTER 
Stratum C 

soil water-filled 
porosity. 

(cm'/cm^) 

1.48 1 66 1.66 

tlflORE 
4̂  

MORE 
•l> 

END I 

ENTER 
Enclosed 

space 
floor 

thickness. 

Lc,«, 

(cm) 

ENTER 

Soll-bldg. 
pressure 

differential. 
AP 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 
W B 

(cm) 

ENTER 

Enclosed 
space 
height. 

H B 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

M .. 

ENTER 

Indoor 
air exchange 

rate. 
ER 

_. - V ' ^ ^ i . . 

ENTER 
Average vapor 

flow rate into bldg 
OR 

Leave blank to calculate 

Q»>. 

_ Jri'T) „ . 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 
(yrs) 

ENTER 
Averaging 

time for 

noncarcinogens. 
A T ^ 

(yrs) 

ENTER 

Exposure 
duration. 

ED 

.- ()I?1 ^ 

ENTER 

Exposure 
frequency. 

EF 

^days/j;r) 

ENTER 
Target 
nsk for 

carcinogens. 

TR 

(unitless) 

ENTER 
Targel hazard 

quotienl tor 
noncarcinogens. 

THQ 

(unitless) 

Used lo calculate risk-based 
groundwater concentration. 

Site 2 - Area A Wetland - PCE Page 1 of 5 5/30/2008 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point, 

AH,,t, 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

ilxglmY 

Reference 
cone, 
RfC 

(mg/m^) 

7.20E-02 

END 

8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 2.8E-01 

Site 2 - Area A Wetland - PCE Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

1 9.46E+08 

Bldg. 
ventilation 

rate. 

Qbuilding 

(cm^/s) 

1 1.69E+04 

Convection 
path 

length. 

Lp 

(cm) 

1 15 

1 END 

Source-
building 

separation. 

L T 

(cm) 

1 50 

Area of 
enclosed 

space 
below 
grade, 

Aa 

(cm') 

1 1.06E+06 

Source 
vapor 
cone, 

Csouice 

(pg/m') 

1 4.98E+02 

1 

stratum A 
soil 

air-filled 
porosity. 

e.* 

(cm^/cm^) 

1 0.274 

Crack-
to-total 

area 
ratio, 

11 

(unitless) 

1 3.77E-04 

Crack 
radius. 

rcrack 

(cm) 

1 0.10 

Stratum B 
soil 

air-filled 
porosity. 

e,^ 

(cm'/cm^) 

0.321 1 

Crack 
depth 
below 
grade, 

Zcrack 

(cm) 

1 15 1 

Average 
vapor 

flow rate 
into bldg.. 

Qsoil 

(cm'/s) 

1 8.33E+01 1 

stratum C 
soil 

air-filled 
porosity. 

9,= 

(cm'/cm^) 

0.321 1 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AH.,,s 

(cal/mol) 

9,543 1 

Crack 
effective 
diffusion 

coefficient. 
pcack 

(cm'/s) 

4.95E-03 1 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm^/cm^) 

0.245 1 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H T S 

(atm-m'/mol) 

8.30E-03 I 

Area of 
crack. 

Acrack 

(cm') 

4.00E+02 

Stratum A 
soil 

intrinsic 
permeability. 

K 

(cm') 

1.26E-09 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

3.56E-01 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

8.79E+182 

Stratum A 
soil 

relative air 
permeability. 

k,a 

(cm') 

1 0.865 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(g/cm-s) 

1 1,76E-04 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

1 6.54E-05 

Stratum A 
soil 

effective vapor 
permeability, 

K 

(cm') 

1 1.09E-09 i 

Stratum 
A 

effective 
diffusion 

coefficient. 

D-" , 

(cm'/s) 

1 4.95E-03 

infinite 
source 
bldg. 

cone, 

Cbuildinq 

(M/m ' ) 

1 3.26E-02 

Thickness of 
capillary 

zone. 

Lcz 

i c m l . . 

46.68 

Stratum 
B 

effective 
diffusion 

coefficient, 

D ' " , 

(cm'/s) 

1 O.OOE+00 

Unit 
risk 

factor. 

URF 

(Mg/m=)-' 

1 5.9E-06 

Total 
porosity in 
capillary 

zone. 

l c z 

(cm'/cm') 

1 0.442 1 

Stratum 
C 

effective 
diffusion 

coefficient. 

D="c 

(cm'/s) 

1 O.OOE+00 1 

Reference 
cone. 

RfC 

(mg/m') 

1 2.8E-01 1 

Air-filled 
porosity in 
capillary 

zone. 

8a.cz 

(cm'/cm') 

0.067 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D'"cz 

(cm'/s) 

4.97E-05 

Water-filled 
porosity in 
capillary 

zone. 

9w.cz 

(cm'/cm') 

1 0.375 

Total 
overall 

effective 
diffusion 

coefficient. 

D' "T 

(cm'/s) 

1 5.29E-05 

Floor-
wall 

seam 
perimeter. 

^crack 

(cm) 

1 4,000 1 

Diffusion 
path 

length, 

La 

(cm) 

1 50 1 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(tig/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(l-Lg/L) 

Pure 
component 

water 
solubility. 

S 
(^ig/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 2.00E+05 NA 7.9E-08 1. IE-04 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A WetlancJ - PCE Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility, 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.77E+01 1.26E+04 1.77E+01 2.00E+05 1.77E+01 NA NA 1 

MESSAGE AND ERROR SUMMARY BELOW". (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Wetland - PCE Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in -YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROI^ ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and Initial groundwater cone, below) 

YES I X I 

MORE 

ENTER 

Chemical 
CAS No 

(nurr.bers only. 

no basties) 

ENTER 
Initial 

groundwater 

cone., 

Cw 
(W/L) 

Tnchloroethylene 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 

{°C) 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor. 

LF 

(cm) 

ENTER 

Deptti 

below grade 
to water table. 

l-WT 

(cm) 

1 11 1 15 1 65 

ENTER ENTER 
Totals must add up to val 

Thickness 
Thickness of soil 

o fso i i stratum B, 
stratum A, (Enter value or 

1 . HB 

(cm) (cm) 

ENTER 

je of Lv,T (cell GZ8) 

Thickness 
of soil 

stratum C, 
0) (Enler value or 0) 

he 

(cm) 

65 1 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table. 

(Enter A. B, or C) 

A 

ENTER 

SCS 
soil type 

directly above 

water table 

CL 

ENTER 

Soil 

stratum A 
SCS 

soil type 

ENTER 

User-defined 
stratum A 
sol' vapor 

(used to estimate OR permeability. 
soil vapor 

permeability] 

k. 

(cm') 

CL 1 1 

MORE 
4̂  

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Paramelers 

ENTER 
Stratum A 

soil dry 
bulk density, 

PD* 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

ENTER 
Stratum A 

soil water-filled 
porosity. 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Pararneters 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum B 
soil total 
porosity, 

^unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity. 

(cm-'/cm^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
ParaTieters 

ENTER 
Stratum C 

soil dry 

bulk density, 

P . ' 

ENTER 
Slratum C 
soil total 
porosity. 

n<= 

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm"'/cm"') 

I CL 1.48 0.442 0.168 1.66 

MORE 
4' 

MORE 
4' 

ENTER 
Enclosed 

space 
floor 

thickness, 

L„>=, 

10 

ENTER 
Averaging 

l ime for 
carcinogens, 

A T , 

ENTER 

Soil-bldg. 
pressure 

differential, 

AP 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

ENTER 
Enclosed 

space 
floor 

width, 
W B 

(cm) 

ENTER 

Enclosed 
space 
height, 

HB 

(cm) 

Floor-wall Indoor 
seam crack air exchange 

width, rate, 
w ER 

(cm) 

40 244 0.1 

ENTER 
Averaging 

time for 
noncarcinogens, 

AT^^ 

ENTER 

Exposure 
duration, 

ED 

ENTER 

Ejrposure 
frequency, 

EF 
(days/yr) 

ENTER 
Target 
nsk for 

carcinogens, 
TR 

ENTER 
Target hazard 

quotient for 
noncarcinogens. 

THQ 
(unitless) 

350 1 

Used to calculate nsk-based 
groundwater coneentratlon. 

(Uh) 

ENTER 
Average vapor 

f ow rale into bldg 
OR 

Leave blank to calculate 

QK,I 

0.25 

Site 2 - Area A Wetland - TCE - EPA Toxicity Cntena Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water, 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AHvb 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 

(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(ng/m=)-̂  

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9,10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 1. IE-04 3.5E-02 

Site 2 - Area A Wetland - TCE - EPA Toxicity Criteria 

i 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity, 

e,* 
(cm^/cm^) 

Stratum B 
soil 

air-filled 
porosity. 

e,= 
(cm'/cm') 

Stratum C 
soil 

air-filled 
porosity, 

e,'^ 
(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation. 

s» 
(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

I<i 

(cm') 

Stratum A 
soil 

relative air 
permeability. 

K, 

(cm') 

Stratum A 
soil 

effective vapor 
permeability 

K 

(cm') 

Thickness of 
capillary 

zone. 

Lcz 

, icmj 

Total 
porosity in 
capillary 

zone, 

ric? 

(cm' /cm' j 

Air-filled 
porosity in 
capillary 

zone. 

Ss.cz 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

8„.cz 

(cm'/cm') 

Floor-
v^all 

seam 
perimeter. 

x„.« 
(cm) 

9,46E+08 50 0.274 0.321 0.321 0.245 1.26E-09 0.865 1.09E-09 46.88 0.442 0.067 0.375 4,000 

Bldg. 
ventilation 

rate. 

QDuildinq 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-total 

area 
ratio, 

1 

(unitless) 

Crack 
depth 
below 
grade. 

Zcrack 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AH.Ts 

(cal/mol) 

Henry's law 
constant at 

ave, groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature. 

\ iTS 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D ' \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D " ' B 

(cm'/s) 

Stratum 

c 
effective 
diffusion 

coefficient. 

D'"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D ' " „ 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

0="T 

(cm'/s) 

Diffusion 
path 

length. 

La 

(cm) 

1.76E-04 I 5.43E-03 | O.OOE+00 | O.OOE+00 | 5.78E-05 | 6.16E-05 T 1.69E+04 1.06E+06 3.77E-04 15 8,544 5.05E-03 2.17E-01 50 

Convection 
path 

length. 

Lp 

(cm) 

Source 
vapor 
cone. 

Csource 

(Mg/m') 

Crack 
radius, 

I'cracK 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Qso. 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient, 
pcrack 

(cm'/s) 

Area of 
crack. 

A c a c k 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuilding 

(Mg/m') 

Unit 
risk 

factor. 

URF 

(Mg/m')"' 

[Reference 
cone. 

RfC 

(mg/m') 

15 3.03E+02 0.10 8.33E+01 5.43E-03 4.00E+02 5.33E+166 7.59E-05 I 2.30E-02 | 1.1E-04 3.5E-02 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^ig/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(M/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(M/L) 

Pure 
component 

water 
solubility, 

S 
(Hg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ra/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA l.OE-06 6.3E-04 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A WetlancJ - TCE - EPA Toxicity Criteria Page 4 of 5 
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< ( 

PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Pure 
component 

water 
solubility, 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.35E+00 2.22E+03 1.35E+00 1.47E+06 1.35E+00 NA NA 1 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Wetland - TCE - EPA Toxicity Criteria Page 5 of 5 5/30/2008 



DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" in "YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I X I 

MORE 
' I ' 

ENTER 

Cfiemicai 
CAS No. 

(numbers oniy. 

no dasties) 

ENTER 
Initial 

groundwater 
cone , 

Cw 
{mi l} 

T r i c l i l o r o e t h y l e n e 

ENTER 

Average 
sod/ 

groundwater 

lemperature. 

Ts 

CO 

\ 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor. 

Lp 

(cm) 

15 

ENTER 

Deplh 

below grade 
to water table. 

U , 
(cm) 

1 65 

ENTER 

Totals m 

Thickness 
of soil 

stratum A. 

I A 

(cm) 

ENTER 
jst add up to val 

Tnickness 
of soil 

stratum B. 
(Enter value or 

HB 

(cm) 

ENTER 
je of Lw, (cell G28) 

Thickness 
ofso i i 

stratum C. 

0) (Enter value or 0) 

be 

(cm) 

65 1 0 1 0 

ENTER 

Soil 
stratum 

direcllv above 
water table. 

(Enter A. B. o rC ) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 CL 

ENTER 

Soil 

stratum A 
SCS 

soil type 

ENTER 

User-defined 
stratum A 
soil vapor 

(used to estimate OR permeability, 
soil vapor 

permeability) 

K 

(cm^) 

CL 1 1 

MORE 
4̂  

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum A 
soil total 
porosity, 

ENTER 
Stratum A 

soil water-filled 

porosity, 

9 / 

(cm^/cm^) 

ENTER 
Stratum B 

SCS 
soil type 

Lookup SoJ j 
Parameters J 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum B 
soil total 
porosity, 

n" 

(uniiless) 

ENTER 
Stratum B 

soi! water-filled 
porosity, 

(cm'/cm^) 

ENTER 
Stralum C 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Slratum C 
soil total 
porosity, 

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity. 

( cm ' /cm ' ) 

I 0 168 I 0.054 I I 1.66 

MORE 

MORE 
A' 

ENTER 

Enclosed 
space 
floor 

tnickness. 

l-CfBCk 

(cm) 

ENTER 

Soil-bldg, 
pressure 

differential. 
i P 

(9'om-s') 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height. 

HB 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) (cm) 

ENTER 

Indoor 
air exchange 

rate. 

ER 

(1/h) 

ENTER 

Average vapor 
flow rate into bldg. 

OR 
Leave blank lo calculate 

Qwi 

(L/m) 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(Vrs) 

ENTER 
Averaging 

time for 

noncarcinogens, 
A T ^ 

(yrs) 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Targel hazard 

quotient for 

noncarcinogens, 
THQ 

(unitless) 

350 

Used to calculate nsk-based 
groundwater concentration. 

Site 2 - Area A Weltand - TCE - Cal EPA Toxicity Crilena 

( 

5/30/2008 

( 



< ( 

CHEMICAL PROPERTIES SHEET 

( 

Diffusivity 
in air, 

Da 
(cm^/s) 

Diffusivity 
in water, 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature, 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point, 

AH,,b 

(cal/mol) 

Normal 
boiling 
point, 

TB 

CK) 

Critical 
temperature, 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient, 

Koc 
(cm'/g) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

{[ig/m'f 

Reference 
cone, 
RfC 

(mg/m^) 

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 2.0E-06 6.0E-01 

END 

Site 2 - Area A Wetlantd - TCE - Cal EPA Toxicity Criteria Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

6 / 

(cm^/cm') 

Stratum B 
soil 

air-filled 
porosity, 

e.̂  
(cm^/cm^) 

Stratum C 
soil 

air-filled 
porosity, 

e.= 
(cm'/cm^) 

Stratum A 
effective 
total fluid 

saturation. 

s„ 
(cm^/cm^) 

Stratum A 
soil 

intrinsic 
permeability. 

K 
(cm^) 

Stratum A 
soil 

relative air 
permeability. 

K, 
(cm') 

Stratum A 
soil 

effective vapor 
permeability, 

K 
(cm') 

Thickness of 
capillary 

zone. 

Le, 

(cm) 

Total 
porosity in 
capillary 

zone, 

f^cz 

(cm^/cm') 

Air-filled 
porosity in 
capillary 

zone. 

61. „ 

(cm'/cm^) 

Water-filled 
porosity in 
capillary 

zone. 

Sw.CZ 

(cmVcm^) 

Floor-
wall 

seam 
perimeter. 

^Cr3Ck 

(cm) 

9,46E+08 50 0.274 0.321 0.321 0.245 1.26E-09 0.865 1.09E-09 46.88 0.442 I 0.067 I 0.375 4,000 

Bldg. 
ventilation 

rate. 

^ b u i i d i r q 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Cracl<-
to-total 

area 
ratio, 

n 
(unitless) 

Cracl( 
depth 
below 
grade, 

^crack 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

AH.TS 

(cal/mol) 

Henry's law 
constant at 

ave, groundwater 
temperature, 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave, groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave, soil 
temperature. 

|JTS 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' " . 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D="B 

(cm'/s) 

Stratum 

c 
effective 
diffusion 

coefficient. 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D"'cz 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D="T 

(cm'/s) 

Diffusion 
path 

length. 

L, 

(cm) 

1.69E+04 1,06E-'-06 I 3.77E-04 15 8,544 5,05E-03 2.17E-01 1,76E-04 I 5.43E-03 O.OOE+00 O.OOE->00 I 5.78E-05 | 6.16E-05 | 50 

Convection 
path 

length. 

Lp 

(cm) 

Source 
vapor 
cone. 

C,oun;, 

(pg/m') 

Crack 
radius. 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg., 

Q,o-

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 

D" ' ' " 

(cm'/s) 

Area of 
crack. 

Aeiack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuildinq 

(pg/m') 

Unit 
risk 

factor. 

URF 

( | jg/m') ' 

Reference 
cone.. 

RfC 

(mg/m') 

15 3,03E+02 0.10 I 8.33E->Q1 5.43E-03 4.00E+02 5.33E+166 7.59E-05 2.30E-02 2.0E-06 6.0E-01 

END 

Site 2 • Area A Wetland - TCE - Cal EPA Toxicity Criteria Page 3 of 5 5/30/2008 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility, 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(M/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 1.9E-08 3.7E-05 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END-

END 

Site 2 - Area A Wetiantd - TCE - Cal EPA Toxicity Criteria Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility, 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

7.41E+01 3.81E+04 7.41 E+01 1,47E+06 7.41 E+01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO"END" 

END 

Site 2 - Area A Wetland - TCE - Cal EPA Toxicity Criteria Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in -YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwaier cone, below) 

YES i X I 

ENTER ENTER 

MORE 

Chemical 
CAS No. 

umbers only. 

no dashes) 

groundwater 
cone , 

Cw 
(MQ/L) 

I 1.40E*00 I Tetrachloroethylene 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

ENTER 

Depth 

below grade 

to bottom 
of enclosed 
space floor. 

LF 

(cm) 

ENTER 

Depth 

below grade 

to water table. 
Lwt 

(cm) 

1 15 1 65 

ENTER 

Totals m 

Thickness 
o fso i i 

slratum A, 

(cm) 

ENTER ENTER 

jst add up to value of LWT (cell G28) 

Thickness Thickness 
ofsoi i o fso i i 

stratum B. stralum C, 
(Enter value orO) (Enter value or 0) 

he he 

(cm) (cm) 

65 1 

ENTER 

Soil 
stratum 

directly above 
water table. 

(Enter A, B, o rC ) 

ENTER 

SCS 
soil type 

directly above 

water table 

A i CL 

ENTER ENTER 
Soil 

stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used lo estimate O ^ permeability, 
soil vapor k„ 

permeabilitv) (cm^) 

1 1 

MORE 
4' 

MORE 
4-

MORE 
•I -

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 

Parameters 

CL 

ENTER 
Enclosed 

space 
floor 

thickness. 

LctacK 

'^1 
10 

ENTER 
Averaging 

time fo^ 
carcinogens. 

ATc 
(yrs) 

ENTER 
Stratum A 

soil dry 

bulk density, 

P»* 

(g/cm=) 

1 148 1 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

(g/cm-s^) 

1 40 1 

ENTER 
Averaging 

lime ror 
noncarcinogens. 

AT,,; 

(yrs) 

ENTER 
Stratum A 

soi! total 
porosity, 

n* 

(unitless) 

0.442 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm, 

1000 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 
Stratum A 

soil water-filled 
porosity. 

(cm'/cm^) 

1 0.168 1 

ENTER 
Enclosed 

space 
floor 

width. 

We 

(cm) 

1 1000 I 

ENTER 

Exposure 

freguency. 
EF 

12^:^1) 

ENTER 
Slratum B 

SCS 
soil type 

LOOKUP Soil | 

Parameters 

S 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) 

300 

ENTER 
Target 
hsk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Stratum B 

soil dry 
bulk density. 

(g/cm') 

1.66 1 

ENTER 

Floor-wall 
seam crack 

width. 
w 

(cm) 

01 1 

ENTER 
Targel hazard 

quotienl for 

noncarcinogens. 
THQ 

(unii lessj 

ENTER 
Stratum B 
soil total 
porosity. 

(unitless) 

0 375 

ENTER 

Indoor 
air exchange 

rate. 

ER 

(1/h) 

0.83 

ENTER 
Stratum B 

soil water-filled 
porosity. 

(cm' /cm') 

1 0.054 1 

ENTER 
Slratum C 

SCS 

soii type 

LOOKUP Sod 1 

Parameters J 

s 1 

ENTER 
Average vapor 

low rate into bldg. 
OR 

Leave blank to calculate 

3 C 

QK, I 

(L/m) 

5 1 

ENTER 
Stratum C 

soil dry 
bulk density, 

P.= 
(g/cm') 

1.66 

ENTER 
Stralum C 

soil total 
porosity, 

n^ 

(uhitless) 

0.375 

ENTER 
Slratum C 

soil water-filled 
porosity. 

e." 
(cm' /cm' ) 

1 0.054 1 

I END 

Used to calculate nsk-based 
groundwater concentration. 

Site 2 - Area A Wet land - PCE - Industnai Page 1 of 5 5/30/2008 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 
(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point, 

AH„,t, 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient, 

Koc 
(cm=/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

{^iglmY 

Reference 
cone. 
RfC 

(mg/m^) 

7.20E-02 

END 

8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.Q0E+02 5.9E-06 2.8E-01 

Site 2 - Area A Wetland - PCE - Industrial Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
building 

separation. 

L, 

(cm) 

stratum A 
soil 

air-filled 
porosity. 

e,* 
(cm'/cm') 

stratum B 
soil 

air-filled 
porosity. 

e,= 
(cm'/cm') 

Stratum C 
soil 

air-filled 
porosity. 

e,̂  
(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation. 

S,o 

(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

k. 

(cm') 

Stratum A 
soil 

relative air 
permeability. 

K, 
(cm') 

Slratum A 
soil 

effective vapor 
permeability. 

kv 

(cm') 

Thickness of 
capillary 

zone. 

L„ 
(cm) 

Total 
porosity in 
capillary 

zone. 

Hcz 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone, 

Qa.cz 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

e„cz 
(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

Xcrack 

(cm) 

7.88E+08 50 0.274 0.321 0.321 0.245 1.26E-09 0.865 1.09E-09 46.88 0.442 0.067 0.375 4,000 

Bldg, 
ventilation 

rate. 

^bu i ld ing 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-total 

area 
ratio. 

n 
(unitless) 

Crack 
depth 
below 
grade. 

Zcack 

(cm) 

Enthalpy of 
vaporization at 

ave, groundwater 
temperature. 

AH.Ts 

(cal/mol) 

Henry's law 
constant at 

ave, groundwater 
temperature, 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave, groundwater 
temperature. 

H',s 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(q/cm-s) 

Stralum 
A 

effective 
diffusion 

coefficient. 

D ' " . 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D - B 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D-c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D'"„ 
(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D ' \ 

(cm'/s) 

Diffusion 
path 

length. 

L, 

(cm) 

6.92E-t-04 I 1.06E-r06 | 3.77E-04 | 15 9,543 8,30E-03 3,56E-01 I 1,76E-04~ 4,95E-03 O.OOE+00 O.OOE-t-00 4.97E-05 5.29E-05 50 

Convection 
path 

length. 

L p 

(cm) 

Source 
vapor 
cone.. 

c,„„. 
(Mg/m') 

Crack 
radius, 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg., 

a,o.i 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
QCrack 

(cm'/s) 

Area of 
crack. 

^ l a c k 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuilding 

(Mg/m') 

Unit 
risk 

factor. 

URF 

(Mg/m')-' 

Reference 
cone. 

RfC 

(mg/m') 

5.9E-06 I 2.8E-01 | 15 4.98E+02 0.10 8.33E+01 4.95E-03 4.00E+02 8.79E+182 1.60E-05 7.98E-03 

END 

Site 2 - Area A Wetland - PCE - Industrial 

( 

Page 3 of 5 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREtVlENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility. 

S 
(M/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(M/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 2.00E+05 NA 1.2E-08 2.OE-05 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Pure 
component 

water 
solubility, 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.22E+02 7.17E+04 1.22E+02 2.00E+05 1.22E+02 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Wetland - PCE - Industrial Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 

Version 3.1; 02/04 

Reset to 

j Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES 

OR 
CALCULATE INCREI^ENTAL RISKS FROIul ACTUAL GROUNDWATER CONCENTRATIOI^ (enler "X" in "YES" box and initial groundwaier cone below) 

YES I X 1 

MORE 

ENTER 

Chemical 
CAS No. 

(numtiers only. 
no dasties) 

ENTER 
Initial 

groundwater 

cone., 

Cw 
(MQ/L) 

T n c h l o r o e t h y l e n e 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

ENTER 
Oeptti 

below grade 
to bottom 

of enclosed 
space floor. 

LF 

(cm) 

ENTER 

Deplh 
below grade 

lo water table. 

Lw, 

(cm) 

1 " 15 r 65 

ENTER ENTER 
Totals must add up to value 

Ttiickness 
of soil 

stralum A, 

(cm) 

65 

Ttiickness 
ofsoi i 

stratum B, 
(Enter value or 0) 

(cm) 

0 

ENTER 

Df LWT (cell G28) 

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

he 

(cm) 

1 0 

ENTER 

Soil 
stratum 

directly above 

water table. 

(Enter A. B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A CL 

ENTER ENTER 

Soil 
stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used to estimate OR permeability, 
soil vapor X„ 

permeability] (cm=) 

CL 1 t 

MORE 
4^ 

ENTER 
Stratum A 

SCS 
soil type 

ENTER 
Stratum A 

sod dry 
bulk density, 

(g/cm') 

ENTER 
Slratum A 
soil total 
porosity. 

ENTER 
Stratum A 

soil water-filled 
porosfty. 

ENTER 
Stratum B 

SCS 
soil type 

ENTER 
Stratum B 

soil dry 
bulk density. 

P.^ 

(g/cm') 

ENTER 
Stratum B 

soil total 
porosity, 

n^ 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm'/cm^) 
r 
L 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 1 
Parameters j 

ENTER 
Slratum C 

soil dry 
bulk density. 

(g/cm^) 

ENTER 
Stratum C 
soil total 

porosily. 

n^ 

(unitless) 

ENTER 
Slratum C 

soil water-filled 

porosily. 

e . ' 

(cm^/cm^) 

1,48 

MORE 

MORE 
4' 

ENTER 
Enclosed 

space 
floor 

thickness, 

l-cracn 

. (<="^) 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

(g/cm-s^) 

ENTER 

Enclosed 
space 
floor 

length. 

LB 

(cm; 

ENTER 
Enclosed 

space 
floor 

width. 

Wa 

(cm, 

ENTER 

Enclosed 
space 
height. 

Ha 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 
w 

(cm) 

ENTER 

Indoor 
air exchange 

rale. 

ER 

(1/h) 

ENTER 
Averaging 

l ime for 
carcinogens. 

ATc 

(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT„c 
(yrs) 

EI^TER 

Exposure 
duration. 

ED 

.0"?;, „ -

ENTER 

Exposure 
frequency. 

EF 

_ i d a y s / y r l . 

ENTER 
Targel 
risk for 

carcinogens. 
TR 

(uniiless) 

ENTER 

Target hazard 
quotient for 

noncarcinogens. 
THQ 

(unitless) 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Average vapor 

flow rale into bldg. 
OR 

Leave blank to calculate 

Q.C.I 

:L/n-i) 

Site 2 - Area A Wet land - TCE - EPA Toxicity Criteria - Industrial Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air, 

Da 

(cm^/s) 

Diffusivity 
in water, 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature, 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AHv.b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient, 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

(^glm'A 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9.10E-06 1.03E-02 25 7,505 360.36 544,20 1.66E+02 1.47E+03 1. IE-04 3.5E-02 

Site 2 - Area A Wetland - TCE - EPA Toxicity Criteria - Intdustrial Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

t 

(sec) 

Source-
building 

separation. 

. LT 

(cm) 

Slratunn A 
soil 

air-fiiled 
porosity. 

e,* 
{cm' /cm') 

Stratum B 
soil 

air-filled 
porosity. 

e.= 
(cm'/cm') 

stratum C 
soil 

air-filled 
porosity. 

6,^ 

(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation, 

S,e 
(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability, 

l<i 

{cm') 

Stratum A 
soi 

relative air 
permeability. 

kia 

(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

k. 

(cm') 

Thiickness of 
capillary 

zone. 

Lc, 

(cm) 

Total 
porosity in 
capillary 

zone. 

" C I 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone. 

eac. 
(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

e«cz 
(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

^crach 

(cm) 

7.88E+08 50 0.274 0.321 0.321 0.245 1,26E-09 0,865 1,09E-09 46.88 0.442 0.067 0.375 4,000 

Bldg. 
ventilation 

rate. 

Qbuilding 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-lotal 

area 
ratio. 

1 

(unitless) 

Crack 
deptti 
below 
grade. 

2crack 

(cm> 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

AH.,TS 

(cal/mol) 

Henr /s law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D ' \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D-a 

(cm'/s) 

Stratum 

c 
effective 
diffusion 

coefficient. 

D -c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D-'cz 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D" 'T 

(cm'/s) 

Diffusion 
path 

length. 

L, 

(cm) 

6,92E-t-04 I 1,06E+06 I 3.77E-04 15 8,544 5,05E-03 2.17E-01 1.76E-04 5.43E-03 O.OOE+00 O.OOE+00 5.78E-05 6.16E-05 50 

Convection 
path 

length. 

L„ 
(cm) 

Source 
vapor 
cone. 

^sou rce 

(M9/m') 

Crack 
radius. 

read. 

(cm) 

Average 
vapor 

flow rate 
into bldg,, 

Qso i l 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
pc „» 

(cm'/s) 

Area of 
crack. 

AciacK 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbgiidinq 

(Mg/m') 

Unit 
risk 

factor, 

URF 

(MQ/m')-' 

Reference 
cone. 

RfC 

(mg/m') 

3,03E+02 I 0,10 I 8,33E+01 15 5.43E-03 4.00E+02 5,33E+156 1.SBE-05 5.63E-03 1.IE-04 3.5E-02 

END 

Site 2 - Area A Wetland - TCE - EPA Toxicity Criteria - Industrial Page 3 of 5 5/30/2008 



RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(i^g/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(i^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility, 

S 
(mil) 

Final 
indoor 

exposure 
groundwater 

cone, 
(M/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 1.5E-07 1.1E-04 

MESSAGE AND ERROR SUMMARY BELOW; (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 2 - Area A Wetland - TCE - EPA Toxicity Criteria - Industnai Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
Indoor air, 

noncarcinogen 
(unitless) 

9.24E+00 1.27E+04 9.24E+00 1.47E+06 9.24E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 
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DATA ENTRY SHEET 

G W - A D V 
Version 3 .1 ; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter-X" in "YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROIvt ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I X I 

MORE 

ENTER 

Ctiemical 
CAS No. 

(numbers only. 

no dashes) 

ENTER 
Initial 

groundwater 
cone , 

C„ 
(PS'4 

Trichloroethylene 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 

(°C) 

1 11 1 

ENTER 

Deplh 

below grade 
lo bottom 

of enclosed 
space floor. 

LF 

(cm) 

15 

ENTER 

Depth 
below grade 

to water table. 

LWT 

(cm) 

1 65 

ENTER 

Totals mL 

Thickness 
of soil 

stratum A, 
h^ 

(cm) 

ENTER ENTER 

St add up to value of Lwr (cell G28) 

Thickness Thickness 
of soil of soil 

stratum B, stratum C. 
(Enter value orO) (Enter value orO) 

^B he 

(cm) (cm) 

65 0 i 0 

ENTER 

Soil 
stratum 

directly above 
water table. 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A [ CL 

ENTER 
Soil 

stratum A 
SCS 

soil type 

ENTER 

User-def'ned 
stratum A 
soil vapor 

(used lo estimate OR permeability. 
soil vapor 

permeability^ 

kv 

(cm') 

CL 1 1 

MORE 
ENTER 

Stratum A 
SCS 

soil type 

ENTER 
Stralum A 

soil dry 
bulk density, 

A 

(g/cm^) 

ENTER 
Slratum A 
soti total 
porosity. 

ENTER 
Stratum A 

soil water-filled 
porosity. 

ENTER 
Stratum B 

SCS 
soil type 

ENTER 
Stratum B 

soil dry 
bulk density, 

p / 
(g/cm^) 

ENTER 
Slratum B 
soil total 
porosity. 

ENTER 
Stratum B 

soil water-filled 
porosily, 

(cm' /cm' ) 

ENTER 
Stratum C 

SCS 
soi' type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soii dry 
bulk density, 

P.^ 
(g/cm^) 

ENTER 
Stratum C 
soil lotal 
poros'iy. 

ENTER 
Stralum C* 

soil water-fil led 
porosity, 

(cm' /cm' ) 

1 48 1.66 0 054 

MORE 
'I' 

MORE 

I END 

ENTER 
Enclosed 

space 
floor 

IhicXness, 

Lctack 

(cm) 

ENTER 

Soil-bldg. 
pressure 

differential. 
dP 

(g/cm-s^) 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 

w. 
(cm) 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) .. 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

ENTER 

Indoor 
air exchange 

rate. 

ER 

(1/h) 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

QK. . 

(L/m) 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

[T^) 

ENTER 
Averaging 

l ime for 
noncarcinogens. 

AT,^ 

™Jy'=J- . , 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 

Exposure 
frequency. 

EF 
(days/yr) 

ENTER 
Targel 
nsk for 

carcinogens. 
TR 

(unitless} 

ENTER 

Target hazard 
quotient for 

noncarcinogens. 
THQ 

(unitless) 

Used lo calculate nsk-based 
groundwater concentration. 

Sile 2 - Area A Wetland - TCE - Cal EPA Toxicity Critena - Industnai Page 1 of 5 5/30/2006 
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CHEMICAL PROPERTIES SHEET 

( 

Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature, 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH„,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature, 

TC 

CK) 

Organic 
carbon 
partition 

coefficient, 

Koc 
(cvAlg) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

(̂ g/m=)-̂  

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9.1 OE-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1,47E+03 2.0E-06 6.0E-01 

Site 2 - Area A Wetland - TCE - Cal EPA Toxicity Criteria - Industrial Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

T 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

8 / 

(cm^/cm^) 

Stratum B 
soil 

air-filled 
porosity. 

9 / 

(cm^/cm') 

Stratum C 
soil 

air-filled 
porosity. 

e.= 
(cm^/cm^) 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

K 
(cm^) 

Stratum A 
soil 

relative air 
permeability, 

k„ 
(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

k. 

(cm') 

Thickness of 
capillary 

zone. 

Lc, 

(cm) 

Total 
porosity in 
capillary 

zone. 

f-'cz 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone, 

^a.cz 

(cm'/cm') 

Water-filled 
porosily in 
capillary 

zone. 

e,.„ 
(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

Xcrack 

(cm) 

7.88E+08 50 0.274 0,321 0.321 0,245 1,26E-09 0.865 1,09E-09 46,88 0,442 0,067 0,375 4,000 

Bldg. 
ventilation 

rate. 

Qbuild 'nq 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-total 

area 
ratio. 

n 
(unitless) 

Crack 
deptfi 
below 
grade. 

^cracK 

(cm) 

Enthalpy of 
vaporization at 

ave, groundwater 
temperature. 

A H . T S 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave, soil 
temperature. 

,UTS 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D=". 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficienl. 

U a 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D'"„ 
(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient, 

D" 'T 

(cm'/s) 

Diffusion 
patfi 

Iengtfi, 

Ld 

(cm) 

6.92E+04 1,06E-^06 3.77E-04 15 8,544 5.05E-03 2.17E-01 1,76E-04 I 5.43E-03 0,00E+00 O.OOE+00 5.78E-05 6.16E-05 50 

Convection 
path 

length, 

L„ 
(cm) 

Source 
vapor 
cone. 

Csource 

(pg/m') 

Crack 
radius. 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg,. 

Q.o. 
(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
pcrack 

(cm'/s) 

Area of 
crack, 

AcracW 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

Infmite 
source 
indoor 

attenuation 
coefficient, 

cc 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbu,lding 

(pg/m') 

Unit 
risk 

factor, 

URF 

(H9/m') ' 

Reference 
cone. 

RfC 

(mg/m') 

15 3.03E+02 0,10 8,33E+01 5.43E-03 4,00E+02 5,33E+166 1.86E-05 5.63E-03 2.0E-06 6.0E-01 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ra/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^ig/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility, 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 2.8E-09 6.4E-06 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility, 

8 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

5.08E+02 2.18E+05 5.08E+02 1.47E+06 5.08E+02 NA NA 1 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 
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DATA ENTRY SHEET 

GW-ADV 
IVersionS.I; 02/04 

Reset to 

Defaults 

CALCUUVTE RISK-BASED GROUt^DWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

OR 

CALCU1J1.TE INCREtvlEMTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler "X" In "YES" box and inilial groundwater cone, below) 

YES I X I 

MORE 
•I-

ENTER 

Chemical 
CAS No. 

(numbers only. 
no dashes) 

ENTER 
Initial 

groundvvater 
cone . 

Cw 
(Mq'L) 

Ctiloroform 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor. 

LF 

(cm) 

ENTER 

Depth 
below grade 

to water table. 

Lw, 

(cm) 

1 15 1 110 

ENTER 

Totals m 

ThicKness 
of soil 

stratum A, 

h . 

__i££L= 

110 

ENTER 

ust ado up to value 

Thickness 
of soil 

slratum B, 
(Enter value or 0) 

he 

(cm) 

1 0 

ENTER 

-if L „ , (cell G28) 

Thickness 
of soil 

slratum C, 
(Enter value or 0) 

He 

(cm) 

1 0 

ENTER 

Soil 
slratum 

directly above 
water table. 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 s 

ENTER 
Soil 

stralum A 

SCS 
soil type 

ENTER 

User-i3efined 
stratum A 
soil vapor 

(used to estimate OP, permeability. 
soil vapor 

permeabilityj^ 

k. 

(cm') 

s 1 1 

MORE 
4' 

ENTER 
Stralum A 

SCS 
soil type 

Lookup Soil 
Pai-ame'.ers 

ENTER 

Stratum A 
soil dry 

bulk density, 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

ENTER 
Stratum A 

soil water-filled 
porosity. 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil I 
Parameters 

ENTER 
Stratum B 

soil dry 
bulk density. 

ENTER 
Stratum B 
soil total 
porosity, 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity. 

(cnAlcm^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Pararpeters 

ENTER ENTER 
Stratum C Stratum C 

soil dry soil total 
bulk density, porosity, 

p.= 

(g/cm^) (unitless) 

ENTER 
Stralum C 

soil water-niled 
porosity, 

(cm^/cm^) 

1,66 1,66 0.375 

MORE 
'I' 

MORE 
• I . 

END I 

ENTER 
Enclosed 

space 
floor 

thickness. 

l-ciack 

(cm) 

ENTER 

Soil-bldg, 
pressure 

differential. 

i P 

(g/cm-s') 

ENTER 

Enclosed 
space 
floor 

length. 

La 

(cm) 

ENTER 
Enclosed 

space 
floor 

width, 

Wa 

(cm) 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 
w 

(cm) 

ENTER 

Indoor 
air exchange 

rate. 

ER 

(1/h) 

ENTER 
Average vapor 

flow rale into bldg 
OR 

Leave blank to calculate 

0 „ , 
(L/m) 

I 1000 I 

ENTER 
Averaging 

time for 

carcinogens. 

ATc 

. (r=) 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT„c 
(yp) , ., 

ENTER 

Exposure 
duration. 

ED 

.. > = L „ . 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Targel 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Targel hazard 

quotient for 
noncarcinogens. 

THQ 

(unitless) 

Used to calculate risk-based 
groundwater concentration. 

Site 3 - Chloroform Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature, 

TR 

ro 

Enthalpy of 
vaporization at 

the normal 
boiling point, 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

(°K) 

Critical 
temperature. 

To 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(Mg/m=)-̂  

Reference 
cone. 
RfC 

(mg/m^) 

1.04E-01 

END 

1.OOE-05 3.66E-03 25 6,988 334.32 536.40 3.98E+01 7.92E+03 2.3E-05 4.9E-02 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

T 

(sec) 

1 9.46E+08 

Bldg, 
ventilation 

rate. 

Obuiymq 

(cm'/s) 

Source-
building 

separation. 

LT 

(cm) 

1 95 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Stratum A 
soil 

air-filled 
porosity. 

e.* 
(cm' /cm' ) 

1 0.276 

Crack-
to-tota! 

area 
ratio. 

n 
(unitless) 

Stratum B 
soil 

air-filled 
porosity. 

e,° 
(cm'/cm') 

I 0.321 1 

Cracl< 
depth 
below 
grade. 

^crack 

(cm) 

Stratum C 
soil 

air-filled 
porosity. 

6."= 

(cm'/cm') 

0,321 1 

Enthalpy of 
vaporization at 

ave, groundwater 
temperature. 

AH.,TS 

(cal/mol) 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm'/cm') 

0.004 I 

Henry's law 
constant at 

ave, groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Stratum A 
soil 

intrinsic 
permeability. 

K 
(cm') 

9,94E-08 

Henry's law 
constant at 

ave, groundwater 
temperature. 

H'TS 

(unitless) 

Stratum A 
soil 

relative air 
permeability. 

k„ 
(cm') 

1 0.998 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(q/cm-s) 

Stratum A 
soil 

effective vapor 
permeability. 

k. 

(cm') 

1 9,92E-08 

Stratum 
A 

effective 
diffusion 

coefficienl. 

D ' \ 

(cm'/s) 

Thickness of 
capillary 

zone. 

Lcz 

(cm) 

1 17.05 

Stratum 
B 

effective 
diffusion 

coefficient. 

D="B 

(cm'/s) 

Total 
porosity in 
capillary 

zone. 

" a 
(cm'/cm') 

1 0,33 

Stratum 
C 

effective 
diffusion 

coefficient. 

D="c 

(cm'/s) 

Air-filled 
porosity in 
capillary 

zone. 

0a,ci 

(cm'/cm') 

1 0.077 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D " ' „ 

(cm'/s) 

Water-filled 
porosity in 
capillary 

zone. 

e«„ 
(cm' /cm') 

1 0.253 

Total 
overall 

effective 
diffusion 

coefficient. 

D" 'T 

(cm'/s) 

Floor-
wall 

seam 
perimeter. 

X„.c. 

(cm) 

1 4,000 1 

Diffusion 
path 

length. 

La 

(cm) 

1 1.69E-1-04 

Convection 
path 

length. 

Lp 

(cm) 

1 15 

1 END 

1 1,06E+06 

Source 
vapor 
cone. 

Csourca 

(pg/m') 

1 1,26E-i-03 

] 

1 3,77E-04 1 

Cracl< 
radius. 

fcrack 

(cm) 

1 0,10 1 

15 1 

Average 
vapor 

flow rate 
into bldg.. 

Qso, 

(cm'/s) 

8,33E+01 1 

7,544 1 

Crack 
effective 
diffusion 

coefficient. 
peck 

(cm'/s) 

1.31E-02 1 

1.95E-03 I 

Area of 
crack. 

Acrack 

(cm') 

4.00E+02 1 

8,38E-02 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

8,21E-i-68 

1 1,76E-04 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

1 5,93E-04 

1 1.31E-02 

Infinite 
source 
bldg. 

cone. 

CtuiMing 

(H9/m') 

1 7.46E-01 1 

1 O.OOE+00 

Unit 
risk 

factor. 

URF 

(Mg/m')-' 

2,3E-05 

1 O.OOE+00 

Reference 
cone. 

RfC 

(mg/m') 

1 4.9E-02 

1 1.96E-04 

1 

1 1.02E-03 1 95 1 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^ig/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility, 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 7.92E+06 NA 7.0E-06 1.5E-Q2 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - Chloroform Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(W/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility. 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

2.13E+00 1.03E+03 2.13E+00 7.92E+06 2.13E+00 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - Chloroform Page 5 of 5 5/30/2008 



DATA Et^TRY SHEET 

GW-ADV 
Version 3 .1 ; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUIMDWATER CONCEIMTRATION (enter "X" in -YES" box) 

YES L 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler "X" in "YES" box and inilial groundwaier cone, below) 

YES I X 1 

MORE 
4' 

ENTER 

Chemical 

CAS No. 
(numbers only. 

no dashes) 

ENTER 
Initial 

groundwater 
cone . 

Cw 

W^} 

Trichloroethylene 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 

(°C) 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor. 

Lf 

(cm) 

ENTER 

Depth 
below grade 

to water table. 

Lw. 

(cm) 

1 11 15 T 110 

ENTER ENTER ENTER 
Totals must add up lo value of L „ T (cell G28) 

Thickness 
Thickness ofsoi i 

of soil stratum B, 

Thickness 
o fso i i 

stralum C. 
stratum A, (Enter value or 0) (Enter value or 0) 

hA hg 

(cm) (cm) 

he 

(cm) 

110 1 0 1 

ENTER 

Soil 
stratum 

directly above 
water table. 

(Enter A, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A s 

ENTER 

Soil 

stratum A 
SCS 

soil type 

ENTER 

User-defined 
stratum A 
soil vapor 

(used to estimate OR permeability. 
soil vapor 

permeabilityj 

k. 

(cm') 

1 1 

MORE 
4' 

ENTER 
Stratum A 

SCS 
soil type 

ENTER 
Stratum A 

soil dry 

bulk density. 
A 

Pb 

(g /cm' ' 

ENTER 
Stratum A 
soil total 
porosity. 

ENTER 
Stratum A 

soil water-filled 
porosity, 

(cm' /cm' ) 

ENTER 
Stralum B 

SCS 
soil type 

ENTER 
Stratum B 

soil dry 
bulk density. 

ENTER 
Stralum B 
soil loial 
porosily. 

(uniiless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

P." 
(g/cm^) 

ENTER 
Stratum C 
soil total 
porosily, 

(unitless) 

ENTER 
Stratum C 

soil water-fllled 
porosity. 

1.80 0.054 1.66 

MORE 
•if 

MORE 
4' 

ENTER 
Enclosed 

space 
floor 

thickness. 

LrraCH 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

ENTER 

Enclosed 
space 
height. 

HB 

ENTER 

Floor-wall 
seam crack 

width, 

ENTER ENTER 
Averaging Averaging 

time for time for 
carcinogens. noncarcinogens 

ATr AT, 

ENTER 

Exposure 
ns, duration, 

ED 

, {r^L ™ 

ENTER 

Exposure 
frequency. 

EF 

r. i^^t^n-

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Targel hazard 

quotient for 
noncarcinogens. 

THQ 

(unitless) 

Used to calculate risk-based 
groundwater concentration. 

ENTER 

Indoor 
air exchange 

rale. 
ER 

(cm( (g/cm-s ) (cm) (cm) (cm) . (cm) (1/h) 

1 10 40 1000 1 1000 T 244 0,1 0.25 1 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

0 „ i 

(l-/m) 

Site 3 - TCE - EPA Toxicity Cnlena Page 1 of 5 5/30/2008 
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CHEMICAL PROPERTIES SHEET 

( 

Diffusivity 
in air, 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point, 

AHv.b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

i^g/m'A 

Reference 
cone, 
RfC 

(mg/m^) 

7.90E-02 

END 

9.10E-06 1.03E-02 25 7,505 360.36 544.20 1,66E+02 1.47E+03 1.1E-04 3.5E-02 

Site 3 - TCE - EPA Toxicity Criteria Page 2 of 5 5/30/2008 



INTERIVIEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

1 9,46E+08 

Bldg, 
ventilation 

rate, 

Qbuilding 

(cm^/s) 

Source-
building 

separation. 

LT 

(cm) 

1 95 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Stralum A 
soil 

air-<illed 
porosity. 

e,* 
(cm'/cm') 

1 0.276 1 

Crack-
to-total 

area 
ratio, 

n 
(unitless) 

Stratum B 
soil 

air-filled 
porosity. 

e,° 
(cm'/cm') 

0,321 1 

Crack 
depth 
below 
grade. 

2cfack 

(cm) 

Stratum C 
soil 

air-rilled 
porosity. 

9.= 

(cm'/cm') 

0.321 1 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

AH.,TS 

(cal/mol) 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm'/cm') 

0,004 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Stratum A 
soil 

intrinsic 
permeability. 

k i 

(cm') 

1 9.94E-08 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Slratum A 
soil 

relative air 
permeability. 

k,. 

(cm') 

1 0.998 

Vapor 
viscosity at 

ave. soil 
temperature. 

UTS 

(g/cm-s) 

Stratum A 
soil 

effective vapor 
permeability. 

k. 

(cm') 

1 9,92E-08 

Stratum 
A 

effective 
diffusion 

coefficient. 

0 " " . 

(cm'/s) 

Thickness of 
capillary 

zone. 

Lcz 

(cm) 

1 17.05 

Stralum 
B 

effective 
diffusion 

coefficient. 

U e 

(cm'/s) 

Total 
porosily in 
capillary 

zone. 

" c z 

(cm'/cm') 

1 0.33 1 

Stratum 
C 

effective 
diffusion 

coefficienl. 

D'"c 

(cm'/s) 

Air-filled 
porosity in 
capillary 

zone. 

Sacz 

(cm'/cm') 

0.077 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D"'cz 

(cm'/s) 

Water-filled 
porosity in 
capillary 

zone. 

9wCZ 

(cm'/cm') 

1 0,253 

Total 
overall 

effective 
diffusion 

coefficient. 

D ' \ 

(cm'/s) 

Floor-
wall 

seam 
perimeter. 

Xc„c . 

(cm) 

1 4,000 1 

Diffusion 
path 

length. 

L d 

(cm) 

1 1.69E+04 

Convection 
path 

length. 

L p 

(cm) 

1 15 

1 END 

1 1.06E•^06 

Source 
vapor 
cone . 

'-'source 

(pg/m' , 

1 1,52E+03 

] 

1 3.77E-04 1 

Crack 
radius. 

rciac. 

(cm) 

1 0,10 1 

15 1 

Average 
vapor 

flow rate 
into bldg,, 

0,011 

(cm'/s) 

8,33E+01 1 

8,544 1 

Crack 
effective 
diffusion 

coefficient. 
pC,„» 

(cm'/s) 

9.97E-03 1 

5,05E-03 

Area of 
crack. 

Aorack 

(cm') 

4,OOE+02 

1 2,17E-01 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

1 5.28E+90 

1 1.76E-04 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

1 4,52E-04 

1 9,97E-03 

Infinite 
source 
bldg. 

cone, 

Cbuild.nfl 

(pg/m') 

1 6,85E-01 

1 0,OOE+00 

Unit 
risk 

factor. 

URF 

(pg/m')-' 

1 1.IE-04 

1 O.OOE+00 1 

Reference 
cone. 

RfC 

(mg/m') 

1 3.5E-02 1 

1,45E-04 1 7.55E-04 1 95 1 

Site 3 - TCE - EPA Toxicity Criteria 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(t^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility. 

S 
(^ig/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 3.1E-05 1.9E-02 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - TCE - EPA Toxicity Criteria Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(Mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

•cone, 
(Mg/L) 

Pure 
component 

water 
solubility, 

S 
(Mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

2.26E-01 3.73E+02 2.26E-01 1.47E+06 2.26E-01 1 NA NA 1 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: Ttie values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - TCE - EPA Toxicity Criteria Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X ' In "YES" Box) 

YES 

OR 
CALCULATE INCREIulENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and inilial groundwater cone, below) 

YES I X I 

MORE 

ENTER 

Ctiemical 
CAS No. 

(numbers only. 

no dashes) 

ENTER 
Initial 

groundwate 
cone , 

Cw 
(MQ/L) 

Trichloroeliiylene 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 

(°C) 

1 11 

ENTER 
Deptn 

below grade 
to bottom 

or enclosed 
space floor, 

LF 

(cm) 

15 

ENTER 

Depth 

below grade 
to water table. 

LWT 

(cm) 

1 no 

ENTER 

Totals n-

Thickness 
o fso i i 

stratum A, 
l l * 

(cm) 

110 

ENTER ENTER 
ust add up to value of Lwr (r:ell G28) 

Thickness Thickness 
of soil of soil 

slratum B. stratum C, 
(Enler value or 0) (Enter value or 0) 

hg nc 

i cm j _ _. .. (cm) 

1 0 1 0 

ENTER 

Soil 
stratum 

directly above 

water table, 

(Enter A, B. or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A S 

ENTER 
Soil 

stratum A 
SCS 

soil type 

ENTER 

User-defined 
stratum A 
soil vapor 

(used lo estimate OR permeability. 
soil vapor 

permeabil i ty^ 

K 
(cm') 

s 1 1 

MORE 
'4' 

ENTER 
Stratum A 

SCS 
soil type 

ENTER 
Stralum A 

soil dry 
bulk density. 

P.* 
Q/cm^: 

ENTER 
Stratum A 
soil total 
porosity. 

ENTER 
Stratum A 

soil water-filled 
porosily, 

(cm''/cm"') I. 

ENTER 
Stratum B 

SCS 
soil t /pe 

Lookup SOil I 
Parameiers 

ENTER 
Stratum B 

soil dry 
bulk density. 

(g/cm^) 

ENTER 
Stratum B 
soii total 
porosity, 

[unitless) 

ENTER 
Stralum B 

soil water-filled 
porosity, 

(cm^/cm^) L 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Paiameiers 

ENTER 
Stratum C 

soil dry 
bulk density, 

(g/cm^; 

ENTER 
Slratum C 
soil toial 
porosity, 

(unitless) 

ENTER 
Stralum C 

soil water-fil led 
porosity, 

(cm'/cm,') 

1 66 1.66 

MORE 

MORE 
4' 

ENTER 
Enclosed 

space 

floor 
thickness. 

L c c . 

(cm) 

ENTER 

Soil-bldg, 

pressure 
differential. 

i P 

(g/cm-s^) 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

„ . 1="̂ ! „ . 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height. 

He 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(2;; 

ENTER 

Indoor 
air exchange 

rate. 

ER 

(1/h) 

ENTER 
Average vapor 

flow rate inlo bldg. 
OR 

Leave blank lo calculate 

Qso. 

(Urn) 

1000 

ENTER 
Averaging 

l ime for 
carcinogens. 

ATc 

. iXH . 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT«; 

„^.JK?1 

ENTER 

Exposure 
duration, 

ED 

(r^) ., 

ENTER 

Exposure 

frequency, 
EF 

(days/yr) 

ENTER 
Targel 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Target hazard 

quotienl for 
noncarcinogens. 

THQ 

(unitless) 

Used to calculate risk-based 
groundwater concentration. 

Site 3 - TCE - Cai EPA Toxicity Criteria 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthialpy of 
vaporization at 

tiie normal 
boiling point. 

AH„b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm=/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

{^glmY 

Reference 
cone, 
RfC 

(mg/m^) 

7.90E-02 

END 

9.1 OE-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1,47E+03 2.0E-06 6.0E-01 

Site 3 - TCE - Cal EPA Toxicity Criteria Page 2 of 5 5/30/2008 

( ( 



( ( 
( 

INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
building 

separation, 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity, 

e/ 
(cm'/cm^) 

Stratum B 
soil 

air-filled 
porosity, 

e,= 
(cm'/cm') 

Stratum C 
soil 

air-filled 
porosity 

e,̂  
(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability, 

K 
(cm') 

Stratum A 
soil 

relative air 
permeability, 

K 
(cm') 

Stratum A 
soil 

effective vapor 
permeability, 

k. 

(cm') 

Thickness 
capillary 

zone, 

L„ 
(cm) 

of 
Total 

porosity in 
capillary 

zone. 

l^ci 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone, 

Sa.ci 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

ew,„ 
(cm' /cm') 

Floor-
wall 

seam 
perimeter. 

'̂ crack 

(cm) 

9,46E+08 95 I 0,276 I 0,321 0,321 0.004 9.94E-08 0,998 9.92E-08 17.05 0.33 0.077 0.253 4,000 

Bldg. 
ventilation 

rate, 

Qbuilding 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade, 

As 

(cm-) 

Crack-
to-total 

area 
ratio, 

n 
(unitless) 

Crack 
deptfi 
below 
grade, 

Zcrack 

(cm) 

Enthalpy of 
vaporization at 

ave. groundvKater 
temperature, 

AH.,Ts 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

PTS 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D " \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D'"B 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient, 

D'"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D'"cz 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient, 

D^"T 

(cm'/s) 

Diffusion 
path 

length, 

Lo 

(cm) 

1,69E+04 1,06E-t-06 I 3,77E-04 15 8,544 5.05E-03 2.17E-01 I 1.76E-04 | 9.97E-03 O.OOE+00 O.OOE+00 I.45E-04 7.55E-04 95 

Convection 
path 

length, 

Lp 

(cm) 

Source 
vapor 
cone.. 

Csowce 

(ug/m') 

Crack 
radius, 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

QsoJ 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
QCack 

(cm'/s) 

Area of 
crack, 

Acfack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuilding 

(pg/m') 

Unit 
risk 

factor. 

URF 

(pg/m')-' 

Reference 
cone , 

RfC 

(mg/m') 

1.52E*03 I 0.10 I 8.33E-I-01 15 9.97E-03 4.00E+02 5.28E+90 4.52E-04 6.85E-01 I 2.OE-06 6.0E-01 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(HQ/L) 

Pure 
component 

water 
solubility. 

S 
(^ig/L) 

Final 
indoor 

exposure 
groundwater 

cone. 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA i NA NA 1.47E+06 NA 1 5.6E-07 i 1.1E-03 1 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END-

END 

Site 3 - TCE - Cal EPA Toxicity Criteria Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
( îg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(MQ/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone., 
( îg/L) 

Pure 
component 

water 
solubility. 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(tig/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.24E+01 I 6.40E+03 | 1.24E+01 | 1.47E-t-06 | 1.24E+01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: Tiie values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - TCE - Cal EPA Toxicity Criteria Page 5 of 5 5/30/2008 



DATA ENTRY SHEET 

GW-ADV 
Version 3 .1 ; 02/04 

Reset to 

Defaults 

MORE 

CALCULATE RISK-BASED GROUNIDWATER CONCENTRATIOt^ (enter "X" in "YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROIul ACTUAL GROUNDWATER CONCENTRATION (sr ler "X" in "YES" box and inilial groundwaier cone. Below) 

YES I X ~| 

ENTER ENTER 

Initial 
c t iemical groundwater 
CAS No cone , 

(numbers only, Cw 
no dasnes) (|JO/L) Chernical 

75014 1 00E»01 Vinyl chloride (chloroettiene) 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Lp 

(cm) 

ENTER 

Depth 
below grade 

10 water table, 

LwT 

(cm) 

1 11 16 1 110 

ENTER 
Totals m 

Thickness 
ofsoi i 

stratum A, 

hA 

(cm) 

ENTER 
js l add up to value of Lw 

Thickness 
ofsoi i 

slratum B, 
(Enter value or 0) (E 

fiB 

(cm) 

ENTER 
r (cell G28) 

Thickness 

ofso i i 

stratum C. 

Tter value or 0) 

he 

(cm) 

110 0 0 

ENTER 

Soil 
stratum 

directly above 
water table. 

_(_Enter A, B.or C) 

A 

ENTER 

SCS 
soil type 

directly above 

water table 

t s 

ENTER ENTER 
Soil 

stralum A User-defmed 
SCS s'.ratum A 

sotI type soil vapor 
(used to estimate OR permeability, 

soil vapor k̂  

permeabiliW) (cm') 

S 1 1 

MORE 
4̂  

ENTER 
Stratum A 

SCS 
soil type 

ENTER 
Stratum A 

soil dry 
bulk density. 

A 

ENTER 
Stratum A 
soil total 
porosity, 

ENTER 
Stratum A 

soil water-filled 
porosity. 

ENTER 
Stratum B 

SCS 
soil type 

ENTER 
Stratum B 

soil dry 
bulk density, 

ENTER 
Stratum 8 
soil total 
porosity, 

n^ 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm^/cm-'} 

ENTER 
Stratum C 

SCS 
soil type 

ENTER 
Stratum C 

soil dry 
bulk density, 

P." 

(g/cm') 

ENTER 
Stratum C 
soil total 
porosity. 

ENTER 
Stralum C 

soil water-filled 
porosity. 

1.66 1,65 

MORE 
4' 

IVIORE 

1 END 

ENTER 
Enclosed 

space 
floor 

thickness. 

Lcrac. 

(cm) 

ENTER 

Soil-bldg 
pressure 

differential. 
AP 

(g/cm-s^) 

ENTER 

Enclosed 
space 
floor 

length. 

l-B 

(cml 

ENTER 

Enclosed 
space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height. 

He 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

ENTER 

Indoor 
air exchange 

rate. 
ER 

(1/h) 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

(y '^ l 

ENTER 
Averaging 

t ime for 

noncarcinogens. 

ATNC 

{V^} 

ENTER 

Exposure 
duration. 

ED 

IfS) ™, 

ENTER 

Exposure 
frequency. 

EF 

„ 1=^=1;?'̂ )^ 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Targel hazard 

quotient for 

noncarcinogens. 
THQ 

(uniiless) 

350 1.0E-( 

Used to calculate risk-based 
groundwater concentration. 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

Qsoi 

Site 3 - V i n y l Chlonde Page 1 of 5 
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Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water, 

Dw 
(cnn /̂s) 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-m^/mol) 

( 
CHEMICAL PROPERTIES SHEET 

Henry's 
law constant 

reference 
temperature, 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point, 

(cal/mol) 

Normal 
boiling 
point, 

TB 

(°K) 

Critical 
temperature, 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient, 

Koc 

(cm'/g) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

( 

Unit 
risk 

factor, 
URF 

(Hg/m=)-̂  

Reference 
cone, 
RfC 

(mg/m^) 

1.06E-01 1.23E-05 2.69E-02 25 5,250 259.25 432.00 1.86E+01 8.80E+03 4.4E-06 1.OE-01 

END 

Site 3 - Vinyl Chloride Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

1 9.46E-^08 

Bldg. 
ventilation 

rate, 

Qbuilding 

(cm'/s) 

1 1.69E+04 

Convection 
patti 

length. 

Lp 

(cm) 

1 15 

1 END 

Source-
building 

separation, 

L T 

(cm) 

1 95 

Area of 
enclosed 

space 
belovK 
grade. 

A B 

(cm') 

1 1.06E+06 

Source 
vapor 
cone. 

Csource 

(Mg/m') 

1 7.63E-f03 

] 

Stratum A 
soil 

air-filled 
porosity, 

8 / 

(cm'/cm') 

1 0.276 i 

Cracl<-
to-totai 

area 
ratio. 

n 
(unitless) 

1 3.77E-04 

Crack 
radius, 

tcfack 

(cm) 

1 0.10 

Stratum B 
soil 

air-filled 
porosity, 

e,= 
(cm'/cm') 

1 0.321 1 

Crack 
deptti 
below 
grade. 

Zc,.c« 

(cm) 

1 15 1 

Average 
vapor 

flow rate 
into bldg.. 

Qsoil 

(cm'/s) 

1 8,33E+01 1 

Stratum C 
soil 

air-filled 
porosity. 

9 . " 

(cm'/cm') 

0.321 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AH. js 

(cal/mol) 

4,989 

Crack 
effective 
diffusion 

coefficient. 

D " ' " 

(cm'/s) 

1,34E-02 

Stratum A 
effective 
total fluid 

saturation, 

S,e 

(cm'/cm') 

1 0,004 1 

Henry's law 
constant at 

ave, groundwater 
temperature. 

H T S 

(atm-m'/mol) 

1 1.78E-02 1 

Area of 
crack. 

Acrack 

(cm') 

1 4.00E+02 1 

Stratum A 
soil 

intrinsic 
permeability, 

k, 

(cm') 

9.94E-08 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

7.63E-01 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

4.11E+67 

Stratum A 
soil 

relative air 
permeability. 

kr, 

(cm') 

1 0,998 1 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(q/cm-s) 

1 1.76E-04 1 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

1 5.78E-04 1 

Stratum A 
soil 

effective vapor 
permeability. 

k. 

(cm') 

9.92E-08 

Stratum 
A 

effective 
diffusion 

coefficient. 

D=". 

(cm'/s) 

1.34E-02 

Infinite 
source 
bldg. 

cone. 

Cbuildinq 

(Mg /m ' ) 

4 . 4 1 E + 0 0 

T h i c k n e s s of 

cap i l l a r y 

z o n e , 

Lcz 

( c m ) 

1 17 .05 

S t r a t u m 

B 

e f fec t i ve 

d i f f us i on 

coe f f i c ien t . 

D ' " B 

( c m ' / s ) 

1 O.OOE+00 

Un i t 

r isk 

fac to r , 

U R F 

( p g / m ' ) - ' 

1 4 . 4 E - 0 6 

To ta l 

p o r o s i t y in 

cap i l l a r y 

z o n e , 

^cz 

( c m ' / c m ' ) 

1 0 .33 

S t r a t u m 

C 

e f fec t i ve 

d i f f us ion 

coe f f i c ien t . 

D="c 

( c m ' / s ) 

1 O.OOE+00 

R e f e r e n c e 

c o n e . 

R fC 

( m g / m ' ) 

1 1.OE-01 

A i r - f i l l ed 

p o r o s i t y In 

cap i l l a r y 

z o n e . 

9..CZ 

( c m ' / c m ' ) 

1 0 ,077 

C a p i l l a r y 

z o n e 

e f fec t i ve 

d i f f us i on 

coe f f i c i en t . 

D°"cz 

( c m ' / s ) 

1 1 .90E-04 

1 

W a t e r - f i l l e d 

p o r o s i t y in 

cap i l l a r y 

z o n e , 

8*.cz 

( c m ' / c m ' ) 

1 0 .253 

To ta l 

overa l l 

e f fec t ive 

d i f f us i on 

coe f f i c ien t . 

D = "T 

( c m ' / s ) 

1 9 , 9 5 E - 0 4 

F loo r -

w a l l 

s e a m 

p e r i m e t e r . 

" c r a c k 

(cm) 

1 4,000 1 

Diffusion 
path 

length. 

Ld 

(cm) 

1 95 t 

Site 3 - Vinyl Chloride Page 3 of 5 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

< 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(M/L) 

Pure 
component 

water 
solubility, 

S 
(^ig/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 8.80E+06 NA 8.OE-06 4.2E-02 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - Vinyl Ctiloride Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone,-
(mg/L) 

Pure 
component 

water 
solubility, 

S 
(mg/L) 

Final 
indoor 

exposure 
grounijwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.25E+00 I 2.36E+02 | 1.25E+00 | 8.80E+06 | 1.25E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: Tire values of Csource and Cbuilding on ttie INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO"END" 

END 

Site 3 - Vinyl CInloride Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

G W - A D V CALCULATE RISK-BASED GROUNDWATER COI^CENTRATION (enter-X" in "YES" box) 

Version 3 .1 : 02/04 

Reset to 
Defaults 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I X 1 

ENTER 

Chemical 
CAS No, 

(numbers only, 

no dashes) 

ENTER 

groundwater 
cone . 

Cvv 

(PS'4 

Chloroform 

MORE 
4^ 

ENTER ENTER ENTER 
Totals must add up to value of LWT (cell G26} 

Tlnickness 
of soil 

stralum B, 
Enter value orO) 

Thickness 
of soil 

slratum C, 
(Enter value or 0) 

he 

l£2i -= 

Soil 
stralum 

directly above 
-water Iable. 

(Enter A, B, or C) 

SCS 
soil type 

directly above 

water tabie 

ENTER 

Soil 
stratum A 

SCS 

soil type 
(used to estimate 

soil vapor 

penneabilUy) 

ENTER 

User-defined 
stratum A 
soil vapor 

permeability, 

K 
(cm') 

MORE 
4/ 

ENTER 
Stralum A 

SCS 
soil type 

Loo'Kup Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

A 

PD 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity. 

ENTER 
Stralum A 

soil water-filled 
porosity, 

(cm^/cm^} 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Parameters | 

ENTER 

Stratum B 
soil dry 

bulk density, 

(g/cm^) 

ENTER 
Stralum B 
soil total 
porosity, 

funitiess) 

ENTER 
Stralum B 

soil water-filled 

porosity, 

(cm^/cm^) 

ENTER 
Stratum C 

SCS 
soil lype 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soil dry 
bLilk density, 

(g/cm^) 

ENTER 
Stratum C 
soil total 
porosity. 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(unitless) (cm^/crr.^) 

T 1.80 0.330 0 054 1.66 1 66 

MORE 

MORE 

END I 

ENTER 
Enclosed 

space 
floor 

Ihickness, 

(cm) 

ENTER 

Soii-Oldg. 
pressure 

diHerenlial. 

AP 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length. 

Ua 

ENTER 
Enclosed 

space 
floor 

width. 

Wa 

ENTER 

Enclosed 
space 
height. 

Hs 

i£2lL J £ ^ (cm) 

ENTER 

Floor-wall 
seam crack 

width, 
w 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

ir^} 

ENTER 
Averaging 

time for 
noncarcinogens. 

ATNC 

(yrs) 

ENTER 

Exposure 

duration. 
ED 

(y^^? 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Targel 
nsk for 

carcinogens, 
TR 

^unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 

(unitless) 

Used lo calculate risk-based 
groundwater concentration. 

Indoor 
air exchange 

ENTER 

Average vapor 
flow rate into bldg. 

OR 
Leave blank to calculate 

Q«.i 

Site 3 - Chloroform - Industnai Page 1 of 5 
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CHEMICAL PROPERTIES SHEET 

< 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

tire normal 
boiling point. 

AH,.b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

i^g/mY 

Reference 
cone. 
RfC 

(mg/m^) 

1.04E-01 

END 

1.OOE-05 3.66E-03 *25 6,988 334.32 536.40 3.98E+01 7.92E+03 2.3E-05 4.9E-02 

Site 3 - Chloroform - Industrial Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
building 

separation, 

LT 

(cm) 

Stratum A 
soil 

air-tilled 
porosity, 

e,' 
(cm'/cm') 

Stratum B 
soil 

air-filled 
porosity, 

e.° 
(cm'(cm') 

Stratum C 
soil 

air-filied 
porosity, 

Q," 
(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation, 

S,. 

(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability, 

k, 

(cm^) 

Stratum A 
soil 

relative air 
permeability. 

k„ 
(cm') 

Stratum A 
soil 

effective vapor 
permeability, 

k. 

(cm') 

Ttiickness of 
capillary 

zone, 

Lcz 

(cm) 

Total 
porosily in 
capillary 

zone, 

Hcz 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone, 

e,.cz 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone, 

e»„ 
(cm' /cm') 

Floor-
wail 

seam 
perimeter, 

^CfilCk 

(cm) 

I 0.077 I 0.253~ 7.88E-I-08 95 0.276 0.321 0.321 0,004 9,94E-08 0.998 9.92E-08 17.05 0.33 4,000 

Bldg. 
ventilation 

rate, 

Qbuilding 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Crack-
to-total 

area 
ratio. 

11 

(unitless) 

Crack 
depth 
below 
grade, 

Zcrack 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AH,,,5 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m''/mol) 

Henry's (aw 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature. 

V'rs 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D ' " , 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D"'s 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient, 

D'"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D"'c, 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D" 'T 

(cm'/s) 

Diffusion 
patti 

length. 

La 

(cm) 

6.92E+04 1.06E+06 3.77E-04 15 7.544 1.95E-03 8.38E-02 1.76E-04 1.31E-02 O.OOE+00 O.OOE+00 1.96E-04 1.02E-03 95 

Convection 
path 

length. 

Lo 

(cm) 

Source 
vapor 
cone. 

Csource 

(lag/m') 

Crack 
radius. 

tcracK 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Q.=, 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
pcac. 

(cm'/s) 

Area of 
crack, 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) (unitless) 

Infinite 
source 
bldg. 

cone, 

Cbuildinq 

(ng/m') 

Unit 
risk 

factor. 

URF 

(ug/m')-' 

Reference 
cone , 

RfC 

(mg/m') 

I 15 I 1.26E+W 0.10 8.33E+01 1.31E-02 4.00E+02 8.21E+68 1.45E-04 T83E-01 2.3E-05 4.9E-02 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^ig/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility, 

S 
(W/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

Incremental 
risi< from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 7.92E+06 NA 1.OE-06 2.6E-03 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - Chloroform - Industrial Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(̂ Lg/L) 

Pure 
component 

water 
solubility, 

S 
(Mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

1.46E+01 5.87E+03 1.46E+01 7.92E+06 1.46E+01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE; The values of Csource and Cbuilding on tire INTERCALCS workstieet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - Chloroform - Industrial Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 
ersion 3.1; 02/04 

Reset to 
Defaults 

ttAORE 

CALCULATE RISK-BASED GROUMDWATER CONCENTRATION (enter "X" in •YES" box) 

YES I I 
O R 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter -X- in "YES" box and initial groundwaier cone below 

YES I X 1 

ENTER ENTER 

Intial 
Chemical groundwater 
CAS No. cone , 

(numbers only. Cw 
no dashes) (lig/L) Chemical 

79016 7.Q0E+00 Trichloroetfiylene 

ENTER 

Average 
soil; 

groundwater 
lemperature. 

Ts 

(°C) 

1 

ENTER 
Deplh 

below grade 
to bottom 

of enclosed 
space floor. 

L f 

(cm) 

15 

ENTER 

Depth 
below grade 

to water table. 

L „ i 

(cm) 

1 110 

ENTER 
Totals n-

Thickness 
of soil 

stratum A, 

tiA 

(cm) 

ENTER ENTER 
usl add up to value ot LWT (cell G28) 

Thickness Thickness 
of soil of soil 

stratum B, stratum C, 
(Enter value or 0) (Enler value or 0) 

HB he 

(cm) (cml 

110 1 0 1 0 

ENTER 

Soil 
stratum 

directly above 

water table. 

(EnterA, B. o rC) 

A 

ENTER 

SCS 
soil type 

directly above 

water table 

s 

ENTER 
Soil 

stratum A 
SCS 

soil type 

ENTER 

User-defined 
stratum A 

soil vapor 

(used to estimate OR permeability. 
soil vapor 

permeability) 

Kv 

(cm^) 

1 1 

MORE 

ENTER 
Stratum A 

SCS 
soil type 

ENTER 
Stratum A 

soil dry 
bulk density. 

ENTER 
Stratum A 
soil total 
porosity. 

ENTER 
Stratum A 

soil water-filled 
porosity. 

ENTER 
Stratum B 

SCS 
soil type 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum B 
soil total 
po'-osity, 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm^/cm-') 

ENTER 
Stratum C 

SCS 
soil type 

LOOkuD Soil 

Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

p." 

(g'cm') 

ENTER 
Stratum C 
soil lotal 
porosity. 

ENTER 
Slratum C 

soil water-filled 
porosity. 

I 0.05.1 I 1,66 1 66 

IVIORE 

n/IORE 

ENTER 
Enclosed 

space 
floor 

Ihickness, 

LcKK 

icm) 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

(g/cm-s^) 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height, 

Hs 

C^"^) ., 

ENTER 

Floor-wall 
seam crack 

width. 
w 

(cm) 

ENTER 

Indoor 
air exchange 

rale. 

ER 

. r'W . 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

, „ , (y^ „ 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT,c 
(vrs) 

ENTER 

Exposure 
duration. 

ED 

iV'^} .. 

ENTER 

Exposure 
frequency. 

EF 

. ( la^'- f f l , . 

ENTER 
Targel 
nsk for 

carcinogens. 

TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens. 

THO 
(unitless) 

1.QE-06 

Used to calculate nsk-based 
groundwater concentration. 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

Sjte 3 - TCE - EPA Toxicity Cnteria - industrial 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/nnol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH„,i, 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 

(cm'/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(nglm'A 

Reference 
cone. 
RfC 

(mg/m^) 

1 7.90E-02 

END 

9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+Q3 1.1E-04 3.5E-02 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

T 

(sec) 

Source-
building 

separation, 

LT 

(cm) _ 

Stratum A 
soil 

air-filled 
porosity. 

e/ 
(cm^/cm') 

Stratum B 
soil 

air-filled 
porosity, 

fl ° 
Da 

(cm'/cm^) 

Stratum C 
soil 

air-filled 
porosity, 

e.'^ 
(cm'/cm") 

Stratum A 
effective 
lotal fluid 

saturation. 

S I . 

(cmVcm") 

Stratum A 
soil 

intrinsic 
permeability. 

K 

(cm^) 

Stratum A Stratum A 
soil soil 

relative air effective vapor 
permeability, permeability, 

K„ K 

(cm') (cm') 

Ttiickness of 
capillary 

zone. 

Lcz 

(cm) 

Total 
porosity in 
capillary 

zone. 

ricz 
(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone. 

e,cz 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

9„.cz 
(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

Xcrack 

(cm) 

I 7.88E->08 95 0.276 0.321 0.321 0.004 9.94E-08 0.998 9.92E-08 17.05 0.33 0.077 0.253 4,000 

Bldg. 
ventilation 

rate, 

Qbuikl inq 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

Ae 

(cm') 

Crack-
to-total 

area 
ratio. 

n 
(unitless) 

Crack 
depth 
below 
grade. 

^cracK 

(cm) 

Enttialpy of 
vaporization at 

ave. groundwater 
temperature, 

A H . , T s 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

t lTS 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D'"'. 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D="e 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D="c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D = " c z 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient, 

D' "T 

(cm'/s) 

Diffusion 
patti 

lengtti. 

La 

(cm) 

6.92E-̂ 04 | 1.06E-I-06 | 3.77E-04 | 15 8,544 5,05E-03 2.17E-01 I 1.76E-04 9.97E-03 0.QOE+00 O.OOE+00 1.45E-04 7 55E-04 95 

Convection 
path 

length. 

L„ 

(cm) 

Source 
vapor 
cone . 

Csource 

(po/m') 

Crack 
radius. 

rcrack 

... (c^JP) ^ 

Average 
vapor 

flow rate 
into bldg.. 

Q s o . 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient, 
p c a c k 

(cm'/s) 

Area of 
crack. 

Aciack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Ctjuildrnq 

(Mg/m') 

Unit 
risk 

factor. 

URF 

(f.ig/m')-' 

Reference 
cone. 

RfC 

(mg/m'j 

15 1.52Et03 I 0.10 I 8.33E->01 9.97E-03 4.00E+02 5.28E+90 1.1 IE-04 1.68E-01 1.IE-04 3.5E-02 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(̂ ĝ/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(M/L) 

Pure 
component 

water 
solubility, 

S 
(̂ ig/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(M/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 4.5E-06 3.3E-03 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - TCE - EPA Toxicity Criteria - Industrial Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(MQ/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(tig/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 

Pure 
component 

water 
solubility. 

S 
( îg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^lg/L) 

Incrennental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.55E+00 2.13E+03 1.55E+00 1,47E+06 1.55E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - TCE - EPA Toxicity Criteria - IntJustrial Page 5 of 5 5/30/2008 



DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

MORE 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES L 
OR 

CALCULATE INCREMENTAL RISKS FROtl/1 ACTUAL GROUNDWATER CONCENTRATION (enter "X" m "YES" box and initial groundwater cone, below) 

YES I X ~1 

ENTER ENTER 

Initial 
Chemical groundwater 
CAS No. c o n e , 

(numbers only, C ^ 
no dashes) (MQ/I-) Chemical 

79016 7.OOE+OO T n c t i l o r o e t h y l e n e 

ENTER 

Average 
soil/ 

groundwater 

lemperature, 

Ts 

(°C) 

ENTER 

Deplh 

below grade 
to bouom 

of enclosed 
space floor, 

LF 

(cm) 

ENTER 

Depth 

below grade 
lo water table. 

U, 
. C:"!) 

1 11 1 15 ] 110 

ENTER ENTER ENTER 
Totals must add up to value o( L^-, (cell G26) 

Thickness 

ofso i i 
stratum A, 

^ A 

(cm) 

110 

Thickness Thickness 
of soil o fso i i 

stratum B, stratum C, 
(Enter value or 0) (Enter value or 0) 

^B fic 

(cm) (cm) 

I 0 1 0 

ENTER 

Soil 
slralum 

direclly above 
waier table, 

(Enler A . B . or C) 

ENTER 

SCS 
soil type 

direclly above 

water table 

A s 

ENTER 

Soil 

stratum A 

SCS 
sod type 

ENTER 

User-defined 
stratum A 

soil vapor 
(used to estimate OR permeab'iiity. 

soil vapor 

permeabili ly) 

1*. 

(cm=) 

s 1 1 

MORE 
4̂  

ENTER 
Slratum A 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum A 

soil dry 

bulk density, 

ENTER 
Stratum A 
soil total 
porosrty, 

ENTER 
Stratum A 

soil water-filled 

porosity, 

e/ 
(cm^/cm^) 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

PararTi&iers 

ENTER 
Stratum B 

soil dry 
bulk density, 

p / 

(g/cm') 

ENTER 
Stratum B 

soil total 
porosity, 

n^ 

(unit)ess) 

ENTER 
Stratum B 

soil water-filled 

porosily. 

(cm^/cm^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum C 

SOI) dry 

bulk density. 

(g/cm') 

ENTER 
Slralum C 
soil lotal 

porosity, 

n": 

(unitless) 

ENTER 
Slratum C 

soil water-filled 
porosity. 

e.= 
(cm' /cm' ) 

0.054 1.66 

MORE 
ENTER 

Enclosed 
space 
floor 

Ihickness. 

l-c/ac^ 

ENTER 

Soil-bldg. 
pressure 

differential, 

AP 

(g/cm-s') 

ENTER 

Enclosed 
space 
floor 

length. 

Ls 

ENTER 
Enclosed 

space 
floor 

width. 

w« 

ENTER 

Enclosed 
space 
height. 

H . 

(cm) (cm) J£2l - _ 

ENTER 

Floor-wall 
seam crack 

width 

w 

ENTER 

Indoor 
air exchange 

rale, 

ER 

ENTER 
Average vapor 

flow rale inlo bldg. 

OR 
Leave blank lo calculate 

QK-I 

(Um) 

40 0.83 

MORE ENTER 
Averaging 

l ime for 
carcinogens. 

ATc 

- J;î 'X ^-

ENTER 
Averaging 

l ime for 
noncarcinogens. 

AT^c 

, . . . . ' r u rr n 

ENTER 

Exposure 
duration. 

ED 

(vrs) 

ENTER 

Exposure 
frequency, 

EF 

(days/vr) 

ENTER 
Target 
risk for 

carcinogens. 
TR 

_(unHle5S) 

ENTER 
Target hazard 

quotient for 
noncarcinogens. 

THQ 

(unitless) 

25 

Used to calculate risk-based 
groundwater concentration. 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

tiie normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

To 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm=/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(V^glm'A 

Reference 
cone. 
RfC 

(mg/m^) 

7,90E-02 

END 

9.10E-06 1.03E-02 25 7,505 360,36 544.20 1.66E+02 1.47E+03 2,0E-06 6.0E-01 
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INTERIVIEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

1 7.88E+08 

Bldg. 
ventilation 

rate, 

Qbuildinq 

(cm'/s) 

Source-
building 

separation, 

LT 

(cm) 

1 95 

Area of 
enclosed 

space 
below 
grade, 

Ae 

(cm') 

Stratum A 
soil 

air-filled 
porosity, 

e,' 
(cm'/cm') 

1 0.276 1 

Crack-
to-total 

area 
ratio. 

11 

(unitless) 

Stratum B 
soil 

air-filled 
porosity. 

e/ 
(cm'/cm') 

0.321 1 

Crack 
depth 
below 
grade, 

^crack 

(cm) 

Stratum C 
soil 

air-filled 
porosity, 

e.= 
(cm'/cm') 

0.321 1 

Enthalpy of 
vaporization at 

ave. groundwater 
lemperature. 

AH,,Ts 

(cal/mol) 

Stratum A 
effective 
total fluid 

saturation, 

s,. 
(cm'/cm') 

0.004 

Henry's law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m'/mol) 

Stratum A 
soil 

intrinsic 
permeability, 

k, 

(cm') 

1 9.94E-08 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Stratum A 
soil 

relative air 
permeability 

K, 
(cm') 

1 0.998 

Vapor 
viscosity at 

ave. soil 
temperature, 

MIS 

(g/cm-s) 

Stratum A 
soil 

effective vapor 
permeability 

K 
(cm') 

1 9.92E-08 1 

Stratum 
A 

effective 
diffusion 

coefficient. 

D=". 

(cm'/s) 

Thickness of 
capillary 

zone, 

Lcz 

(cm) 

17.05 

Stratum 
B 

effective 
diffusion 

coefficient. 

D="B 

(cm'/s) 

Total 
porosity in 
capillary 

zone, 

I c , 

(cm'/cm') 

1 0.33 1 

Stratum 
C 

effective 
diffusion 

coefficient, 

0=",: 

(cm'/s) 

Air-filled 
porosity in 
capillary 

zone. 

8a.ci 
(cm'/cm') 

0.077 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D"'„ 
(cm'/s) 

Water-filled 
porosity in 
capillary 

zone, 

e«.cz 

(cm'/cm') 

1 0.253 

Total 
overall 

effective 
diffusion 

coefficient, 

D^"T 

(cm'/s) 

Floor-
wall 

seam 
perimeter, 

X„.ck 

(cm) 

1 4,000 1 

Diffusion 
path 

length, 

Ld 

(cm) 

1 6.92E-^04 

Convection 
path 

lengtti, 

Lp 

(cm) 

1 15 

1 END 

f 1.06E+06 

Source 
vapor 
cone, 

C,ou ,ce 

(Mg/m') 

1 1.52E+03 

1 

1 3.77E-04 

Crack 
radius. 

rcrack 

(cm) 

1 0.10 

1 15 1 

Average 
vapor 

flow rate 
into bldg., 

Qso i l 

(cm'/s) 

i 8.33E+01 1 

8,544 1 

Crack 
effective 
diffusion 

coefficient, 

D " " ' 

(cm'/s) 

9.97E-03 1 

i 5.05E-03 

Area of 
crack, 

A , , . * 

(cm') 

4.00E+02 

1 2.17E-01 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

1 5.28E+90 

1 1.76E-04 

Infinite 
source 
Indoor 

attenuation 
coefficient, 

a 

(unitless) 

1 1.11E-04 

1 9.97E-03 

Infinite 
source 

bldg. 
cone. 

Cbuildino 

(Mg/m') 

1 1.68E-01 

1 0.OOE+OO 

Unit 
risk 

factor, 

URF 

(Mg/m')-' 

1 2.0E-06 

1 O.OOE+00 

Reference 
cone. 

RfC 

(mg/m') 

1 6.0E-01 

1 1.45E-04 

1 

r 7.55E-04 1 95 1 

Site 3 - TCE - Cal EPA Toxicity Criteria - Industrial 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^ig/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^ig/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(̂ Lg/L) 

Pure 
component 

water 
solubility, 

S 
(W/L) 

Final 
indoor 

exposure 
groundwater 

cone. 

NA NA NA 1.47E+06 NA 1 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

8.2E-08 1.9E-04 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - TCE - Cal EPA Toxicity Criteria - Industrial Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(Mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(iig/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility, 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

8.53E+01 3.66E+04 8.53E+01 1.47E+06 8.53E+01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - TCE - Cal EPA Toxicity Criteria - Industrial Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 
ersion 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" m "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler "X" m "YES" box and initial groundwater cone, below) 

YES I X I 

MORE 

ENTER 

Chemical 
CAS No, 

(numbers only, 
no dashes) 

ENTER 
Inittal 

groundvk'ater 
c o n e , 

Cw 
(Mg/L) 

Vinyl chloride (cttloroetttene) 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

ENTER 
Deptti 

below grade 
lo botlom 

of enclosed 
space floor. 

LF 

(cm) 

ENTER 

Deptti 
below grade 

to water tatlle, 

Lwr 

(cm) 

1 " 15 1 110 

ENTER ENTER 
Totals must add up to value of Lw 

Thickness 
ofsoi i 

stratum A, 
h^ 

(cm) 

Thickness 
of soil 

stratum B. 
(Enter value orO) (E 

(cm) 

ENTER 

T (cell G28) 

Thickness 

of soil 

stratum C, 

nter value orO) 

he 

(cm) 

110 0 I 0 

ENTER 

Soil 
stratum 

directly above 
water table, 

(Enter A, B, or C} 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 s 

ENTER ENTER 

Soil 

slratum A User-defined 
SCS stratum A 

soil type soil vapor 
(used fo estimate OR permeability, 

soil vapor k̂  

permeability) (cm^) 

1 1 

MORE 
4' 

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 

Parameters J 

ENTER 
Stratum A 

soil dry 
bulk density, 

p . ' 

(g/cm') 

ENTER 
Stratum A 
soil total 
porosity, 

n ' 

(unitless) 

ENTER 
Slralum A 

soil water-filled 
porosity, 

(cm^/cm^) L 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

ENTER 
Stralum B 
soil lotal 
porosity, 

n ' 

(uniiless) 

ENTER 
Slratum B 

soil water-^lled 
porosity, 

(cm7cm , 

ENTER 
Stralum C 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 

Slralum C 
soil dry 

bulk density. 

(g 'cm') 

ENTER 
Stratum C 
soil total 
porosily, 

n= 

(unitless) 

ENTER 

Stratum C 
soil water-filled 

porosity, 

(cm' /cm' ) 

0.330 1.66 I 1.66 

MORE 

MORE 
•I 

ENTER 
Enclosed 

space 
floor 

tti ickness. 

l-ai,c« 

ENTER 

Soil-bldg. 
pressure 

differential 
AP 

(g/cm-s I 

ENTER 
Enclosed 

space 
floor 

lengm, 

l-B 

ENTER 
Enclosed 

space 
floor 

widtti. 

Wa 

ENTER 

Enclosed 
space 
tieight. 

HB 

J S L (cm) (i^rn) 

ENTER 

Floor-wall 
seam cracK 

widtl i , 

w 

(cm) 

ENTER 
Averaging 

l ime for 
carcinogens, 

ATc 

ENTER 
Averaging 

time for 
noncarcinogens, 

A T ^ 

(yrs) 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 

Exposure 
frequency, 

EF 

(S^.y^^r) 

ENTER 
Targel 
risk for 

carcnoge^^s, 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens. 

THQ 

(unitless) 

Used to calculate risk-based 
t^round'A'ater concenlralion. 

ENTER 

Indoor 
air exchange 

rale, 

ER 

ENTER 
Average vapor 

flow rate mto bldg. 
OR 

Leave blank lo calculate 

Q«.i 

(L/m) 

Site 3 - Vinyl Chlonde - Industrial Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
\a\N constant 
at reference 
temperature, 

H 

(atm-m^/moi) 

Henry's 
law constant 

reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,, 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

{^xglm'A 

Reference 
cone. 
RfC 

(mg/m^) 

1.06E-01 

END 

1.23E-05 2.69E-02 25 5,250 259.25 432.00 1.86E+01 8.80E+03 4,4E-06 1,OE-01 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

t 

(sec) 

Source-
building 

separation, 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

9." 

(cm'/cm') 

Stratum B 
soil 

air-filled 
porosity, 

e,= 
(cm'/cm') 

Stratum C 
soil 

air-filled 
porosity, 

e." 
(cm'/cm') 

Stratum A 
effective 
total fiuid 

saturation, 

S» 
(cm'/cm') 

Stratum A Stratum A Stratum A 
soil soil 

intrinsic relative air effective vapor 
permeability, permeability, permeability, 

(cm^) (cm') (cm') 

Total 
Ttiicl<ness of porosity 

Air-fiiled Water-filled Fioor-
porosity in porosity in 

7.88E1-08 I 95 0.276 0.321 0.321 0.004 9.94E-08 0.998 9.92E-08 17.05 0.33 0.077 0.253 4,000 

Bldg. 
ventilation 

rate, 

*^ building 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Crack-
to-total 

area 
ratio. 

n 
(unitless) 

Crack 
deptti 
below 
grade, 

Zcrack 

(cm) 

Enttialpyof 
vaporization at 

ave. groundwater 
temperature, 

-iH.Ts 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

Hrs 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

MIS 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D-"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

(cm^/s) 

Total 
overall 

effective • 
diffusion 

coefficienl, 
D ' \ 

(cm'/s) 

Diffusion 
path 

lengtti, 

6.92E+04 1.06E+06 3.77E-04 15 4,989 1.78E-02 7.63E-01 1.76E-04 1.34E-02 O.OOE+00 0.OOE+OO 1.90E-04 9.95E-04 95 

Convection 
path 

length, 

L„ 
(cm) 

Source 
vapor 
cone. 

Csource 

(ng/m') 

Crack 
radius, 

rcrach 

(cm) 

Average 
vapor 

flow rate 
into Wdg,, 

Qsoil 

(cmVs) 

Crack 
effective 
diffusion 

coefficienl, 
pcracl, 

(cm'/s) 

Area of 
crack, 

Actack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone, 

Cbuildinq 

(pg/m') 

Unit 
risk 

factor. 

URF 

(pg/m')-' 

Reference 
cone, 

RfC 

(mg/m') 

15 I 7.63E-1-03 I 0.10 8.33E+01 1.34E-02 4.00E+02 4.11E•^67 1.42E-04 1.08E+00 4.4E-06 1.OE-01 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility. 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 8.80E+06 NA 1,2E-06 7.4E-03 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - Vinyl Chloride - IncJustrial Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

8,60E+00 1.35E+03 8.60E+00 8.80E+06 8,60E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 3 - Vinyl Chloride - Industrial Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" in 'YES" box) 

YES i I 
Reset to [ OR 
D e f a u l t s I C A L C U L J I , T E I N C R E M E N T A L R I S K S F R O M A C T U A L G R O U N D W A T E R CONCENTRATION (enler "X" in "YES" box and initial groundwater cone. belOA 

YES 

MORE 

ENTER 

Ctiemical 
CAS No. 

(numbers only. 

no dashes) 

ENTER 
Inilial 

groundwater 
cone . 

Cw 

(MQ/U 

Trichloroethylene 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

1 11 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

r. tf^;.,, . 

15 

ENTER 

Deplh 

below grade 

10 water table, 

Lw, 

r, M ^ . 

1 150 

ENTER ENTER ENTER 

Totals must add up to value of Lwr (cell G28) 

Ttiickness 
of soil 

stratum A, 

. (<:.'?) „ 

150 

Thickness Thickness 
of soil of soil 

stratum B, stratum C, 
(Enter value or 0) (Enter value or 0) 

hj, he 

(cm) (cm) 

0 1 0 

ENTER 

Soil 
stratum 

direclly above 
water table. 

(EnterA, B.or C) 

ENTER 

SCS 
soil type 

direclly above 

water table 

A LS 

ENTER ENTER 
Soil 

stralum A User-defined 

SCS stratum A 
soil type soi! vapor 

(used to estimate OR permeabili'iy, 
soil vapor k„ 

permeability) (cm") 

LS 1 1 

MORE 
4^ 

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 

Parameiers 

ENTER 
Stralum A 

soil dry 
bulk density, 

P.* 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity, 

ENTER 
Stralum A 

soil water-filled 
porosity, 

e / 
(cm^/cm^) 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Pararpelers 

ENTER 
Stratum B 

soil dry 
bulk density, 

P." 

(g/cm') 

ENTER 
Stratum B 
soil total 
poros'.ly. 

n" 

(unitless) 

ENTER 
Slralum B 

soil water-filled 
porosily, 

(cm^/cm') 

1 

L 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soi' 

Pararneters 

ENTER 
Slratum C 

soil dry 
bulk density, 

P . ' 

(g/cm^) 

ENTER 
Slralum C 

soil tola' 
porosily, 

n^ 

(unitless) 

ENTER 
Slratum C 

soil water-filled 
porosity, 

e," 
(cm' /cm' ) 

I 1.60 0.370 1 66 

MORE 

MORE 
4̂  

ENTER 
Enclosed 

space 
floor 

thickness. 

LcKk 

(cm) 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

(g/cm-s^) 

ENTER 
Enclosed 

space 
floor 

length, 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width, 

Wa 

(cm) 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

<£r]. . 

ENTER 

Indoor 
air exchange 

rate. 

ER 

',1'i) . . 

ENTER 
Average vapor 

flow rate into bldg 
OR 

Leave blank to calculate 

Q«„ 

, ( L ' " ) , . 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 

(yrs) 

ENTER 
Averaging 

l ime for 
noncarcinogens. 

ATMC 

™™4iS?J 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 

Exposure 

trequency. 
EF 

„ ^^.^s'y^L 

ENTER 
Target 
nsk for 

carcinogens, 

TR 
^unitless) 

ENTER 
Target hazard 

quotient for 

noncarcinogens. 
THQ 

^unitless) 

350 

Used to calculate nsk-based 
groundwater concentration. 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
In water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 
(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

Unit 
risl< 

factor. 
URF 

(Hg/m=)-̂  

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9,10E-06 1,03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 1.1E-04 3.5E-02 

Site 7 - TCE - EPA Toxicity Criteria Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

_i5?=) 

Source-
building 

separation, 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity, 

e,* 
(cm^/cm') 

Stratum B 
soil 

air-filled 
porosity. 

e.= 
(cm'/cm^) 

Stratum C 
soil 

air-filled 
porosity. 

e." 
(cm'/cm^) 

Stratum A 
effective 
total fluid 

saturation, 

S,e 

(cm'^/cm'') 

Stratum A 
soil 

intrinsic 
permeability, 

k, 

(cm^) 

Stratum A 
soil 

relative air 
permeability. 

k„ 
(cm^) 

Stratum A 
soil 

effective vapor 
permeability. 

K 
(cm') 

Thickness of 
capillary 

zone. 

L„ 
(cm) 

Total 
porosity in 
capillary 

zone. 

" c z 

(cm'/cm^) 

Air-filled 
porosity in 
capillary 

zone. 

^a.cz 

(cm'/cm^) 

Water-filled 
porosity in 
capillary 

zone. 

e..c, 
(cm^/cm') 

Floor-
wall 

seam 
perimeter, 

^ c r a r k 

(cm) 

9,46E-i-08 135 0.294 0.321 0.321 0.084 1.63E-08 0.955 1.55E-08 18.75 0.37 0.067 0.303 4,000 

Bldg. 
ventilation 

rate. 

(Jbufkjinq 

(cin'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-total 

area 
ratio. 

ri 

(unitless) 

Crack 
deptti 
below 
grade. 

Zcrack 

(cm) 

Enttialpy of 
vaporization at 

ave. groundwater 
temperature. 

AH.TS 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

Hrs 

(atm-m^/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' " , 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D ' \ 

(cm'/s) 

Stratum 

C 
effective 
diffusion 

coefficient. 

D="c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

L> CI 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

0="T 

(cm'/s) 

Diffusion 
path 

length. 

La 

(cm) 

1.69E+04 1.06E+06 I 3.77E-04 15 8,544 5.05E-03 2.17E-01 1.75E-04 9.79E-03 0.OOE+OO O.OOE+00 7.83E-05 5.37E-04 135 

Convection 
path 

length. 

Lp 

(cm) 

Source 
vapor 
cone, 

C s o u . t e 

(Mg/m') 

Crack 
radius, 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Q s o j 

(cm=/s) 

Crack 
effective 
diffusion 

coefficient. 

D " " " 

(cm'/s) 

Area of 
crack, 

" c rack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 

bldg. 
cone, 

t-^buildinq 

ii '3y 

Unit 
risk 

factor, 

URF 

(M9(m')' 

Reference 

cone, 

RfC 

(mg/m^) 

15 2.17E+02 0.10 8.33E+01 9.79E-03 4.00E+02 2.57E+92 2.37E-04 5.13E-02 1.IE-04 3.5E-02 

END I 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwaier 

cone, 
(^ig/L) 

Pure 
component 

water 
solubility, 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1,47E+06 NA 2,3E-06 1.4E-03 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREMENTAL RISK CALCULATIONS: 

Indoor Indoor 
exposure exposure 

groundwater groundwater 
cone, cone, 

carcinogen noncarcinogen 
(mg/L) (mg/L) 

Risk-based Pure Final 
indoor component indoor 

exposure water exposure 
groundwater solubility, groundwater 

cone, S cone, 
(mg/L) (mg/L) (mg/L) 

4.31 E-01 7,11 E+02 4.31 E-01 1.47E+06 4.31 E-01 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE; The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values, 

MESSAGE; Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 7 - TCE - EPA Toxicity Criteria Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

G W - A D V 
Version 3 . 1 ; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUt^DWATER CGNCENTRATlOtM (enter "X" In "YES" t;ox) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROlit ACTUAL GROUNDWATER CONCENTRATION (enler "X" in -YES" box and Inilial groundwater cone, below) 

YES I X I 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

ENTER 
Initial 

groundwater 
cone , 

Cw 

- , (tiS^W -

MORE 
4' 

Trictiloroethylene 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 

(°C) 

ENTER 
Deptti 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(cm) 

ENTER 

Deptti 

below grade 
to water table, 

Lwr 

(cm) 

1 11 15 1 160 

ENTER ENTER ENTER 
Totals must add up to value of LWT (cell G28) 

Ttiickness 
of soil 

stratum A, 

tiA 

150 

Tliickness Thickness 
of soil of soil 

stratum B, stratum C. 
(Enter value or 0) (Enter value or 0) 

he he 

(cm) (cm) 

0 1 0 

ENTER 

Soil 
stratum 

directly above 

water table, 

(EnterA, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 LS 

ENTER 

Soil 
stratum A 

SCS 
soil type 

(used to estimate 0 
soil vapor 

permeabilitv) 

ENTER 

User-defined 
stratum A 
soil vapor 

^ permeaDifity. 

kv 

(cm^) 

LS 1 1 

MORE 
4/ 

ENTER 
Stratum A 

SCS 
soii type 

UoOĴ UD Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density. 

P.* 
{Q/crrA] 

ENTER 
Stratum A 
soil total 
porosity, 

n^ 

(uniiless) 

ENTER 
Stratum A 

soit water-filled 
porosity, 

(cm^/cm^) i 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Parameiers 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum B 
soil total 
porosity, 

n^ 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm^/cm^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

p.= 

tg/cm') 

ENTER 
Stratum C 
soil total 
porosity. 

ENTER 
Stralum C 

soil water-filled 
porosily. 

(unitless) (cm' (cm' ) 

0.370 1 66 1 66 I 

tVIORE 
ENTER 

Enclosed 
space 
floor 

thickness, 

l-aa« 

(cm) 

ENTER 

Soil-bldg 
pressure 

differential. 
AP 

(g/cm-s^) 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height. 

HB 

(cmj 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

ENTER 

Indoor 

air exchange 
rale, 

ER 

m) 

ENTER 
Average vapor 

flow rale into bldg. 
OR 

Leave blank lo calculate 

Q»,i 

(Um) 

I 1000 "~r 

MORE 
4' 

I END 

ENTER 
Averaging 

time for 
arcinogens, 

ATc 
(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

A T ^ 

(yrs) 

ENTER 

Exposure 
duration, 

ED 

(yrs) 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Targel 
risk for 

carcinogens, 
TR 

(unitless) 

ENTER 
Targel hazard 

quotient for 

noncarcinogens, 
THQ 

(unitless) 

1 OE-06 

Used to calculate risk-based 
groundwater concentration. 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

thie normal 
boiling point. 

AH„,b 
(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

TC 

CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(^glm'A 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9.10E-06 1.03E-02 25 7,505 360.36 544.20 1,66E+02 1.47E+03 2.0E-06 6.0E-01 

Site 7 - TCE - Cal EPA Toxicity Criteria Page 2 of 5 5/30/2008 

( ( 



( ( ( 

INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

t 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

stratum A 
soil 

air-filled 
porosity. 

e," 
(cm^/cm') 

Stratum B 
soil 

air-filled 
porosity. 

9,= 

(cm'/cm^) 

Stratum C 
soil 

air-filled 
porosity. 

e,'^ 
(cm'/cm^) 

Stratum A 
effective 
total fluid 

saturation, 

s,. 
(cm'/cm^) 

Stratum A 
soil 

intrinsic 
permeability, 

ki 

(cm^) 

Stratum A 
soil 

relative air 
permeability. 

K 
(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

K 
(cm') 

Thickness of 
capillary 

zone. 

Lc, 

<cm) 

Total 
porosity in 
capillary 

zone, 

flcz 

(cm'/cm^) 

Air-filled 
porosity in 
capillary 

zone. 

©a.cz 

(cm'/cm^) 

Water-filled 
porosity in 
capillary 

zone. 

e..cz 

(cm'/cm^) 

Floor-
wall 

seam 
perimeter, 

Xcrack 

(cm) 

9.46E+(38 135 0.294 0.321 0.321 0.084 1.63E-08 I 0.955 I 1.55E-08 18.75 0.37 0.067 0.303 4,000 

Bldg. 
ventilation 

rate. 

QbwHl(^q 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Crack-
to-total 

area 
ratio, 

n 
(unitless) 

Crack 
deptti 
below 
grade, 

2c„c>, 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

iH..TS 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m''/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

HTS 

(g/cm-s) 

Stratum 
A 

effective 
• diffusion 
coefficient, 

D"", 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D - ' B 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D'"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D ' " , , 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient, 

D' "T 

(cm'/s) 

Diffusion 
patli 

lengtti, 

Ld 

(cm) 

1.69E^•04 I 1.06E->06 | 3.77E-04~ 15 8.544 5.05E-03 2.17E-01 1.76E-04 9.79E-03 O.OOE+00 O.OOE+00 7.83E-05 5.37E-04 135 

Convection 
patti 

length. 

LT, 

(cm) 

Source 
vapor 
cone. 

Csource 

(ug/m') 

Crack 
radius. 

fcacl. 

(cm) 

Average 
vapor 

flow rate 
Into bldg.. 

Q.o,i 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
pcrack 

(cm'/s) 

Area of 
crack, 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) (unitless) 

Infinite 
source 
bldg. 

cone, 

Cbujiding 

(ug/m') 

Unit 
risk 

factor, 

URF 

(nq/m')-' 

Reference 
cone. 

RfC 

(ing/m') 

8.33E->01 I 9.79E-03 I 15 2.17E+02 0.10 4.00E+02 2.57E+92 2.37E-04 5.13E-02 2.0E-06 I e.OE-OI 

END I 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(M/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^ig/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

Pure 
component 

water 
solubility, 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 4.2E-08 8.2E-05 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

2,37E+01 1,22E+04 2.37E+01 1.47E+06 2.37E+01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 
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( 
DATA ENTRY SHEET 

( 

GW-ADV 
ersion 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" m "YES" box) 

OR 
CALCULATE INCREIulENTAL RISKS FROIul ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwaier cone, below) 

riflORE 

ENTER 

Chemical 

CAS No. 
(numbers only. 

no dasties) 

ENTER 
Inilial 

groundwate 
c o n e . 

Cw 

srs"-) 
Trictiloroethylene 

ENTER 

Average 
soil/ 

groundwater 

\emperalure. 

Ts 

(°C) 

1 11 

ENTER 
Deptti 

below grade 
to bottom 

of enclosed 
space floor. 

Lf 

. . 19.'̂ )- ,. 

15 

ENTER 

Deplti 

below grade 
10 water table, 

LWT 

. . l^'^J . . 

1 150 

ENTER ENTER ENTER 

Totals must add up lo value of L „ , (cell G28) 

Thickness Thickness 
Thickness of soil of soii 

of soil stratum B. stratum C, 
stratum A, (Enter value or 0) (Enter value or 0) 

h „ hg he 

(cm) (cm) (cm) 

150 1 0 1 0 

ENTER 

Soil 
slratum 

directly above 
water table. 

(EnterA, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 LS 

ENTER 

Soil 

stralum A 

SCS 
soil type 

ENTER 

User-defined 
stratum A 

soil vapor 
(used to esl imale OR permeability. 

soil vapor 

permeability) 

K 

(cm') 

LS 1 1 

MORE 
4< 

ENTER 
Slratum A 

SCS 

soil type 

Lookup Soil 
Paramaters 

ENTER 
Stralum A 

soil dry 

bulk density, 

(g;cm=) 

ENTER 
Stratum A 

soil total 
porosity, 

n ' 

(unitless) 

ENTER 
Slratum A 

soil water-filled 
porosily. 

(cm'/cm^) _ 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 1 
Parameters J 

ENTER 
Stralum B 

soil dry 
bulk density 

P.= 

(g/cm=) 

ENTER 
Stratum B 
soil total 
porosity, 

ENTER 
Stratum B 

SQ/I water-filled 

porosity, 

(cm^/cm^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Sorl 

Pararneters 

ENTER 
Stratum C 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Slratum C 

soil total 
porosily. 

n-̂  

JuniDessJ 

ENTER 
Slratum C 

soil water-filled 
porosity, 

(cm'/cm') 

0.054 

M O R E 
4' 

MORE 

ENTER 
Enclosed 

space 
floor 

thickness. 

LcracK 

(cm) 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length, 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height. 

Ha 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

ENTER 

Indoor 
air exchange 

rate. 

ER 

(Vh) 

ENTER 

Average vapor 
flow rate into bldg. 

OR 
Leave blank lo calculate 

Q«.i 

(L/m) 

ENTER 
Averaging 

l ime for 

carcinogens, 

ATc 

, U^^i.. 

ENTER 
Averaging 

time for 
noncarciriogens. 

A T ^ 

(yrs) 

ENTER 

Exposure 
duration, 

ED 

. .>^ . 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(^unitless) 

ENTER 
Target hazard 

quotient for 

noncarcinogens. 
THQ 

('jnitless) 

Used to calculate nsk-based 
qroundwater concertrat ion 

Site 7 - TCE - EPA Toxicity Critena - Industnai Page 1 of 5 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

(°K) 

Critical 
temperature. 

To 
(°K) 

Organic 
carbon 
partition 

coefficient, 

Koc 
(cm'/g) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(ng/m=)-^ 

Reference 
cone. 
RfC 

(mg/m^) 

7,90E-02 

END 

9,1 OE-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1,47E+03 1. IE-04 3.5E-02 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

1 

(sec) 

Source-
building 

separation. 

LT 

(Cf^) 

Stratum A 
soil 

air-filled 
porosity. 

Ba" 
(cm' /cm') 

Stratum B 
soil 

air-filled 
porosity. 

e.= 
(cm'/cm') 

Stratum C 
soil 

air-filled 
porosity. 

e»= 
(cm'/cm^) 

Stratum A 
effective 
total fluid 

saturation, 

S„ 
(cm' /cm' : 

Stratum A 
soil 

intrinsic 
permeability. 

k, 

(cm') 

Stratum A 
soil 

relative air 
permeability. 

Kg 
(cm=) 

Stratum A 
soil 

effective vapor 
permeability. 

kv 

(cm') 

Thickness of 
capillary 

zone. 

Lc, 

(cm) 

Total 
porosity in 
capillary 

zone. 

n„ 
(cm' /cm' j 

Air-filled 
porosity in 
capillary 

zone, 

e,.„ 
(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

6w.cz 

(cm' /cm') 

Floor-
wall 

seam 
perimeter, 

'^cfaek 

(cm) 

7.88E+08 135 0.294 I 0.321 0.321 0.084 1.63E-08 0.955 1.55E-08 18.75 0.37 0.067 0.303 4,000 

Bidg. 
ventilation 

rate, 

Qbuilding 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-total 

area 
ratio, 

n 
(unitless) 

Crack 
depth 
below 
grade. 

Zcrack 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AH.,TS 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

" T S 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D"'a 

(cm'/s) 

Stratum 

c 
effective 
diffusion 

coefficient. 

D'"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D-'c, 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D" 'T 

(cm'/s) 

Diffusion 
patti 

length, 

Ld 

(cm) 

6.92E+04 I 1.06E<-06 | 3.77E-04 15 8,544 5.05E-03 2.17E-01 1.76E-04 I 9.79E-03 O.OOE+00 0.OOE+OO 7.83E-05 5.37E-04 135 

Convection 
patti 

lengtti, 

L„ 
(cm) 

Source 
vapor 
cone. 

^sou rce 

(^rg/m') 

Crack 
radius, 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Qsoil 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 

D" ' ' " 

(cm'/s) 

Area ot 
crack, 

Acac. 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone, 

Cbuildinq 

(pg/m') 

Unit 
risk 

factor. 

URF 

(Mg/m')' 

Reference 
cone. 

RfC 

(mg/m') 

2.17E+02 r 0.10 8.33E+01 9.79E-03 4.00E+02 2.57E+92 5.B1E-05 1.26E-02 1. IE-04 3.5E-02 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

grountdwater 
cone, 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(̂ Lg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(M/L) 

Pure 
component 

water 
solubility. 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(mil) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 3.4E-07 2.5E-04 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 7 - TCE - EPA Toxicity Criteria - Industnai Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
Indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Incremental 
risk from 

vapor 
Intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
Intrusion to 
Indoor air. 

noncarcinogen 
(unitless) 

2,96E+00 4,06E+03 2.96E+00 1,47E+06 2.96E+00 NA NA 1 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 7 - TCE - EPA Toxicity Criteria - Industrial Page 5 of 5 5/30/2008 



DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

OR 

CALCULATE INCREIVIENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler "X" in "YES" box and initial groundwaier cone, below) 

YES I X I 

ti/IORE 
'I' 

ENTER 

Chemical 
CAS No. 

(numbers only. 
no dashes) 

ENTER 
Initial 

groundwater 
cone. 

Cw 
(M9/L) 

Trictiloroettiylene 

ENTER 

Average 
soil/ 

groundwater 

temperature. 

Ts 
(°C) 

ENTER 

Depth 

below grade 
to bottom 

of enclosed 
space floor. 

LF 

(cm) 

ENTER 

Deptti 
below grade 

to water table. 

I-WT 

(cm) 

1 15 1 150 

ENTER 

Totals m 

Thickness 
of soil 

stratum A. 

tiA 

(cm) 

ENTER ENTER 
jst add up to value of LWT (cell G28) 

Thickness Thickness 
of soil of soil 

slralum B, stratum C, 
(Enter value or 0) (Enter value or 0) 

tie tic 

(cm) (cm) 

150 0 1 0 

ENTER 

Soi! 
stratum 

directly above 
water table, 

(Enler A, B, o rC ) 

ENTER 

SCS 
sofi type 

directly above 

water table 

A 1 LS 

ENTER 
Soil 

stratum A 
SCS 

soil type 

ENTER 

User-defmed 
stratum A 
soil vapor 

(used to estimate OR permeability. 
soil vapor 

pemieabilit^) 

kv 

(cm^) 

US 1 1 

MORE 
4/ 

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 

Parameiers 

ENTER 
Stratum A 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity, 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity, 

(cm^/cm^) 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parameiers 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum B 
soil total 
porosity, 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cm^/cm^) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum C 

soil dry 
bulk density. 

(g/cm') 

ENTER 
Stratum C 
soil total 
porosily, 

n^ 

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity, 

ej 
(cm'/cm^) 

LS 1.60 0.076 I 1.66 1 e 0 375 0 054 

MORE 
4' 

ENTER 
Enclosed 

space 
floor 

thickness, 

ENTER 

Soil-bldg. 
pressure 

differential, 
AP 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

ENTER 

Enclosed 
space 
height, 

HB 

seam crack 
width. 

MORE 
4-

END 

ENTER 
Averaging 
time for 

carcinogens, 
ATc 
(yrs) 

1 70 

ENTER 
Averaging 

time for 
noncarcinogens, 

AT«: 
(yrs) 

1 25 1 

ENTER 

Exposure 
duration. 

ED 
(yrs) 

25 

ENTER 

Exposure 
frequency, 

EF 
(davs/yr) 

1 250 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 

(unitless) 

1,OE-06 1 1 

Used to calculate risk-based 
groundwater concentration. 

ENTER 

Indoor 

air exchange 
rate. 
ER 

(cm) (g/cm-s^) (cm) (cm) (cm) (cm) (1/h) 

1 10 1 40 1000 1 1000 1 300 0.1 0,83 1 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank lo calculate 

Qw>i 

(L/m) 

Site 7 - TCE - Cal EPA Toxicity Cntena - Industnai 

( 

Page 1 of 5 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air, 

D, 

Diffusivity 
In water, 

D.„ 

(cm^/s) (cm^/s) 

Henry's 
law constant 
at reference 
temperature, 

H 

(atm-nn"'/mol) 

Henry's 
law constant 

reference 
temperature, 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point, 

AH„,b 

(cal/mol) 

Normal 
boiling 
point, 

TB 

(°K) 

Critical 
temperature, 

TC 

CK) 

Organic 
carbon 
partition 

coefficient, 

Koc 

(cm'/g) 

Pure 
component 

water 
solubility, 

S 

(mg/L) 

Unit 
risk 

factor, 
URF 

{[xglmA' 

Reference 
cone, 
RfC 

(mg/m^) 

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E-t-02 1.47E-I-03 2.0E-06 6.0E-01 

END 

Site 7 - TCE - Cal EPA Toxicity Criteria - Industrial Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
building 

separation, 

LT 

(cm) 

stratum A 
soil 

air-filled 
porosity. 

e/ 
(cm'/cm^) 

Stratum B 
soil 

air-filled 
porosity. 

e/ 
(cm^/cm^) 

Stratum C 
soil 

air-filled 
porosity, 

e," 
(cm'/cm^) 

Stratum A 
effective 
total fluid 

saturation, 

s„ 
(cm'/cm^) 

Stratum A 
soil 

intrinsic 
permeability. 

ki 

(cm') 

Stratum A 
soil 

relative air 
permeability. 

K, 
(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

K 
(cm') 

Thickness 
capillary 

zone. 

Lcz 

(cm) 

of 
Total 

porosity in 
capillary 

zone, 

" c z 

(cm'/cm^) 

Air-filled 
porosity in 
capillary 

zone. 

9.,„ 
(cm^/cm^) 

Water-filled 
porosity in 
capillary 

zone, 

8„cz 

(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

K,.r, 

^cm) 

7.88E+08 135 0.294 I 0.321 0.321 0.084 1.63E-08 0,955 1,55E-03 18,75 0,37 0.067 0.303 4,000 

Bldg. 
ventilation 

rate, 

Qbuildinp 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-total 

area 
ratio. 

n 
(unitless) 

Crack 
deptti 
below 
grade. 

Zcrack 

(cm) 

Enthalpy of 
vaporization at 

ave, groundwater 
temperature. 

AH,.Ts 

(cal/mol) 

Henrys law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

Mrs 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D=". 

(cm'/s) 

Stratum 
8 

effective 
diffusion 

coefTicient, 

D"'a 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficienl. 

D'"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

L* CI 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D"". 

(cm'/s) 

Diffusion 
path 

length, 

La 

(cm| 

9.79E-03 I O.OOE+00 | O.OOE+00 | 7.83E-05 | 5 37E-04 | 135 6.92E+04 1,06E+06 I 3,77E-04 15 8,544 5,05E-03 2,17E-01 1.76E-04 

Convection 
path 

length. 

L„ 
(cm) 

Source 
vapor 
cone. 

Csource 

(Mg/m') 

Crack 
radius. 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Qso-

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
pcack 

(cm'/s) 

Area of 
crack. 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 

bldg. 
cone. 

Cbuildiivj 

• (MQ/m') 

Unit 
risk 

factor. 

URF 

w y 

Reference 
cone. 

RfC 

(mg/m') 

15 2.17E+02 0.10 8.33E+01 9.79E-03 4.00E+02 2.57E+92 5.81 E-05 1.26E-02 2.0E-06 6.0E-01 

END 

Site 7 - TCE - Cal EPA Toxicity Criteria - Industrial 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^ig/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(M/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(Rg/L) 

Pure 
component 

water 
solubility, 

S 
(^ig/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(Mg/L) 

Incremental 
risk from 

vapor 
Intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 6.2E-09 1,4E-05 

CSSAGE AND ERROR SUMMARY BELOW; (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 7 - TCE - Cal EPA Toxicity Criteria - Industrial Page 4 of 5 5/30/2008 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREfVIENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
Intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
Intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1,63E+02 6.97E+04 1.63E+02 1.47E+06 1.63E+02 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 7 - TCE - Cal EPA Toxicity Criteria - Industrial Page 5 of 5 5/30/2008 
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< ( ( 

DATA ENTRY SHEET 

G W - A D V 
Version 3 . 1 ; 02/04 

Reset to 

Defaults 

MORE 
4' 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial grounOv^ater cone below) 

YES I X 1 

ENTER ENTER 

Initial 
Chemical groundwater 
CAS No. cone , 

(numbers only, Cw 
no clashes) (v^g/L) 

67663 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

3.00E+00 Chloroform 

ENTER 

Depth 

below grade 
to bottom 

of enclosed 
space floor, 

Depth 
below grade 

to water table, 

LWT 

11 

ENTER ENTER ENTER 

Totals must add up to value of L^T (cell G28) 

Thickness Thickness 
Thickness oT soil of soil 

o fso i i stratum B, stratum C. 
stratum A, (Enter value or 0) (Enter value or 0) 

hft hg hr 

ENTER 

Soil 
stratum 

directly above 
water table, 

(EnterA, B, or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

LS 

ENTER 

Soil 
stratum A 

SCS 
soil type 

(used to estimate 
soil vapor 

lermeability' 

ENTER 

User-defined 
stratum A 
soil vapor 

permeabiltly, 

K 
(cm^) 

LS 

MORE 
4' 

ENTER 
Slratum A 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

P.* 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity, 

e/ 
(cm'^/cm^) 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm') 

ENTER 
Stratum B 
soil total 
porosity, 

n= 

(unitless) 

ENTER 
Slratum B 

soil water-rilled 
porosity. 

(cm' /cm' ) 

ENTER 
Slratum C 

SCS 
soil type 

Lookup Soil 

Parameiers 

ENTER 
Stratum C 

soil dry 
bulk density, 

P. ' 

ENTER 
Stralum C 
soil total 
porosity, 

n^ 

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm'/cm') 

1.50 1.66 1.66 0 375 

MORE 
4' 

ENTER 
Enclosed 

space 
floor 

thickness. 

1-c,̂ .. 

(cm) 

ENTER 

Soil-btdg. 
pressure 

differential. 
A P 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width, 

Wa 

(cm) 

ENTER 

Enclosed 
space 
height, 

HB 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

ENTER 

Indoor 

air exchange 
rate, 

ER 

(1/h) 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank lo calculate 

Q M 

,L/m) 

MORE 
.1' 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

-tP) . 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT^̂ c 

[ f ^ . ..,, 

ENTER 

Exposure 
duration, 

ED 

-A^^ ) 

ENTER 

Exposure 
frequency. 

EF 
(days/yr) 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Targel hazarcJ 

quotient for 
noncarcinogens 

THQ 
(unitless) 

Used lo calculate risk-based 
groundwater concentration. 

Site 15 - Chloroform Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Entiialpy of 
vaporization at 

the normal 
boiling point. 

AH„,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

To 
CK) 

Organic 
carbon 
partition 

coefficient. 

KQC 

(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

W^Y 

Reference 
cone. 
RfC 

(mg/m^) 

1.04E-01 

END 

1.OOE-05 3,66E-03 25 6,988 334.32 536,40 3.98E+01 7.92E+03 2.3E-05 4.9E-02 

Site 15 - Chiloroform Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

Source-
building 

separation, 

LT 

(^cmj 

Slratum A 
soil 

air-filled 
porosity, 

0.374 [ 

Stratum B 
soil 

air-filled 
porosity, 

6e^ 

(cm^/cm^) 

0.321 

Stratum C 
soil 

air-filled 
porosity. 

Stratum A 
effective 
total fluid 

saturation, 

S,. 
(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

ki 

(cm^) 

Stratum A 
soil 

relative air 
permeability, 

k,. 

(cm^) 

Stralum A 
soil 

effective vapor 
permeability. 

kv 

(cm^) 

Thickness of 
capillary 

zone. 

Uz 

(cm) 

Total 
porosity in 
capillary 

zone, 

ncz 
(cm'/cm') 

Air-filled 
porosily in 
capillary 

zone. 

Saxz 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

*^wcz 

(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

^crack 

(cm) 

9.46E+08 "T85 I 0.321 0.067 1.63E-08 0.964 1.57E-08 18.75 0.45 0.147 0.303 4.000 

Bldg. 
ventilation 

rate, 

^building 

(cm'/s) 

1.69E+04 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Crack-
to-total 

area 
ratio, 

ri 

(unitless) 

Crack 
depth 
below 
grade, 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m'/mol) 

Henrys law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity al 

ave. soil 
temperature. 

Mrs 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

(cm'/s) 

Slratum 
B 

effective 
diffusion 

coefficient, 

D="a 

(cm'/s) 

Stralum 
C 

effective 
diffusion 

coefficient, 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

(cm'/s) 

Total 

overall 

effective 

diffusion 

coefficienl. 

D="T 

(cm"/s) 

Diffusion 
path 

length. 

La 

(cm) 

1.06E+06 3.77E-04 15 7,544 1.95E-03 8.38E-02 i 1.76E-04 1.94E-02 0.OOE+OO 0.OOE+OO 8.86E-04 6.22E-03 I 185 

Convection 
path 

length, 

Lp 

(cm) 

Source 
vapor 
cone, 

Csourcs 

(pg/m') 

Crack 
radius. 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Qsoil 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 

D " " ' 

(cm'/s) 

Area of 
crack, 

Ac,„k 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bidg, 

cone, 

Unit 
risk 

factor, 

URF 

ig/m')-' 

Reference 
cone, 

RfC 

(mg/m') 

15 I 2.52E+02 0.10 8.33E+01 1.94E-02 4.00E+02 3.87E+46 1.47E-03 3.71E-01 2.3E-05 

I END 

4.9E-02 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

indoor 
exposure 

groundwater 
cone, 

carcinogen 
(ug/L) 

indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(̂ Lg/L) 

Risl<-based 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

Pure 
component 

water 
solubility, 

S 
(ra/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(HQ/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 7.92E+06 NA 3,5E-06 7.3E-03 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcmogen 
(unitless) 

8.56E-01 4.14E+02 8.56E-01 7.92E+06 8.56E-01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: Tiie values of Csource and Cbuilding on tlie INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 
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DATA ENTRY SHEET 

GW-ADV 
lv ersion 3.1; 02/04 

Reset to 
Defaults 

tlflORE 
• I ' 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" in "YES" Dox) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler "X" in "YES" box and initial groundwater cone, below) 

YES I X "1 

ENTER ENTER 

Inilial 
Ctiemical groundwater 
CAS No. cone , 

(numbers oniy. Cw 
no dashes) (pg/L) Ctiemical 

67663 3.00E+00 Chloroform 

ENTER 

Average 
sod/ 

groundwater 

temperature, 

Ts 

CO 

1 " 

ENTER 
Deptti 

below grade 
to bottom 

of enclosed 
space floor. 

I F 

(cm) 

15 

ENTER 

Depth 

below grade 
to water table. 

LWT 

(cm) 

1 200 

ENTER ENTER 

Totals must add up to value of Lw 

Thickness 
ofso i i 

stratum A, 

(cm) 

200 

Thickness 
of soil 

stratum B, 
(Enter value or 0) (E 

(cm) 

0 1 

ENTER 

T (cell G28) 

Ttiickness 

of so/1 

stratum C. 

nter value or 0) 

he 

(cm) 

0 

ENTER 

Soil 
stratum 

directly above 

water table. 

(Enler A. B . o r C ) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 LS 

ENTER ENTER 

Soil 
stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used lo estimate CR permeability, 
soii vapor k̂  

perm.eabilitv) (cm' ) 

1 1 

MORE 

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 

ParaTieters 

ENTER 
Stratum A 

soil dry 
bulk density. 

ENTER 
Stratum A 
soil total 
porosity, 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity, 

9 / I 
(cm^/cm^) 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

p / 
(g/cm^) 

ENTER 
Stratum B 
soil total 
porosity. 

ENTER 
Stratum B 

soil water-filled 

porosity, 

«3, (cm^/cm^) 

ENTER 
Stratum C 

SCS 
soil type 

LOOKUP Soil j 

Parameters 

ENTER 
Stratum C 

soi' dry 
bulk density, 

(g/cm' i 

ENTER 
Stratum C 
soil total 
porosity. 

(unitless) 

ENTER 
Stratum C 

soil water-filled 
porosity. 

(cm^/cm^) 

1.66 

MORE 
4 ' 

MORE 

END I 

ENTER 
Enclosed 

space 
floor 

thickness, 

Lei-acK 

(cm) 

1 10 

ENTER 
Averaging 
t ime for 

carcinogens. 

ATc 
(yrs) 

ENTER 

Soil-bldg. 
pressure 

differential. 
A P 

(g/cm-s^) 

1 40 1 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT,^ 

(yrs) 

ENTER 
Enclosed 

space 
floor 

lengtti. 

Le 

(cm) 

1C0O 

ENTER 

Exposure 
duration. 

EO 

ir^l 

ENTER 
Enclosed 

space 
floor 

widtti. 

W B 

(cm) 

1 1000 1 

ENTER 

Exposure 
frequency. 

EF 

•,.. i??y?,'y) 

ENTER 

Enclosed 
space 
heigtit, 

HB 

(cm) 

300 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 

Floor-wall 
seam crack 

widtti, 

w 

(cm) 

1 0.1 1 

ENTER 

Target hazard 
quotient for 

noncarcinogens. 
THQ 

(unitless) 

ENTER 

Indoor 
air exchange 

rate. 

ER 

(1/h) 

0.83 1 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

Q»,i 

(L/m) 

1 5 1 

25 

Used to calculate risk-based 
groundwater concentration. 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm'/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(Mg/m')-' 

Reference 
cone. 
RfC 

(mg/m^) 

1,04E-01 

END 

1,OOE-05 3.66E-03 25 6,988 334,32 536,40 3.98E+01 7,92E+03 2.3E-05 4.9E-02 

Site 15 - Chloroform - Industrial 

( 
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INTERIVIEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

T 

„.tS«^) . 

Source-
building 

separation, 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

e/ 
(cm'/cm^) 

Stratum B 

soil 
air-filled 
porosity, 

e/ 
(cm'/cm') 

Stratum C 
soil 

air-filled 
porosity. 

9.'= 

(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation. 

s„ 
(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

K 
(cm^) 

Stratum A 
soil 

relative air 
permeability. 

k,„ 
(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

k. 

(cm') 

Thickness of 
capillary 

zone, 

Lcz 

(cm) 

Total 
porosity in 
capillary 

zone, 

ncj 

(cm' /cm' ) 

Air-filled 
porosity in 
capillary 

zone. 

8a c. 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

Bwcz 

(cm'/cm') 

Floor-
wall 

seam 
perimeter, 

^crack 

(cm) 

7.88E+08 185 0.374 0.321 0.321 0.067 1.63E-08 0.964 1.57E-08 18.75 0.45 0.147 0.303 4.000 

Bldg. 
ventilation 

rate, 

Qbulldintj 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

Aa 

(cm*') 

Crack-
to-total 

area 
ratio. 

n 
(unitless) 

Crack 
deptti 
below 
grade, 

^c iack 

(cm) 

Enttialpyof 
vaporization at 

ave. groundwater 
temperature. 

4H.,Ts 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H T S 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

Mrs 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

0 ' \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D"'a 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient, 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D«"„ 
(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D="T 

(cm'/s) 

Diffusion 
patti 

length. 

L, 

(cm) 

6.92E+04 T 1.06E-^06 | 3.77E-04 15 7.544 1.95E-03 8.38E-02 1.76E-04 ;.94E-02 O.OOE+00 0.OOE+OO 8.86E-04 6.22E-03 185 

Convection 
path 

length. 

L p 

(cm) 

Source 
vapor 
cone. 

Csource 

(MQ/m') 

Crack 
radius, 

rcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg., 

Q.C, ' 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient, 
pc iack 

(cm'/s) 

Area of 
crack, 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

infinite 
source 
bldg. 

cone, 

^builOinq 

Unit 
risk 

factor. 

URF 

ug/m')"' 

Reference 
cone. 

RfC 

(mg/m') 

15 2.52E+02 0.10 8.33E+01 1.94E-02 4.00E+02 3.87E+46 3.61E-04 I 9.08E-02 | 2.3E-05 4.9e-02 

END I 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS; 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(̂ Lg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility, 

S 
(ra/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^ig/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 7.92E+06 NA 5.1E-07 1.3E-03 

MESSAGE AND ERROR SUMMARY BELOW; (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

5.87E+00 2.36E+03 5.87E+00 7.92E+06 5.87E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW; (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 15 - Chloroform - Industrial Page 5 of 5 5/30/2008 



RESIDENTIAL 



DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCEI^TRATlOt^ (enler "X" In •YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in -YES ' box and ir.ilial groundwater cone, below) 

YES I X I 

MORE 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

ENTER 
Inilial 

groundwater 
cone., 

Cw 
(Mfl/L) 

79016 5 02E*00 T n c h l o r o e t t ^ y l e n e 

ENTER 

Average 
soil/ 

groundwater 
temperature. 

Ts 

(°C) 

1 11 

ENTER 

Deplh 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

^cm) 

15 

ENTER 

Depth 
below grade 

to water table, 

LWT 

(cm) 

1 140 

ENTER ENTER 

Totals must add up to val 

Thickness 

ofso i i 
stratum A. 

tiA 

(cm) 

140 

Thickness 
ofsoi i 

stratum B, 

(Enter value or 

he 

Icm) 

0 

ENTER 
je of Lwr (cell G28) 

Thickness 
of soil 

slratum C. 
0) (Enter value or 0) 

he 

(cm) 

1 

ENTER 

SoJ 
stratum 

directly above 

water table, 

(EnterA, 8. or CJ 

ENTER 

SCS 
soil type 

directly above 

water labia 

A SL 

ENTER 

Soil 

slratum A 

SCS 
soil type 

ENTER 

User-defined 
stratum A 
soil vapor 

(used to estimate OR permeability. 
soil vapor 

permeaDilityj 

k. 

(cm') 

SL 1 1 

MORE 
ENTER 

Slratum A 
SCS 

soil type 

LoOituD Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density. 

ENTER 
Stratum A 
soil total 
porostty, 

n* 

(unitless) 

ENTER 
Stratum A 

soil water-filled 
porosity, 

6 / 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Pararrieters 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum B 
soil total 
porosity, 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity. 

ENTER 
Stratum C 

SCS 
soil type 

Looiiup Soil 

Parameiers 

ENTER 
Stratum C 

soil dry 
bulk density, 

Ig 'cm') 

ENTER 
Stratum C 
soil total 
porosity. 

n': 

(unitless) 

ENTER 
Stratum C 

soil water-fllled 
porosity, 

(em^/em^) 

1 60 1.66 1 66 

MORE 
'I' 

MORE 

I END I 

ENTER 
Enclosed 

space 
floor 

thickness, 

LcK . 

icm) 

ENTER 

Soil-bldg. 
pressure 

differential 
aP 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) (cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

ENTER 
Averaging 

time for 

carcinogens. 

ATc 

(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT,c 

1 ir^) 

ENTER 

Exposure 
duration. 

ED 

[Y'^} 

ENTER 

Exposure 
frequency. 

EF 

l??y='r) , 

ENTER 
Targel 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 

Target tiazard 
quotient for 

noncarcinogens. 

THQ 

(unitless) 

Used to calculate risk-based 
qroundwater concentration. 

Indoor 

air exchange 

ER 

(1/b) 

ENTER 

Average vapor 
flow rate into bldg 

OR 
Leave blank to calculate 

S±l 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

ro 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point, 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(ngimY 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

1 END 

9.1 OE-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 1. IE-04 3.5E-02 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

T 

(sec) 

1 9.46E+08 

Blijg. 
ventilation 

rate. 

Qouildinq 

(cm^/s) 

Source-
building 

separation. 

LT 

(cm) 

1 125 

Area of 
enclosed 

space 
below 
grade. 

As 

(cm') 

Stratum A 
soil 

air-filled 
porosity. 

8 / 

(cm='/cm^) 

1 0.267 1 

Crack-
to-total 

area 
ratio. 

P 

(unitless) 

Stratum B 
soil 

air-filled 
porosity. 

e.= 
(cm'/cm') 

0.321 1 

Crack 
depth 
below 
grade. 

Zcrack 

(cm) 

Stratum C 
soil 

air-filled 
porosity. 

6,^ 

(cm'/cm') 

0.321 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AK.TS 

(cal/mol) 

Stratum A 
effective 
total fluid 

saturation. 

S „ 

(cm'/cm') 

1 0.193 1 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Stratum A 
soil 

Intrinsic 
permeability, 

kl 

(cm') 

5.94E-09 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Stratum A 
soil 

relative air 
permeability 

k„ 
(cm') 

1 0.895 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(q/cm-s) 

Stratum A 
soil 

effective vapor 
permeability. 

kv 

(cm') 

1 5.32E-09 

Stratum 
A 

effective 
diffusion 

coefficient. 

D"". 

(cm'/s) 

Thickness of 
capillary 

zone. 

Lc, 

(cm) 

25.00 

Stratum 
B 

effective 
diffusion 

coefficient. 

D-"B 

(cm'/s) 

Total 
porosity in 
capillary 

zone. 

nc= 
(cm'/cm') 

1 0.37 

Stratum 
C 

effective 
diffusion 

coefficient, 

D="c 

(cm'/s) 

Air-filled 
porosity in 
capillary 

zone. 

" a . c ; 

(cm'/cm') 

I 0.050 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D°"cz 

(cm'/s) 

Water-filled 
porosity in 
capillary 

zone. 

Sw.CZ 

(cm'/cm') 

1 0.320 

Total 
overall 

effective 
diffusion 

coefficient. 

D="T 

(cm'/s) 

Floor-
wall 

seam 
perimeter. 

^c rack 

(cm) 

1 4.000 1 

Diffusion 
path 

length. 

La 

(cm) 

1 1.69E+04 

Convection 
path 

lengtti. 

L„ 
(cm) 

1 15 

1 END 

1 1.06E+06 

Source 
vapor 
cone. 

L^source 

(ng'm^) 

1 1.09E+03 

] 

1 3.77E-04 1 

Crack 
radius. 

rcrack 

(cm) 

1 0.10 1 

15 1 

Average 
vapor 

flow rate 
into bldg.. 

Q.oii 

(cm'/s) 

8.33E+01 1 

8,544 

Crack 
effective 
diffusion 

coefficient. 
pcr,ck 

(cm^/s) 

7.10E-03 

1 5.05E-03 1 

Area of 
crack. 

Acrack 

(cm') 

1 4.00E+02 

2.17E-01 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

2.28E+127 

1 1.76E-04 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

1 8.26E-05 

1 7.10E-03 

Infmite 
source 
bldg. 

cone. 

Cbuilrling 

(Mg/m') 

1 8.98E-02 

1 O.OOE+00 

Unit 
risk 

factor, 

URF 

(Mg/m')-' 

1 1.IE-04 

1 O.OOE+00 

Reference 
cone, 

RfC 

(mg/m') 

1 3.5E-02 

1 3.42E-05 

1 

1 1.68E-04 1 125 1 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 

Risk-based 
indoor 

exposure 
groundwater 

cone. 

Pure 
component 

water 
solubility, 

S 
(^ig/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

NA NA NA 1.47E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

4.1E-G6 2.5E-03 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.24E+00 2.04E+03 1.24E+00 1.47E+06 1,24E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO"END" 

END 

Site 20 - TCE - EPA Toxicity Criteria Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

^ 
( 

GW-ADV 
'ersion 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUIMDWATER CONCENTRATION (enter "X" m "YES" box) 

YES 

OR 
CALCULATE INCREMEt^TAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler "X" in "YES" box and initial grounbwater cone below) 

YES I X I 

t^flORE 
•I' 

ENTER 

Chemical 
CAS No. 

(nun^bers only. 
no dasties) 

ENTER 
Initial 

groundwater 
cone . 

Cw 
(W/L) 

Tnctiloroetfiylene 

ENTER 

Average 
soil/ 

groundwater 

temperature, 

Ts 

(°C) 

ENTER 
Deplh 

below grade 
to bottom 

ot enclosed 
space floor. 

Lf 

(cm) 

ENTER 

Depth 

below grade 
to water table, 

Lwr 

(cm) 

1 " 15 1 MO 

ENTER 
Totals m 

Thickness 
of soil 

stratum A, 

(cm) 

ENTER ENTER 

ust add up to value of L^VT (cell G28) 

Thickness Thickness 
of sorl of soil 

stratum B. stratum C, 

(Enler value or 0) (Enter value or 0) 
hg he 

(cm) (cm) 

140 1 0 1 0 

ENTER 

Soil 

stralum 
directly above 
water table. 

(EnterA. B . o r C ) 

ENTER 

SCS 
soil type 

directly above 

water table 

A SL 

ENTER ENTER 

Soil 

stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used to estimate OR permealDility, 
soil vapor k̂ , 

permeability^ (cm') 

SL 1 1 

MORE 
ENTER 

Stratum A 

SCS 
soil type 

ENTER 
Stratum A 
soil total 
porosity, 

ENTER 
Stratum A 

soil water-filled 
porosity, 

(cm^/cm^) 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parame'.ers 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stralum B 
soil total 
porosity, 

n^ 

(unitless) 

ENTER 
Straturn B 

soil water-filled 
porosity. 

e." 
(cm' /cm' ) 

ENTER 
Stratum C 

SCS 
soil type 

ENTER 
Stralum C 

soil dry 
bulk density. 

(g/cm') 

ENTER 
Slratum C 
soil total 
porosity. 

ENTER 
Stratum C 

soil water-filled 
porosity, 

SL 0/103 1 66 0.054 

MORE 
4' 

MORE 

ENTER 
Enclosed 

space 
floor 

thickness, 

L^racK 

— i £ S i — 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

(g/cm-s^) 

ENTER 
Enclosed 

space 
floor 

length, 

La 

^cm) 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

l'J?L . 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) 

ENTER 

Floor-wall 
seam crack 

width, 

w 

. . {<=<-") 

ENTER 

Indoor 
air exchange 

rate, 

ER 

(1/h, 

1000 

ENTER 
Averaging 

time for 

carcinogens 

ATc 

. . ir) 

ENTER 
Averaging 

time for 

noncarcinogens, 
AT,^ 
(yrs) 

ENTER 

Exposure 
duration, 

ED 

(yrs) 

ENTER 

Exposure 
frequency, 

EF 

(days/yr) 

ENTER 
Target 
risk for 

carcinogens, 
TR 

(uniiless) 

ENTER 
Target hazard 

quotient for 

noncarcinogens 
THQ 

(uniiless) 

Used to calculate nsk-based 
groundwater concentration. 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

Q „ i 

Site 20 - TCE - Cal EPA Toxicity Cntena Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m •'/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AHvb 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 

(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

{^gim'A 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9.10E-06 1.03E-02 25 7,505 360,36 544.20 1,66E+02 1,47E+03 2.0E-06 6.0E-01 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

X 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

stratum A 
soil 

air-filled 
porosity. 

6 / 

(cm^/cm') 

Stratum B 
soil 

air-filled 
porosity. 

9." 

(cm'/cm^) 

Stratum C 
soil 

air-filled 
porosity. 

9.= 

(cm^/cm') 

Stratum A 
effective 
total fluid 

saturation, 

Sie 

(cm' /cm' 

Stratum A 
soil 

intrinsic 
permeability, 

ki 

Stratum A 
soil 

relative air 
permeability, 

krn 

(C"1^) 

Stratum A 
soil 

effective vapor 
permeability, 

K 
(cm') 

Ttiickness of 
capillary 

zone, 

Lcz 

(i:"i) 

Total 
porosity in 
capillary 

zone. 

Hci 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone. 

9a.ci 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

(cm /cm 

Floor-
wall 

seam 
perimeter, 

Xcraci, 

.(cm) 

9.46E+08 125 0.267 0.321 0.321 0.193 5.94E-09 0.895 5.32E-09 25.00 0.37 0.050 0.320 4,000 

Bldg. 
ventilation 

rate, 

Qtu,W;nq 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
to-tota! 

area 
ratio. 

'1 

(unitless) 

Crack 
depth 
below 
grade. 

^cfack 

(cm) 

Enttialpyof 
vaporization at 

ave. groundwater 
temperature. 

AH.,Ts 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

MTS 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D=". 

(cm^/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D"'a 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D'"„ 
(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient, 

D="T 

(cm'/s) 

Diffusion 
path 

lengtti. 

L„ 
(cm) 

1.69E+04 1.06E+06 3.77E-04 15 8,544 5.05E-03 2.17E-01 1.76E-04 7.10E-03 0.OOE+OO O.OOE+00 I 3.42E-05 | 1.68E-04 | 125 

Convection 
path 

length. 

L„ 
(cm) 

Source 
vapor 
cone., 

^source 

(ug/m') 

Oracle 
radius, 

Tcack 

(cm) 

Average 
vapor 

flow rate 
into bldg., 

Q.oii 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 

D " " " 

(cm'/s) 

Area of 
crack. 

Acigck 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone, 

Cbu.lOinq 

(MQ/m') 

Unit 
risk 

factor, 

URF 

(ug/m')-' 

Reference 
cone, 

RfC 

(mg/m') 

15 1.09E+03 0.10 8.33E+01 7.10E-03 4.00E-^02 2.28E-H27 8.26E-05 8 98E-02 2.0E-06 6.0E-01 

I END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(^g/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(̂ Lg/L) 

Pure 
component 

water 
solubility, 

S 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 7.4E-08 1,4E-04 1 

lESSAGE AND ERROR SUMMARY BELOW; (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 20 - TCE - Cal EPA Toxicity Criteria Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS; 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

6.80E+01 3.50E+04 6.80E+01 1.47E+06 6.80E+01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 
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DATA EMTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to | 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" In "YES" box) 

YES 

OR 
CALCULATE ifJCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and inilial groundwater cone, below) 

YES I X I 

MORE 
'I' 

ENTER 

Ctiemical 
CAS No. 

(numbers only. 
no dasties) 

ENTER 
Inilial 

groundwater 
cone . 

Trichloroethylene 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

(°C) 

1 11 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor, 

l-F 

(cm) 

15 

ENTER 

Oeptti 
below grade 

to water table. 

t-WT 

(cm) 

1 140 

ENTER ENTER 
Totals must add up to val 

T>iickness 
of soil 

stratum A. 

(cm) 

140 

Ttiickness 

of soil 

stratum B. 

(Enler value o 

tiB 

. „ 4=P]-. 

0 

ENTER 

je of LWT (cell G28) 

Thickness 

ofsoi i 

stratum C. 

0) (Enter value or 0) 

tic 

(cm) 

1 0 

ENTER 

Soil 
stralum 

directly above 
water table. 

(EnterA. 8 . o rC ) 

ENTER 

SCS 
soil type 

direclly above 

water table 

A SL 

ENTER ENTER 
Soii 

stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used to esl imale OR permeaDihiy, 
soil vapor k^ 

permeabiiity) (cm^) 

1 1 

MORE 
4̂  

ENTER 
Stratum A 

SCS 
soil type 

ENTER 
Stratum A 

soil dry 
bulk density, 

ENTER 
Stratum A 
soil total 
porosity, 

ENTER 
Stratum A 

soil vi/ater-filied 
porosity, 

ENTER 
Slratum B 

SCS 
soil type 

Lookup Soil 1 

ENTER 
Slratum B 

soil dry 
bulk density, 

p / 
(g/cm') 

ENTER 
Stratum B 

soil lotal 
porosity. 

n» 

(uniiless) 

ENTER 
Slralum B 

soil waler-fllled 
porosity, 

e.° 
(cm'/cm^) 

ENTER 
Slralum C 

SCS 
soil lype 

Lookup Soil I 
Parameiers J 

ENTER 
Slratum C 

soil dry 
bulk density 

(g/cm'^ 

ENTER 
Stratum C 
soil total 
porosity. 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm'/cm^) 

1.60 1.66 0.054 1 66 0.054 

MORE 

MORE 

ENTER 

Enclosed 
space 
floor 

thickness. 

Lcrack 

(cm) 

ENTER 

Soil-bldg, 
pressure 

differential. 

AP 

(y(Cin-s') 

ENTER 
Enclosed 

space 
floor 

lengtti, 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height, 

HB 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

ENTER 

Indoor 
air exchange 

rate, 

ER 

(1/h) 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

Q«»i 

(L/m) 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 
(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

A V 
(yrs) 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 

Exposure 
frequency, 

EF 

„ , _ i d a y s / y n ^ 

ENTER 
Target 
nsk for 

carcinogens. 
TR 

(ur, iti ess) 

ENTER 
Target hazard 

quotient for 

noncarcinogens 
THQ 

(uniiless) 

Used to calculate risk-based 
groundwater concentration. 

Site 20 - TCE - EPA Toxicity Cntena - Industrial Page 1 of 5 5/30/2008 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dv, 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m"'/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH„b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

("K) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

{)xglmY 

Reference 
cone. 
RfC 

(mg/m^) 

7,90E-02 

END 

9,1 OE-06 1.03E-02 25 7,505 360,36 544.20 1.66E+02 1.47E+03 1.1E-04 3.5E-02 

Site 20 - TCE - EPA Toxicity Criteria - Industrial Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

T 

(sec) 

1 7.88E+08 

Bldg. 
ventilation 

rate. 

Qtv ld i iX ) 

(cm^/s) 

Source-
building 

separation. 

LT 

(cm) 

1 125 1 

Area of 
enclosed 

space 
below 
grade. 

Aa 

(cm') 

Stratum A 
soil 

air-filled 
porosity. 

9 / 

(cm^/cm') 

0.267 1 

Crack-
to-total 

area 
ratio. 

M 

(unitless) 

Stratum B 
soil 

air-filled 
porosity. 

e,̂  
(cm'/cm') 

0.321 1 

Crack 
deptti 
below 
grade. 

Z c c i , 

(cm) 

Stratum C 
soil 

air-filled 
porosity. 

6 . ' 

(cm'/cm') 

0.321 

Enttialpyof 
vaporization at 

ave. groundwater 
temperature. 

AH..TS 

(cal/mol) 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm'/cm') 

1 0.193 1 

l-tenrys law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m'/mol) 

Stratum A 
soil 

intrinsic 
permeability. 

K 
(cm') 

5.94 E-09 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Stratum A 
soil 

relative air 
permeability. 

K, 

(cm') 

1 0.895 

Vapor 
viscosity at 

ave. soil 
temperature. 

MTS 

(g/cm-s) 

Stratum A 
soil 

effective vapor 
permeability. 

kv 

(cm') 

1 5.32E-09 

Stratum 
A 

effective 
diffusion 

coefficient, 

D"V 

(cm'/s) 

Thickness of 
capillary 

zone, 

Lcz 

(cm) 

[ 25.00 1 

Stratum 
B 

effective 
diffusion 

coefficient. 

D" 'B 

(cm'/s) 

Total 
porosity in 
capillary 

zone, 

He; 

(cm'/cm') 

1 0.37 

Stratum 
C 

effective 
diffusion 

coefficient. 

D'"c 

(cm'/s) 

Air-filled 
porosity in 
capillary 

zone. 

9a.cz 

(cm'/cm') 

1 0.050 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D'"cz 

(cm'/s) 

Water-filled 
porosity in 
capillary 

zone, 

ew.cz 

(cm'/cm') 

1 0.320 

Total 
overall 

effective 
diffusion 

coefficient, 

D«"T 

(cm'/s) 

Floor-
wall 

seam 
perimeter. 

^crack 

(cm) 

1 4,000 1 

Diffusion 
palti 

length. 

L„ 

(cm) 

1 6.92E-1-04 

Convection 
patfi 

lengtti. 

L„ 

(cm) 

1 15 

1 END 

1 1.06E+06 1 

Source 
vapor 
cone. 

^sou rce 

(Mg/m^) 

1 1.09E+03 1 

1 

3.77E-04 1 

Crack 
radius, 

f cack 

(cm) 

0.10 1 

15 n 

Average 
vapor 

flow rate 
into bldg., 

Q.=,i 

(cm'/s) 

8.33E+01 1 

8,544 

Crack 
effective 
diffusion 

coefficient. 

D""'" 

(cm'/s) 

7.10E-03 

1 5.05E-03 1 

Area of 
crack, 

Ac„c. 

(cm') 

1 4.00E+02 1 

2.17E-01 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

2.28E+127 

1 1.76E-04 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

1 2.02E-05 

1 7.10E-03 

Infinite 
source 
bldg. 

cone, 

CbuiIOintj 

(Mg/m') 

1 2.20E-02 

1 O.OOE+00 

Unit 
risk 

factor, 

URF 

(Mg/m')-' 

1 1.1E-04 

1 O.OOE+00 

Reference 
cone. 

RfC 

(mg/m') 

1 3.5E-02 

1 3.42E-05 

1 

1 1.68E-04 1 125 1 
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http://9a.cz
http://ew.cz


RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(W/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(M/L) 

Risk-based 
indoor 

exposure 
ground-water 

cone, 
(ug/L) 

Pure 
component 

water 
solubility. 

S 
(^g/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(̂ ig/L) 

NA NA NA 1.47E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

5,9E-07 4.3E-04 

SCROLL 
DOWN 

TO "END" 

END 

Site 20 - TCE - EPA Toxicity Criteria - Industrial Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

8.48E+00 1.17E+04 8.48E+00 1.47E+06 8,48E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values, 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END-

END 

Site 20 - TCE - EPA Toxicity Criteria - Industrial Page 5 of 5 5/30/2008 



DATA ENTRY SHEET 

G W - A D V 

V e r s i o n 3 . 1 ; 0 2 / 0 4 | 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) 

YES I I 
OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler "X" in "YES" box and inilial groundwater cone. Oelow) 

YES I X I 

MORE 
4' 

ENTER 

Cbemical 
CAS No 

(numbers only. 

no dasties) 

ENTER 
Inilial 

groundwaier 
cone , 

Cw 
(MQ/L) 

Trichloroetfiylene 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

CO 

1 11 1 

ENTER 
Deplh 

below grade 
to bottom 

of enclosed 
space floor, 

LF 

(om) 

15 

ENTER 

Deptti 
below grade 

to water table. 

Lwr 

(cm) 

1 140 

ENTER ENTER ENTER 

Totals must add up lo value of L „ T (cell G28) 

Ttiickness 

ofso i i 
stratum A. 

tiA 

(cm) 

ThicKness Thickness 
ofsoi i o fso i i 

stratum B, stratum C, 
(Enter value or 0) (Enter value or 0) 

hs he 

(cm) (cm) 

140 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table. 

(Enler A, B. or C) 

ENTER 

SCS 
soil lype 

directly above 

water table 

A 1 SL 

ENTER ENTER 

Soil 

stratum A Userndefmed 

SCS stratum A 
soil type soil vaDor 

(used to estimate OR permeability, 
soil vapor k̂  

permeabilityj (cm') 

SL 1 1 

MORE 
4^ 

ENTER 
Stratum A 

SCS 
soil type 

Loo'iup Soil 

Parameiers 

ENTER 
Stratum A 

soil dry 
bulk density, 

A 

ENTER 
Stratum A 
soil total 
porosity, 

ENTER 
Stratum A 

soil water-filled 
porosity, 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm') 

ENTER 
Slralum B 
soil lotal 
porosily, 

n" 

(unitless) 

ENTER 
Slralum B 

soil water-filled 
porosity, 

ENTER 
Stralum C 

SCS 

soil lype 

ENTER 
Stratum C 

soil dn/ 
bulk density. 

ENTER 
Stralum C 
soil total 
porosily, 

ENTER 
Slralum C 

soil water-f.lled 
porosily. 

1.60 0.103 1.66 

rvlGRE 
4 ' 

MORE 
4' 

(g/cm-s ) 

ENTER 

Enclosed 
space 
floor 

length, 

Le 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

ENTER 

Enclosed 
space 
height. 

He 

(cm) 

ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) 

300 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 
(yrs) 

ENTER 
Averaging 

time for 

noncarcinogens, 
A T « 

., ii"^i. ., 

ENTER 

Exposure 
duration. 

ED 

.,ly^^l . 

ENTER 

Exposure 
frequency, 

EF 

(days/yr) 

ENTER 
Targel 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Targel hazard 

quotient for 
noncarcinogens, 

THQ 
(unitless) 

I END 
Used 10 calculate risk-based 
groundwater concentration 

ENTER 

indoor 

air exchang 

rate. 

ER 

(1'ti) 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

0 „ i 

(L/m) 

Site 20 - TCE - Cal EPA Toxicity Critena - Industnai 

( 

Page 1 of 5 
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CHEMICAL PROPERTIES SHEET 

( 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

. reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

(°K) 

Critical 
temperature. 

To 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(^g/m'f 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9,10E-06 1.03E-02 25 7,505 360,36 544.20 1,66E+02 1,47E+03 2.0E-06 6,0E-01 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

Source-

building 

separation, 

LT 

Stratum A Stratum B 
soil soil 

air-filled air-filled 
porosity, porosity, 

(cm^/cm-') (cm'/cm'') 

Stratum C 
soil 

air-filled 
porosity. 

8," 

(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation, 

S„ 
(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

K 
(cm') 

Stratum A 
soil 

relative air 
permeability, 

K, 
(cm-) 

Stratum A 
soil 

effective vapor 
permeability. 

K 
(cm-) 

Ttiickness 
capillary 

zone, 

l-« 

(cm) 

of 
Total 

porosity in 
capillary 

zone, 

n,.; 

(cm^/cm') 

Air-filled 
porosity in 
capillary 

zone. 

9s.cz 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

6„c. 
(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

XccK 

(cm) 

7.88E+08 125 0.257 0.321 0.321 0.193 5.94E-09 0.895 5.32E-09 25.00 0.37 0.050 0.320 4.000 

Bldg. 
ventilation 

rate, 

Qbuilding 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

AB 

(cm') 

Crack-
lo-total 

area 
ratio. 

n 
(unitless) 

Crack 
depth 
below 
grade. 

Zcrack 

(cm) 

Enttialpyof 
vaporization at 

ave. groundwater 
temperature, 

AH,,,s 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H T S 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

Mrs 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D""'B 

(cm'/s) 

Stratum 

c 
effective 
diffusion 

coefficient, 

D'"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D'"c, 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D''"T 

(cm'/s) 

Diffusion 
path 

length, 

L» 

(cm) 

6.92E+04 1.06E->06 I 3.77E-04 15 8,544 5.05E-03 2.17E-01 I 1.76E-04 7.10E-03 O.OOE-i-00 I 0.00E>00 | 3.42E-0S I 1.68E-04 125 

Convection 
path 

length. 

Lp 

(cm) 

Source 
vapor 
cone. 

Csource 

(pg/m') 

Crack 
radius. 

fcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Q.OII 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 

D"""" 

(cm'/s) 

Area of 
crack, 

Atrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 

bldg. 
cone. 

Cbuildino 

(Mg/m') 

Unit 
risk 

factor, 

URF 

w y 

Reference 
cone, 

RfC 

(mg/m') 

2.28E-H27 15 1.09E1-03 0.10 8.33E+01 7.10E-03 4.00E+02 2.02E-05 I 2.20E-02 | 2.OE-06 6.0E-01 

END 

Site 20 - TCE - Cal EPA Toxicity Criteria - Industrial 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility, 

S 
(W/L) 

Final 
indoor 

exposure 
groundwater 

cone. 

NA NA NA 1.47E-I-06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

1.1E-08 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

2.5E-05 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

4.67E-1-02 2.00E-H05 4,67E-H02 1,47E-^06 4.67E+02 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 
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SITE 23 



( ( 
( 

DATA ENTRY SHEET 

G W - A D V 
Version 3 .1 ; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" m "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial groundwater cone, below) 

YES I X I 

MORE 

ENTER 

Chemical 
CAS No. 

(numbers only, 

no dashes) 

ENTER 
Initial 

groundwate 
cone , 

Cw 
(ug/L) 

67663 Cfiloroform 

ENTER 

Average 
soil/ 

groundwater 

temperature, 

Ts 

(°C) 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor. 

LF 

(cm) 

ENTER 

Depth 

below grade 
to water table. 

LWT 

(cm) 

1 15 1 210 

ENTER ENTER ENTER 

Totals must add up lo value of LWT (cell 028) 

Ttiickness 
ofso i i 

stratum A. 

h . 

(cm) 

Thickness Thickness 
ofsoi i ofsoi i 

stratum B, stratum C, 

(Enter value or 0) (Enter value or 0) 

hB he 

(cm) (cm) 

210 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table. 

(EnterA. B, o rC) 

ENTER 

SCS 
soil type 

directly above 

water table 

A t SL 

ENTER 

Soil 

stratum A 

SCS 
soil type 

ENTER 

User-defmed 
stratum A 
soil vapor 

(used to estimate OR permeability. 
soil vapor 

pemieability^ 

K 
(cm') 

in 

MORE 
ENTER 

Stratum A 
SCS 

soil type 
Lookup Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

P.* 

(g/cm^) 

ENTER ENTER ENTER 
Stralum A Stratum A Stratum B 
soil total soil water-filled SCS 
porosity, porosity, so'l type 

n 

ENTER 
Stratum B 

soil dry 
bulk density, 

P.^ 

(g/cm^) 

ENTER 
Stratum B 
soil total 
porosity. 

(uniUess) 

ENTER 
Stratum B 

soil water-filled 
porosity. 

{zr rAlcm) 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 1 

Parameters | 
•' 

ENTER 
Stratum C 

soi) dry 
bulk density. 

(g/cm') 

ENTER 
Stralum C 
soil total 
porosity. 

(uniiless) 

ENTER 
Stralum C 

soil water-filled 
porosity. 

9.= 

(cm'/cm^) 

1.50 

MORE 
4̂  

MORE 
4-

END 

ENTER 
Enclosed 

space 
floor 

thickness, 

Lc , „ . 

(cm) 

1 10 

ENTER 
Averaging 

time for 

carcinogens, 

ATc 

1 70 

ENTER 

Soil-bldg. 
pressure 

differential, 

AP 

(g/cm-s') 

1 40 1 

ENTER 
Averaging 

l ime for 
noncarcinogens, 

ATMC 

1 30 1 

ENTER 
Enclosed 

space 
floor 

length. 

l-B 

(cm) 

1000 

ENTER 

Exposure 
duration. 

ED 

30 

ENTER 
Enclosed 

space 
floor 

width, 

Ws 

(cm) 

1 1000 

ENTER 

Exposure 
frequency, 

EF 

J$?m':)„ 
1 350 

ENTER 

Enclosed 
space 
height, 

!-l» 

(cm) 

244 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) 

1 0,1 

ENTER 
Target hazard 

quotient for 
noncarcinogens. 

THQ 

(unitless) 

l.OE-06 1 1 

Used to calculate risk-based 
qroundwater concentration 

ENTER 

Indoor 
air exchange 

rate, 
ER 

(1/h) 

0.25 1 

ENTER 
Average vapor 

flow rale into bldg. 
OR 

Leave blank to calcuiale 

Q,. i 

(L/m) 

1 5 1 

Site 23 - Chloroform Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

To 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

i^gimY 

Reference 
cone. 
RfC 

(mg/m'̂ ) 

1.04E-01 

END 

1.OOE-05 3.66E-03 25 6,988 334,32 536.40 3,98E+01 7.92E+03 2,3E-05 4,9E-02 

Site 23 - Chloroform Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIOt̂ lS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
buiWing 

separation. 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

8 / 

(cm'/cm') 

Stratum B 
soil 

air-rilled 
porosity. 

e.= 
(cm'/cm') 

Stratum C 
soil 

air-filled 
porosity. 

e.= 
(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation. 

S„ 
(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

ki 

(cm') 

Stratum A 
soil 

relative air 
permeability. 

k„ 
(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

K 
(cm') 

Ttiickness of 
capillary 

zone. 

Lo. 

(cm) 

Total 
porosity in 
capillary 

zone. 

" c i 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone, 

^a.cz 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

e„.cz 

(cm'/cm') 

Floor-
wall 

seam 
perimeter, 

^c rack 

\<S?J, 

0.347 I 0.321 I 9.46E+08 195 0.321 0.156 5.94E-09 0.917 5.45E-09 25.00 0.45 0.130 0.320 4,000 

Bldg. 
ventilation 

rate. 

QouWing 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade. 

Aa 

(cm') 

Crack-
to-total 

area 
ratio. 

n 
(unitless) 

Cracl< 
deptti 
below 
grade. 

Z„ .c l 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

iiH.,-,s 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H I S 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'rs 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

MTS 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D" ' . 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D" 'B 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D'"c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D^"„ 
(cm^/s) 

Total 
overall 

effective 
diffusion 

coefficient, 

D'"T 

(cm'/s) 

Diffusion 
path 

lengtti. 

La 

(cm) 

1.69E+04 1.06E+05 3.77E-04 15 7,544 1.95E-03 8.38E-02 I 1.76E-04 I 1.51E^^ 0.OOE+OO I 0.OOE+OO | 5.93E-04 [ 3.65E-03 195 

Convection 
path 

length, 

Lp 

(cm) 

Source 
vapor 

cone. 

C s o u i t e 

(MQ/m') 

Crack 
radius. 

I"crack 

(cm) 

Average 
vapor 

flow rate 
into bldg,, 

Qsoi l 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 

D " " ' 

(cm'/s) 

Area of 
crack, 

Aca^k 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone, 

Cbuildinq 

(,ug/m') 

Unit 
risk 

factor, 

URF 

(ug /m' ) ' 

Reference 
cone, 

RfC 

(mg/m') 

15 2.52E+02 0.10 8.33E+01 1.51E-Q2 4.00E+02 6.17E+59 9.46E-04 2.38E-01 2.3E-05 4.9E-02 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS; INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
( îg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(l-ig/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Pure 
component 

water 
solubility, 

S 
(ug/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mil) 

NA NA NA 7,92E+06 NA 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

2.2E-06 4.7E-03 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 23 - Chloroform Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1.33E+00 6.44E+02 1.33E+00 7.92E+06 1.33E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

C N U 
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DATA ENTRY SHEET 

GW-ADV 
Version 3.1; 02/04 

Reset to 
Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" in "YES- box) 

YES [_ 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler "X" in "YES" box and initial groundwater cone, below) 

YES r X 

MORE 
4' 

ENTER ENTER 
Initial 

Chemical groundwater 

CAS No cone , 
(numbers only. Cw 

no dashes) (Md/L) 

79016 5.00E-01 Tnchloroethylene 

ENTER 

Average 
soil/ 

groundwater 
lemperature. 

Ts 

CO 

1 

ENTER 
Deplh 

below grade 
lo bottom 

of enclosed 
space floor, 

LF 

(cm) 

15 

ENTER 

Depth 

below grade 
to watenab le . 

LWT 

(cm) 

1 210 

ENTER ENTER 

Totals must add up to val 

TV.ickness 

of soil 
stratum A, 

hA 

(cm) 

210 

Thickness 
of soil 

slratum B. 
(Enter value or 

he 

(cm) 

0 

ENTER 
e of L W I (cell 028) 

Thickness 
of soil 

stralum C. 

0) (Enter value or 0) 

he 

(cm) 

1 0 

ENTER 

Soil 
slralum 

directly above 
water table. 

(EnterA. B . o r C ) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 SL 

ENTER 

Soil 

stratum A 

SCS 
soil type 

ENTER 

User-defined 
stratum A 
soil vapor 

(used 10 estimate OR permeability. 

soil vapor 

permeability) 

kv 

{cm') 

1 1 

MORE 
4* 

ENTER 
Stralum A 

SCS 
soil type 

Lookup Soil 

Parameiers 

ENTER 
Stratum A 

soil dry 
bulk density, 

P.* 

(g/cm^) 

ENTER 
Stratum A 
soil total 
porosity, 

n* 

(unitless) 

ENTER 
Stratum A 

soil water-fillec3 
porosity, 

e/ 

ENTER 
Stratum B 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

{gem': 

ENTER 
Stratum B 
soil lolal 
porosity. 

ENTER 
Slratum B 

soil water-filled 
porosity, 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

O ' cm ' ) 

ENTER 
Stralum C 
soil total 
porosity, 

n': 

(uniiless) 

ENTER 
Slratum C 

soil water-filled 
porosity. 

(cm^/cm^) 

0.103 I " 1.66 0.375 1.66 

MORE 
4' 

MORE 

I END I 

ENTER 
Enclosed 

space 
floor 

thickness. 

L a K l 

(cm) 

ENTER 

Soll-bldg. 
pressure 

differential. 
AP 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length, 

Le 

- i ' i . " : ] . 

ENTER 
Enclosed 

space 
floor 

width. 

We 

(cm) 

ENTER 

Enclosed 
space 
height. 

Ho 

(cm) 

ENTER 

Floor-wall 
seam crack 

width, 
w 

^cm) _ 

ENTER 

Indoor 
air exchange 

rate. 

ER 

m 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

Q»,i 

(L/m) 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT^c 
(yrs) 

ENTER 

Exposure 
duration. 

ED 

(vrs) 

ENTER 

Exposure 
frequency. 

EF 
(days/yr) 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Target hazard 

quotient for 

noncarcinogens, 
THQ 

(unitless) 

Used to calculate nsk-based 
groundwater concentration. 

Sile 23 - TCE - EPA Toxicity Cnteria Page 1 of 5 5/30/2008 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

(°K) 

Critical 
temperature. 

TC 

CK) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm=/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(Hg/m=)-̂  

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9.10E-06 1,03E-02 25 7,505 360,36 544.20 1.66E+02 1,47E+03 1.1E-04 3.5E-02 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
building 

separation, 

Lr 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

ea* 
(cm^/cm') 

Stratum B 
soil 

air-filled 
porosity, 

e,̂  
(cm'/cm') 

Stratum G 
soil 

air-filled 
porosity. 

6," 

(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation, 

S„ 
(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

K 
(cm') 

Stratum A 
soil 

relative air 
permeability. 

k,„ 
(cm=) 

Stratum A 
soil 

effective vapor 
permeability, 

K 
(cm') 

Ttiickness of 
capillary 

zone. 

Lc, 

(cm) 

Total 
porosity in 
capillary 

zone. 

n„ 
(cm'/cm-') 

Air-filled 
porosity in 
capillary 

zone. 

8a.ci 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone, 

e...cz 

(cm'/cm') 

Floor-
wall 

seam 
perimeter, 

^crack 

(cm) 

9.46E-I-08 195 0.347 I 0.321 I 0.321 0.156 5.94E-09 0.917 5.45E-09 I 25.00 0.45 0.130 0.320 I 4,000 I 

Bldg. 
ventilation 

rate. 

Qtjuildincj 

(cm'/s) 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Crack-
to-total 

area 
ratio. 

1 

(unitless) 

Crack 
deptfi 
below 
grade, 

Zcack 

(cm) 

Enttialpyof 
vaporization at 

ave. groundwater 
temperature. 

AH.TS 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

tlTS 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D ' " . 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D" 'B 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient, 

0 - c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

D="„ 
(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D="T 

(cm'/s) 

Diffusion 
patti 

length. 

Ld 

(cm) 

1.76E-04 I 1.15E-02~ 1.69E+04 1.06E+06 I 3.77E-04 15 8,544 5.05E-03 2.17E-01 0.OOE+OO 0.OOE+OO 4.45E-04 2.75E-03 195 

Convection 
patti 

lengtti. 

L„ 
(cm) 

Source 
vapor 
cone, 

C,ou.c. 

(l.ig/m') 

Crack 
radius, 

rcrack 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Qso,l 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient, 

D""" 

(cm'/s) 

Area of 
crack, 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

Infinite 
source 

bldg. 
cone. 

Cbuildinq 

(|jg/m') 

Unit 
risk 

factor. 

URF 

wy 

Reference 
cone. 

RfC 

(mg/m') 

I 5.15E+78 I 7.47E-04 | 8.09E-02" 1.IE-04 I 3.5E-02 I 15 1.08E+02 0.10 8.33E+01 1.15E-02 4.00E+02 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(^ig/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
im/\-) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^tg/L) 

Pure 
component 

water 
solubility. 

S 
(̂ Lg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 1,47E+06 NA 3.7E-06 2.2E-03 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

1,37E-01 2,26E+02 1.37E-01 1.47E+06 1.37E-01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 23 - TCE - EPA Toxicity Criteria Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

G W - A D V 
Version 3 .1 ; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" in "YES" box) 

YES L 

OR 
CALCULATE INCREMENTAL RISKS FROIul ACTUAL GROUNDWATER CONCENTRATlOt^ (enter "X" in "YES" box and initial groundwater cone below) 

YES I X 1 

ENTER ENTER 
Initial 

Chemical groundwater 
CAS No. cone., 

(numbers only. C^ 

no dashes) (MQ/L) 

79016 5.00E-01 

Chemical 

Tnchloroethylene 

fiflORE 
4/ 

ENTER 

Average 

soil/ 
groundwater 
lemperature. 

Ts 

( - C ) 

1 11 

ENTER 
Deplh 

below grade 
to bottom 

of enclosed 
space floor. 

LF 

(cm) 

15 

ENTER 

Deplh 
below grade 

to water table, 

LwT 

(cm, 

1 210 

ENTER ENTER 

Totals must add up to value 

Th-.ckness 
ofso i i 

slratum A. 

hA 

(cm) 

Thickness 
of soil 

stratum B, 
(Enter value or 0) 

(cm) 

ENTER 

of L „ , (cell G28) 

Thickness 
ot soil 

stratum C, 
(Enter value orO) 

tic 

(cm) 

210 0 1 0 

ENTER 

Soil 
stratum 

direclly above 
water table, 

(Enler A, B, o rC) 

ENTER 

SCS 
soil type 

direclly above 

water table 

A SL 

ENTER ENTER 

Soil 

stralum A User-defined 
SCS stratum A 

soil type soil vapor 
( j sed 'LO eslirnale OR permeability, 

soil vapor k̂  

petTT\e ability^ (cm') 

SL 1 1 

MORE 
ENTER 

Stratum A 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum A 

soil dry 
bulk density, 

ENTER 
Stratum A 
soil total 
porosity, 

ENTER 
Stratum A 

soil water-filled 
porosity, 

ENTER 
Stratum B 

SCS 
soil type 

(cm^/cm^) L 

LOOKUP Soil 

Parameters 

ENTER 
Stratum B 

soil dry 
bulk density, 

(g/cm^) 

ENTER 
Stratum B 
soil total 
porosity. 

ENTER 
Stratum B 

soil water-filled 
porosity, 

ENTER 
Stratum C 

SCS 
soil type 

ENTER 
Stratum C 

soil dry 
bulk density, 

(g/cm') 

ENTER 
Stratum C 
soil total 
porosity, 

ENTER 
Stratum C 

soil water-filled 
porosity. 

1.50 1.66 1.66 

l\flORE 
4-

ENTER 
Enclosed 

space 
^oor 

thickness. 

"-crack 

(cm) 

ENTER 

Soil-bldg. 
pressure 

differential, 
AP 

(g/cm-s^) 

ENTER 

Enclosed 
space 
floor 

length, 

Le 

(cm) 

ENTER 
Enclosed 

space 
floor 

width. 

W B 

(cm) 

ENTER 

Enclosed 
space 
height, 

Ha 

(cm, 

ENTER 

Floor-wall 
seam crack 

width. 

w 

(cm) 

ENTER 

Indoor 
air exchange 

rale. 
ER 

(1/h) 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

Q » i 

,L/ml 

MORE 
• ^ 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 
(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

ATr^ 

(yrs) 

ENTER 

Exposure 
duration. 

ED 

(yrs) 

ENTER 

Exposure 
frequency. 

EF 

(davs/yr) 

ENTER 
Target 
nsk for 

carcinogens. 
TR 

(unitless) 

ENTER 
Target hazard 

quotiert for 
noncarcinogens 

THQ 

(unitless) 

Used to calculate risk-based 
groundwater concentration. 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enttialpy of 
vaporization at 

the normal 
boiling point. 

AH„,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm=/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

WmY 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9,10E-06 1.03E-02 25 7,505 360,36 544.20 1.66E+02 1.47E+03 2,0E-06 6.0E-01 

Site 23 - TCE - Cal EPA Toxicity Criteria Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

1 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

e,"-
(cm'/cm^) 

stratum B 
soil 

air-filled 
porosity. 

6,° 
(cm^/cm') 

Stratum C 
soil 

air-filled 
porosity. 

e,= 
(cm'/cm^) 

Stratum A 
effective 
total fluid 

saturation. 

S,e 

(cm^/cm^) 

Stratum A 
soil 

intrinsic 
permeability. 

ki 

(cm') 

Stratum A 
soil 

relative air 
permeability 

k„ 
(cm=) 

Stratum A 
soil Thickness of 

effective vapor capillary 
permeability, zone, 

kv L „ 

(cm') (cm) 

Total 
porosily in 
capillary 

zone, 

n„ 
(cm^/cm"^) 

Air-filled 
porosity in 
capillary 

zone. 

8..CZ 

(cm'/cm^) 

Water-filled 
porosity in 
capillary 

zone, 

e„.„ 
(cm'/cm') 

Floor-
wall 

seam 
perimeter. 

9.46E+08 195 0.347 0.321 0.321 0.156 5.94E-09 0.917 5.45E-09 25.00 0.45 0.130 0.320 4,000 

Bldg. 
ventilation 

rate, 

l-tt,u,i(jinq 

(cmVs) 

Area of 
enclosed 

space 
below 
grade, 

AB 

(cm') 

Crack-
to-total 

area 
ratio, 

1 

(unitless) 

Crack 
depth 
below 
grade, 

^crack 

_jcmi_ 

Enthalpy of 
vaporization at 

ave, groundwater 
temperature, 

(cai/moi) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m'^/moi) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature, 

HTS 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D="B 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient, 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient, 

' - ' CZ 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient, 
D " \ 

(cm'/s) 

Diffusion 
path 

length, 

La 

1.69E+04 1.06E+06 3.77E-04 15 8,544 5.05E-03 2.17E-01 1.76E-04 1.15E-02 O.OOE+00 O.OOE+00 4.45E-04 2 75E-03 195 

Convection 
path 

length, 

Lp 

(cm) 

Source 
vapor 
cone, 

Csource 

(Hg/m^) 

Crack 
radius. 

Ccck 

(cm) 

Average 
vapor 

flow rate 
into bldg.. 

Q.oi, 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
pcack 

(cm'/s) 

Area of 
crack. 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

CBu,ldinq 

(ug/m') 

Unit 
risk 

factor, 

URF 

(MQ/m')-' 

Reference 
cone, 

RfC 

(mg/m') 

15 1.08E+02 0.10 8.33E-1-01 1.15E-02 4.00E+02 5.15E+78 I 7.47E-Q4 8.09E-02 2.0E-06 6.0E-01 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone, 

carcinogen 
(M/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(^tg/L) 

Pure 
component 

water 
solubility, 

S 
(i-ig/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(^g/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 6.6E-08 1.3E-04 

1ESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 23 - TCE - Cal EPA Toxicity Criteria Page 4 of 5 5/30/2008 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Pure 
component 

water 
solubility. 

s 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

7.52E+00 3.87E+03 7,52E+00 1.47E+06 7.52E+00 NA 1 NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 23 - TCE - Cal EPA Toxicity Cnteria Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

G W - A D V 

V e r s i o n 3 . 1 : 0 2 / 0 4 

R e s e t t o 

D e f a u l t s 

MORE 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" in "YES" box) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone, below) 

YES I X ~~| 

ENTER ENTER 

Initial 
Chemical groundwater 
CAS No. cone , 

(numbers only, Cw 
no dashes) (M9/L) Chemical 

67663 3 00E*00 C h l o r o f o r m 

ENTER 

Average 
soil/ 

groundwater 
temperature, 

Ts 

CO 

ENTER 
Depth 

below grade 
lo bottom 

of enclosed 
space floor. 

LF 

(cm) 

ENTER 

Depth 

below grade 
to water table, 

Lwr 

(cm) 

\ 11 15 1 • 210 

ENTER ENTER 
Totals must add up to value 

Ttiickness 
Thickness of soil 

o fso i i stralum B. 
stratum A, (Enter value or 0) 

h , hs 

(cm) ^cmj 

ENTER 

D f L „ , (cel lG28) 

Thickness 
of soil 

stratum C, 
(Enter value or 0) 

He 

(cm) 

210 1 0 1 0 

ENTER 

Soil 
stratum 

directly above 
water table. 

(EnterA, B . o r C ) 

ENTER 

SCS 
soil type 

directly above 

water table 

A SL 

ENTER 

Soil 

stralum A 
SCS 

soil type 

ENTER 

User-defined 
stratum A 
soil vapor 

(used to estimate OR permeability. 
soil vapor 

permeabilityj 

kv 

(cm^) 

SL 1 1 

f*/IORE 
4-

ENTER 
Stratum A 

SCS 
soil type 

Lookup Soil 
Parameiers 

ENTER 
Stratum A 

soii dry 
bulk density, 

A 

Po 

(g/cm') 

ENTER 
Stralum A 
soil total 
porosity. 

n* 

(unitless) 

ENTER ENTER 
Stratum A Stralum B 

soil water-filled SCS 
porosity, soil type 

(cm''/crT 

Lookup Soil 
Pararrieters 

ENTER 
Stratum B 

soil dry 
bulk density, 

p»= 

(g/cm') 

ENTER 
Stratum B 
soil total 
porosity. 

ENTER 
Stratum B 

soil water-filled 
porosity. 

ENTER 
Stratum C 

SCS 
soil type 

ENTER 
Stralum C 

soil dry 
bulk density. 

ENTER 
Stratum C 
soil total 
porosity. 

ENTER 
Stralum C 

soil water-fllled 
porosity. 

1.66 

fUlORE 

MORE 
'I' 

END 

ENTER 
Enclosed 

space 
floor 

thickness. 

ENTER 

Soil-bldg. 
pressure 

differertial. 

ENTER 
Enclosed 

space 
floor 

length, 

ENTER 
Enclosed 

space 
floor 

width, 

ENTER 

Enclosed 

space 
height. 

ENTER 

Floor-wall 
seam crack 

width, 

ENTER 

Indoor 
air exchange 

rate. 

I-=I«» 

(cm) 

AP 

(g/cm-s^) 

LB 

(cm) 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

(yrs) 

ENTER 
Averaging 
time for 

noncarcinogens. 

AT«: 

(yrs) 

ENTER 

Exposure 
duration. 

ED 
(yrs) 

ENTER 

Exposure 
frequency. 

EF 

(days/yr) 

ENTER 
Target 
nsk for 

carcinogens, 

TR 

(unitless) 

ENTER 
Target hazard 

quotient for 
noncarcinogens, 

THQ 

(unitless) 

25 

Used to calculate nsk-based 
groundwater concentration. 

ER 

ENTER 
Average vapor 

flow rate tnto bldg. 
OR 

Leave hiank \n f:.fllrijlfl(p 

Q » i 

Site 23 - Chloroform - Industrial Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dw 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m'^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH„,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

(°K) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient. 

KQC 

(cm^/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(ng/m^)-' 

Reference 
cone. 
RfC 

(mg/m^) 

1.04E-01 

END 

1.OOE-05 3.66E-03 25 6,988 334,32 536.40 3.98E+G1 7.92E+G3 2.3E-05 4,9E-02 

Site 23 - Chloroform - Industrial Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

stratum A Stratum B 
Source- soil soil 

Exposure building air-fillecf air-filled 
duration, separation, porosity, porosity, 

(sec) (cm) (cm^/cm^) (cm^/cm^; 

Stratum C 
soil 

air-filled 
porosity. 

ea' 
(cm'/cm^) 

Stratum A 
effective 
total fluid 

saturation. 

s„ 
(cm'/cm^) 

Stratum A 
soil 

intrinsic 
permeability 

K 
{cm') 

Stratum A 
soil 

relative air 
permeability. 

K, 
(cm^) 

Stratum A 
soil 

effective vapor 
permeability. 

K 
(cm^) 

Ttiickness of 
capillary 

zone, 

Lcz 

(cm) 

Total 
porosity in 
capillary 

zone, 

"cz 

(cm'/cm^) 

Air-filled 
porosity in 
capillary 

zone. 

0a.cz 

(cm^/cm^) 

Water-filled 
porosity in 
capillary 

zone. 

Swcz 

(cmVm^) 

Floor-
wall 

seam 
perimeter, 

Xcck 

(cm) 

7.88E+08 195 0.347 0.321 I 0.321 0.156 5.94E-09 0.917 5.45E-09 25.00 0.45 0.130 0.320 4,000 

Bldg. 
ventilation 

rate. 

Qbuildinq 

(cm^/s) 

Area of 
enclosed 

space 
belovi/ 
grade. 

AB 

(cm') 

Crack-
to-tolal 

area 
ratio, 

'1 

(unitless) 

Crack 
deptti 
below 
grade. 

^CracK 

(cm) 

Enttialpyof 
vaporization at 

ave. groundwater 
temperature, 

AH,,s 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

HTS 

(atm-m^/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'-rs 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature. 

^^Ts 

( q / c m - s ) 

S t r a t u m 

A 
ef fec t ive 

d i f f us ion 

coe f f i c ien t , 

D ' \ 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient. 

D-"a 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient, 

D"'c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D-'cz 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D="T 

(cm'/s) 

Diffusion 
path 

lengtti. 

L„ 
(cm) 

6.92E+04 1.06E-^06 3.77E-04 15 7,544 1.95E-(33 i.38E-02 1.76E-04 1.51E-02 O.OOE+00 O.OOE+00 5.93E-04 3.65E-03 195 

Convection 
patfi 

lengtti. 

Lp 

(cm) 

Source 
vapor 
cone. 

^source 

(pg/m^) 

Crack 
radius, 

''crack 

(cm) 

Average 
vapor 

flow rate 
into bldg., 

Qsoil 

(cm^/s) 

Crack 
effective 
diffusion 

coefficient. 

0 " = * 

(cm'/s) 

Area of 
crack, 

Acrack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number, 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient, 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

^butldinq 

(H9/m') 

Unit 
risk 

factor. 

URF 

(Mg/m')-' 

Reference 
cone, 

RfC 

(mg/m^) 

2.32E-04 I 5 .83E-oF 2.3E-05 I 4.9E-02 15 2.52E+02 I 0.10 I 8.33E-^01 1.51E-02 4.00E+02 6.17E+59 

END 

Site 23 - cti loroform - Industrial Page 3 of 5 5/30/2008 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATlOt̂ OS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(ug/L) 

Pure 
component 

water 
solubility. 

S 
(ra/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(M/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 7,92E+06 NA 3,3E-07 8.1E-04 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 23 - Chloroform - Industrial Page 4 of 5 5/30/2008 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone, 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

9,15E+G0 3,68E+03 9.15E+00 7,92E+06 9,15E+00 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 

END 

Site 23 - Chloroform - Industrial Page 5 of 5 5/30/2008 



DATA ENTRY SHEET 

G W - A D V 
Version 3 .1 ; 02/04 

Reset to 

Defaults 

MORE 

CALCUIATE RISK-BASED GROUNDWATER CONCENTRATION (enler "X" in "YES" box) 

YES I I 

OR 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER COtgCENTRATlON (enter "X" in "YES" box and initial groundwater cone below) 

YES I X ~| 

ENTER 

Chemical 
CAS No. 

(numbers only. 

no dashes) 

ENTER 
Initial 

groundwater 
cone . 

Cw 

(PS"-) 

Tnchloroettiylene 

ENTER 

Average 

soil/ 
groundwater 

temperature. 

Ts 

CO 

1 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space floor. 

Lf 

(cm) 

15 

ENTER 

Deplh 

below grade 
to water table. 

Lwt 

(cm) 

1 210 

ENTER ENTER 

Totals must add up to value 

Thickness 
of soil 

slratum A. 

h« 

(cm) 

Thickness 

ofso i i 
stratum B, 

(Enler value or 0) 

tiB 

(cm) 

ENTER 

of LWT (cell S28) 

Thickness 
of soil 

slratum C. 
(Enter value orO) 

he 

(cm) 

210 0 1 0 

ENTER 

Soil 
stratum 

direclly above 

waier table. 

(Enler A. B. or C) 

ENTER 

SCS 
soil type 

directly above 

water Iable 

A 1 SL 

ENTER 

Soi) 

stratum A 
SCS 

soil type 

ENTER 

User-defmed 
slratum A 
soil vapor 

(used to estimate OR permeability. 

soil vapor 

permeability) 

kv 

(cm^) 

SL 1 1 

MORE 

ENTER 
Stratum A 

SCS 

soil type 
I Lookup Soil 

I Pararreters 

ENTER 
Stratum A 

soil dry 
bulk density, 

A 
Pt. 

ENTER 
Stratum A 
soil total 
porosity. 

ENTER 
Slratum A 

soil water-filled 
porosity, 

e/ 
(cm^/cm-') 

ENTER 
Stratum B 

SCS 
soil type 

LDOXup Soil 

Parameiers 

ENTER 
Stratum B 

soil dry 
bu'k density, 

ENTER 
Stratum B 
soil total 
porosity, 

n^ 

(unitless) 

ENTER 
Stratum B 

soil water-filled 
porosity, 

(cmVcm^) 

ENTER 
Stratum C 

SCS 
soil type 

LookuD Soil 
Parameters 

ENTER 
Stratum C 

soil dry 
bulk dens'ty, 

P.^ 
(g/cm^) 

ENTER 
Stratum C 
soil total 
porosity. 

ENTER 
Stratum C 

soil water-filled 
porosity, 

(cm^/cm^) 

1.50 1.66 0.054 

I MORE 

I * 

r/IORE 
4' 

I END 

ENTER 
Enclosed 

space 
floor 

Ihickness, 

L„.=» 
(cm) 

ENTER 

Soil-bldg. 
pressure 

differential. 

4P 

(g/cm-s') 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(•iT) 

ENTER 
Enclosed 

space 
floor 

width, 

W B 

(cm) 

ENTER 

Enclosed 
space 
height. 

HB 

(cm) 

ENTER 

Floor-wall 
seam crack 

width, 

w 

(cm) 

ENTER 

Indoor 
air exchange 

rate. 

ER 

m _. 

ENTER 
Average vapor 

flow rate into bldg. 
OR 

Leave blank to calculate 

Q«>i 

_ . ( L ' " i ) 

ENTER 
Averaging 

time for 
carcinogens. 

ATc 

ir'} 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT^c 

... ir^) 

ENTER 

Exposure 
duration. 

ED 

(t^] 

ENTER 

Exposure 
frequency. 

EF 

. (daysii/rj 

ENTER 
Target 
nsk for 

carcinogens. 
TR 

^unitlessj 

ENTER 
Target hazard 

quotient for 

noncarcinogens. 
THQ 

(unitless) 

Used 10 calculate risk-based 
groundwater concentration 

Sile 23 - TCE - EPA Toxicity Criteria - Industnai Page 1 of 5 
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CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 

(cm^/s) 

Diffusivity 
in water. 

Dw 

(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

(°C) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

(°K) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm'/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(ViglmY 

Reference 
cone. 
RfC 

(mg/m^) 

7.90E-02 

END 

9.10E-06 1,03E-02 25 7,505 360,36 544.20 1.66E-t-02 1.47E-t-03 1. IE-04 3.5E-02 

Site 23 - TCE - EPA Toxicity Criteria - Inidustrial Page 2 of 5 5/30/2008 



INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration. 

1 

(sec| 

Source-
building 

separation. 

LT 

(cm) 

stratum A 
soil 

air-filled 
porosity, 

e,' 
(cm' /cm') 

Stratum B 
soil 

air-filled 
porosity. 

9 / 

(cm' /cm') 

Stratum C 
soil 

air-filled 
porosity. 

e.= 
(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation, 

S„ 
(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability. 

K 
{cm=) 

Stratum A 
soil 

relative air 
permeabilily. 

k l . 

(cm') 

Stratum A 
soil 

effective vapor 
permeability. 

K 
(cm') 

Tfiickness of 
capillary 

zone, 

Lcr 

(cm) 

Total 
porosity in 
capillary 

zone, 

" t i 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone, 

e,.„ 
(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone. 

e..cz 

(cm' /cm') 

Floor-
wall 

seam 
perimeter. 

X,.,.. 

(cm) 

I 7.88E->08"" 195 0.347 0.321 0.321 0.156 5.94E-09 0.917 5.45E-09 25.00 0.45 0.130 0.320 I 4.000 I 

Bldg. 
ventilation 

rate, 

Qbuildinq 

(cm'/s) 

Area of 
enclosed 

space 
below/ 
grade, 

As 

(cm') 

Crack-
to-total 

area 
ratio, 

n 
(unitless) 

Crack 
depth 
below 
grade, 

^crac j . 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature, 

iH.,TS 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'^/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature, 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soii 
temperature, 

MTS 

(q/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient, 

D ' " . 

(cm'/s) 

Stratum 
B 

effective 
diffusion 

coefficient, 

D"'3 

(cm'/s) 

Stratum 
C 

effective 
diffusion 

coefficient. 

D="c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

n°" 
(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D'^'V 
(cm'/s) 

Diffusion 
path 

length, 

L, 

(cm) . 

6.92E+04 1.06E+06 3.77E-04 15 8,544 5.05E-03 2.17E-01 1.76E-04 1.15E-02 O.OOE+00 0.OOE+OO 4.45E-04 2.75E-03 195 

Convection 
path 

length. 

Lp 

(cm) 

Source 
vapor 
cone, 

^sou rce 

(pg/m') 

Crack 
radius. 

'•cack 

(cm) 

Average 
vapor 

flow rate 
into bldg., 

0,0,1 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
pcack 

(cm'/s) 

Area of 
crack, 

Ac.ack 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient, 

u 

(unitless) 

Infinite 
source 
bldg. 

cone, 

^Duilding 

(pg/m') 

Unit 
risk 

factor, 

URF 

w y 

Reference 
cone, 

RfC 

(mg/m') 

15 1.08E+02 0.10 8.33E+01 1.15E-02 4.00E+02 5.15E+78 1.83E-04 1.98E-02 1.IE-04 3.5E-02 

END 

Site 23 - TCE - EPA Toxicity Criteria - Industrial 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

{ 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(^g/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
i^/l) 

Pure 
component 

water 
solubility. 

S 
(Hg/L) 

Final 
Indoor 

exposure 
groundwater 

cone, 
(^g/L) 

t NA NA NA 1.47E-1-06 NA 1 

Incremental 
risk from 

vapor 
intrusion to 
indoor air, 
carcinogen 
(unitless) 

MESSAGE AND ERROR SUMMARY BELOW; (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air, 

noncarcinogen 
(unitless) 

5.3E-07 3.9E-04 

SCROLL 
DOWN 

TO "END" 

END 

Site 23 - TCE - EPA Toxicity Criteria - Industrial Page 4 of 5 5/30/200S 



PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone. 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

9,38E-01 1.29E+03 9,38E-01 1,47E+06 9,38E-01 NA NA 1 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 

SCROLL 
DOWN 

TO "END" 

END 

Site 23 - TCE - EPA Toxicity Criteria - Industrial Page 5 of 5 5/30/2008 
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DATA ENTRY SHEET 

G W - A D V 

Version 3.1 ; 02/04 

Reset to 

Defaults 

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in -YES" box) 

YES 

OR 
J 

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and inilial groundwater cone, below) 

YES I X I 

MORE 
4' 

ENTER 

Chemical 
CAS No. 

(numbers only, 
no dashes) 

ENTER 
In.lial 

groundwater 
cone . 

Cw 
(liS'L) 

Trichloroethylene 

ENTER 

Avef-age 
soil/ 

groundwater 
temperature. 

Ts 

ec) 

1 1^ 1 

ENTER 
Depth 

below grade 
to bottom 

of enclosed 
space f)oor, 

(cm) 

15 

ENTER 

Depth 
below grade 

to water taDie, 

L-WT 

(cm) 

1 210 

ENTER 
Totals m i 

Thickness 

of soil 
stratum A. 

(cm) 

210 

ENTER 

s tadd up to value 

Thicxness 
of soil 

slratum B. 

(Enter value or 0) 

Us 

(cm) 

0 

ENTER 
of L „ , (cell 028) 

Thickness 
ofsoi i 

stratum C, 
(Enter value or 0) 

he 

(cm) 

1 0 

ENTER 

Soil 
stralum 

directly above 

water table. 

(EnterA. B. or C) 

ENTER 

SCS 
soil type 

directly above 

water table 

A 1 SL 

ENTER ENTER 

Soil 
Stratum A User-defined 

SCS stratum A 
soil type soil vapor 

(used to estimate OR permeability, 
soil vapor k̂  

permeability) (cm') 

SL 1 1 

MORE 
ENTER 

Stralum A 
SCS 

soil type 

Lookup Soil 
Parameters 

ENTER 
Stratum A 

soil dry 
bulk density. 

(g/cm^) 

ENTER 
Stratum A 
soit total 
porosity, 

ENTER 
Stratum A 

soil water-filled 
porosity. 

ENTER 
Stratum B 

SCS 
soii type 

Lookup Soil 
Parameters 

ENTER 
Stratum B 

soil dry 
bulk dens'ty. 

ENTER 
Stralum e 
soil total 
porosity, 

B 

(unitless) 

ENTER 
Slratum B 

soil water-filled 
porosity. 

ENTER 
Stratum C 

SCS 
soil type 

Lookup Soil 

Parameters 

ENTER 
Stratum C 

soil dry 
bulk density, 

(g/cm') 

ENTER 
Slratum C 
soil total 
porosity. 

ENTER 
Stratum C 

soil water-filled 
porosity, 

1.50 T 1.66 0 375 0 375 

MORE 
4-

MORE 

ENTER 
Enclosed 

space 
ficor 

thickness. 

U;... 
(cm) 

ENTER 

Soil-bldg. 
pressure 

differential. 
AP 

(g/cm-s^) 

ENTER 
Enclosed 

space 
floor 

length. 

LB 

(cm) 

ENTER 
Enclosed 

space 
floor 

Wldlh. 

Wg 

(cm) 

ENTER 

Enclosed 
space 
heighl, 

Ho 

(cm) 

ENTER 

Floor-wall 
seam crack 

width. 
v. 

(cm) 

ENTER 

Indoor 
air exchange 

rale. 
ER 

(1/h) 

ENTER 
Average vapor 

flow rale into bldg. 
OR 

Leave plank to calculate 

<-lso. 

(L'm) 

ENTER 
Averaging 

time for 
carcinogens, 

ATc 
(yrs) 

ENTER 
Averaging 

time for 
noncarcinogens. 

AT,^ 

(yr^) 

ENTER 

Exposure 
duration, 

ED 
(vrs) 

ENTER 

Exposure 
frequency. 

EF 
Idays/yr) 

ENTER 
Target 
risk for 

carcinogens. 
TR 

(uniiless) 

ENTER 
Target hazard 

quotient for 

noncarcinogens. 
THQ 

(unitless) 

Used to calculate nsk-based 
groundwater concentration. 

Site 23 - TCE - Cal EPA Toxicity Cnteria - Industrial Page 1 of 5 



CHEMICAL PROPERTIES SHEET 

Diffusivity 
in air. 

Da 
(cm^/s) 

Diffusivity 
in water. 

Dy, 
(cm^/s) 

Henry's 
law constant 
at reference 
temperature. 

H 

(atm-m^/mol) 

Henry's 
law constant 

reference 
temperature. 

TR 

CC) 

Enthalpy of 
vaporization at 

the normal 
boiling point. 

AH,,b 

(cal/mol) 

Normal 
boiling 
point. 

TB 

CK) 

Critical 
temperature. 

Tc 
(°K) 

Organic 
carbon 
partition 

coefficient. 

Koc 
(cm'/g) 

Pure 
component 

water 
solubility. 

S 

(mg/L) 

Unit 
risk 

factor. 
URF 

(Mg/m')-' 

Reference 
cone. 
RfC 

(mg/m^) 

7,90E-02 

END 

9.10E-06 1.03E-02 25 7,505 360.36 544,20 1.66E+02 1.47E+03 2.0E-06 6.0E-01 

Site 23 - TCE - Cal EPA Toxicity Criteria - Industrial Page 2 of 5 5/30/2008 
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INTERMEDIATE CALCULATIONS SHEET 

Exposure 
duration, 

T 

(sec) 

Source-
building 

separation. 

LT 

(cm) 

Stratum A 
soil 

air-filled 
porosity. 

ea" 
(cm'/cm') 

Stratum B 
soil 

air-filled 
porosity. 

8 / 

(cm'/cm') 

Stratum C 
soil 

air-filled 
porosity. 

e,̂  
(cm'/cm') 

Stratum A 
effective 
total fluid 

saturation, 

S,e 

(cm'/cm') 

Stratum A 
soil 

intrinsic 
permeability, 

K 
(cm') 

Stratum A Stratum A 
soil soil 

relative air effective vapor 
permeability, permeability, 

krg k, 

(cm^) (cm^) 

Thickness of 
capillary 

zone, 

Lez 

(cm) 

Total 
porosity in 
capillary 

zone, 

" C ! 

(cm'/cm') 

Air-filled 
porosity in 
capillary 

zone. 

Sa.cz 

(cm'/cm') 

Water-filled 
porosity in 
capillary 

zone, 

9w.cz 

(cm'/cm') 

Floor-
wall 

seam 
perimeter, 

Xcack 

(cm) 

7.88E+08 195 0.347 0.321 0.321 0.156 5.94E-09 0.917 \ 5.45E-09 25.00 0.45 0.130 0.320 4,000 

Bldg. 
ventilation 

rate. 

Qouilding 

(cm'/s) 

Area of 
enclosed 

space 
belovi/ 
grade. 

Aa 

(cm') 

Crack-
to-total 

area 
ratio, 

1 

(unitless) 

Crack 
depth 
Delow 
grade. 

Zcrack 

(cm) 

Enthalpy of 
vaporization at 

ave. groundwater 
temperature. 

AH.,Ts 

(cal/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

HTS 

(atm-m'/mol) 

Henry's law 
constant at 

ave. groundwater 
temperature. 

H'TS 

(unitless) 

Vapor 
viscosity at 

ave. soil 
temperature. 

Mrs 

(g/cm-s) 

Stratum 
A 

effective 
diffusion 

coefficient. 

D"'* 

(cm'/s) 

St.'atum 
B 

effective 
diffusion 

coefficient, 

D'"B 

(cm'/s) 

Slratum 
C 

effective 
diffusion 

coefficient. 

D="c 

(cm'/s) 

Capillary 
zone 

effective 
diffusion 

coefficient. 

D ' \ , 

(cm'/s) 

Total 
overall 

effective 
diffusion 

coefficient. 

D="T 

(cm'/s) 

Diffusion 
path 

length, 

Lc 

(cm) 

6.92E-1-04 1.06E+06 3.77E-04 15 8,544 5.05E-03 2.17E-01 1.76E-04 1.15E-02 0.OOE+OO 0.OOE+OO 4.45E-04 2.75E-03 195 

Convection 
path 

length. 

Lp 

(cm) 

Source 
vapor 
cone. 

Csource 

(ug/m') 

Crack 
radius. 

^crack 

(cm) 

Average 
vapor 

flow rate 
into bldg., 

Qscil 

(cm'/s) 

Crack 
effective 
diffusion 

coefficient. 
pCack 

(cm'/s) 

Area'of 
crack. 

Acck 

(cm') 

Exponent of 
equivalent 
foundation 

Peclet 
number. 

exp(Pe') 

(unitless) 

Infinite 
source 
indoor 

attenuation 
coefficient. 

a 

(unitless) 

Infinite 
source 
bldg. 

cone. 

Cbuildinq 

(ug/m') 

Unit 
risk 

factor. 

URF 

(ug/m')-' 

Reference 
cone. 

RfC 

(mg/m') 

15 M . 0 8 E + 0 2 0.10 8.33E+01 1.15E-02 4.00E+02 5.15E+78 1.83E-04 1.98E-02 2.0E-06 6.0E-01 

END 
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RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(ug/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(ug/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(̂ LQ/L) 

Pure 
component 

water 
solubility. 

S 
(HQ/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
ingii) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

NA NA NA 1.47E+06 NA 9.7E-09 2.3E-05 

1ESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 

SCROLL 
DOWN 

TO "END" 

END 

Site 23 - TCE - Cal EPA Toxicity Criteria - Industrial Page 4 of 5 
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PRG SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: 

( 

INCREMENTAL RISK CALCULATIONS: 

Indoor 
exposure 

groundwater 
cone. 

carcinogen 
(mg/L) 

Indoor 
exposure 

groundwater 
cone. 

noncarcinogen 
(mg/L) 

Risk-based 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Pure 
component 

water 
solubility. 

S 
(mg/L) 

Final 
indoor 

exposure 
groundwater 

cone, 
(mg/L) 

Incremental 
risk from 

vapor 
intrusion to 
indoor air. 
carcinogen 
(unitless) 

Hazard 
quotient 

from vapor 
Intrusion to 
indoor air. 

noncarcinogen 
(unitless) 

5.16E+01 2.21E+04 5.16E+01 1.47E+06 5.16E+01 NA NA 

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 

SCROLL 
DOWN 

TO "END" 
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TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SITES 3, 7, 14, 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Receptor Population; Construction Worker 

Receptor Age: Adult 

Medium 

Groundwater 

Medium Total 

Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 3 

Chemical 

of Potential 

Concern 

1,1.2-Tricnioroethane 

Trichloroethene 

Vinyt Chloride 

Benzo{a}pyrene 

Dibenzo(a.h)anthracene 

lndeno(l,2,3-cd)pyrene 

Alpha-BHC 

Arsenic 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Carcinogenic Risk 

Ingestion 

--

Innalation Dermal 

1.6E-10 

5.5E-11 

1.5E-09 

2.6E-07 

9.2E-07 

7.3E-08 

1.8E-09 

6.5E-09 

1.3E-06 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Total j 

1.6E 

5.5E 

1.6E 

2.6E 

9.2E 

7.3E 

1.8E 

e.5E 

1.3E 

1.3E 

1.3E 

1.3E 

1.3E 

10 

11 

09 

07 

07 

08 

09 

09 

06 

06 

06 

06 

06 

Primary 

Target Organ(s) 

Blood 

Liver 

Liver 

NA 

NA 

NA 

NA 

Skin, CVS 

Non-Carcinogenic Hazard Ouotient 

Ingestion 

, 
Innalation Dermal 

0.00005 

0.000 

0.00005 

0.00004 

0.001 

0.001 

Receptor HI Total 

Exposure 

Routes Total 

0.00005 

0.000 

0.00006 

0.00004 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

From Basewide Groundwater OperaDle Unit Remedial investigation Update/Feasibility Study {TiNUS, 2004). 
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( ( ( 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SITES 3. 7, 14. 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adull 

Medium 

Groundwaier 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

S i tes 

cnemlcal 

of Potential 

Concern 

1,1,2-Trlctiloroethane 

Trlctiloroethene 

Vinyl Chloride 

Benzo(a)pvrene 

Dibenzo(a,n)anthracene 

lndeno(1,2,3-cd)pyrene 

Alpha-BHC 

Arsenic 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Groundwater S i tes 1.1.2-Trk:hloroethane 

Trichloroethene 

Vinyl Chloride 

Benzo(a)pyrene 

Dibenzo(a.h)anthracene 

lndeno(1,2.3-cd)pyrene 

Alpha-BHC 

Arsenic 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Ingestion 

1.3E-06 

2.6E-07 

1.7E-05 

1.1 E-05 

2.6E-05 

3.0E-06 

2.1E-06 

4.5E-04 

5. IE-04 

Inhalation 

-
-

Carcinogenic Risk 

Dermal 

9.2E-0e 

3.2E-08 

6.4E-07 

1.8E-04 

6.3E-04 

5.0E-05 

1.2E-06 

1.1E-06 

8.6E-04 

External 

(Radiation) 

-

"" 

1 . 3 E - 0 6 ^ 

2.6E-07 

1.7E-05 

.. 
• • 

1.9E-05 

-
~ 

-

Receptor Risk Total 

Exposure 

Routes Total 

1.4E-06 

2.9E-07 

1.8E-05 

1.9E-04 

6.6E-04 

5.3E-05 

3.3E-06 

4.5E04 

1.4E-03 

1.4E-03 

1.4E-03 

Primary 

Target Organ(s) 

Blood 

Liver 

Liver 

NA 

NA 

NA 

NA 

Skin, CVS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.01 

0.009 

0.02 

-
0.OO2 

2.3 

2.4 

Inhalation Dermal 

0.0009 

0.001 

0.0007 

0.0009 

0.006 

0.01 

1.3E-06 Blood 

2.6E-07 

1.7E-05 

1.9E-05 

1.9E-05 

1.4E-03 

1.4E-03 

1.4E-03 

Liver 

Liver 

NA 

NA 

NA 

NA 

Skin, CVS 

--

0.01 

0.02 

-
0.04 

Receptor HI Total 

Exposure | 

Routes Total || 

0.01 

0.01 

0.02 

-
0.002 

2.3 1 

2.4 1 

2.4 

2.4 

0.01 

0.02 

-

0.04 

0.04 

2.4 

2.4 

2.4 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 

From Basewide Groundwater Operable Unit Remedial investigation Update/Feasibility Study {TtNUS, 2004). 

Total Blood HI 

Total CVS HI 

Total Liver HI 

Total Skin HI 

0.03 

2.3 

0.05 

2.3 

fl/29/200fi 



TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SITES 3, 7. 14, 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Medium 

Groundwater 

Medium Total 

Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Poinl 

Torpedo Shops (Site 7) 

Chemical 

of Potential 

Concern 

1,3-Dichloroben2ene 

1.4-Dichioroben2ene 

Chlorobenzene 

Benzene 

Trichloroethene 

Bis(2-elhylhexyl)phthalate 

Hexachlorobenzene 

Arsenic 

Barium 

Chromium 

Lead 

Vanadium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Carcinogenic Risk 

Ingestion inhalation Dermal 

2.0E-08 

3.2E-10 

6.5E-10 

e.8E-oe 

3.3E-07 

4.2E-07 

Externaf 

(Radiation) 

Recepior Risk Total 

Exposure 

Routes Total 

2.0E-08 

3.2E-10 

6.5E-10 

6.8E-08 

3.3E-07 

4.2E-07 

4.2E-07 

4.2E-07 

4.2E-07 

4.2E-07 

Primary 

Target Organ(s) 

None Specified 

None Specified 

Liver 

None Specified 

Liver 

Liver 

Liver 

Skin 

CVS, Fetus 

None Specified 

NA 

None Specified 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.002 

0.002 

0.003 

0.0001 

0.0007 

0.02 

0.02 

0.04 

0.01 

0.09 

Receptoi HI Total 

Exposure 

Routes Total 

0.002 

0.002 

0.003 

0.0001 

0.0007 

0.02 

0.02 

0.04 

0.01 

0.09 

0.09 

0.09 

0.09 

0.09 

From Basewide Groundwater Operable Unit Remedial investigaiton Report, TtNUS (2002a). 
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TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SITES 3, 7, 14, 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: 

Receptor Population-, 

Receptor Age: Adult 

Future 1 

Resident 

Medium 

Groundwaier 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Torpedo Shops (Site 7) 

Chemical 

of Potential 

Concern 

1.3-Dichlorobenzene 

1,4-Dichlorobenzene 

Chlorobenzene 

Benzene 

Trichloroethene 

Bis(2-ethythexyl)phthalate 

Hexachlorobenzene 

Arsenic 

Barium 

Chromium 

Lead 

Vanadium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Groundwater Torpedo Shops (Site 7) 1,3-Dictiiorobenzene 

1,4-Dichlorobenzene 

Chlorobenzene 

Benzene 

Tnchloroethene 

Bis{2-ethylhexyl)phthalate 

Hexactilorobenzene 

Arsenic 

Barium 

Chromium 

Lead 

Vanadium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Ingestion 

2.6E-05 

1,3E-06 

3.OE-06 

3. IE-05 

5.6E-05 

2.0E-04 

- • 

--
3,2E-04 

Inhalation 

-

Carcinogenic Risk 

Dermal 

1.3E-05 

1.5E-07 

3.8E-07 

4.7E-05 

2.3E-04 

--

--
- • 

2.9E-04 

External 

(Radiation) 

- • 

--
--

2.6E-05 

1.3E-06 

3.0E-06 

3.0E-05 

• • 

~ 

-

~ 

-

Receptor Risk Total 

Exposure 

Routes Total 

3.9E-05 

1.4E06 

3.3E-06 

7.9E-05 

2.9E-04 

2.0E-04 

--
6. IE-04 

6.1E-04 

6. IE-04 

2.6E-05 

1.3E-06 

3.0E-06 

3.0E-05 

3.0E-05 

3.0E-05 

6.4E-04 

6.4E-04 

Primary 

Target Organ(s} 

None Specified 

None Specified 

Liver 

None Specified 

Liver 

Liver 

Liver 

Skin 

CVS, Fetus 

None Specified 

NA 

None Specified 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.05 

0.08 

0.2 

0.02 

0.1 

0.3 

0.1 

1.0 

0.2 

1.2 

0.6 

3.8 

Inhalation Dermal 

0.04 

0.04 

0.06 

0.002 

0.01 

0.4 

0.4 

0.2 

0.06 

1.3 

None Specified 

None Specified 

Liver 

None Specified 

Liver 

Liver 

Liver 

Skin 

CVS, Fetus 

None Specified 

NA 

None Specified 

0.06 

0.08 

0.2 

0.02 

0.1 

0.5 

Receptor HI Total 

Exposure 

Routes Total 

0.09 

0.1 

0.3 

0 02 

0.1 

0.7 

0.5 

1.0 

0.2 

1.4 

0.6 

5.1 

5.1 

5.1 

0.05 

0.08 

0.2 

0.02 

0.1 

0.5 

0.5 

0.5 

5.6 1 

5.6 1 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 

From Basewide Groundwater Operable Unit Remedial Investigation Report. TtNUS (2002a). 

Total Skin HI 

Total Liver HI 

Total CVS HI 

Total Fetus HI 

Total None Specified HI 

1.0 

1.9 

0.2 

0.2 

2.4 

8/29/2008 



TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SITES 3, 7. 14. 15. 18. AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Receptor Population: Construction Worker 

Receptor Age: Adult 

-

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 15 

Chemical 

of Potential 

Concern 

Cadmium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

|Medium Total 

1 Receptor Total 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Total 

Non-Carcmogenic Hazard Quotient [ 

Primary 

Target Organ(s) 

Kidney 

Ingestion 

-

Inhalation Dermal 

0.002 

0.002 

Receptor HI Total 

Exposure 

Routes Total 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

i < 



( < 
^ 

K 

Scenario Timeframe: Future 

Receptor Population: Resident 

Recepior Age: Adull 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SITES 3. 7. 14, 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON. GROTON. CONNECTICUT 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 15 

Chemical 

ot Potential 

Concern 

Cadmium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Groundwater Site 15 

Exposure Point Total 

Cadmium 

Chemical Total 

Exposure Medium Total 

Medium Total 

Receptor Tota! 

Carcinogenic Risk 

ingestion Inhalation 

" 
--

Dermal 

- • 

External 

(Radiation) 

-

Receptor Risk Total 

Exposure 

Routes Total 

Primary 

Target Organ(s) 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.2 

0.2 

Inhalation Dermal 

0.01 

0.01 

Kidney --
--

Receptor HI Total 

Exposure 

Routes Total 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 



TABLE 9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FDR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SITES 3, 7, 14, 15. 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Receptor Population: Constnjcllon Worker 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Area A V^eapons Center (Site 20) 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)pyrene 

Arsenic 

Chemical Total 

Exposure Point Total | 

Exposure Medium Total 

Groundwaier Area A Weapons Center (Site 20) 

Exposure Point Total 

Trichloroethene 

Benzo(a)pyrene 

Arsenic 

Chemical Total 

Exposure Medium Total | 

Medium Total 1 

Receptor Total 

Ingestion Inhalation 

_ 
-

Carcinogenic Risk 

Dermal 

2.1E-10 

1.1E-09 

1.3E-09 

External 

(Radiation) 

Exposure 

Routes Total 

2 1E-10 

1.1 E-09 

1.3E-09 

II 1 3E^9 

-
-

i.iE-oa 

l. lE-08 

1 
-

-

• 

Receptor Risk lolal 

1.3E-09 

l. lE-08 

1.1E-08 

1.1E-08 

I.IE-oa 

1.2E-08 

1.2E-08 

Primary 

Target Organ(s) 

NA 

NA 

Skin, CVS 

Non-Carcinogenic Hazard Ouoiient 

Ingestion Inhalation Dermal 

~ 

0.0002 

0.0002 

NA 

NA • 

NA 

- -

Receptor HI Total 

Exposure 

Routes Total 

_ 
0.0002 

0.0002 

0.0002 

0.0002 

-
-

1 - 1 
-

0 0002 

0.0002 

Total CVS HI 

Total Skin HI 

0.0002 

0.0002 

( ( 
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TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

SITES 3, 7, 14. 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON. GROTON, CONNECTICUT 

[Scenario 

Receptor 

[Recepto 

Timeframe-

Popi 

Age: 

lation: 

Adult 

Future 1 

Resident 

Medium 

Groundwater 

Medium Total 

Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Area A Weapons Center (Site 20) 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)pyrene 

Arsenic 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Groundwaier Area A Weapons Center (Site 20) Trichloroethene 

Benzo(a)pyrene 

Arsenic 

Chemical Tota! 

Exposure Point Total 

Exposure Medium Total 

Ingestion 

7,7E-07 

7,lE-06 

5.6E-05 

6,4E-05 

Inhalation 

-

-

Carcinogenic Risk 

Dermal 

8.5E.08 

1.3E-07 

2 IE-07 

External 

(Radiation) 

-
-

-
7.7E-07 

7.7E-07 

-
-
-

-
~ 
-
-

Receptor Risk Total 

Exposure 

Routes Total 

8.5E-07 

7.1E-06 

5.6E-05 

6.4E-05 

6.4E-06 

6.4E-06 

7.7E-07 

7.7E-07 

7.7E-07 

7.7E-07 

6.5E-05 

6.5E-05 

Primary 

Target Organ(s) 

NA 

NA 

Skin, CVS 

Non-Carcinogenlc Hazard Quotient 

Ingestion 

0.3 

0.3 

Inhalation Dermal 

-

0.0007 

0.0007 

NA 

NA 

tvIA 

-

-
. 

Receptor HI Total 

Exposure 

Routes Total 

0.3 

0.3 

0.3 

0.3 

-
-

1 -
-

0.3 

0.3 

Inhalation exposures are assumed to be equal to the exposures from ingestion ot groundwater. 

Skin HI 

CVS HI 

0.3 

0.3 



TABLE 9.1.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURE 

SITES 3, 7, 14, 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Receptor Population: Construction Worker 

Receptor Age: Adult I 
1 

Medium 

Groundwaier 

Medium Total 

Receptor Total 

Exposure 

Medium • 

Groundwater 

Exposure W 

Exposure 

Poinl 

Sile 3 

Chemical 

of Potential 

Concern 

1,1,2-Ttichioroetnane 

Trichloroethene 

Vinyl Chloride 

8enzo(a)pyrene 

Dibenzo(a,h)anthracene 

lndeno(1.2,3-cd)pyrene 

Alpha-BHC 

Arsenic 

Chemical Total 

Exposure Point Total 

edium Total 

Carcinogenic Risk 

Ingestion Innalation Dermal 

4.9E-11 

1.7E-11 

4.2E-10 

9.1E-08 

3.2E-07 

2.6E-08 

6.2E-10 

1.6E-09 

4.4E-07 

External 

(Radiation) 

1 
Receptor Risk Total 

Exposure 

Routes Total 

4.9E-11 

1.7E-11 

4.2E-10 

9.1E-08 

3.2E-07 

2.6E-08 

6.2E-10 

1.6E-09 

4.4E-07 

4.4E-07 

4.4E-07 

4.4E-07 

4.4E-07 

Primary 

Target Organ(s) 

Blood 

Liver 

Liver 

NA 

NA 

NA 

NA 

Skin. CVS 

Non-Carcinogenic Hazard Quofient 

Ingestion 

-

Inhalation Dermal 

0.00002 

0.00002 

0.00001 

-

0.00001 

0.0003 

0.0003 

Receptor HI Total 

Exposure 

Routes Total 

0.00002 

0.00002 

0.00001 

0.00001 

0.0003 

00003 

0.0003 

0.0003 

0.0003 

00003 

From Basewide Groundwater Operable Unit Remedial Investigation Update/Feasibility Study (TtNUS. 2004). 

( i ( 
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TABLE 9.2.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURE 

SITES 3, 7. 14. 15. 18. AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: 

Receptor Population: 

IjReceplor Age: Adul\ 

Future 

Resident 

1 

Medium 

Groundwater 

Medium Total 

Recepior Total 

Exposure 

Medium 

Groundwater 

.Exposure 

Point 

Site 3 

Chemical 

of Potential 

Concern 

1,1,2-Trichloroethane 

Tnchloroethene 

Vinyl Chloride 

Benzo(a)pyrene 

Dibehzo(a,h)anthracene 

lndeno(1.2,3-cd)pyrene 

Alpha-BHC 

Arsenic 

Chemical Toial 

Exposure Point Total 

Exposure Medium Total 

Groundwater Site 3 1,1,2-Trichloroethane 

Trchloroethene 

Vinyl Chlonde 

Benzo(a)pyrene 

Dibenzo(a.n)anthracene 

lndeno(1.2,3-cd)pyrene 

Alpha-BHC 

Arsenic 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Ingestion 

1.9E-07 

3.6E08 

2.4E-06 

1.6E-06 

3.6E-06 

4.2E-07 

2.9E-07 

6.3E-05 

7. IE-05 

Inhalation 

Carcinogenic Risk 

Dermal 

1.5E-08 

5.2E-09 

1.OE-07 

2.9E-06 

1.OE-04 

8.3E-06 

2.0E-07 

1.5E-07 

1.4E-04 

External 

(Radiation) 

-

-
-

1.9E-07 

3.6E-08 

2.4E-06 

2.6E-06 -

Receptor Risk Total 

Exposure 

Routes Total 

2.0E-07 

4.1E-08 

2.5E-06 

3. IE-05 

1. IE-04 

e.7E-06 

4.9E07 

6.3E05 

21E-04 

2. IE-04 

2.1E-04 

1.9E-07 

3.6E-08 

2.4E-06 

2.6E-06 

2.6E-06 

2.2E-04 

2.2E-04 

2.2E-04 

Primary 

Target Organ(s) 

Blood 

Liver 

Liver 

NA 

NA 

NA 

NA 

Skin, CVS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.006 

0.004 

0.009 

0.0007 

1.1 

1.1 

Inhalation Dermal 

0.0005 

0.0006 

0.0004 

0.0005 

0.003 

0.00 

1 
1 

Blood 

Liver 

Liver 

NA 

NA 

NA 

NA 

Skin, CVS 

0.006 

0.009 

0.02 --

Receptor HI Total 

Exposure 

Routes Total 

0.007 

0.005 

0.009 

-

0.001 

1.1 

1.1 

, 1 

1.1 

0.006 

0.009 

0.C2 

0.02 

1.1 

1.1 

1.1 

Inhalation exposures are assumed to be equal to the exposures from ingestion ot groundwater. 

From Basewide Groundwater Operable Unit Remedial Investigation Update/Feasibility Study (TtNUS, 2004). 

Total Blood HI 

Total CVS HI 

Toial Liver HI 

Total Skin HI 

0.01 

1.1 

0.02 

1.1 



TABLE 9.3.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURE 

SITES 3. 7. 14, 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Torpedo Shops (Site 7) 

Exposure Point Total 

Chemical 

of Potential 

Concern 

1,3-Dichlorobenzene 

1.4-DKrn)orobenzene 

Ctilorot>enzene 

Benzene 

Trichloroethene 

Bis(2-ethylhexy1)phthalate 

Hexachlorobenzene 

Arsenic 

Banum 

Chromium 

Lead 

Vanadium 

Chemical Total 

Exposure Medium Total 

[Medium Total 

|Receptor Total 

Carclnogenk: Risk 

Ingestion Innalation Dermal 

3.2E-10 

2.5E-11 

i . 7E -n 

2 1 E-09 

9.8E-08 

1.OE-07 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Total 

3.2E-10 

2,5E-11 

1.7E-11 

2.1 E-09 

9,eE-08 

1,OE-07 

1.OE-07 

1.OE-07 

I.OE-07 

1,OE-07 

Primary 

Target Organ(s) 

None Specified 

None Specified 

Liver 

None Specified 

Liver 

Liver 

Liver 

Skin 

CVS. Fetus 

None Specified 

NA 

None Specified 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.0009 

0.0010 

O.0O2 

0.00007 

0.0003 

0.009 

0.009 

0.02 

0 005 

0.05 

Receptor HI Total 

Exposure 

Routes Total 

0.0009 

0.0010 

0.002 

0.00007 

0.0003 

0.009 

0 009 

0.02 

0.005 

0.05 

0.05 

0.05 

0.05 

0.05 

From Basewide Groundwater Operable Unit Remedial Investigation Report, TtNUS (2002a). 
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TABLE 9.4.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURE 

SITES 3, 7, 14, 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: 

Receptor Population: 

Receptor Age: Adult 

Future 

Resident 

1 
Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Torpedo Shops (Site 7) 

Chemical 

ol Potential 

Concern 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

Chlorobenzene 

Benzene 

Tnchloroethene 

Bis(2-ethylhexyl)phthalate 

Hexachlorobenzene 

Arsenic 

Barium 

Chromium 

Lead 

vanadium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Groundwater Torpedo Shops (Site 7) 

Exposure Point Total 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Chlorobenzene 

Benzene 

Trichloroethene 

Bis(2-ethylhexyl)phthalate 

Hexachlorobenzene 

Arsenic 

Barium 

Chromium 

Lead 

Vanadium 

Chemical Total 

Exposure Medium Total 

IJMedium Total 

j Receptor Total 

Ingestion 

1.7E-07 

5.0E-08 

3.5E-08 

3.8E-07 

7.3E-06 

4.3E-06 

--

1.2E-05 

Inhalation 

-
-
-

Carcinogenic Risk 

Dermal 

1.OE-07 

6.7E-09 

5.1E-09 

6.7E-07 

3. IE-05 

3.2E-05 

External 

(Radiation) 

-
-

-
-
-
~ 
-
-
-
-
-

1.7E-07 

--
5.0E-08 

3.5E-08 

--
--

2.5E-07 

-
-
-
-
~ 
~ 
-

Receptor Risk Total 

Exposure 

Routes Total 

2.7E-07 

5.7E-08 

4.0E-08 

1.1E-06 

3.9E-05 

4.3E-06 

4.4E-05 

4.4E-05 

4.4E-05 

1.7E-07 

5.0E-08 

3.5E-08 

--
--
--

2.5E-07 

2.5E-07 

2.5E-07 

4.5E-05 

4.5E-05 

Primary 

Target Organ(s) 

None Specified 

None Specified 

Liver 

None Specified 

Liver 

Liver 

Liver 

Skin 

CVS. Fetus 

None Specified 

NA 

None Specified 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.008 

0.002 

0.004 

0.002 

0.004 

0.01 

0.04 

0.07 

0.008 

0.05 

0.02 

0.2 

Inhalation Dermal 

0.03 

0.03 

0.04 

0.001 

0.009 

0.3 

0.3 

0.2 

0.04 

0.8 

None Specified 

None Specified 

Liver 

None Specified 

Liver 

Liver 

Liver 

Skin 

CVS, Fetus 

None Specified 

NA 

None Specified 

--

1 
0.008 

0.002 

0.004 

0.002 

0.004 

• « -

0.02 

Recepior HI Total 

Exposure 

Routes Total 

0.03 

0.03 

0.05 

0.004 

0.01 

0.3 

0.3 

0.07 

0.008 

0.2 

0.06 

1.1 

1.1 

1.1 

0.008 

0.002 

0.004 

0.002 

0.004 

0.02 

0.02 

0.02 

1.1 

'•' 1 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 

From Basewide Groundwater Operable Unit Remedial Investigaiton Report. TINUS (2002a). 

Total Skin HI 

Total Liver Hi 

Total CVS HI 

Total Fetus Hi 

Total None Specified HI 

0.07 

0.7 

0.008 

0.008 

0.3 



Scenano Timeframe: Future 

Receptor Population: Construction Worker 

Receptor Age: Adult n 
TABLE 9.5.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURE 

SITES 3. 7. 14, 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON. CONNECTICUT 

Medium 

Groundwater 

Medium Total 

Recepior Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Site 15 

Chemical 

o( Potential 

Concern 

Cadmium 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Total 

Primary 

Target Organ(s) 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.0005 

0,0005 

Receptor Hi Total ' 

Exposure 

Routes Total 

0.0005 

0.0006 

0.0005 

0.0005 

0.0005 1 

0.0005 1 

( < ( 
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Scenario Timeframe; Future 

Receptor Population: Resident 

Receptor Age: Adult 

TABLE 9.6.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURE 

SITES 3. 7. 14. 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON, GROTON, CONNECTICUT 

Exposure 

Medium 

Exposure 

Point 

Chemical 

of Potential 

Concern 

Carcinogenic Risk 

ingestion External 

(Radiation) 

Exposure 

Routes Total 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ(s) 

Ingestion Exposure 

Ftoutes Total 

Chemical Total 

Exposure Point Totaf 

Exposure Medium Total 

Groundwater 
^ 

Chemical Total 

Exposure Point Total 

From Basewide Groundwater Opei Exposure Medium Total 

IReceptor Total Receptor Risk Total 

Kidney 

Kidney 

Receptor Hi Total 

8/29/2008 



TABLE 9.7.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURE 

SITES 3. 7. 14, 15. 18. AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON. GROTON. CONNECTICUT 

Scenano Timeframe: Future 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure 

Medium 

Groundwaier 

Exposure 

Point 

Area A Weapons Center (Site 20) 

Exposure Point Total 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)pyrene 

Arsenic 

Chemical Total 

Exposure Medium Total 

Groundwater Area A Weapons Center (Site 20) Trichloroethene 

Benzo(a)pyr6ne 

Arsenic 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Carcinogenic Risk 

Ingestion inhalation Dermal 

7E-11 

3E-10 

3E-10 

Exiemal 

(Radiation) 

-

-
3E-09 

3E-09 -

-

Recepior Risk Total 

Exposure 

Routes Total 

7E-11 

3E-10 

3E-10 

3E-10 

3E-10 

3E-09 

3E-09 

3E-09 

3E-09 

3E-09 

3E-09 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ(s) 

NA 

NA 

Skin. CVS 

Ingestion inhalation Dermal 

0.00004 

0.00004 

NA 

NA 

NA 

Recepior HI Total 

Exposure 1 

Routes Total | 

0.00004 

0.00004 

0.00004 

0.00004 

0.00004 

0.00004 

Toial CVS HI 

Total Skin HI 

0.00004 

0.00004 

{ ( 
o I'^n I'-mndi 



( ( 

TABLE g.e.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURE 

SITES 3. 7. 14. 15, 18, AND 20 GROUNDWATER RECORD OF DECISION 

NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult ZI 
Medium 

Groundwater 

Medium Total 

Receptor Total 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

Area A Weapons Center (Site 20) 

Exposure Point Total 

Exposure Medium Total 

Groundwater 

Exposure Medium 

Area A Weapons Center (Site 20) 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)pyrene 

Arsenic 

Chemical Total 

Tnchloroethene 

Benzo (a)pyrene 

Arsenic 

Chemical Total 

Exposure Point Total 

Total 

Carcinogenic Risk 

Ingestion 

1.IE-07 

6.0E-07 

7.9E-06 

8,6E-06 

Inhalation Dermal 

1.4E-08 

1.7E-08 

3.1E-08 

External 

(Radiation) 

-

Exposure 

Routes Total 

1.2E-07 

6.0E-07 

7.9E-06 

8.7E-06 

1.IE-07 

1.1E-07 - -

Receptor Risk Total 

8.7E-06 

8.7E-06 

l. lE-07 

1 1E-07 

1.IE-07 

1.IE-07 

8.8E-06 

8.eE-06 

Non-Carcinogenic Hazard Quotient 

Pnmary 

Targel Organ(s) 

NA 

NA 

Skin, CVS 

Ingestion 

0,1 

0 1 

Inhalation Dennal 

0,0003 

0 0003 

NA 

NA 

NA 

Receptor HI Total 

Exposure 

Routes Total 

0,1 

0,1 

01 1 

01 1 

-

-
0,1 

0,1 

Note: 

Inhalation exposures are assumed to be equal to the exposures from ingestion of groundwater. 

Total Skin HI 

Total Liver HI 

01 

0,1 

8/29/2008 
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APPENDIX G 

SELECTED REMEDY COST ESTIMATE 



( ( ( 

NSB-NLON 
GROTON, CONNECTICUT 
SITES 3 AND 7 GROUNDWATER (Alternatives GW 1 
NATURAL ATTENUATION WITH MONITORING AND 
Preser^t Worth Analysis for Record of Decision 

-2 and GW 2-2) 
INSTITUTIONAL CONTROLS 

Sites 3/7 - Alt, GW 1-2 
Capital Cost 

Sites 3/7 - Alt. GW 
Annual Cost 

Site 7 - Alt, GW2-2 
Annual Cost 

Total Year 
Cost Year 

1-2 Site 7 - Alt. GW2-2 
Capital Cost 

Annual 
Rate 

Discount 
at 3.2% 

Present 
Worth 

$59,189 $59,713 $118,901 
$100,476 
$30,819 
$30,819 
$30,819 
$80,819 
$2,000 
$2,000 
$2,000 
$2,000 

$80,819 
$2,000 
$2,000 
$2,000 
$2,000 
$80,819 
$2,000 
$2,000 
$2,000 
$2,000 

$80,819 
$2,000 
$2,000 
$2,000 
$2,000 
$80,819 
$2,000 
$2,000 
$2,000 
$2,000 

$105,475 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

$51,212 
$16,378 
$16,378 
$16,378 
$41,378 
$1,000 
$1,000 
$1,000 
$1,000 
$41,378 
$1,000 
$1,000 
$1,000 
$1,000 
$41,378 
$1,000 
$1,000 
$1,000 
$1,000 
$41,378 
$1,000 
$1,000 
$1,000 
$1,000 
$41,378 
$1,000 
$1,000 
$1,000 
$1,000 
$56,340 

$49,264 
$14,441 
$14,441 
$14,441 
$39,441 
$1,000 
$1,000 
$1,000 
$1,000 
$39,441 
$1,000 
$1,000 
$1,000 
$1.000 
$39,441 
$1.000 
$1,000 
$1,000 
$1,000 
$39,441 
$1,000 
$1,000 
$1,000 
$1,000 
$39,441 
$1,000 
$1,000 
$1,000 
$1,000 
$49,135 

1.000 
0,969 
0.939 
0.910 
0.882 
0.854 

0.828 
0.802 
0.777 
0,753 
0.730 
0,707 
0,685 
0,664 
0.643 
0.623 
0.604 
0,585 
0.567 
0,550 
0.533 
0.516 
0,500 
0.485 
0.470 
0.455 
0.441 
0.427 
0.414 
0.401 
0.389 

$118,901 
$97,360 
$28,937 
$28,040 
$27,171 

$69,042 
$1,656 
$1,604 
$1,555 
$1,506 
$58,982 
$1,414 
$1,370 
$1,328 
$1,287 
$50,387 
$1,208 
$1,171 
$1,134 
$1,099 
$43,045 
$1,032 
$1,000 
$969 
$939 

$36,772 
$882 
$854 

$828 
$802 

$40,997 

TOTAL PRESENT WORTH $623,275 



SITE 23 
NAVAL SUBMARINE BASE NEW LONDON 
GROTON, CONNECTICUT 
ALTERNATIVE 3-2: INSTITUTIONAL CONTROLS 
CAPITAL COST 

Unit Cost Extended Cost 
Item 

1 PROJECT PLANNING 

1.2 Prepare LUC RD Documents 

Subtotal 

Local Area Adjustments 

Quantity Unit Subcontract | Material | Labor | EquipmefT Subcontract | Material j Labor | Equipment Subtotal 

150 

Total Direct Cost 

Subtotal 

Total Field Cost 

TOTAL COST 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Subcontract Cost @ 10% 

G & A on Equipment Cost @ 10% 

Indirects on Total Direct Cost @ 35% 
Profit on Total Direct Cost @ 10% 

Health & Safety Monitoring @ 0% 

Contingency on Total Field Costs @ 0% 
Engineering on Total Field Cost @ 0% 

hr $35.00 $0 $0 $5,250 

$0 

100.0% 

$0 

96.6% 

$5,250 

105.0% 

$0 

$0 

$0 

$0 

$5,072 

$1,521 
$507 

$0 $0 $7,100 

$0 

$0 

105.0% 

$0 

$0 

$0 

$5,250 

$5,250 

$5,072 

$1,521 
$507 

$0 
$0 
$0 

$7,100 

$2,485 
$710 

$10,295 

$0 

$10,295 

$0 
$0 

$10,295 

balsaiy -w London/Lower Subase FS/Gost Estimates/Site 23 Alt 3-2/capcost an? 

( 1 •^ 2:34 PM 
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SITE 23 
NAVAL SUBMARINE BASE NEW LONDON 
GROTON, CONNECTICUT 
ALTERNATIVE 3-2: INSTITUTIONAL CONTROLS 
ANNUAL COST 

Item Item Cost 
Year 1 

Item Cost 
Years 2 and 3 

Item Cost 
Years 4 and 5 

Item Cost 
Years 6 through 30 

Item Cost 
Every 5 Years 

Notes 

Inspection $1,000 

Site Review 

TOTALS $1,000 

$1,000 $1,000 $1,000 

$25,000 

Annual LUC inspection (assume 8 hours at $50/hr plus expenses) 

5-year review 

$1,000 $1,000 $1,000 $25,000 

balsamo/New London/Lower Subase FS/Cost Estmiates/Site 23 Alt 3-2anulcost 7/2/2008; 2:34 PM 



SITE 23 
NAVAL SUBMARINE BASE NEW LONDON 
GROTON, CONNECTICUT 
ALTERNATIVE 3-2: INSTITUTIONAL CONTROLS 
PRESENT WORTH ANALYSIS 

Year 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Capital 
Cost 

$10,295 

Annual 
Cost 

$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 

Total Year 
Cost 

$10,295 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1,000 
$1,000 
$1,000 
$26,000 
$1,000 
$1.000 
$1,000 
$1,000 
$26,000 

Annual Discount 
Rate at 3.2% 

1.000 
0.969 
0.939 
0.910 
0.882 
0.854 
0.828 
0.802 
0.777 
0.753 
0.730 
0.707 
0.685 
0.664 
0.643 
0.623 
0.604 
0.585 
0.567 
0.550 
0.533 
0.516 
0.500 
0.485 
0.470 
0.455 
0.441 
0.427 
0.414 
0.401 
0.389 

Present 
Worth 

$10,295 
$969 
$939 
$910 
$882 

$22,204 
$828 
$802 
$777 
$753 

$18,980 
$707 
$685 
$664 
$643 

$16,198 
$604 
$585 
$567 
$550 

$13,858 
$516 
$500 
$485 
$470 

$11,830 
$441 
$427 
$414 
$401 

$10,114 

TOTAL PRESENT WORTH $118,998 
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