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EXECUTIVE SUMMARY

PURPOSE AND OBJECTIVE OF REPORT

This Feasibility Study (FS) has been prepared for the Site 6 - Defense Reutilization and Marketing Office
(DRMO) located at the Navy Submarine Base - New London (NSB-NLON), Connecticut. This report has
been prepared by Brown & Root Environmental (B&R Environmental) under the Comprehensive Long-
Term Environmental Action Navy (CLEAN) Contract Number N62472-90-D-1298, Contract Task Order
(CTO) 267 for the U.S. Navy’s installation Restoration (IR) Program. This FS evaluates remedial

alternatives for contaminated soil and groundwater at the DRMO.

SITE DESCRIPTION AND HISTORY

The DRMO is located adjacent to the Thames River in the northwestern section of NSB-NLON. From
1950 to 1969 the DRMO was used as a landfill and waste burning area. In 1995, as part of a Time Critical
Removal Action, approximately 4,700 tons of contaminated soil were removed from the DRMO to be
disposed of off site and an asphalt and geosynthetic clay (GCL) liner was placed over most of the site.
Currently, the DRMO is used as a storaée and collection facility for items to be sold during auctions and

sales held periodically during the year.

SITE INVESTIGATIONS

Several investigations have been conducted at NSB-NLON to date. The relevant investigations at the
DRMO include the Remedial Investigations (Phase | and Il), the sampling conducted in 1993 as part of a
Draft Focused Feasibility Study, and confirmation sampling conducted in 1995 as part of Time-Critical

Removal Action.

NATURE AND EXTENT OF CONTAMINATION

Surface and subsurface soil, groundwater, and surface water were the most widely sampled media. Only
one surface water sample was collected in the area of the DRMO. In addition, two pavement samples
were collected from the scrap yard. Relatively high concentrations of multiple organic énd inorganic
chemicals were detected in the soil matrix at the DRMO. In spite 6f this fact, it does not appear that
substantial impact on the groundwater has occurred to date and no COCs were retained for groundwater.
In addition to the various organic chemicals detected in the soil, relatively high concentrations of lead still

remain in the soil after the Time-Critical Removal Action was conducted.

019715/P ES-1 CTO 0267




RISK ASSESSMENT

A baseline human health risk assessment was conducted in the Phase |l Rl (B&R Environmental,
March 1997) assuming that potential receptors (i.e., older child trespasser, construction worker, potential

future residents, and full-time employees) might be exposed to the contaminated media at the site.

Although such a future land use scenario is extremely unlikely, the possibility of the DRMO site being used
for residential purposes was considered for the determination of human health risks. This was done
because the DRMO site constitutes riverfront real estate and that, since traditionally this kind of property
has been highly desirable for residential development, such a future land use scenario cannot be

completely ruled out.

Only under a reasonable maximum exposure scenario, wherein the receptors are assumed to be exposed
to the maximum concentrations of contaminants, did the estimated cumulative incremental cancer risk for
the future resident exceed the U.S. EPA’s target risk range of 1E-6 to 1E-4. Most of the risk is attributable
to ingestion of soil containing PAHs, PCBs, dioxins, arsenic, and beryllium, as well as dermal contact with
PCBs and the inhalation of fugitive dust containing chromium. For all receptors considered, the
cumulative non-carcinogenic risks (hazard indices) under a reasonable maximum exposure scenario
exceeded the acceptable upper limit of 1.0. Under the central tendency exposure scenario wherein the
receptors are assumed to be exposed to average concentrations of contaminants, non-carcinogenic
hazard indices did not exceed the acceptable upper limit of 1.0 for any receptor. Most human health risk
stems from potential ingestion of and derma!l contact with soils contaminated with PCBs. Most other
human health risk is attributable to exposure to antimony, cadmium, and to a lesser extent chromium,

present in the DRMO soil. No significant human health risk was associated with exposure to groundwater.

Assessment of risk for potential ecological receptors (i.e., terrestrial vegetation, soil invertebrates, short-
tailed shrew, and red-tailed hawk) that could potentially be exposed to the contaminated surface soil at the
DRMO site indicated an unacceptable risk. The summation of the chemical specific hazard quotients for
several inorganic compounds, 4,4-DDT and 4,4-DDD exceeded the acceptable Hazard Indices.
However, the DRMO does not provide a suitable ecological habitat (paving, buildings, cap, etc.) and

actual risks to ecological receptors are likely to be much less than those calculated for the area.

REMEDIAL ACTION OBJECTIVES AND ESTIMATED VOLUMES OF CONTAMINATED MEDIA

Based on the result of the risk assessment, the remedial action objectives for the site were derived for the

protection of potential human and ecological receptors to soil contamination. Based on the risk
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assessment and surface water protection, groundwater has not been impacted at unacceptable levels by

site contaminants. The following were identified as remedial action objectives:

¢ Prevent exposure (unacceptable risk) to receptors under either a current industrial or future, possible
although unlikely, residential land use scenario either through institutional controls and/or

removal/treatment/disposal.

e Prevent unacceptable risk to ecological receptors in the Thames River from potential migration of

DRMO contaminants.
Soil prelirhinary remedial goals (PRGs) were determined for the DRMO based on the following criteria:

¢ Protection of human health
+ Protection of ecological receptors

» Protection of surface water
Table ES-1 summarizes the preliminary remediation goals {(PRGs) calculated for each of these criteria.

The estimated areas of soils containing contaminants exceeding the preliminary remediation goals listed in
Table ES-1 are 11,230 square feet under the current industrial land use scenario and 107,780 square feet
under the future residential land use scenario. The depth of detected soil contamination exceeding these
goals is estimated to be within 6 to 8 feet from the surface under the current industrial land use scenario
‘and between 3 and 10 feet from the surface under the future residential land use scenario. Total volumes
of soil exceeding PRGs are estimated at approximately 3,150 cubic yards for the industrial iand use

scenario and 13,600 cubic yards for the residential land use scenario.

GENERAL RESPONSE ACTIONS

General response actions, or those generic remedial approaches that would be used alone or in

combination with others as a response to the contamination at the site are as follows:

» No Action: This is a baseline approach that is used for comparing other approaches.

019715/P ES-3 CTO 0267
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TABLE ES-1

NDREN CO
UiV i v

SUMMARY OF SOIL PRGs
NSB-NLON, GROTON, CONNECTICUT
LAND USE (1) ARAR (2)
Current Industrial Future Residential
MEDIA: SOIL Scenario Scenario Ecological Aiternate Poliutant Mobility
COCs Human Health Human Health Risk PRG (mgl/kg) | to be Protective of the Surface
Risk PRG (mg/kg) Risk PRG (mg/kg) Water (mg/kg)
Benzoic acid o - 8.4*
Benzo(a)anthracene 2* 27
Benzo(a)pyrene 0.2* 28
Benzo(b)fluoranthene 2* 75
Dibenzo(a,h)anthracene 0.2*
indeno(1,2 3-cd)pyrene 2
Hexachiorobiphenyl 0.35* 0.38
Aroclors (1254+1260) 6* 0.35* 0.38
Dioxins 0.00059*
4,4'-DDT 5*
4,4'-DDD 5 0.08*
Arsenic 0.96*
Aluminum 50*
Antimony 5*
Beryllium 0.35
Barium 160"
Boron 0.5*
Cadmium 84* 67 3* 88
Chromium it 0.4 209
Cobalt 20*
Copper 50*
Lead 50*
Mercury 0.128*
Silver 2* 6.12
Thallium o - j 1* - o
Vanadium 2*
Zinc 50* 13200
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TABLE ES-1

DRMO FS
SUMMARY OF SOIL PRGs
NSB-NLON, GROTON, CONNECTICUT

NOTES:

1 Risk-based PRGs for chemicals contributing at least 1E-06 to a cumulative cancer risk of greater than 1E-04 or
a major portion of a noncancer hazard index of greater than 1.0.

2 Calculated value using Federal or State water quality standards (see Table 2-5).

* Lowest value selected as appropriate PRG for the iand use.
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e Institutional Controls: These are administrative actions that would control the future use of the site

and monitor future effects.

o Containment: These are technologies to minimize access to contaminated media by providing

physical barriers to potential receptors or ways to reduce contaminant migration in the environment.

e« Removal: These are technologies to remove (i.e., excavate or dredge) the contaminated media from

the site, followed by treatment or disposal.

e Treatment: These are in-situ or ex-situ technologies to remove the contaminants or render them

harmless by physical, chemical, biological or thermal treatment of the contaminated media.

o Disposal: These are methods to dispose of the contaminated media after excavation or treatment

residues (contaminated byproducts) in an environmentally safe manner.

SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS

All possible technologies and process options that are relevant to the above listed general response
actions were screened for effectiveness, implementability, and cost. Those technologies that were

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

All of the technologies and process options that were retained for soil are summarized below:

General Response Action Remedial Technology Process Options
No Action None None
Institutional Controls Access/Use Restrictions Active: Physical Barriers

Passive: Land Use Restrictions

Monitoring Groundwater/Surface Water Monitoring

Containment Surface Water Controls Revegetation/Diversion/Collection

| Capping Repair/Restoration of Existing Cap
Removal Excavation Excavation/Dredging
Ex-Situ Treatment Physical/Chemical Chemical Fixation-Solidification

| Thermal Thermal Desorption
Incineration

Disposal Offsite Disposal RCRA Hazardous Waste TSD Facility

Solid Waste Disposal Facility
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With regard to treatment of soil, the specific process option selected is based on the type of contamination
present. It is anticipated that separate process options would be required for the treatment of inorganic
and organic contaminants. Although thermal desorption and incineration would both be effective for the
removal of the organic contaminants present in the DRMO soil, thermal desorption could achieve this at a
significantly lower cost than incineration. Therefore, thermal desorption was selected as the
representative process for thermal treatment in lieu of incineration. Chemical fixation-solidification was

selected to remediate inorganic contaminant through immobilization.

DEVELOPMENT OF REMEDIAL ALTERNATIVES

Remedial alternatives were assembled using technologies and process option that were selected to meet

the remedial action objectives. The following remedial alternatives were assembled:

» Alternative 1: No Action. The existing cap would stay in place but would no longer be maintained.

Retained as a baseline for comparison with other alternatives.

o Alternative 2: Institutional Controls and Monitoring. Institutional controls would include
maintenance of the existing cap and implementation of site access limitations and land use restrictions
to eliminate or reduce pathways of exposure to contaminants. Monitoring would include long-term
sampling and analysis of groundwater and, if necessary, of surface water and river sediment to
determine if contaminants are migrating from the soil. Monitoring would also include the performance

of 5-year site reviews for a period of 30 years.

s Alternative 3: “Hot Spots” Excavation, Offsite Disposal, Institutional Controls, and Monitoring.
This alternative would involve excavating soil contaminated above industrial fand use preliminary
remediation goals, repair and restoration of the existing cap, and offsite disposal of the excavated soil
at a RCRA hazardous waste TSD facility. Prior to offsite disposal, free water would be removed from
wet excavated soil by onsite dewatering and the drainage water would be treated prior to discharge to
the Thames River. Institutional controls Prior to and monitoring would be identical to those for

Alternative 2.

+ Alternative 4: Excavation, Onsite Treatment (thermal desorption & fixation-solidification), and
Offsite Disposal. This alternative would consist of excavating all soil contaminated above residential
land use, ecological, and surface water protection preliminary remediation goals. - The excavated soil

would be treated on site using a combination of thermal desorption and chemical fixation-solidification.
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Thermal desorption would remove and destroy organic COCs from excavated soil and, as required,
chemical fixation-solidification would then immobilize inorganic COCs in the thermally treated soil.
Prior to thermal desorption, free water would be removed from wet excavated soil by onsite
dewatering and the drainage water would be treated prior to discharge to the Thames River. Following

treatment, the soil would be transported off site for disposal at a solid waste disposal facility.

DETAILED ANALYSIS OF ALTERNATIVES

The remedial alternatives were analyzed in detail using seven of the nine criteria provided in the National
Contingency Plan (finalized in Federal Register, Volume 55, Number 46, March 8, 1990) and the
Comprehensive Environmental Response, Compensation and Liability Act guidance from the Office of
Solid Waste and Emergency Response, Directive 9355.3-01, October 1988. The seven criteria are as

follows:

» Overall Protection of Human Health and the Environment

s Compliance with Applicable and Relevant and Appropriate Requirements and To Be Considered
guidance

* Long-term Effectiveness and Permanence

+ Reduction of Toxicity, Mobilify or Volume through Treatment

e Short-term Effectiveness

e Implementability

s Cost

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

evaluated after regufatory and public comments are available.

COMPARATIVE ANALYSIS OF ALTERNATIVES

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

analysis. The following is a summary of the comparison:

e Overall Protection of Human Health and Environment. Alternative 1 would provide very limited
protection of human health and the environment. Although the existing cap would continue to reduce
risk from direct exposure of human and ecological receptors to contaminated soil, this cap would not
be maintained and exposure could occur as it deteriorates. Also no monitoring would be performed to
detect potential migration of contaminants from soil which could impact ecological receptors in the

Thames River. Alternative 2 would be protective of human health and the environment through
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maintenance of the existing cap, limitation of site access, land use restrictions, and monitoring.
Maintenance of the existing cap and limitation of site access would prevent unacceptable human
health and ecological risk from exposure to contaminated soil under the current industrial land use
scenario. Land use restrictions would prevent residential development which could result in
unacceptable risk to human and ecological receptors from direct exposure to contaminated soil.
Monitoring would detect potential migration of contaminants from soil which could impact ecological
receptors in the Thames River. Alternative 3 would provide better protection of human health and the
environment as it would include the same protective components as Alternative 2 plus excavation and
offsite disposal of soil “hot spots” of contaminated soil which would eliminate the potential source of
unacceptable human health risk under the current industrial land use scenario and remove the worse
source(s) of potential migration of contaminants from soil which could impact ecological receptors in
the Thames River. Alternative 4 would provide the best protection of human health and the
environment. Excavation, onsite treatment, and offsite disposal of all soil contaminated above
residential land use, ecological, and surface water protection preliminary remediation goals would
eliminate unacceptable risk to human and ecological receptors from exposure to soil under all
scenarios and remove all sources of potential migration of contaminants from soil which could impact

ecological receptors in the Thames River

s Compliance with Applicable and Relevant and Appropriate Requirements and To Be
Considered guidance. Alternative 1 would not comply with chemical-specific and location-specific
ARARs and TBCs. There are no action-specific ARARs and TBCs for Alternative 1. Alternatives 2, 3,
and 4 would comply with alt chemical-specific, location-specific, and action-specific ARARs and TBCs

« Long-term Effectiveness and Permanence. Alternative 1 would have limited effectiveness because
the existing cap would minimize the risk from exposure to contaminated soil but no permanence
because that cap would not be maintained and no monitoring would be performed. Alternatives 2
would be long-term effective and permanent. Maintenvance of the existing cap would effectively
prevent unacceptable risk to workers and trespassers from direct exposure to soil, site access
limitation would effectively minimize the number of trespassers, land use restrictions would effectively
prevent residential development which could result in unacceptable human health and ecolbgical
risks, and monitoring would be effective to verify the continued absence of any contaminant migration
from the soil which could adversely impact ecological receptors in the Thames River. Alternative 3
would provide somewhat better long-term effectiveness and permanence since, in addition to the
same institutional controls and monitoring co}nponents as Alternative 2, the main source of potential
human health risk under the current industrial scenario would also be permanently eliminated with the

excavation and offsite disposal of soil “hot spots”. Such removal would also effectively lower the risk
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of contaminant migration from the soil which could adversely impact ecological receptors in the
Thames River. Alternative 4 would provide the best long-term effectiveness and permanence
because it would effectively prevent unacceptable human health and ecological risk under all
scenarios, including possible future residential land use, through excavation, onsite treatment, and
offsite disposal of all soil contaminated above residential land use, ecological, and surface water

protection preliminary remediation goals.

« Reduction of Toxicity, Mobility, or Volume through Treatment. Aiternatives 1 and 2 would not
offer any reduction of contaminant toxicity, mobility, or volume through treatment. Some reduction in
contaminant toxicity and volume might occur for both alternatives through natural attenuation
processes but the extent of this reduction would only be evaluated by the monitoring performed as
part of Alternative 2. ' Alternative 2 would also provide a slight reduction in contaminant mobility since
maintenance of the existing cap would minimize surface infiltration through contaminated soil in the
unsaturated zone. Alternative 3 would offer a minimal, but fully-irreversible, reduction in contaminant
toxicity, mobility, or volume through onsite treatment of the drainage water from wet soil dewatering
operations. However, Alternative 3 would also achieve considerable reduction i.n contaminant toxicity,
mobility, or volume by non-treatment means through excavation and offsite disposal of “hot spots” of
contaminated soil. Alternative 4 would achieve an essentially complete and fully-irreversible reduction
in the toxicity, mobility, and volume of organic contaminants through onsite thermal desorption.
Alternative 4 would also achieve an essentially complete and irreversible reduction in the mobility of
inorganic contaminants through onsite chemical fixation-solidification. However, this later treatment

process would likely result in a 10 to 15 percent increase in the volume of treated soil.

o Short-term Effectiveness. Alternative 1 would have no short-term effectiveness concerns since no
remedial action would take place. Alternative 1 would never achieve the remedial action objectives.
Alternative 2 would have minor short-term effectiveness concerns resulting from potential exposure of
site worker to contaminated soil during maintenance of the existing cap and fence and during the
installation of new monitoring wells and the maintenance and sampling of new and existing monitoring
wells. Alternative 2 would have no short-term effectiven'ess concerns resuilting from adverse impact to
fhe surrounding community and environment. Alternative 2 would immediately achieve the remedial
action objectives but continued achievement of the remedial action objective for protection of the
ecological receptors in the Thames River would have to be regularly verified through monitoring.
Alternatives 3 and 4 would have significant short-term effectiveness concerns resulting from potential
exposure of site \.Norker' to contaminated soil and groundwater and fugitive dust emissions during
onsite excavation and dewatering activities. Alternative 4 would have an added short-term

effectiveness concern because of the potential for exposure of site workers to contaminated soil and
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offgas emissions during onsite treatment activities. Alternatives 3 and 4 would also have some short-
term effectiveness concerns due to potential adverse impact to the surrounding community and the
environment resulting from fugitive dust and offgas emissions and spillage of contaminated material
during transportation. All of the above-mentioned potential for exposure to site workers would be
effectively minimized through wearing of appropriate personal protection equipment, implementation of
engineering controls (e.g., dust suppression, offgas treatment), and compliance with applicable OSHA
regulations and site-specific health and safety procedures. All of the above-mentioned potential
adverse impact to the surrounding community and environment would be adequately minimized
through the implementation of engineered controls (e.g., dust suppression, offgas treatment,
sedimentation and erosion controls, and spill prevention programs). Alternatives 3 and 4 would meet
the remedial action objectives within 5 and 7 months, respectively. For Alternative 3, continued
achievement of the remedial action objective for protection of the ecological receptors in the Thames

River would have to be regularly verified through monitoring.

 Implementability. Alternative 1 would be easiest to implement since there would not be anything to
implement. The institutional controls and monitoring components of Alternative 2 would be simple to
implement as long as the DRMO remains under the Navy’s control but would require incorporation of
special provisions in property transfer document if the site was ever to pass fo private ownership.
Alternative 3 would be harder to implement than Alternative 2 because, in addition to institutional
controls and monitoring, it would include excavation and offsite disposal of contaminated soil “hot
spots”. Excavation would be difficult to implement because extensive shoring would be required for
any excavation deeper than 3 feet bgs and accumulation of groundwater in these deeper excavated
could not be practically prevented because of the high permeability of the soil and the proximity of the
Thames River. However, excavation could still be performed with the use of readily available
construction equipment. Offsite disposal would be easily irﬁplementable since a number of RCRA
hazardous waste disposal facilities would be capable of receiving the excavated soil. Alternative 4
would be most difficult to implement because, although no institutional controls and monitoring would
be needed, it would be subject to the same difficulties regarding excavation as Alternative 3 and, in
addition, it would require onsite treatment of the excavated soil. While many qualified chemical
fixation-solidification contractors would be available, the number of thermal desorption contractors with
PCB removal experience would be limited. Administratively; Alternatives 2 and 3 would require the
implementation of deed restrictions; Alternatives 3 would have to comply with RCRA regulations for
the offsite disposal of excavated soil; the onsite operations of Alternatives 3 and 4 would need to mec—:jf
the substantive requirements of a RCRA hazardous waste treatment, storage, and disposal faéility;
Alternatives 3 and 4 would also require coordination with State agencies to determine acceptable

surface water discharge criteria for the treated drainage water; and Alternative 4 would require
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additional coordination with State agencies to determine acceptable treatment criteria for the thermal
desorption offgas.

e Cost. The capital, operation and maintenance, and net present worth of the alternatives were

estimated to be as follows:

Alternative Capital ($) Total O&M ($/30 years) = NPW ($/30 years)
1 0 0 0
2 90,814 617,580 708,394
3 4,363,156 617,580 4,980,736
4 16,128,927 0 16,128,927

The total operating and maintenance costs shown for Alternatives 2 and 3 are for groundwater monitoring
only and include a $20,000 lump sum amount at the end of the third year of monitoring for final site

reviews and report preparation. The 30-year net present worth costs for Alternatives 2 and 3 also include

the performance of 5-year reviews for 30 years.
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE OF REPORT

This Feasibility Study (FS) report has been prepared by Brown & Root Environmental (B&R Environmental),
under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62472-90-D-
1298, Contract Task Order (CTO) 267 for the U.S. Navy’s Installation Restoration (IR) Program. This FS has
been prepared to provide remedial action alternatives for the Defense Reutilization and Marketing Office
(DRMO) located at the Navy Submarine Base - New London (NSB-NLON), Connecticut. The scope of the
report is limited to the contaminated soil and groundwater and their effects on the Thames River adjacent to
the DRMO.

1.2 BASE BACKGROUND

This section presents general background information. This information consists of a summary of the facility

description, land uses, topography, climate, surface water hydrology, ecology and site investigations.

1.21 Base Description

NSB-NLON is located in southeastern Connecticut in the towns of Ledyard and Groton. Figure 1-1
depicts the vicinity of the facility. It encompasses approximately 576 acres on the east bank of the
Thames River, approximately 6 miles north of Long Island Sound. The site is bounded to the east by
Connecticut Route 12, to the south by Crystal Lake Road, and to the west by the Thames River. The
northern border is a low ridge that trends approximately east-southeast from the Thames River to Baldwin
Hill.

NSB-NLON currently provides base command for naval submarine activities in the Atlantic Ocean. It also
provides housing for Navy personnel and their families and supports submarine training facilities, military

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

Land use adjacent to the base is residential and commercial. Residential development along Military
Highway, Sleepy Hollow, Long Cove Road and Pinelock Drive borders the site to the north and extends
north into the Gales Ferry section of Ledyard. Property along Route 12 to the east of the base consists of
widely-spaced private homes and open, wooded land. Development is mixed commercial and residential
farther south on Route 12. it includes a church, automobile sales and repair facilities, convenience stores,

restaurants, and a gas station. Private residences, an automobile service station, and a dry cleaners are
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located along the south side of Crystal Lake Road. Housing for Navy personnel exists farther south of
Crystal Lake Road.

1.2.2 Base History

In 1867, the State of Connecticut donated a 112-acre parcel of land on the east bank of the Thames River
to the Navy. The Navy did not use the property until 1868 when it officially designated the property a Navy
Yard. The site was used to moor small craft and obsolete warships and served as a coaling station for the
Atlantic fleet. The Department of the Navy designated the site a Submarine Base in 1916. During World
War |, facilities at the base were extensively expanded; & piers and 81 buildings were added. In 1917, a
submarine school was established, and in 1918 the Submarine Medical Center was founded.

NSB-NLON underwent another period of growth during World War [l. Between 1935 and 1945 the Navy
built in excess of 180 buildings and acquired land adjacent to NSB-NLON. The base expanded from
112 acres to 497 acres. The growth of NSB-NLON continued after World War 1. In 1946 the Medical

Research Laboratory was established.

in 1968 the Submarine School was changed from the status of an activity to a command and became the
largest tenant on the base. The Naval Submarine Support Facility was established in 1974, and the Naval
Undersea Medical institute was established the following year. Presently, NSB-NLON consists of over
300 buildings on 576 acres of land. ‘

On August 30, 1990 NSB-NLON was placed on the National Priorities List (NPL) by the United States
Environmental Protection Agency (U"S. EPA) pursuant to CERCLA and the Superfund Amendments and
Reauthorization Act (SARA) of 1986. The NPL is a list of uncontrolled or abandoned hazardous waste
sites identified by U.S. EPA requiring priority remedial actions.

1.2.3 Base Topography and Surface Features

Four bedrock highs form the topographic upland areas at the NSB-NLON and in the surrounding area. To
the east of the faciiity, Baldwin Hill reaches an elevation of 245 feet above mean sea level (msl). In the
northern, central, and southern portions of the facility, the bedrock highs reach elevations thaf also exceed
200 feet above msl. These bedrock highs have a northwest-southeast trend, which is consistent with the
regional strike and other bedrock features in the region (USGS, 1967). The western edge of the facility
borders the Thames River.
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At NSB-NLON, the bedrock highs slope downward to two small, west-trending valleys. Bedrock outcrops

are prevalent along steep topographic slopes. In addition to the large bedrock highs there are several

small sub-ridges, which are visible as bedrock outcrops at the facility. Two primary sub-ridges include one

east of the Defense Reutilization and Marketing Office (DRMQ) and one northeast of the Goss Cove
Landfill.

The two valleys between the bedrock highs are characterized as wetlands and poorly-drained stream
valleys. The valleys slope gently to the Thames River. In the northern valley, the ground elevation ranges
from approximately 80 feet in the eastern portion to near sea-level along the Thames River. The eastern
(upper) portion of this valley contains the Area A Wetland, which drains through an earthen dike into the
Area A Downstream/OBDA. The ground surface drops steeply across the dike to thirty to forty feet below
the elevation of the wetland. Historically, the ground surface decreased more uniformly toward the
Thames River (USGS, 1960). The steep drop in the ground elevation was caused by construction of the

dike and subsequent filling of the valley with dredge spoils from the Thames River.

In the southern valley, the ground elevation siopes mildly from approximately 50 feet in the eastern portion
to near sea-level along the Thames River. Historically, there was a topographic depression at the former
Crystal Lake between Tang and Crystal Lake Road. The topographic depression has been filled. Filling

has also occurred along the Thames River, and the historical shoreline has been extended.

Currently NSB-NLON consists of over 300 buildings. The density of buildings is high along the central
bedrock high, in the southern valley, and along the Thames River. In the northern valley, there are
streams, a wetland, and a golf course. The northern bedrock high is not highly developed, except along
the southern face at the Area A Weapons Center and the Torpedo Shops. The top and northern faces of

the northern ridge are wooded, undeveloped areas.

1.2.4 Climate and Meteorology

Southeastern Connecticut is in the northern temperate zone. The climate is influenced by cold and dry
continental-polar air during the winter and warm, humid maritime air during the summer. During the
winter, this region is located near the Polar Front boundary, which separates regions of cold, dry
continental-polar air and warm, moist tropical air. The area experiences extensive winter storm activity
and variable daily temperatures. During the summer, the Polar Front boundary is located further north,

and the region experiences warm weather.
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The prevailing winds are southwesterly from the continent and bring most of the weather into the region.

Land-sea breezes are also present in the region. Occasional storms moving northward along the

mid-Atlantic coast provide strong northeasterly winds and storms, commonly known as "coastals" or

"northeasters." Storms are extensive with heavy rainfall and are occasionally of hurricane intensity.

Dense fog is frequently advected onshore from the Atlantic Ocean from the spring through the fall
(NOAA, March 1988).

The average annual temperature at New London, Connecticut, is approximately 50°F. Average monthly
temperatures vary from 58-72°F in July and August to 23-30°F in January and February. The average
wind speed is approximately 10 miles per hour. Precipitation ranges from 32 to 65 inches of water per
year and averages approximately 44 inches per year as measured at New London over an 81-year period.
The greatest amount of precipitation occurs in the months of March and August and the least in June and
September. Evaporation averages approximately 23 inches per year (Naval Facilities Engineering
Command, 1988). ‘

1.2.5 Base Surface Water Hydrology and Quality

This section summarizes available information regarding surface water hydrology and surface water
quality in the vicinity of NSB-NLON. The primary focus of this section is the Thames River, which is the

major receiving surface water body proximate to the facility.

1.2.51 Base Surface Water Hydrology

NSB-NLON is located on the east bank of the Thames River within the Thames River Watershed. The
Thames River and its tributaries drain approximately 1,500 square miles of eastern Connecticut, western
Rhode Isiand, and south central Massachusetts. The Thames River originates in the City of Norwich
Harbor, at the confluence of the Shetucket and Yantic Rivers, and discharges into Long Island Sound
approximately six miles south of NSB-NLON. The Thames River estuary extends north from Long Island
Sound to Norwich (16 miles). Widths of the river vary from 1.5 miles at New London Harbor to
approximately 500 feet at Norwich Harbor. A dredged channel runs north to south in the river. Depths in
the dredged channel are approximately 40 feet below mean sea level between Long island Sound and the
Subase and about 25 feet farther upstream. At NSB-NLON, the width of the channel is approximately
600 to 900 feet. Outside of the channel, depths are relatively shallow (2to 10 feet). Upstream of
NSB-NLON there are shaliow coves that empty into the river. Most of the coves are at least partially cut

off from the river by a rail bed. J
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The two rivers that join to form the Thames River are the Shetucket and Yantic Rivers. The Yantic River
has a drainage basin of 88 square miles. Average, minimum, and maximum flows in the Yantic have been
reported at 170, 3.5, and 13,400 cubic feet per second (ft3/s), respectively. The Shetucket, which has a
1,390-square-mile drainage basin, has reported average, minimum, and maximum flows of 2,000, 14, and
52,300 ft3/s, respectively. According to an engineering study (LMS Engineers, 1992), other sources of
inflow to the Thames River are minor in comparison to these flows and to the volume of tidal exchange.
Other sources of inflow include wastewater treatment facilities in Norwich, Montville, New London, the City
of Groton, and the Town of Groton, as well as combined sewer overflows in Norwich, industrial

discharges, and several small streams.

The Thames River is a salt wedge estuary that is highly stratified with fresher water on the surface and
denser saline water on the bottom. The river is tidally influenced with a mean tidal range at the New
London State Pier of 2.6 feet (LMS Engineers, 1992). A freshwater flushing time of 0.5 to 2 days from
Norwich to Long Isiand Sound has been estimated (Welsh and Stewart, 1984). In comparison, a bottom
water flushing time of greater than 19 days was estimated. The average freshwater fiow discharging to
Long lIsland Sound from the Thames River has been estimated as 222 million cubic feet per day
(Soderberg and Bruno, 1971). However, stream flow in the Thames River is small in comparison to
intertidal volume and exchange (Bohlen and Tramontano, 1977). Very little vertical mixing occurs in the
Thames River. The north-south alignment, steep banks, and narrow channel do not permit much wind
induced mixing. Therefore, the freshwater outflows reach Long Island Sound in a well defined surface

layer.

As previously discussed, the Thames River estuary is stratified with rélatively fresh water on the surface
and saline water on the bottom. Historical records show that the salinity in the water at the bottom of the
river is relatively constant at 30 parts per thousand. = Salinity measurements taken in the Thames River
adjacent to NSB-NLON in May of 1995 for the Supplemental Ecological Investigation confirmed the
constant 30 parts per thousand salinity level. The salinity of the water at the surface of the river is more
variable, with the salinity ranging from 28 parts per thousand at the mouth of the river to 2 parts per

thousand at the upstream end of the estuary at Norwich.

Surface water from NSB-NLON drains west toward the Thames River via streams and storm sewers. The
offsite portion of these watersheds includes a sparsely deve'loped residential area located to the east
along Route 12 and an area with limited commercial development located north of the intersection of
Crystal Lake Road and Route 12. \
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Significant onsite drainage features include several streams (perennial and intermittent), ponds, Rock

Lake, North Lake, and a large wetland (Area A Wetland). The majority of these surface water features are

located in the north central section of NSB-NLON. Six streams, three ponds, and North Lake are included

in the Area A Downstream/OBDA Site. These water courses drain to the Thames River through discharge

points located at the DRMO and the Lower Subase north of Pier 33. The water courses in the southern

portion of NSB-NLON drain to the Thames River through discharge points located at the Goss Cove
Landfill.

1.2.5.2 Surface Water Quality and Designation

The State of Connecticut Department of Environmental Protection (CTDEP) has classified the Thames
River quality as SC/SB. This classification designates the water for marine fish, shellfish, and wildlife
habitat, certain aquaculture operations, recreatipnal uses, industrial and other legitimate use, and
indicates that the waters presently are not meeting water quality criteria or not supporting one or more
designated uses as a resulf of poliution (CTDEP, 1992).

The quality of the surface water in the Thames River has been measured by the USGS upstream of NSB-
NLON at Mohegan, Connecticut (USGS, 1993). Many depth-specific water quality parameters have been
measured by the USGS including pH, dissolved oxygen, hardness as CaCO3y, and dissolved metals (e.g.,

iron, manganese, and lead).

Parameters such as pH, dissolved oxygen and total hardness varied depending on the time of year when
the sample was collected and the depth from which it was collected. The pH of shallow surface water
(1 foot) ranged from 6.3 (November 16, 1990) to 8.5 (July 9, 1991), while the pH of deep surface water
(20 feet) ranged from 6.5 (November 16, 1990) to 7.9 (May 8, 1991). Dissolved oxygen in shaliow surface
water of the Thames River ranged from 13.2 milligrams per liter (mg/L) (January 10, 1991) to 8.7 mg/L
(September 9, 1991) and for deep surface water, it ranged from 8.8 mg/L (January 10, 1991) to 1.7 mg/L
(July 9, 1991). The total hardness of shallow surface water ranged from 340 mg/L (May 8, 1991) fo
1,000 mg/l. (July 9, 1991), while the total hardness of deep surface water ranged from 5,000 mg/L
{(November 16, 1990) to 2,300 mg/L (January 10, 1991). .

Concentrations of dissolved metals in the surface water of the Thames River remained relatively constant
over the sampling period (i.e., November 16, 1990; January 10, 1991; May 8, 1991; and July 9, 1991), but
varied with depth. The average concentration of dissolved iron in shallow surface water was 84
micrograms per liter (ug/L) and in deep surface water was 25 ug/L. Average dissolved manganese

concentrations ranged from 28 ug/L (shallow surface water) to 61 pg/L (deep surface water). The
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average concentration of dissolved lead in shallow surface water was 7.1 yg/L. This average is skewed
due to a single high detection (27 ug/L) measured on July 9, 1991. In deep surface water, lead was not

detected above method detection limits; therefore, an average was not calculated.

1.2.6 General Soil Characteristics

The United States Department of Agriculture Soil Conservation Service (SCS) has mapped the soils of
NSB-NLON (SCS, 1983). According to the SCS report, soils at NSB-NLON have a moderate to
moderately high permeability. Available water capacity is moderate to low. The soils are well drained and
runoff is rapid. The pH of the soils indicate that they are strongly to moderately acidic, and the erosion

hazard is severe.

Native soils across the facility consist of a dark, fine, sandy loam (Hollis and Charlton soils). - Stones,
boulders, and bedrock outcrops are prevalent on hills and ridges (the Hollis-Charlton-Rock Complex). The
Hinkley Loam has been identified in the far northwestern portion of the facility. The soil is associated with
stream terraces and outwash plains and consists of a dark, gravely/sandy loam. Native materials along

the Thames River were most likely of this type.

Altered soils at NSB-NLON have been classified as either Urdothents-Urban land or Urban land. The
Urdothents-Urban land is defined as eXc"essively to moderately drained soils that have been disturbed by
cutting and filling. This soil type has been mapped in the northern portion of NSB-NLON in the Area A
Downstream/OBDA and along the Thames River. Urban land is defined as areas where more than 85
percent of the surface is covered by streets, parking lots, and buildings. Urban land has been mapped in
the southern portion of NSB-NLON and along the Thames River.

1.2.7 Base Geology

NSB-NLON is situated in the Eastefn Uplands region of Connecticut. The area has irregular hills of
exposed bedrock and poorly drained, uneven valleys. The bedrock consists of metamorphosed rocks of
sedimentary and igneous origin. The bedrock has been faulted and folded. A major east-west trending
fault (The Honey Hill Fault) is located approximately 6 miles north of NSB-NLON. The fault does nét

intersect the facility.

According to the bedrock map (USGS, 1967), the NSB-NLON facility is underlain by the bedrock of five
different formations: Alaskite Gneiss, Granitic Gneiss, Mamacoke Formation, Plainfield Formation, and
Westerly Granite. The Alaskite Gneiss and Granitic Gneiss are orange-pink to light gray, medium-grained

granitic gneisses. The Mamacoke Formation is a light to dark gray, medium-grained biotite-quartz-
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feldspar gneiss. The Plainfield Formation is a dark green hornblende-biotite-quartz-plagioclase gneiss.

The Westerly Granite consists of gray, fine- to medium-grained equigranular granite.

Most of the surficial deposits in the area are unconsolidated glacial materials that were deposited during
the Pleistocene Age. There are two types of glacial deposits at the facility, stratified drift and glacial till.
Stratified drift consists of sorted silt, sand, and gravel that were deposited by meltwater streams. Stratified
drift is located on terraces of the Thames River and is mapped along the western portion of the facility
(USGS, 1960). Glacial till consists of a dense, heterogeneous mixture of clay, silt, sand, and rock
fragments as large as boulders. Glacial till is exposed on most of the bedrock highs and most likely
underliés outwash materials in the valleys. The thickness varies considerably but averages less than
10 feet.

The remainder of the surficial deposits are the product of post-glacial river/floodplain processes and
manmade modifications. Quaternary alluvium that consists of sand, silt, and gravel has been mapped in
the area of the Area A Wetland (USGS, 1960). Artificial and natural fill are prevalent at the sites under

investigation.

1.2.71 Bedrock Surface and Structure

The eastern edge of the facility is bordered by a bedrock high known as Baldwin Hill. The bedrock along
this hill slopes toward the facility. There are three bedrock highs.along the northern, central, and southern
portions of the facility. At higher elevations (i.e., greater than 120 feet) these hilis mimic the topographic

surface.

In the two nearly east-west frending valleys between the bedrock highs, the bedrock surface continues to
decrease along slopes similar to the hills whereas the topographic surface flattens. In the northern valley,
the bedrock surface decreases to a general elevation of 30 feet below surface. The overburden thickness
is typically 20 to 30 feet; however, it is thicker in the eastern portion of the valley in the vicinity of the Area
A Wetland. There are three oblong-shaped bedrock highs that protrude within the valley. On these hills,
the depth to bedrock is less than 10 feet. The southern valley is broader, and the bedrock elevation

decreases to below mean sea level, and the overburden thickens to greater than 50 feet.

Along the Thames River, the bedrock surface decreases to elevations of 66 and 82 feet below msl. These

elevations are below the bottom of the Thames River, which has an approximate depth of 40 feet.

019715/P 1-9 CTO 0267



REVISION 1

MARCH 1998

Of the five different types of bedrock, only the biotite-quartz-feldspar gneiss of the Mamacoke Formation
and the Granitic Gneiss were identified during drilling, as documented in the boring logs for site-specific
investigations. The Mamacoke Formation was identified at the CBU Drum Storage Area, Area A Landfil,
Area A Downstream Watercourses, Rubble Fill Area at Bunker A86, OBDA, Torpedo Shops, OBDANE,
Spent Acid Storage and Disposal Area, and Goss Cove Landfill. The Granitic Gneiss was identified at the
Area A Weapons Center. Both formations were identified within the Area A Wetland and the DRMO. The

bedrock surface was not encountered at the Lower Subase.

1.2.8 Base Hydrogeoloqgy

This section provides a summary of hydrogeologic conditions at NSB-NLON. This section includes brief

discussions of groundwater quality and designations, aquifer characteristics, and groundwater flow.

1.2.8.1 Groundwater Quality

For the State of Connecticut, the USGS National Water Summary (USGS, 1986) reports that
"...groundwater beneath more than 90 percent of the land in the state is considered to be suitable for
drinking without treatment...". Saltwater intrusion impacts groundwater in coastal areas. Other points of
interest are that groundwater is hard to very hard in 70 percent of the wells in the state's carbonate rock
aquifer, 40 percent of the wells in the state's sedimentary rock aquifer, and 15 percent of the wells in the
stratified drift and crystalline bedrock aquifers. NSB-NLON can be characterized as being located in the
stratified drift and crystalline bedrock aquifers of the state. The report also states that "large
concentrations of iron (as large as 40,000 pg/L) and manganese {(as large as 14,000 pg/L) are a common

natural groundwater-quality problem in Connecticut.”

There are several well water users in the vicinity of NSB-NLON. These include the Groton Water
Department, the Southeastern Connecticut Water Authority (SCWA), the town of Ledyard, and residences
adjacent to the base. The Groton Water Department supplies potable water to NSB-NLON. The primary
source of the Groton water supply is reservoirs which are supplemented with wells. The water supplies
are located within the Poquonock River Watershed, located east of NSB-NLON, which is not within the
NSB-NLON watershed. ’

1.2.8.2 CTDEP Groundwater Classifications

The groundwater beneath the northern portion of NSB-NLON is classified by CTDEP as GA. The GA
classification signifies groundwaters presumed suitable for direct human consumption without the need for
treatment. Sites included on the north portion of NSB-NLON include the DRMO, Area A Landfill, Area A

019715/P 1-10 CTO 0267



REVISION 1

MARCH 1998

Wetland, Area A Weapons Center, CBU Drum Storage Area, Rubble Fill Area at Bunker A86, Torpedo
Shops, OBDA, Area A Downstream Watercourses, and OBDANE.

The Navy applied on August 12, 1996 to the State of Connecticut for reclassification of the groundwater at
NSB-NLON. The Navy will attempt to have all groundwater at NSB-NLON reclassified as GB, which is the
designation for lower quality (i.e., industrial) uses. The CTDEP stated in a letter dated October 21, 1996,
that the application appears to meet the criteria pending the results of a public hearing. A public hearing
was conducted on December 13, 1896 and, as a result, on March 5, 1997, CTDEP reciassified
groundwater as GB for most areas of NSB-NLON, including the DRMO site.

1.2.8.3 Local Background Groundwater Quality

SCWA uses groundwater to provide potable water to residents in areas north, east, and northwest of
NSB-NLON. Water quality data collected in 1991 and 1994 from 16 SCWA divisions were obtained from
the water authority. Barium, sodium, chloride, fluoride, sulfate, nitrates and nitrites, were detected in the

groundwater. lron and manganese were not included in the analysis.

The Town of Ledyard also uses groundwater to provide potable water to its residents. The Ledyard Water
Pollution Control Authority (WPCA) monitors groundwater constituents. Concentrations of iron and
manganese measured in Well #1 in the Highland Well Field were obtained by NSB-NLON from the WPCA.
This well is approximately 6 miles northeast of NSB-NLON. The data obtained included 7 sampling
rounds, all from July and August of 1995. The concentrations of iron ranged from 2,170 po/L to
2,780 ug/L. The concentrations of manganese ranged from 1,100 ug/L to 1,400 pg/L. The analytical
results did not indicate whether they were total or dissolved concentrations.

Homes on Route 12 near the northeast portion of the site have private drinking water wells, as do homes
north of NSB-NLON on Sleepy Hollow Road, Long Cove Road, and Military Highway. The quality of the
groundwater in these areas was measured by Atlantic and is summarized in the Off-site Residential Well
Water Data Evaluation Report (Atlantic, July 1994). Manganese concentrations measured in these
residential wells ranged from less than 0.7 to 2,130 ug/L, while iron concentrations ranged from less than
4.8 to 21,800 pg/L. Two trailer parks near the site have wells classified as public water supply wells. The
Colonel Ledyard Mobile Home Park, located on Sieepy Hollow Road édjacent to the North Gate, has a
well that supplies between 15 and 20 families. The Grandview Trailer Park, located at the intersection of
Long Cove Rbad and Route 12, has two water supply wells. There are several irrigation welis on site at
the golf course which have not been used for several years. '
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Based on review of the analytical data for monitoring wells located throughout the NSB-NLON facility, it
was determined that soils and bedrock throughout the area may contain high concentrations of some
naturally-occurring chemicals. Manganese and iron were two of the elements that were detected at high

concentrations.

Manganese concentrations in offsite residential wells located upgradient of NSB-NLON were as high as
2,130 pg/L. These levels are typical of most wells on the base. Maximum concentrations of manganese
in groundwater at several sites at NSB-NLON exceed the offsite concentrations by less than one order of

magnitude.

Data indicate that total and dissolved concentrations of manganese in groundwater are similar, indicating
that the manganese is generally dissolved in the groundwater. In general, maximum concentrations of
manganese were detected in the Area A Wetland, the Area A Downstream/OBDA near Streams 1 and 5,
and the Torpedo Shops. Many other areas of NSB-NLON had limited or no data available, and
conclusions could not be drawn about the concentration of manganese in groundwater for those areas.
The méximum concentrations of iron detected in the shallow overburden and bedrock groundwater were
141,000 pg/L (Goss Cove Landfill) and 108,000 pg/L (Area A Wetland), respectively. Areas of NSB-
NLON that had high concentrations of manganese also had high concentrations of iron. These areas
included the Area A Wetland, Area A Downstream/OBDA, and the Torpedo Shops. The occurrence of
manganese and iron in the groundwater may be due to natural sources; i.e., local geologic units or dredge
spoils from the Thames River. A Groundwater/Leachate Modeling Study (B&R Environmental,
October 1996) showed that the anticipated concentrations of metals in the groundwater/leachate from the
Area A landfill (a previously suspected source of these contaminants) would be lower than the Federal

Ambient Water Quality Criteria and the Connecticut's Surface Water Protection Criteria.

The pH of the shallow and deep groundwater ranged from approximately 5 to 8. Higher pHs (greater than
9) were only detected in the shallow overburden groundwater (Lower Base and Area A
Downstream/OBDA), while lower pHs (less than 5) were detected in both the shallow and deep
groundwater (Spent Acid Storage and Disposal Area and Area A Downstream/OBDA). The pH of the
shallow and deep groundwater in the Area A Landfill and Area A Wetland ranged from 6 to 8. The pH of 8
was measured in a deep well along the upgradient edge of the NSB-NLON. The pH of the groundwater
decreases in a downgradient direction towards the dike of the Area A Wetland. This decrease in pH may
be a result of the anaerobic conditions present in the Area A Wetland. The pH of the deep groundwater in
the area upgradient of the Torpedo Shops and Area A Weapons Center was around 8. The pH of
groundwater around the Rubble Fill Area.at Bunker A86 which is upgradient of the Area A Landfill and
Area A Wetland is approximately 6.
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1.2.84 Aquifer Characteristics

Values of hydraulic conductivity in the overburden ranged from 0.07 to 20.3 feet/day (2.47E-5 to 7.16E-3
cm/sec). The highest value is from a well screened in loose sand and gravel near the Thames River.
Intermediate values between 1 and 5 feet/day are for wells screened in the shallow fill and terrace
deposits consisting primarily of dense, coarse sand with some gravel and silt. The lowest values of
hydraulic conductivity, which are less than 1 foot/day, are from wells screened in very dense, silty sand in
the shallow overburden and dense, poorly sorted sand in the deeper overburden. The results indicate that
the overburden materials are generally moderately permeable. Due to the limited database and the fact
that some wells are screened across multiple lithologies within the overburden, detailed evaluations of the

hydraulic characteristics of differing types of overburden materials cannot be made.

The general direction of groundwater flow at NSB-NLON is from Baldwin Hill across the facility to the west
(toward the Thames River). However, the water table surface locally mimics the bedrock (and
topographic) surface. High hydraulic potentials develop within the three bedrock highs in the northern,
central, and southern areas of the facility. Precipitation infiltrates into the overburden and bedrock and
flows radially from the areas of high bedrock (and topographic) elevation toward areas of low bedrock (and
topographic) elevation. More specifically, groundwater flows toward the two valleys and ultimately toward
the Thames River or directly from the western edges of the three hills toward the Thames River.

The vertical component of groundwater flow is predominantly downward in upland areas of NSB-NLON.
However, at the base of the hills, the bedrock surface flattens and the overburden thickens. In these
areas, upward gradients may occur, resulting in shallow bedrock groundwater discharge into the
overburden. Near the Thames River, upward gradients exist, as is typical for groundwater in major stream
valleys. Whether an upward or downward gradient develops depends on factors such as the bedrock
configuration, depth of the overburden, permeability, distance to the river, and the tides.

The Phase Il Remedial Investigation (RI) report (B&R Environmental, March 1997) presented the following
conclusions regarding tidal influences of groundwater discharge from NSB-NLON: (1) During low tide, the
hydraulic gradient of the water table at NSB-NLON is towards the Thames River and will result in the
highest discharge rate of groundwater to the river; (2) During high tide, the hydraulic gradient of the
groundwater at NSB-NLON along the Thames River is reversed and flow occurs from the river to the site,
temporarily halting the discharge of shallow groundwater from the base to the river; (3) The reversal in
hydraulic gradient resulting from tidal influences occurs only near the river, generally within 300 feet, and

does not seem to significantly alter groundwater flow in other areas of NSB-NLON.
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Furthermore, based on the evaluation of the monthly water-level data, the following conclusions may be

reached regarding seasonal influences on groundwater discharge from NSB-NLON:

. During periods of limited recharge (i.e., summer and early fall), the hydraulic gradients along the
bedrock highs (where there is limited overburden thickness) decrease and the groundwater
discharge from these areas decreases. Conversely, during periods of significant recharge (late fall

and spring), the hydraulic gradients in these areas and groundwater discharge increases.
. Hydraulic gradients in the portions of the site where there is significant overburden (i.e., the valleys
and floodplain) remain relatively constant (with the exception of tidal-related variations) throughout

the year as does the groundwater discharge.

1.2.9 Demogqraphy and Land Use

This section provides general information regarding demographics. This information has been compiled
from the Phase | Rl report (Atlantic, August 1992). Several communities are located within 1 miie of
NSB-NLON. According to the U.S. Bureau of the Census, three neighborhoods in the Town of Groton lie
adjacent to or within NSB-NLON. The neighborhood boundaries are described as follows:

. North West - The community is located adjacent to NSB-NLON on the east side of Route 12 from
the Groton - Ledyard town line to Walker Hill Road on the south. The neighborhood extends west to

the Ledyard Reservoir.

. Pleasant Valley - The Pleasant Valley Neighborhood borders the south boundary of NSB-NLON. On
the east it is bounded by Connecticut Route 12 and on the west by the Thames River. The southern

boundary of Pleasant Valley is Grove Street and Walker Hill Road.
. Naval Submarine Base - New London - NSB-NLON is considered a neighborhood in Groton

although portions of it are located in Ledyard. The Gales Ferry section of Ledyard is also located
adjacent to NSB-NLON to the north.
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According to the 1990 census report, the following is the population distribution:
. Groton: population/median age of 45,144/25.5 yr (county subdivision) and 9,837/28.9 yr (city)
. NSB-NLON: population: 10,738 active military and 1,007 active civilian

o Ledyard (county subdivision): population/median age of 14,913/31.8 yr

1.2.10 General Ecology

The New:London/Groton area lies in the Central Hardwoods zone that covers a large portion of the
northeastern United States. Virgin forests in this area have been replaced by second or third growth
stands as a result of development. Many wetland areas have been filled to support development.
Although the Thames River has been dredged and its banks have been stabilized, the course of the river

is unchanged, and the river still supports a variety of indigenous species of flora and fauna.

1.2.10.1 Terrestrial Habitats

The following description of the NSB-NLON terrestrial habitats was derived primarily from the [nitial

Assessment Study of Naval Submarine Base, New London, Connecticut, (NEESA, March 1983).

Both upland and wetland vegetation are foundv at NSB-NLON. The climate favors hardwoods over
softwoods, although coniferous trees may be prevalent in areas of poor soil where competition from

hardwood species is less intense.

Typical of most municipal areas in Connecticut, oak/beech/red maple forests dominate the upland
vegetation in this area. These hardwoods, or deciduous trees, comprise most of the total vegetative
cover, with oak being the dominant species. The softwoods, or evergréens, account for less than 10
percent of the forest types. White pine, cedar, and hemlock are the major trees in this category.
Excluding ornamental plantings, evergreens usually occur in nature in concentrated clusters or stands.
Both the Pine Swamp and the Great Cedar Swamp in Ledyard are excellent examples of this condition.

However, a deciduous tree (red maple) usually dominates along with the evergreens in wet areas.

Although mature hardwoods and softwoods exist in the area, nearly 70 percent of the total woodland is
occupied by immature trees as a result of the extensive logging and clearing that took place in the last
century and into the present one. Some common understory plants of wooded areas are dogwood,
cherry, tupelo, sassafras and other tree saplings, catbriar, and grape vine. Poison ivy is also common.
Bittersweet, barberry, goldenrod, green briar, catbriar, sumac, hawthorne, grasses, and wildflowers

flourish in open areas and old pasture land.
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The land within and surrounding NSB-NLON provides habitat for various terrestrial fauna. Common
mammals include the eastern grey squirrel, raccoon, white-tailed deer, opossum, eastern cottontail, and
woodchuck. Although these species are typically found in hardwood forests and old field habitats, they
overlap into the other areas. Common amphibians found in this part of eastern Connecticut inciude the
American toad, bullfrog, leopard frog, dusky salamander, and red-backed salamander. Reptiles common

to the area include the water snake, garter snake, hognose snake, painted turtle, and spotted turtle.

The avian fauna of the NSB-NLON consists of a variety of species that may be permanently residential,
migratory, or seasonal. Winter birds often found around home feeders include the tufted titmouse,
nuthatch, and cardinal. Summer birds of residential areas are the blue jay, robin, chickadee, and house
sparrow. Summer birds common to more natural and open areas are the mourning dove, common crow,
eastern kingbird, and sparrow hawk. Over 20 species of birds can be found breeding in the upland forests
and fields. The most commonly found breeding species are the bobwhite quail, yellow shafted flicker,

towhee, and brown thrasher.

1.2.10.2 Aquatic Habitats

Both freshwater and estuarine aquatic habitats exist at NSB-NLON. Freshwater streams, ponds, lakes,
and wetlands exist at NSB-NLON. The Thames River, a tidal estuary, borders NSB-NLON on the west.

The following sections describe the aquatic habitats in each type of water body.

Two lakes, North Lake and Rock Lake, are maintained at NSB-NLON for recreational and aesthetic
purposes. North Lake is an artificial (man-made) lake, while Rock Lake is a natural lake. The other
freshwater systems naturally occurring within NSB-NLON are in Area A, and they are restricted to shallow

waters associated with the wetlands and the ephemeral streams that drain them.

Offbase, the main nearby estuarine body is the Thames River. Several studies on the plankton (using
chlorophylla as surrogate), marine algae, benthic invertebrates, shellfish, finfish, and birds have been
conducted; the results of which are summarized in the Phase Il Ri report (B&R Environmental, March
1997).

1.2.10.3 Endangered Species

Six Federal or State Endangered, Threatened or Special Concerns species have been sighted in the
NSB-NLON area (CTDEP, 1994). The state threatened species are the Atlantic Sturgeon, Golden
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Alexanders, and Seaside Crowfoot. The state special concern species are the Creeping Bush-clover,

Crooked-stem Aster, and Carex crawfordii.

Most of NSB-NLON, including the DRMO site, does not provide critical habitat for these endangered
species. However, the Thames River, which borders the DRMO site, is a potential habitat for these

species, especially the state threatened Atlantic Sturgeon.

1.3 DRMO BACKGROUND

This section provides a site-specific summary of the information available on the DRMO. Section 1.3.1
provides a brief description of the site; Section 1.3.2 discusses its physical features; and Section 1.3.3

discusses the previous investigations conducted.

1.3.1 DRMO Description

The DRMO is located adjacent to the Thames River in the northwestern section of NSB-NLON (Figure 1-2).
Currently, the DRMO is used as a storage and collection facility for items such as computers, file cabinets,
and other office equipment to be sold during auctions and sales held periodically during the year.

From 1950 to 1969 the DRMO was used as a Iandﬁll and waste burning area. Non-salvageable waste items
including construction materials and combustible scrap were burned along the Thames River shoreline, and
the residue was pushed to the shoreline and partially covered.

At various times, metal and wood products have been stored over most of the site.

Building 491, located in the northern, unpaved portion of the site was used to store miscellaneous items
inciuding batteries. Metal scrap bailing operations are performed adjacent to Building 491 on a gravel

surface. Building 491 formerly housed a battery acid handling facility.

Buildings 355 and Building 479 are located in the southern, paved, portion of the site and are primarily used
for storage. A large scrap yard is located north of Building 479.

Submarine batteries were previously stored in the southeast portion of the site adjacent to the railroad tracks.

No evidence of leaks were observed.
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1.3.2 DRMO Characteristics

This section presents a summary of site characteristics for the DRMO based on information generated
during the Phase | and Phase Il Rls. This section discusses topography, surface water, soils, geology,

and ecology features present at the DRMO.

1.3.2.1 Topography and Surface Features

The DRMO topography is iIIustrated in Figure 1-3. An exposed, bedrock highpoint, located to the east of the
DRMO, slopes steeply to the west towards the site. The ground surface within the DRMO site boundaries
gently slopes westward from an elevation of 8 feet ms| along the eastern boundary of the site to 4 feet msl at

the Thames River. The land is relatively flat, low lying and prone to flooding by the Thames River.

A cap was installed during a Time-Critical Removal Action (see Section 1.3.3.4) and this area, as well as the
remaining portion of the DRMO, was upgraded via placement of an asphalt layer. Buildings 479, 355 and

491 are located within the paved area.

1.3.2.2 Surface Water Features

All surface runoff from the site flows to the Thames River which is located along the western edge of the
DRMQ. Two storm sewer systems located along the southern boundary of the site transfer runoff from the
eastern side of the Providence and Worcester Railroad to the Thames River (Atlantic, August 1992).

1.3.2.3 Soil Characteristics

The SCS.Soils Map (SCS, 1983) classifies the soil at the DRMO as Udorthents-Urban land complex. This
classification is defined as being excessively drained to moderately drained soil that has been disturbed by
cutting and filling.

To the north of the site, the soil is classified as the Hinkley Loam. This soil is found on stream terraces and
outwash plains and consists of a dark, gravely sand loam. Native materials at the DRMO were most likely of
this type.

Northwest and upslope of the site, along the exposed bedrock highpoint, the soil is classified as Hollis-
Charlton-Rock complex. This classification is defined as being stones and boulders intermingled with a dark,

fine, sandy loam. Bedrock outcrops are prevalent.
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1.3.24 Geology

Geologic conditions underlying the DRMO consist of a westward-thickening wedge of overburden materials
(fill and natural deposits) overlying fractured metamorphic bedrock. The upper layer of fill material is between
2 and 20 feet thick. The fill consists primarily of sand and gravel but also contains metal and wood. The fill
is thickest along the Thames River (6MW2D, 6TB10, 6TB12, 6TB16, 6TB17, and 6TB19) and thinnest at
6TB13 and 6TB15. There was no evidence of fill at BMW7S (southeast corner of site) or the 6MW6G and
B6MWS5 well clusters (offsite).

In most cases, the fill is underlain by clayey silt, which thickens from 2 feet along the eastern portion of the
DRMO to a maximum observed thickness of 46 feet along the Thames River. The silt layer is underlain by
sand and gravel, except at BMW2D where the silt lies directly on bedrock. Upslope of the DRMO at the
BMWS5 and 6MW6 well clusters, the clayey silt is missing, and 20 feet of sand and gravel rest on bedrock.
The coarse-grained natural overburden materials are generally mapped as terrace deposits along the
Thames River (USGS, 1960). These terrace deposits are stratified drift of former glacial meltwater streams.
At the DRMO, the coarse—grainéd terrace deposits are overlain by the clayey silt, which are finer-grained river

bottom sediments.

Bedrock in the northern portion of the DRMO has been mapped as the Granite Gneiss. Bedrock in the
southern portion of the DRMO has been mapped as the Mamacoke Formation (USGS, 1967). These
mapped formations were detected during drilling: the Granite Gneiss was encountered at 6SMWS5D and the
Mamacoke Formation was encountered at 6MWBD. The Westerly Granite has been rﬁapped along the
eastern portion of the site, but it was not detected during drilling (Phase | RI). The bedrock at the DRMO
slopes westward toward the Thames River. The slope of the bedrock surface across the DRMO is

approximately 25 percent.

1.3.2.5 Hydrogeology

Groundwater is present within the overburden and bedrock underlying the DRMO. The water table is
generally encountered within the fill materials at the site (between 2.5 and 10.5 feet below ground surface),
with the underlying clayey silt and terrace deposits under saturated conditions. Based on the expected
relative permeability of these three units (the coarse-grained fill and terrace deposits are expected to be
significantly more permeable than the intervening clayey silt layer), the three deposits are considered to be
separate hydrostratigraphic units. The clayey silt may function as an aquitard relative to the overlying and

underlying coarser grained units.
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Groundwater flow is generally from east to west, following topographic and bedrock surface slope to the
Thames River. The Thames River is tidally influenced with a mean tidal rahge at NSB-NLON of 2.2 feet,
which creates reversals in groundwater flow directions and causes water levels to fluctuate. Based on a tidal
study conducted as part of an Action Memorandum for Building 31 at the Lower Base (Halliburton NUS,
May 1993), it was established that tidal influence created groundwater level fluctuations of up to 1.19 feet in
monitoring wells located approximately 100 feet from the river. Accordingly, due to the proximity of the site to
the river, and the demonstrated influence of tides on groundwater levels near the river, it is expected that tidal

fluctuations of the river locally affect groundwater levels, at least in the western portion of the DRMO.

During low tide, the hydraulic gradient of the groundwéter table at NSB-NLON is towards the Thames River
and will result in the highest discharge rate of groundwater to the river. During high tide, the hydraulic
gradient of the groundwater is reversed and flow occurs from the river to the site, temporarily halting the

discharge of groundwater from the base to the river (B&R Environmental, March 1997).

No cleér patterns for vertical groundwater flow are evident from the water level data. At well cluster
6MW2S/2D, an upward flow gradient was observed between the fill and terrace deposits during two of the
three comprehensive water level measuring rounds. At cluster 6MW3S/3D, a downward gradient was
observed between the fill and terrace deposits during two of the three measurement rounds. At cluster
6MWS5S/5D, an upward gradient was observed between the bedrock and terrace deposits during two of three
measurement rounds, while at cluster BMW6ES/6D, a downward gradient between the fill and bedrock was
observed during all three wate‘r level rounds. Vertical gradients are expected to fluctuate significantly near
the river, due to tidal fluctuations and the resulting impacts on groundwater levels. Shallow overburden
groundwater levels are expected to vary in response to the tides, more than deeper groundwater, due to a
more direct hydraulic connection between the shallow overburden and river in comparison to deeper

groundwater flow zones.

Since the underlying clayey silt layer likely acts to minimize groundwater impacts from the DRMO to the deep
river bottom and alluvial deposits, the groundwater flux from the DRMO to the river was calculated from the
fill only. The average hydraulic conductivity of the fill materials was calculated by taking the geometric mean
of DRMO-specific hydraulic conductivities (both Phase | Rl and Phase Il RI) for two wells completed within
the fill materials. Hydraulic conductivities from Phase | R| well SMWZS (70 ft/day) and from Phase Il RI weil
BMWT7S (1.9 ft/day), were used for this calculation. The average hydraulic conductivity calculated for the fill
material is 11.5 feet/day. Using Darcy's equation, the associated hydraulic discharge rate was calculated to
be 1,666 cubic feet/day The actual discharge rate is likely to be substantially lower than this calculated rate,
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as tidal effects were not considered. During periods of high tide, groundwater discharge to the river is

expected to be halted as gradients reverse and the river recharges the groundwater.

13.26 Ecological Habitat

The DRMO site is located in the northwestern section of NSB-NLON, adjacent to the Thames River. In the
past, the southern half of the DRMO was covered with asphalt, most of which was deteriorated, while the
northern portion was unpaved and had a gravel surface. The site was subsequently remediated in 1995, and
a cap was placed over a majority of the central and northern portions of the site (OHM, September 1985).

. Bituminous concrete pavement was then placed over the entire area of the composite cap. This section of

the NSB-NLON is very well-developed and is characterized by high human activity. Because of these
conditions, the DRMO provides poor habitat for wildlife and, as previously mentioned does not constitute a

critical habitat for any endangered species.

133 DRMO Investigations

The following sections summarize the previous investigative activities performed at the DRMO.

1.3.3.1 Phase | Remedial Investigation

The Phase | RI at this site included test borings and monitoring well installation, as well as soil, surface
water, and groundwater sampling. Twelve shallow subsurface (less than 2 feet deep) soil samples plus
one field duplicate and 12 subsurface (greater than 2 feet deep) soil samples plus one field duplicate were
collected from seven test borings and five monitoring well borings. Four surface soil samples (two
composite and two grab samples) plus one field duplicate were collecfed and analyzed. Six groundwater
samples plus one field duplicate were collected from five shallow wells and one deep well. Additionally,
one surface water sample was collected from the Thames River at the north end of this site (B&R
Environmental, March 1997). The soil samples were analyzed for Target Compound List (TCL) Volatile
Organic Compounds (VOCs), Semi Volatile Organic Compounds (SVOCs), pesticides and Poly
Chlorinated Byphenyls (PCBs); Target Analyte List (TAL) metals; and Toxicity Characteristics Leaching
Procedure (TCLP) metals. The groundwater and surface water samples were analyzed for TCL VOCs,
SVOCs, pesticides and PCBs; TAL metals; and radiological analyses. Sample locations are shown on
Figure 1-3.
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1.3.3.2 Draft Focused Feasibility Study Field Investigation

A field iﬁvestigation in support of the Draft Focused Feasibility Study (FFS) was performed at the DRMO
site in October 1993 to better define the extent of soil contamination. Split-spoon samples were collected
from 17 borings. Refer to Figure 1-3 for sample locations. One or more samples were collected from each
boring based on visual evidence of contamination, field-measured organic vapor readings, and field-
measured lead contamination (using X-Ray Fluorescence). Twelve surface (less than 2 feet deep) soil
samples and twelve subsurface (greater than 2 feet deep) soil samples were collected. One surface and
two subsurface field duplicates were also collected. The samples were analyzed for TCL VOCs, SVOCs,
pesticides and PCBs; TAL metals; dioxins; and TCLP. VOCs, SVOCs, pesticides, PCBs and metals. One

of the borings was completed as-a monitoring well (B&R Environmental, March 1997).

1.3.3.3 Phase Il Remedial Investigation

Five new groundwater monitoring wells (two shallow and three deep) were installed and sampled during
the Phase ll. Rl. Additionally, four previously installed shallow wells were sampled. Two rounds of
groundwater sampling were completed and ten »samples (including one field duplicate sample) were
collected during each sampling round. Three subsurface soil samples were collected during the
installation of three of the new wells. The soil samples were analyzed for TCL VOCs, TCL SVOCs, TCL
pesticides, TCL PCBs and TAL metals and the groundwater samples were analyzed for TCL VOCs, TCL
SVOCs, and TAL metals (B&R Environmental, March 1997). Sample locations are shown on Figure 1-3.

1.3.3.4 Time-Critical Removal Action

OHM Remediation Services completed a Time-Critical Removal Action at the DRMO in January 1995 (OHM,
September 1995). In the removal action, soils containing concentrations of lead, PAHs, and PCBs in excess
of the preliminary remediation goals (PRGs) were excavated and removed from the northern haif of the
DRMO (Figure 1-4). . Excavation extended to a maximum depth of approximately 3 feet below the ground
surface or to the water table. The PRGs used for soil screening of lead, PCBs, and carcinogenic PAHs were
500 mg/kg, 10 mg/kg, and 100 mg/kg, respectively. Approximately 4,700 tons of soil were excavated and
transported to a RCRA landfill located in Grand View, Idaho. Residual contamination above the PRGs
remained in the soil after excavation was completed due to the excavation being limited to 3 feet by the

shallow water table and exceedances of the allotted time for the project (B&R Environmental, March 1997).

Additionally, a steel-walled, spent-acid-storage tank was excavated, cut into manageable pieces, and

disposed offsite with the contaminated soil.
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The excavated area was backfilled with clean borrow material from an offsite location. A cap consisting of a
woven geotextile liner, a geosynthetic clay liner, and a nonwoven geotextie liner was installed.
Approximately 12 inches of crushed stone and 3 inches of asphalt were placed over the clay/geotextile cover.
This cap does not meet RCRA Title C requirements. The remaining (paved) portion of the DRMO was also

upgraded via placement of an asphait layer.

14 SUMMARY OF REMEDIAL INVESTIGATION RESULTS

This section provides a site-specific summary of the information available from the RI on the DRMO.
Section 1.4.1 discusses the nature and extent of contamination; Section 1.4.2 presents a summary of the
human health risk assessment; Section 1.4.3 presents a summary of the ecological risk assessment; and

Section 1.4.4 presents conclusions based on the information presented in Sections 1.4.1 through 1.4.3.

1.4.1 Nature and Extent

This section contains a discussion of the nature and extent of soil and groundwater contamination at the
DRMO site. Samples were collected at the DRMO during both Phases | and Il Rls, as well as during the FFS

and the Time-Critical Removal Action.

14.1.1 DRMO Soil

The soil analytical data are summarized in Table 1-1. Since soils excavated during the Time-Critical
Removal Action are no longer present at the site, they are not included in Table 1-1 and are aiso exciuded
from the following discussion of the nature and extent of contamination at the site. The sample locations are

shown on Figures 1-3 and 1-4.

Several VOCs, inciuding carbon disulfide, vinyl chioride, monocyclic aromatics, ketones, and several
_ halogenated aliphatics, were detected in the surface and subsurface soils at this site. Most VOCs were
detected infrequently (in from one to seven of 73 total samples) and at relatively low concentrations (less
than 20 pgrkg); however, there were some samples coilected which contained elevated levels of VOCs. The
subsurface sample from boring 6TB4 in the central portion of the site (6 to 8 feet deep) contained the
following halogenated aliphatics, 1,1,2,2-tetrachloroethane (6,400 pg/kg), 1,1,2-trichloroethane (590 ug/kg),
1,2-dichloroethane (1,900 ug/kg), 1,2-dichloroethene (16,000 ng/kg), tetrachloroethene (210 ug/kg),
trichloroethene (7,100 ug/kg), and vinyl chloride (1,300 ng/kg). These compounds and their degradation
products are typically used in degreasing operations. Their occurrence at such concentrations was limited to

the sample collected from 6TB4. Xylenes (340 pg/kg) and acetone (350 ug/kg) were also detected in sample
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TABLE 141

DRMO FS

SUMMARY OF SOIL ANALTYICAL RESULTS

NSB-NLON, GROTON, CONNECTICUT

PAGE10F5
Surface Soils (<2 Feet) (1) Subsurface Soils (>2 Feet) (2)
Analyte Frequency |Concentration| Locationof | Frequency | Concentration Location of
of Range Maximum of Range Maximum
Detection Detection Detection Detection
VOLATILE ORGANICS (ug/kg)
1,1,2,2-Tetrachloroethane 1/56 1.78 DRMO-35 117 6400 6TB4
1,1,2-Trichloroethane 0/56 - ND (3) 1/17 590 6TB4
~ |[1.1-Dichloroethane 3/56 1.38-6.25 DRMO-35 017 - ND
1,1-Dichloroethene 0/56 - ND 117 13 6TB4
1,2-Dichloroethane 2/56 1.25-6.68 DRMO-40 2117 79-1900 6784
11,2-Dichloroethene (total) 0/14 - ND 217 2-16000 6TB4
2-Butanone ‘7156 2.35-14.4 DRMO-40 0/17 - ND
2-Hexanone 1/56 3.03 DRMO-42 0/17 - ND
4-Methyl-2-pentanone 1/56 1.21 DRMO-42 1/17 5100 6TB17
Acetone 30/56 1.87-1630 DRMO-72 2017 78-350 6TB4
Benzene 2156 1.13-6.41 DRMO-40 117 7 6TB4
Carbon disulfide 4/56 1-5.37 DRMO-60 317 2-48 6TB4
Chloroethane 1/56 1.55 DRMO-35 0/17 - ND
Chloroform 0/56 - ND 1117 14 6TB4
Ethylbenzene 3/56 1.22-9.07 DRMO-45 1/17 44 6TB4
Methylene chloride 39/56 2-427 DRMO-75 2117 17-41 6TB16
Styrene 4/56 1.28-2.59 DRMO-35 017 - ND
Tetrachloroethene 12/56 1-14.7 DRMO-74 417 5-210 6TB4
Toluene 15/56 1-12.2 DRMO-36 317 1-43 6TB4
Trichloroethene 26/56 1-93.1 DRMO-44 6/17 1-7100 6TB4
Vinyl chloride 1/56 1.66 DRMO-35 117 1300 6784
Xylenes, total 10/56 0.992-29.7 DRMO-45 2/17 340-5400 6TB17
SEMIVOLATILE ORGANICS (ug/kg)
1,2,4-Trichlorobenzene 2/56 4820-4940 DRMO-63 0/16 - ND
1,3-Dichlorobenzene 1/56 1060 DRMO-35 0/16 - ND

8661 HOMVIN
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TABLE 1-1

DRMO FS
SUMMARY OF SOIL ANALTYICAL RESULTS

NSB-NLON, GROTON, CONNECTICUT

PAGE2OF 5
» Surface Soils (<2 Feet) (1) Subsurface Soils (>2 Feet) (2)
Analyte Frequency |Concentration| Locationof | Frequency | Concentration Location of
of Range Maximum of Range Maximum
Detection Detection Detection " Detection
2-Methyinaphthaiene 8/56 48.7-8360 DRMO-67 4/16 42-44000 67817
4-Methylphenol 1/56 209 DRMO-54 1/16 790 6TB4
Acenaphthene 6/56 286-13700 DRMO-45 3/16 49-52000 6TB17
Acenaphthylene 11/56 39-5600 DRMO-45 1/16 89. 6MW2
Anthracene 30/56 39-29300 DRMO-45 5/16 37-41000 6TB17
Benzo(a)anthracene 36/56 100-43700 DRMO-45 9/16 72-50000 6TB17
Benzo(a)pyrene 31/56 188-40600 DRMO-45 6/16 74-31000 6TB17
Benzo(b)fluoranthene 36/56 150-78600 DRMO-45 10/16 24-39000 6TB17
Benzo(g,h,i)perylene 22/56 62.4-11000 DRMO-43 4/15 370-9400 6TB17
Benzo(k)fluoranthene 28/56 47-19400 DRMO-43 7115 20-25000 6TB17
Benzoic acid 2/9 9300-12000 6SS3 2/10 32-220 6MW7S
Bis(2-ethylhexyl)phthalate 37156 179-12500 DRMO-45 2/16 120-7700 6MW4
Butyl benzyl phthalate 1/56 423 DRMO-52 0/16 - ND
Carbazole 9/47 46-14200 DRMO-45 1/8 26000 6TB17
Chrysene 37156 193-47100 DRMO-45 11/16 100-43000 6TB17
Dibenzo(a,h)anthracene 1/56 1160 DRMO-37 1715 130 6MW2
Dibenzofuran 6/56 82-14300 DRMO-45 1/16 46000 6TB17
Fluoranthene 42/56 66-95100 DRMO-45 11/16 36-100000 6TB17
Fluorene 9/56 214-19200 DRMO-45 3/16 66-70000 6TB17
“[indeno(1,2,3-cd)pyrene 22/56 60.3-9290 DRMO-43 4/15 26-9800 6TB17
Naphthalene 6/56 228-23700 DRMO-45 2/16 6500-87000 6TB17
Phenanthrene 34/56 55-96900 DRMO-45 9/16 79-160000 6TB17
Pyrene 44/56 140-174000 DRMO-45 12/16 47-89000 6TB17
PESTICIDES/PCBs (ug/kg)
4,4-DDD T 3/56 9.3-227 DRMO-74 0/17 - ND
4,4'-DDE 3/56 10.5-35.9 DRMO-74 1117 4.1 67B9
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TABLE 1-1

DRMO FS

SUMMARY OF SOIL ANALTYICAL RESULTS
NSB-NLON, GROTON, CONNECTICUT

PAGE3 OF 5
Surface Soils (<2 Feet) (1) Subsurface Soils (>2 Feet) (2)
Analyte Frequency |Concentration| Location of | Frequency | Concentration Location of
of Range Maximum of Range Maximum
Detection- Detection Detection Detection
4,4-DDT 7/56 1.42-63.4 DRMO-74 0/17 - ND
Aroclor-1254 36/56 75-22400 DRMO-72 317 72-440 6TB20
Aroclor-1260 33/56 120-29100 | DRMO-35 6/17 110-12000 6TB2
Delta-BHC 1/56 5.09 DRMO-77 017 - ND
{Dieldrin 1/56 468 DRMO-77 0/17 - ND

Endosulfan Il 2/56 2.24-254 DRMO-74 017 - ND
Endosulfan sulfate 2/56 28.9-37.9 DRMO-60 0/17 - ND

~ [Endrin 2/56 10.6-12.5 DRMO-77 117 4.4 6MW2D
Endrin aldehyde 4/47 2.56-6.86 DRMO-74 219 5.6-5.8 6TB9
Endrin ketone 3/56 3.21-31.9 DRMO-77 017 - ND
Gamma-Chlordane 2/56 2.77-20.4 DRMO-74 17 2.5 6TB20
Heptachlor epoxide 5/56 0.96-20.7 DRMO-74 0/17 - ND
DIOXINS (ug/kg)
1,2,3,4,6,7,8-HpCDD - - NA (4) mn 0.67 6TB20
OCDD - - NA Al 3.07 6TB20
INORGANICS (mg/kg) :
Aluminum 56/56 2430-18900 DRMO-46 17117 4880-12100 6TB16
Antimony 35/45 0.0249-134 DRMO-63 37 41-7 6MW3D
Arsenic 55/56 0.31-16.4 DRMO-75 17117 1.1-7.5 6MWA1
Barium 56/56 17.9-934 DRMO-40 17117 28-212 6TB17
Beryllium 56/56 0.119-24.9 DRMO-36 14117 0.22-16.8 6TB17
Boron 1/5 2.9 6TB11 4/9 15.6-96.2 6TB17
Cadmium 54/56 0.175-126 DRMO-40 12117 0.456.4 BMWA4
Calcium 56/56 500-16300 DRMOQ-48 17117 981-21400 6TB17
Chromium 56/56 4.42-1210 DRMO-63 15117 6.2-139 6MW4
Cobalt 54/56 1.69-179 DRMO-48 16/17 3.5-130 6TB17
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TABLE 11

DRMO FS

SUMMARY OF SOIL ANALTYICAL RESULTS
NSB-NLON, GROTON, CONNECTICUT
PAGE4 OF 5

Surface Soils (<2 Feet) (1)

Subsurface Soils (>2 Feet) (2)

Analyte Frequency |Concentration| Locationof | Frequency | Concentration Location of
~of Range Maximum of Range Maximum
Detection Detection Detection Detection
Copper 56/56 6.37-8730 DRMO-49 17117 10.6-4980 6TB17
Cyanide 27/56 0.0254-7.68 DRMO-69 114 0.15 6TB20
fron 56/56 3590-103000 DRMO-48 17117 6480-65800 61817
Lead 56/56 2.9-5980 DRMO-77 17117 2.3-2140 6TB17
Magnesium 56/56 1080-7190 6SS3 17117 1820-6670 6TB16
Manganese 56/56 56.7-1260 DRMO-40 1717 126-673 6TB17
Mercury 55/56 0.0033-20.7 DRMO-46 9/15 0.12-0.78 61820
Nickel 56/56 3.43-1250 DRMO-48 17117 6.5-374 6TB17
Potassium 56/56 608-6520 65S3 1717 1050-6280 6MW7S
Selenium 17/56 0.112-0.773 DRMO-40 2017 1-5.3 6TB17
Silver 33/56 0.021-24.3 DRMO-63 017 - ND
Sodium 53/56 41.2-4220 DRMO-78 16/17 117-5860 6184
Thallium 15/56 0.0145-0.64 6TB23 0/17 - ND
Vanadium 56/56 6.26-368 DRMO-562 17117 9-63.8 6MWA4
Zinc 56/56 12.5-28300 6TB2 1717 25.6-14900 6TB17
TCLP (mg/L)
Barium (100.0/10) (5) - 10/10 0.18-1.4 6MWA4 9/9 0.073-1.3 6MWA4
Cadmium (1.0/0.05) 6/10 0.011-0.25 B6MW4 319 0.019-0.087 6MWA4
Chromium (5.0/0.5) 6/10 0.008-0.11 6TB2 4/9 0.0077-0.11 6MW5S
Lead (5.0/0.15) 6/10 0.11-6.2 6SS3 3/9 0.2-0.87 6MWA4
Mercury (0.2/0.02) 1710 0.0077 6MW2 0/9 - ND
Selenium (1.0/0.5) 110 0.1 6MWS5S 119 0.1 6MWA1
Silver (5.0/0.36) 5/10 0.0082-0.012 6TB1 2/9 0.01-0.029 BMW5S
1,2-Dichloroethane (0.5/na) (6 0/1 - ND LA 0.028 6TB20
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TABLE 1-1

DRMO FS
SUMMARY OF SOIL ANALTYICAL RESULTS
NSB-NLON, GROTON, CONNECTICUT

PAGE50F 5
Surface Soils (<2 Feet) (1) - Subsurface Soils (>2 Feet) (2)
Analyte Frequency |Concentration| Locationof | Frequency | Concentration Location of
of Range Maximum of Range Maximum
Detection Detection Detection , Detection

, MISCELLANEOUS PARAMETERS

Ash (%) | - - NA 212 81.4-85.8 6TB16

Cation ex. capacity (meqg/100g - - NA 2/2 9.3-21 6TB16
pH - - NA 2/2 7.69-7.76 6TB20
Specific gravity (g/cm3) - - - NA 2/2 2.1-2.2 61TB20
Total organic carbon (mg/kg) - - NA 313 600-8400 6TB20
NOTES: : ,

1

oW

Includes samples 6MW1 (0-2), BMW2 (0-2), 6TB8 (0-2) (field duplicate of 6MW2 (0-2)), 6MW4 (0-2), BMWS5S (0-2), 6SS3, 6
duplicate of 6SS3). 6SS4, 6TB1 (0-2), 6TB2 (0-2), 6TB3 (0-2), 6TB8 (0-1), 6TB11 (-02), 6TB12 (0-2), 6TB20 (0-1), 6TB23 (0-1),
16144-32, 16144-35 through -55 (16144-41 is a field duplicate of 16144-40), 16144-56, 16144-DUP (field duplicate of 16144-60,
through -82) 17144-64 is a field duplicate of 16144-63, 16144-82 is a field duplicate of 16144-74). Maximum concentrations are use
for the evaluation of field duplicates and are counted as one sample. Excavated samples are not included in the summary.

Surface soil samples were collected during the Phase | Rl (September to November 1990), the FFS (October 1993), and the

Time Critical Removal Action (November to December 1994).

Includes samples 6MW1 (4-6), 6MW6 (4-6) (field duplicate of 6MW1 (4-6)), BMW2 (2-4), 6MW2D-0406, 6MW3D-0406, 6M

BMWS5S (8-10), BMW7S-0709, 6TB1 (2-4), 6TB2 (2-4), 6TB3 (6-8), 6TB4 (6-8), 6TB8 (4-6), 6TB9 (2-4), 6TB10 (4-6), 6TB16 (16-18),
6TB16 (8-10), 6TB17 (10-12), 6TB37 (10-12) (field duplicate of 6TB17 (10-12)), and 6TB20 (4-6). Maximum concentrations are used
for evaluation of field duplicates and are counted as one sample. Excavated samples are not included in the summary.

Subsurface soil samples were collected during te Phase | Rl (September to October 1990), FFS (Olctober 1993), and Phase

Not Detected. '

Not Analyzed.

Values in parentheses represent Federal Toxicity Characteristic Regulatory Level (58 FR 46049)/Connecticut Clean-Up Standard
Pollutant Mobility Criteria for GB waters.

NA - Not Applicable.
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6TB4, and xylenes (5,400 pg/kg) and 4-methyl-2-pentanone (5,100 ug/kg) were detected in sample 6TB17

(10 to 12 feet deep), located near the Thames River.

Several SVOCs, including 4-methylphenol, benzoic acid, carbazole, chlorinated benzenes, phthalates, and
Polycyclic Aromatic Hydrocarbons (PAHs) were detected in DRMO soils. PAHs were the most prevalent
class of chemicals observed in the soil at this site. Soil samples collected throughout the site contained
PAHs. PAHs detected most frequently (e.g., pyrene, fluoranthene, chrysene, benzo(b)fluoranthene,
benzo(a)pyrene) are relatively insoluble. Soluble PAHs (e.g., naphthalene, 2-methyinaphthalene,
dibenzofuran, acenaphthalene) were also detected but were much less prevalent. The presence of PAHs
may be attributable to the emplacement of contaminated material during filling activities that occurred prior to
construction of the DRMO, or it could be related to releases of oily materials. The higher concentrations
generally occurred in the soils surrounding the area excavated during the Time-Critical Removal Action
discussed in Section 1.3.3.4. Maximum concentrations of most PAHs in surface soils were found in the
sample collected during the Time-Critical Removal Action from location 45, collected along the excavation
sidewalls approximately 100 feet north of Building 479 in the central portion of the site. Maximum
concentrations of most PAHs in subsurface soils were found in a soil sample from boring 6TB17, located

approximately 60 feet further north and 50 feet east of the Thames River.

Several pesticides and PCBs (Aroclor-1254 and Aroclor-1260) were also detected in soil samples collected
at the DRMO site. Pesticides/PCBs were detected more frequently and at higher concentrations in surface
soils than in subsurface soils. For example, 4,4'-DDE, endrin, endrin aldehyde, and gamma-chlordane were
the only pesticides detected in subsurface soils; they were each detected in from one to three of 1’7
subsurface samples at concentrations less than 6 mg/kg. The two Aroclors were detected in subsurface
soils (C..= 12,000 ng/kg Arocior-1260) and surface soils (C,. = 29,100 pg/kg Arocior-1260) at higher

concentrations than the pesticides in surface soils.

A maijority of the maximum concentrations of pesticides in the surface soil samples were found in samples
from locations 74 and 77, collected during the Time-Critical Removal Action near the eastern border in the
central portion of the site. Although several pesticides were detected in the surface soiis, concentrations of
pesticides were low relative to PCB concentrations. With the exception of 4,4'-DDD (227 ug/kg) in the IRA
sample from jocation 74, all pesticide concentrations were less than 65 ug/kg. Concentrations of Aroclor-
1254 and Aroclor-1260, however, ranged up to 22,400 ug/kg and 29,100 pg/kg, respectively, in the surface

soil samples. Concentrations of PCBs were generally highest in the soils surrounding the excavation area.
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The subsurface sample collected from boring 6TB20 at a depth of 4 to 6 feet was the only sample analyzed

for dioxins which was not excavated during the Time-Critical Removal Action. OCDD (3.07 ug/kg) and
1,2,3,4,6,7,8-HpCDD (0.67 ug/kg) were detected in this sample.

Concentrations of metals were generally higher in surface soils than in subsurface soils. Maximum
concentrations of all metals detected in surface and subsurface samples exceeded NSB-NLON background
with the exceptions of boron (in surface soils) and aluminum (in subsurface soils). Maximum concentrations
of copper, lead, sodium, and zinc in both surface and subsurface soils, and of mercury and nickel in surface
soils only, exceeded NSB-NLON background levels by more than two orders of magnitude. Maximum
concentrations of metals in surface soils were found in various soil sampies collected in the northern haif of
the DRMO site. A majority of the maximum concentrations of metals in subsurface samples were found in
the sample collected at a depth of 10 to 12 feet from boring 6TB17, located approximately 50 feet east of the
Thames River shoreline and 40 feet north of the originally paved portion of the site. Cyanide was also |
detected at concentrations less than 8 mg/kg in 27 of 56 surface soil samples and one subsurface soil
sample (6TB20).

Bariqm, cadmium, chromium, lead, mercury, selenium, and silver were detected in the TCLP analytical
resuits of surface soil samples. With the exception of mercury, these same metals were detected in TCLP
analytical results of subsurface soil samples.. The volatile organic compound 1,2-dichloroethane was also
detected in the TCLP analysis of the subsurface soil sample from boring 6TB20. Maximum concentrations of
all TCLP metals except silver in surface and subsurface samples exceeded Connecticut remediation
standards for pollutant mobility for GA/GAA waters. The maximum concentration of lead in surface soils
exceeded the associated Federal Toxicity Characteristic regulatory level (Table 1-1). All other inorganic

concentrations are below Federal Toxicity Characteristic regulatory levels.

1.4.1.2 DRMO Pavement

Two pavement samples were collected in the scrap yard of the DRMO. Aroclor-1248, Aroclor-1254, and
Aroclor-1260 were detected in both samples at concentrations ranging from 171 pg/kg to 388 uglkg.
Maximum concentrations. of all three Aroclors were found in the pavement sample from boring 19. Lead was
also detected in both samples at concentrations of 10.6 mg/kg and 25.0 mg/kg from borings 19 and 20,
respectively.
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14.1.3 DRMO Groundwater

The analytical results for groundwater samples collected during the Phase | Rl and Rounds 1 and 2 of the

Phase |l Rl are summarized in Tables 1-2 through 1-4.

Limited organic contamination was noted in these samples. Trichloroethene, 1,1-dichloroethane, and 1,2-
dichloroethene (total) were detected in from one to three shallow Phase | Rl samples at concentrations of
8 ug/L or less. Maximum concentrations were all found in the sample from well 6BMW4S, located in the center
of the scrap yard. These same chemicals were detected, each in one shallow well sample, at concentrations
of 3 ug/L or less during Round 1 of the Phase Il RI. Carbon disulfide (3 ug/L) and 1,2-dichloroethene (total)
(2 ug/L) were also each detected in one deep well sample during Round 1. During Round 2 of the Phase I
‘RI, 1,2-dichloroethene (total), trichloroethene, and/or vinyl chloride were detected in the samples from two
shallow wells (6GW3S and 6GW8S) at concentrations of 8 ug/L or less. Trichloroethene (2 pug/L) was
detected in deep well sample 8GWED.

Benzoic acid (21 pg/L) and bis(2-ethylhexyl)phthalate (10 pg/L) (detected in the sample from well 6MWS5D,
located north east (upgradient) of the DRMO site) were the only SVOCs detected durihg the Phasel RI.
Several phthalate esters, benzoic acid, and 1,4-dichlorobenzene were detected in groundwater samples
during Round 1 of the Phase Il RI; each was detected in only one sample at a concentration of 5 ng/L or less.
Two PAHs were also detected, each at 1 pg/L, in the sample from deep well BMW2D, located near the
northwest corner of Building 355. Bis(z-ethylhexyI)phthalate and phenol (0.7 ug/L and 3 pg/L, respectively, in
sample 6GWBED) were the only semivolatiles detected in Round 2 Phase Il Rl samples. No pesticides or
PCBs were detected in any of the groundwater samples collected from the DRMO.

Maximum concentrations of most metals detected during the Phase | Rl were found in the sample from
shallow well BMWA4S, located in the center of the scrap yard. Since this well was later abandoned, no further
data were availabie for well BMWA4S. Maximum concentrations of a majority of metals detected during the
Phase Il Rl were found in samples from wells 6MW2S and 6MW2D, located near the northeast corner of
Building 355. Concentrations of metals were generally higher in deep wells than in shallow wells. Notable
concentrations of arsenic (C,. = 21 pug/L in 6GW2D), lead (C,,, = 52.7 pg/L in 6GW2S), and manganese
(Crax = 1,440 pg/L in BGW2D) were detected in groundwater samples.

Based on the levels of uncertainty reported with results (i.e., uncertainty levels are greater than results) for
gross alpha in all samples for which gross alpha was analyzed, and for gross beta in samples SMW2S and
B6MW3S, gross alpha and gross beta were considered as not detected in these samples. With this in mind,
gross beta was detected in shallow well samples at concentrations ranging from 6.3 pCi/L to 180 pCi/L and in

019715/P 1-37 CTO 0267



d/giL610

8¢c-1

4920010

TABLE 1-2

DRMO F$S
SUMMARY OF PHASE | GROUNDWATER ANALYTICAL RESULTS (UNFILTERED)
NSB-NLON, GROTON, CONNECTICUT

Shallow Wells " Deep Welis
Analyte Frequency |[Concentration| Location of | Frequency |Concentration| Location of
of Range Maximum of Range Maximum
Detection Detection Detection Detection
VOLATILE ORGANICS (ug/L)
1,1-Dichloroethane 1/5 2 6MW4S 0/1 - ND ©
1,2-Dichloroethene (total) 3/5 1-2 6MWA4S 0/1 - ND
Trichloroethene 3/5 1-8 6MWAS 0/1 - ND
SEMIVOLATILE ORGANICS (ug/L)
Benzoic acid 0/5 - ND 11 21 6MWS5D
Bis(2-ethylhexyl)phthalate 0/5 - ND 1M 10 6MW5D
INORGANICS (ugl/L)
Arsenic 3/5 3.35-18.6 6MWA4S 0/1 - ND
Barium 4/5 27.9-86.2 6MW4S Uil 33.9 6MW5D
Cadmium 3/5 - 2.1-4 6MWAS 0/1 - ND
Calcium 5/5 6970-170000 6MWA4S 11 10600 6MW5D
Copper 515 8-355 6MWA4S 11 9.4 6MW5D
Iron 5/5 102-4880 6MW5S 01 - ND
Lead 1/5 3.4 6MW5S 0/ - ND
Magnesium 5/5 1270-396000 6MWA4S 11 1000 6MWSD
Manganese 5/5 20.1-1000 6MW5S LA 84.5 6MWSED
Mercury 0/5 - ND 1M 0.3 BMW5D
Nickel 2/5 11.7-23.2 6MWA4S 0/ - ND
Potassium 5/5 3230-123000 6MWA4S 111 3460 6MWS5D
Selenium 4/5 9.9-23.5 6MWAS 0N - ND
Sodium 5/5 7470-3350000 6MW4S A 14600 6MWSD
Zinc 5/5 11.25-356 6MW4S 1/1 13.8 6MW5D
NOTES:

1 Includes samples 6MW1S, 6MW?2S, 6MW3S, 6MWES (field duplicate of 6MW3S), 6MW4S, and 6MWS5S.

Duplicate sample results are averaged and counted as one sample.

2 Includes sample 6MWSD.
3 ND - Not Detected
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TABLE 1-3

DRMO FS
SUMMARY OF ROUND 1/PHASE Il GROUNDWATER ANALYTICAL RESULTS
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2
Shallow Wells Deep Welis @
Unfiltered Fiitered Unfiltered | Filtered
Analyte Frequency | Concentration | Location of] FrequencyjConcentratio | Location of| Frequency| ConcentrationjLocation of] Frequency|Concentratio {Location oIT
of Range Maximum of Range Maximum of Range Maximum of Range Maximum

Detection Detection | Detection Detection | Detection Detection | Detection Detection
VOLATILE ORGANICS
1,1-Dichloroethane 1/6 3 6MW8S - - NA P 0/3 - ND® - - NA
1,2-Dichloroethene (total) 1/6 1 6MW3S - - NA 1/3 2 6MW3D - - NA
Carbon disulfide 0/6 - ND - - NA 1/3 3 6MW2D - - NA
Trichloroethene 1/6 2 6MW3S - - NA 0/3 - ND - - NA
SEMIVOLATILE ORGANICS
1,4-Dichlorobenzene 1/5 0.5 6MW7S - - NA 0/3 - ND - - NA
Benzo(g,h,i)perylene 0/5 - ND - - NA 113 1 6MW2D - - NA
Benzoic acid 115 1 6MW3S - - NA 0/3 - ND - - NA
Bis(2-ethythexyl)phthalate 1/5 4 6MW7S - - NA 0/3 - ND - - NA
Di-n-butyl phthalate 115 1 6MW3S - - NA 0/3 - ND - - NA
Di-n-octy! phthalate 0/5 - ND ) - - NA 1/3 5 6MW3D - - NA
Diethy! phthalate 1/5 25 6MW7S - - NA 013 - ND - - NA
Dimethyl phthalate 1/5 0.9 6MW7S - - NA 0/3 - ND - - NA
Indeno(1,2,3-cd)pyrene 0/5 - ND - - NA 13 1 6MW2D - - NA
INORGANICS
Aluminum 3/5 27.05-2090 6MW2S 0/5 - ND 2/3 1140-19300 | 6MW2D 0/3 - ND
Arsenic 2/5 2-4.3 6MW2S 15 4.2 6MW2S 13 15.6 6MW2D 0/3 - ND
Barium 5/5 10.3-75.4 6MW6ES 4/5 11.5-73.3 6MW6ES 33 29.1-288 6MW3D 2/3 156-270 6MW3D
Boron 4/5 474.5-1580 6MW2S 4/5 483.5-1560 6MW2S 313 101-2370 6MW2D 33 89.8-2420 6MW2D
Cadmium 115 2.6 6MWES 0/5 - ND 0/3 - ND 0/3 - ND
Calcium 5/5 24700-140000 ] 6MW2S 5/5 23900-140000] 6MW2S 313 23400-274000{ 6MW3D 3/3 22600-275000f 6MW3D
Chromium 115 6.3 6MW2S 0/5 - ND 13 476 6MW2D 13 3.2 6MW2D
Cobalt 0/5 - ND 0/5 - ND 2/3 46-14.3 6MW2D~ 0/3 - ND
Copper 3/5 4.1-50.4 6MW2S 3/3 2-34 6MWI1S 1/2 63.1 6MW2D 2/2 3.2-18 6MW3D
Iron 5/5 129-3170 6MW2S 2/5 144-536 6MW3S 313 6880-39400 | 6MW2D 313 2670-3990 8MW3D
Lead 3/5 1.6-52.7 6MW2S 0/5 - ND 2/3 45,6-50.9 6MW2D 113 24 6MW3D
Magnesium 5/5 6890411000 | 6MW2S 5/5 5630411000 | 6MW2S 3/3 11000-729000] 6MW3D 3/3 10900-726000f 6MW3D
Manganese 4/5 14.3-602 6MW7S 4/5 5.5-606 6MW7S 33 852-1340 6MW2D 33 693-1060 6MW3D
Mercury 1/5 0.21 6MW2S 1/5 0.2 6MW1S 0/3 - ND 0/3 - . ND
Nickel 0/5 - ND 115 104 6MW3S 2/3 19.8-32.9 6MW2D 2/3 10.8-12.9 6MWSED
Potassium 5/5 4440-187000 | 6MW2S 5/5 4000-184000 | 6MW2S 313 7450-364000 | 6MW2D 3/3 6890-373000 | 6MW2D
Sodium 5/5 54100-3800000] 6MW2S 5/5 5700-387000 ] 6MW2S 3/3 87900-6490000f 6MW3D 3/3 7400-750000 { 6MW3D

8661 HOUVN
I NOISIATN



d/s14610

ov-L

4920 010

TABLE 1-3

DRMO FS
SUMMARY OF ROUND 1/PHASE Il GROUNDWATER ANALYTICAL RESULTS
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2
Shallow Wells Deep Wells ="
Unfiltered Filterad Unfiltered | Filtered
Analyte Frequency | Concentration [ Location of| Frequency|Concentratio | Location of| Frequency| Concentration|Location of| Frequency[Concentratio [Location off
of Range Maximum of Range Maximum of Range Maximum | of Range Maximum

Detection Detection | Detection Detection | Detection Detection | Detection Detection
Vanadium 2/5 28-42.4 6MW2S 2/5 12.6-19.5 6MW3S 1/2 64.2 6MwW2D 0/1 - ND
Zinc 2/5 4.8-81.9 6MW2S 1/5 3.7 6MW1S 1/3 113 8MW2D 1/3 22.2 6MW3D
MISCELLANEQUS PARAMETERS )
BOD (mg/L) n 46.8 BMW3S . . NA - - NA - . NA
COD (mgi)® 17 198 BMW3S . - NA N R NA . - NA
Hardness as CaCO3 (mg/ 3/3 84-1600 6MW3S - - NA 3/3 112-4800 6MW3D - - NA
Total organic carbon (mg/ 11 33 6MW3S - - NA - - NA - - NA
Total phosphorus (mgiL) 1 0.73 6MW3S - - NA - - NA - - NA
TSS (mg/t)\” 11 8 6MW3S - - NA - - NA - - NA
Oil & grease (ma/l) 111 700 6MW3S - - NA - - NA - - NA

NOTES:

Not Analyzed.
Not Detected.

~N OO DA WN =

BOD - Biochemical Oxygen Demand.
COD - Chemical Oxygen Demand.
TSS - Total Suspended Sofids.

Includes samples 6GW1S, 6GW2S, 6GW3S, 6GW6ES, 6GW7S, 6GW7S-D (field duplicate of 6GW7S), and 6GW8S
Includes samples 6GW2D, 6GW3D, and 6GW6ED. :

. Duplicate sample results are averaged and counted as one sample.
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TABLE 14

DRMO FS

SUMMARY OF ROUND 2/PHASE || GROUNDWATER ANALYTICAL RESULTS
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2
Shallow Wells " Deep Wells *“/
Unfiltered Filtered Unfiltered Filtered
Analyte Frequency| Concentration] Location of| Frequency| Concentration| Location of| Frequency| Concentration| Location of{ Frequency Concentration| Location of
of Range Maximum of Range Maximum of Range . Maximum of Range Maximum

Detection Detection | Detection Detection | Detection Detection | Detection Detection
VOLATILE ORGANICS (ugiL)
1,2-Dichloroethene (total) 2/6 2-8 6MWSS - - NA'* 013 - ND - - NA
Trichloroethene 2/6 4-6 6MW3S - - NA 13 2 6MW6ED - - NA
Vinyl chioride 116 5 6MWSES - - NA 0/3 - ND - - NA
SEMIVOLATILE ORGANICS (ug/L)
Bis(Z-Eththexyl)phthalate] 0/5 - ND - - NA 1/3 0.7 8MWBD - - NA
Phenol | 0/5 - ND - - NA 13 3 6MWED - - NA
INORGANICS (ug/L)
Aluminum 0/5 - ND 1/5 327 6MW2S 2/3 88.85-806 6MW2D 0/3 - ND
Antimony 0/3 - ND 1/5 57 6MW3S '0/2 - ND 0/3 - ND
Arsenic 3/5 10-20 6MWIS 1/5 14 6MW2S 2/3 2.65-21 6MW2D 13 12 6MW2D
Barium 1/5 944 BMW7S 315 25.5-116 6MW7S 3/3 28.6-242 6MW3D 3/3 13.35-297 6MW3D
Beryllium 0/5 - ND 0/5 - ND 1/3 1 6MW3D 0/3 - ND
Boron 4/5 1280-1880 6MW2S 4/5 1360-1940 6MW2S 33 87.4-2340 6MW2D 3/3 85.5-2410 6MW3D
Calcium 5/5 19300-176000] 6MW2S 5/5 19200-178000f B6MW2S 313 15150-268000] 6MW3D 3/3 13400-326000) 6MW3D
Cobalt 0/5 - ND 115 3 6MWT7S 1/3 116 6MWED 13 35 6MW3D
Copper 3/5 4768 6MW2S 2/5 4.8-31.9 6MW7S 113 9.7 6MW2D 2/3 5.2-21.2 6MW3D
Iron 5/5 8.7-235 6MW7S 4/5 5.7-361 6MW7S 313 5690-44550 6MWBD 313 67.55-14100 | 6MW3D
Magnesium 5/5 4610-538000 | 6MW2S 5/5 4370-602000 | 6MW1S 313 8490-949000 | 6MW3D 3/3 8110-966000 | 6MW3D
Manganese 3/5 23-1010 6MWT7S 4/5 1.2-1130 6MW?7S 313 649-1440 6MW2D 3/3 18.65-1460 6MW3D
Nickel 0/5 - ND 0/5 - ND 1/3 24.1 6MWED 13 17.5 6MW3D
Potassium 5/5 3010-210000 | 6MW2S 5/5 3220-224000 | 6MW2S 33 14500-313000] 6MW2D 313 14500-317000f 6MW2D
Sodium 5/5 50600-5160000f 6MW2S 5/5 48200-55400000 6MW2S 3/3 09500-756000f 6MW3D 3/3 10000-773000| 6MW3D
Vanadium 1/4 76 6MW2S 2/4 4.9-5.1 6MW3S 12 5.45 6MWED 12 31 6MW3D
Zinc 15 1 6MW7S 2/5 7.1-16.1 6MW1S 213 4.2-105 6MWED 0/3 - ND
MISCELLANEOUS PARAMETERS
Ammonia, as nitrogen (m i1 3.1 6MW3S - - NA - - NA - - NA
COD (mg/L) ) | mn 312 6MW3S - - NA - - NA - - NA
Hardness as CaCO3 (mg/ 5/5 72-3150 6MW2S - - NA 313 70-4700 6MW3D - - NA
Total organic carbon (mg/ mn 25 8MW3S - - NA - - NA - - NA
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TABLE 14

DRMO FS
SUMMARY OF ROUND 2/PHASE Il GROUNDWATER ANALYTICAL RESULTS
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2
Shallow Wells ' Deep Welis ™
Unfiitered Fiitered Unfiltered Filtered

Analyte Frequency| Concentration| Location of| Frequency| Concentration] Location of] Frequency| Concentration| Location of| Frequency Concentration| Location of
of Range Maximum of Range Maximum of Range “Maximum of Range Maximum
Detection Detection | Detection Detection | Detection Detection | Detection Detection

Total phosphorus (mg/L) 11 1 6MW3S - - NA - - NA - - NA

TSS (mg/L) K 7 1 6MW3S - - NA - - NA - - NA

Oil & grease (ug/l) 7 500 6MW3S - - NA - - NA - - NA

NOTES:

Not Analyzed.
Not Detected.

DL WN =

COD - Chemical Oxygen Demand.
TSS - Total Suspended Solids.

Includes samples 6GW1S-2, 6GW2S-2, 6GW3S-2, BGWES-2, 6GWT7S-2, and 6GW8S-2.
Includes samples 6GW2D-2, 6GW3D-2, BGWED-2, and 6GWSED-D-2 (field duplicate of 6GWED-2). Duplicate sample results are averaged and counted as one sample.
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the deep well sample BMWS5D at 3.1 pCilL. Complete gamma spectrum analysis was performed only for

samples from well BMW1S collected during Rounds 1 and 2 of the Phase Il Rl. Only naturally occurring
potassium-40 (140 pCi/L) was detected in the Round 2 Phase Il Rl sample from this well.

141.4 DRMO Surface Water

A surface water sample was collected in the Thames River. No organic chemicals were detected in the
surface water sample. Several metals were detected including aluminum, calcium, copper, iron, magnesium,
manganese, potassium, selenium, sodium, and zinc. Based on the levels of uncertainty reported with the
laboratory resuits (i.e., uncertainty levels are greater than results), gross alpha and gross beta were

considered as not detected in this sample.

1.4.2 Summary of Baseline Human Health Risk Assessment

A human health risk assessment was performed for the DRMO during the Phase Il Rl foliowing the
procedures described in Section 3.3 of the Phase |l Rl report (B&R Environmental, March 1897). The
risks are associated with the soil remaining at the site. In order to determine if significant risks exist for
potential human receptors at the DRMO, the risk assessment information contained in the Phase Il RI
Report was reviewed. The risk assessment conducted for the Phase II Rl followed the most recent
guidance from the U.S. EPA (U.S. EPA, December 1989 and March 25, 1991), including Regional
guidance (U.S. EPA Region 1, August 1995, August 1994, and June 1989). To be consistent with this
guidance, the original Phase |l risk assessment did not include unvalidated soil analyte data. Because
some of the concentrations in the unvalidated laboratory data exceeded those of the validated data, risks

were recalculated using the combined validated and unvalidated data.

COC selection was repeated by comparing the new maximum concentrations to Region 11l residential soil
screening levels. For soil, four additional COCs were selected including benzo(k)fluoranthene, barium,
mercury, and nickel. Details of the revised COC selection process for human health risk assessment are
provided in Appendix A.
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The final list of potential COCs for soil at the DRMO consist of: —
e VOCs: 1,1,2,2-tertrachloroethane and viny! chloride.

e PAHs: benzo(a) anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene,

dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene.
e PCBs: Aroclors-1254 and -1260.
¢ Dioxins: 1,2,3,4,6,7,8-HpCDD and OCDD.

e Metals: antimony, arsenic, barium, beryllium, cadmium, chromium, lead, manganese, mercury, nickel,

thallium, vanadium, and zinc.

Viny! chloride, 1,1,2,2-tetrachloroethane, dibenz(a,h)anthracene, and dioxins were retained for the “all soil’
(soil from depths of 0 to 10 feet) category only. Dioxins were not found at detectable levels in the surface

soil samples.

Risks were recalculated for all original COCs including all previous scenarios and receptors. Risks were
calculated for the first time for the new COCs. All exposure input parameters, except for analyte

concentrations, remained the same.

it should also be noted that, although such a future land use scenario is extremely unlikely, the possibility
of the DRMO site being used for residential purposes was considered for the determination of human
health risks. This was done because the DRMO site constitutes riverfront real estate and that, since
traditionally this kind of property has been highly desirable for residential development, such a future land

use scenario cannot be completely ruled out.

Maximum soil detections were aiso compared to U.S. EPA’s Soil Screening Levels (SSLs) for migration to
groundwater in the Phasell Ri. Maxima site concentrations exceeded SSLs (Generic SSLs, Soil
Screening Guidance: EPA/540/R-95/128, May 1996) for antimony, arsenic, barium, cadmium, chromium,
lead, mercury, nickel, silver, thallium, zinc, 1,1-dichloroethane, 1,2-dichloroethene (total), 1,1,2-
trichioroethane, 1,1,2,2-tetrachloroethane, tetrachloroethene, vinyrl chloride, methylene chloride,
trichloroethene, 1,2,4-trichlorobenzene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
carbazole, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, Aroclors-1254, Aroclor-1260,
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hexachlorophenyl, and dieldrin. These chemicals may migrate to groundwater and potentially impact

water quality.

For groundwater, all data from both shallow and deep wells were used to identify potential COCs. The

following chemicals were retained for this medium:

. Halogenated aliphatic hydrocarbons (1,2-dichloroethene, trichloroethene, and viny! chloride).

. 1,4-Dichlorobenzene

. Bis(2-ethylhexyl)phthalate

. indeno(1,2,3-cd)pyrene

. Metals (antimony, arsenic, barium, beryllium, boron, cadmium, chromium, lead, manganese,

selenium and vanadium)

For screening purposes, concentrations of these chemicals were compared to Federal Maximum
Contaminant Levels (MCLs). This comparison showed that maximum detections of trichloroethene, vinyl
chloride, bis(2-ethylhexyl)phthalate, antimony, and lead exceeded primary MCLs. Antimony, which was
not detected in the unfitered samples, was selected as a COC in the Phasell Rl because the

concentration of this chemical in filtered sample 6GW3S exceeded the risk-based screening level.

One site surface water sample, 6SW1, was collected during the Phase | Rl. Aluminum, copper, iron,
manganese, selenium, zinc, and several primary inorganic human nutrients were detected at varying
concentrations in this sample. All detections were below the risk-based COC screening criteria for tap
water ingestion and National Ambient Water Quality Criteria (NAWQCs). No COCs were identified in the
Phase Il RI for surface water, indicating that potential exposure to this medium wouid result in minimal

risks.

The following paragraphs summarize the estimated cumulative risks, and Table 1-5 presents a summary
of the estimated risks (including those from validated and unvalidated data). Muitiple potential receptor
groups were considered for the DRMO including an older child trespasser, construction worker, future
residents, and full-time employees. Carcinogenic risks, as quantified by lifetime Incremental Cancer Risks
(ICRs), were compared to the U.S. EPA’s target risk range of 1E-4 to 1E-6. Most cumulative ICRs were
either less than 1E-6 or within the U.S. EPA’s target risk range. An exception was a cumulative ICR of
1.4E-4 for future residents under the Reasonable Maximum Exposure (RME) scenario which assumes
exposure to maximum concentrations of contaminants. In this case, potential risks are attributable to
ingestion of soil containing PAHs, PCBs, dioxins, arsenic, and beryllium, as well as dermal contact with

PCBs and inhalation of fugitive dust containing chromium. in general, exposure to soil contributes the
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TABLE 1-5

DRMO FS

ESTIMATED HUMAN HEALTH RISKS
NSB-NLON, GROTON, CONNECTICUT

Exposure Route

Full-Time Construction Older Child Future
Employee Worker Trespasser Resident
RMEY | CTE® | RME | CTE | RME | CTE | RME | CTE

HAZARD INDEX

Incidental Ingestion of Soil

5.9E-2

1.9E-1

34E-2

2.1E-1

Dermal Contact with Soil(3) 42E-2 | 96E-1 | 3.1E-2 2.0E-2 7.9E-2
Inhalation of Fugitive Dust and Volatile Emissions NA(4) NA 2.3E-2 | 1.2E-2 NA NA | 39E-2 | 2.0E-2
Dermal Contact with Groundwater NA 5.2E-1 1.3E-1 NA NA

Cumulative Risk 1.0E1 3.6E-1 5.4E-2 3.1E1

" INCREMENTAL CANCER RISK

Incidental Ingestion of Soil 38E-5 | 76E-7 | 5.2E-6 | 4.1E-7 | 20E5 | 2.1E-7 4.2E-6
Dermal Contact with Soil(3) 39E-5 | 59E-8 | 51E-7 | 87E9 | 1.7E-5 | 14E-8 | 25E-5 | 2.0E-7
Inhalation of Fugitive Dust and Volatile Emissions NA NA 5.0E-7 | 3.0e-7 NA NA 56E6 | 1.0E-6
Dermal Contact with Groundwater NA NA | 4.3E-7 | 21E-7 NA NA NA

Cumulative Risk: 7.7E-5 | 8.2E-7 | 6.6E6 | 9.3E-7 | 3.7E-5 | 2.2E-7 5.4E-6

NOTES:
1 RME - Reasonable Maximum Exposure.
2 CTE - Central Tendency Exposure.

3 Quantitative evaluation performed for cadmium, PCBs, and dioxins (if detected).
4 NA - Not applicable; exposure route not evaluated for this receptor.
Shading denotes exceedance of U.S. EPA's risk criteria
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most to the cumulative cancer for all receptors. COCs for exposure to soil include PCBs (Aroclors), PAHs
[especially benzo(a)pyrene] with somewhat less risk from certain inorganic contaminants (arsenic and

beryllium).

Noncarcinogenic risks, as quantified by Hazard indices (Hls), were compared to unity (1.0). For all
receptors considered, the cumulative His under the RME scenario exceeded 1.0. Hls did not exceed unity
for any receptor under the Central Tendency Exposure (CTE) scenario which assumes exposure to
average concentrations of contaminants. Most risks stem from ingestion of and dermal contact with soils.
The majority of the risk is contributed by the PCBs. Most of the remaining risks are attributable to
antimony, cadmium, and, to some extent, chromium in soil. Exposure to lead in the soil at the DRMO was
addressed in the Phase |l Rl using the U.S. EPA IEUBK model for lead uptake from soil. Although the
conclusion in the Phase i Rl was that biood levels would be below the level of concern for a child receptor
(10ug/dL), higher soil concentrations (by over an order of magnitude) were detected in the unvalidated
data from the confirmation sampling of the January 1995 time-critical removal action. The previously
reported concentrations estimated blood lead levels of roughly half of the level of “concern™ (10 ng/dL).
However, because of the higher levels of lead reported in the results from the confirmation sampling of the
January 1995 time-critical removal action (which remains unvalidated), it is expected that the
corresponding blood level could be several times higher than the level of concern for a child receptor
(10ug/dL) and, therefore, it is now concluded that lead is a COC for the soil at the DRMO.

There are numerous uncertainties associated with risk assessment, as discussed in the methodology
section of the Phase Ii Rl Report (B&R Environmental, March 1897). Typically, these arise from prediction
of exposure pathways, selection of exposure assessment input parameters, reliability of toxicity values,
determination of exposure point concentrations, potential for synergistic or antagonistic effects from
chemical mixtures and various other factors. For the purpose of this risk assessment, the use of
unvalidated data adds considerable uncertainty because this new data shows higher contaminant
concentrations, and therefore greater potential risks. However, since the data is unvalidated, it is not clear
whether these greater potential risks reflect actual site conditions.

For several chemicals, there are no available human health criteria. Therefore, these chemicals were not
selected for quantitative analysis. Usually related materials have been selected (presumably with similar
relative toxicity) and overall conclusions should not change significantly. In the Phase Il Rl Report (B&R
Environmental, March 1997), several inorganic compounds are listed as falling below background levels.
Upon reanalysis, this was not the case for any inorganic compounds.
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In general, uncertainties are biaéed toward a conservative approach. This becomes apparent, to some
degree, when CTE risk values are compared to the more conservative RME determinations.

1.4.3 Summary of Ecological Risk Assessment

An ecological risk assessment was performed for the DRMO during the Phase Il RI following the
procedures described in Section 3.4 of the Phase Il RI report (B&R Environmental, March 1997). The
ecological risk assessment for the DRMO consisted of an evaluation of contaminants in soils.
Contaminant concentrations were compared to benchmark values protective of various terrestrial
ecological receptors. Potential risks to terrestrial vegetation, soil invertebrates, and terrestrial vertebrates
were evaluated. Both the maximum and average chemical concentrations in surface soils were compared
to benchmark values protective of the terrestrial ecological receptors and Hazard Quotients (HQs) were
determined. The HQs determined for this site are summarized in Tables 1-6 through 1-9. Chemicals
associated with the DRMO. were considered to represent a risk to receptors if the HQs exceeded 1.0.
Risks to terrestrial receptors are expressed in terms of Hazard Indices (Hls), which are a sum of chemical-
specific HQs. Tables 1-10 and 1-11 contain Hi values calculated for each receptor exposed to the
maximum and average surface soil chemical concentrations associated with the DRMO. Results of these
comparisons indicate that terrestrial receptors exposgd to both the maximum and average concentrations

are potentially at risk.

The ecological risk assessment concluded that exposure to surface soils could adversely impact terrestrial
ecological receptors using highly conservative estimates. However, the DRMO does not provide a
suitable ecological habitat (paving, buildings, cap, etc.), and actual risks to ecological receptors are likely
to be much less than those calculated for this area. It is unlikely that ecologica!l receptors will utilize this
area, essentially eliminating the possibility that these receptors will be exposed to these chemicals.
Furthermore, the presence of the cap effectively eliminates direct contact with soil at the site. When the
current site conditions are factored into this evaluation, it is concluded that soil at the DRMO represents

little potential risk to ecological receptors.

Sediment toxicity tests conducted during the Phase I Rl, indicated that conditions at a sediment sample
collected near the DRMO (EC-T3504) may adversely impact sensitive benthic macroinvertebrates. It is
not known if contaminant migration from the DRMO us the cause of these conditions. The major

ecological concern is potential future transport of contaminated soils or groundwater to the Thames River.
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MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION

TABLE 1-6

DRMO FS

BASED ON MAXIMUM CONCENTRATIONS
NSB-NLON, GROTON, CONNECTICUT

REVISION 1
MARCH 1998

Chemical of Concern

Hazard Quotient

Aluminum 2.0E+2
Antimony 3.8E+0
Boron 5.8E+0
Cadmium 1.4E+0
Chromium 2.8E+1
Copper 2.9E+0
Mercury 2.9E+0
Silver 3.1E+0
Vanadium 1.7E+1
Zinc 5.7E+2
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MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION

TABLE 1-7

DRMO FS

BASED ON MEAN CONCENTRATIONS
NSB-NLON, GROTON, CONNECTICUT

REVISION 1
MARCH 1998

Chemical of Concern

Hazard Quotient

Aluminum 1.6E+2
Antimony 1.5E+0
Boron 3.3E+0
Cadmium 1.0E+0
Chromium 2.1E+1
Copper 1.4E+0
Mercury 1.3E+0
Vanadium 1.3E+1
Zinc 4.5E+1
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MAJOR CONTRIBUTORS TO RISK FOR SOIL INVERTEBRATES

TABLE 1-8

DRMO FS

BASED ON MAXIMUM CONCENTRATIONS
NSB-NLON, GROTON, CONNECTICUT

REVISION 1
MARCH 1998

Chemical of Concern

Hazard Quotient

Copper 9.7E+0
Lead 7.7E+0
Zinc 5.7E+0
Chromium 1.1E+0
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TABLE 1-9

DRMO FS
MAJOR CONTRIBUTORS TO RISK FOR SOIL INVERTEBRATES
BASED ON MEAN CONCENTRATIONS
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern Hazard Quotient
Copper 4.6E+0
Lead 2.6E+0
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DRMO FS

REVISION 1
MARCH 1998

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES
BASED ON MAXIMUM CONCENTRATIONS
NSB-NLON, GROTON, CONNECTICUT

% Contribution of COC to Total

Receptor Chemicals of Concern | Total HI per COC for alt
Pathways Receptor HI
Short-tailed Shrew |Antimony 3.4E+2 37.4
Vanadium 7.2E+1 7.9
Zinc 2.4E+2 264
Lead 5.6E+1 6.1
All others 2.0E+2 222
Total Receptor HI 9.2E+2

Pathway Total Hi per Pathway % Contribution of Pathway to
Total Receptor Hi

Soil 4. 7E+2 51.5

Food 4.5E+2 48.5

Water 0.0E+0 0.0

Chemicals of Concern | Total Hl per COC for all | % Contribution of COC to Total

Pathways Receptor Hi

Red-tailed Hawk |Zinc 1.7E+2 88.9

4,4-DDT 3.3E+0 1.7

Antimony 7.8E+0 4.2

4,4'-DDD 2.8E+0 1.5

All others 6.9E+1 3.7

Total Receptor HI 1.9E+2

Pathway Total Hi per Pathway % Contribution of Pathway to
Total Receptor HI
Soil 5.9E+1 314
Food 1.3E+2 68.6
Water 0.0E+0 0.0
NOTES
HI - Hazard Index
CoC - Contaminant of Concern
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TABLE 1-11

DRMO FS

REVISION 1
MARCH 1998

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES
BASED ON MEAN CONCENTRATIONS
NSB-NLON, GROTON, CONNECTICUT

% Contribution of COC to Total

Receptor Chemicals of Concern | Total Hl per COC for
all Pathways Receptor HI

Short-Tailed Shrew |Antimony 1.4E+2 58.8

Zinc 1.9E+1 8.2

Lead 1.9E+1 8.1

Thallium 1.9E+1 8.0

All others 4.0E+1 16.9

Total Receptor Hi 2.4E+2

Pathway Total HI per Pathway | % Contribution of Pathway to

Total Receptor HIi

Soil 1.3E+2 56.5

Food 1.0E+2 43.5

Water 0.0E+0 0.0

-{IChemicals of Concern | Total HIl per COC for | % Contribution of COC to Total
all Pathways Receptor Hi

Red-Tailed Hawk  [Zinc 1.3E+1 73.7

Antimony 3.1E+0 17.5

Thallium 7.0E-1 3.9

Cobalt 4.0E-1 22

All others 4 8E-1 2.7

Total Receptor HI 1.8E+1

Pathway Total HI per Pathway | % Contribution of Pathway to
Total Receptor Hi
Soil 8.0E+0 446
Food 9.9E+0 55.4
Water 0.0E+0 0.0
NOTES
HI - Hazard Index
cocC - Contaminant of Concern
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1.4.4 Conclusions

The following conclusions are based on the information provided in Sections 1.4.1 through 1.4.3.

e The majority of the contamination in the soil has been removed and the area has been capped. A
Time-Critical Removal Action has been conducted at this site which included removal of 4,700 tons of

contaminated soil to a maximum depth of 3 feet below the ground surface.

e The groundwater is not significantly affected at the site. Although halogenated organics such as 1,2-
dichloroethene and trichioroethene were detected in isolated soil samples at concentrations ranging to
16,000 and 7,100 ug/kg, respectively, the maximum concentrations in groundwater wells less than

100 feet downgradient of the soil detections yielded 8 ug/L for each of these constituents.

There were several scenarios of exposure for which human health risks exceed established “safe”
ranges. In many instances the ranges are minimally exceeded. Noncarcinogenic His are greater than
unity for the employee, construction worker, trespasser, and future resident under the RME scenario.
His do not exceed unity for any receptors under the CTE scenario. All lifetime cumulative ICRs were
within the U.S. EPA’s acceptable target risk range of 1E-6 to 1E-4, with the exception of the RME
future resident. It should be noted that the risk scenarios assumed direct exposure to soil and
groundwater at the DRMO. Exposure to soil at the DRMO is impossible due to the presence of the
asphalt cap with the exception of the construction worker which assumes deliberate excavation and
contact. However, it is required (per OSHA standards for work on hazardous waste sites) that health
and safety measures (i.e., personal protective equipment and monitoring) be instituted to minimize
direct soil and groundwater contact during future construction. Therefore, following these heaith and
safety measures would lower the risk to the construction worker to acceptable levels. [n addition, it is
unlikely that a future resident would contact groundwater beneath the site due to the availability of
public water. Eliminating exposdre to groundwater beneath the site would, therefore, lower the risk to
the future resident to U.S. EPA’s acceptable levels.

s Ecological risks are low for the DRMO. The ecological risk assessment concluded that exposure to
surface soils could adversely impact terrestrial ecological receptors using highly conservative
estimates. However, the DRMO does not provide a suitable ecological habitat due to the presence of
paving, buildings, etc., and the asphalt cap effectively eliminates direct soil contact. it is, therefore,
concluded that soil at the DRMO represents little potential risk to ecological receptors.
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e Sediment toxicity tests indicated that conditions at a sediment sample location near the DRMO may
adversely impact sensitive benthic macroinvertebrates. It is not known if contaminant migration from
the DRMO is the cause of these conditions. The major ecological concern is potential future transport
of contaminated soil or groundwater to the Thames River. v
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2.0 REMEDIAL ACTION OBJECTIVES AND
GENERAL RESPONSE ACTIONS

This section develops remedial action objectives (RAOs) and derives preliminary remedial action goals
(PRGs) for the contaminated media. The regulatory requirements and guidances (Applicable or Relevant
and Appropriate Requirements [ARARs]) that may potentially govern remedial activities are presented in
this section. In addition, this section presents the COCs and the conceptual pathways through which
these chemicals may affect human health, and thus derives the environmental media of concern. The
PRGs for the contaminated media are developed in this section, and general response actions that may
be suitable to achieve the PRGs are presented. Finally, this section presents an estimate of the volumes

of contaminated media.
21 REMEDIAL ACTION OBJECTIVES

The purpose of this section is to develop RAOs for the DRMO. Development of RAOs is a key step in the
FS process. The RAOs are medium-specific goals that define the objective of conducting remedial
actions to protect human health and the environment. The RAOs specify the COCs, potential exposure

routes and receptors, and an acceptable range contaminant level (i.e., PRGs) for the site.

The development of PRGs takes into consideration ARARs and "to be considered" criteria (TBCs).
Section 2.1.1 identifies the ARARs and TBCs, Section 2.1.2 identifies the media of concern, and Section
2.1.3 identifies the COCs for remediation.

211 Statement of Remedial Action Objectives

Site-specific RAOs specify COCs, media of interest, exposure pathways, and cleanup goals or acceptable
contaminant concentrations. RAOs may be developed to permit consideration of a range of treatment and
containment alternatives. This FS addresses soil contamination at the DRMO. To protect the public from
potential current and future health risks, as well as to protect the environment, the following RAOs have

been developed:
» Prevent exposure (unacceptable risk) to receptors under either a current industrial or future, possible

although unlikely, residential land use scenario either through institutional controls and/or

removal/treatment/disposal.
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e Prevent unacceptable risk to ecological receptors in the Thames River from potential migration of

DRMO contaminants.

2.1.2 Applicable or Relevant and Appropriate Requirements and To Be Considered Criteria

ARARSs consist of the following:
e Any standard, requirement, criterion, or limitation under Federal environmental law.

e Any promulgated standard, requirement, criteria, or limitation under a state environmental or facility-
siting law that is more stringent than the associated Federal standard, requirement, criterion, or

limitation.

TBCs are nonpromulgated, nonenforceable guidelines or criteria that may be useful for developing a
remedial action or are necessary for determining what is protective to human health and/or the
environment. Examples of TBCs include U.S. EPA’s Drinking Water Health Advisories, Reference Doses,

and Cancer Slope Factors.

One of the primary concerns during the development of remedial action alternatives for hazardous waste
sites under CERCLA or "Superfund” is the degree of human health and environmental protection offered
by a given remedy. Section 121 of CERCLA requires that primary consideration be given to remedial
alternatives that attain or exceed ARARs. The purpose of this requirement is to make CERCLA response

actions consistent with other pertinent Federa! and state environmental requirements.

21.21 Definitions

The definitions of ARARs are given below:

e Applicable Requirements are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under Federal or state law
that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or

other circumstance at a CERCLA site.
e Relevant and Appropriate Requirements are cleanup standards, standards of control, and other

substantive environmental protection requirements, criteria, or limitations promulgated under Federal

or state law, while not "applicable" to a hazardous substance, pollutant, contaminant, or remedial
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action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently
similar to those encountered at the CERCLA site that their use is well suited to the particular site.

e TBCs are a category created by the U.S. EPA that includes non-promulgated criteria, advisories, and
guidance issued by Federal or state government that are not legally binding and do not have the
status of potential ARARs. However, pertinent TBCs will be considered along with the ARARs in

determining the necessary level of cleanup or technology requirements.

Under CERCLA Section 121(d)(4), the U.S. EPA may waive compliance with an ARAR if one of the

following conditions can be demonstrated:

* The remedial action selected is only part of a total remedial action that will attain the ARAR level or

standard of control upon compietion; -

¢ Compliance with the requirement will result in greater risk to human health and the environment than

other alternatives;
« Compliance with the requirement is technically impracticable from an engineering perspective;

e The remedial action selected will attain a standard of performance that is equivalent to that required

by the ARAR through the use of another method or approach;

o With respect to a state requirement, the state has not consistently applied the ARAR in similar

circumstances at other remedial actions within the state; or
e Compliance with the ARAR will not provide a balance between protecting public health, welfare, and
the environment at the facility with the availability of Superfund money for response at other facilities

(fund-balancing). This condition only applies to Superfund-financed ac_:tions.

The National Qil and Hazardous Substances Pollution Contingency Plan (called the National Contingency
Plan) has identified three categories of ARARs [40 CFR Section 300.400 (g)]:

¢ Contaminant-Specific: Health/risk-based numerical values or methodologies that establish

concentration or discharge limits for particular contaminants. Examples include Maximum
Contaminant Levels (MCLs) and Clean Water Act (CWA) Ambient Water Quality Criteria (AWQC). .
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s Location-Specific: Restrict actions or contaminant concentrations in certain environmentally sensitive
areas. Examples of these areas regulated under various Federal laws include floodplains, wetlands,

and locations where endangered species or historically significant cultural resources are present.

s Action-Specific. Technology- or activity-based requirements, limitations on actions, or conditions
involving special substances. Examples of action-specific ARARs include wastewater discharge

standards.

This section discusses contaminant- and location-specific ARARs and TBCs. Action-specific ARARs and

TBCs are presented in Section 2.3 along with the discussion of general response actions.

21.2.2 Contaminant-Specific ARARs and TBCs

This section presents a summary of Federal and state contaminant-specific ARARs and TBCs. All of
these ARARs and TBCs provide some medium-specific guidance on “acceptabie” or “permissible”

concentrations of contaminants.

Tables 2-1 and 2-2 present a list of Federal and State of Connecticut's chemicai-specific ARARs and
TBCs for the DRMO FS.

2.1.2.3 Location-specific ARARs and TBCs

Table 2-3 and 2-4 pre'sent a list of Federal and State of Connecticut’s location-specific ARARs and TBCs
for the DRMO FS.

213 Media of Concern

Based upon the discussion in Section 1.0 involving toxicity and risk assessment for both ecological and
human health receptors, the contaminated medium at the DRMO was determined to be soil (surface and
subsurface). The DRMO is in an area where groundwater has recently (March 5, 1997) been reclassified
as GB (nondrinking water source); therefore, drinking water standards are not considered ARARs for this
site. However, several contaminants have been detected in the groundwater at concentrations. which
exceeded ARARs for the protection of surface water, therefore the groundwater is also a media of
concern. If it is determined that the soil or groundwater is impacting the surface water of the Thames

River, remedial alternatives will be developed to prevent further adverse impacts.
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TABLE 21

' DRMO FS
FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs
NSB-NLON GROTON, CONNECTICUT

Requirement

Citation Status Synopsis

Action to be Taken to Attain ARAR

Cancer Siope Factors (CSFs)

TBC CSFs are guidance values used to evaluate
the potential carcinogenic hazard caused by
exposure to contaminants.

Primary basis for development of human health
protection PRGs for soil at this site.

Reference Dose (RfDs)

TBC RfDs are guidance values used to evaluate
the potential noncarcinogenic hazard caused
by exposure to contaminants.

Primary basis for development of human-health
protection PRGs for soil at this site.
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TABLE 2-2

DRMO FS
STATE OF CONNECTICUT CHEMICAL-SPECIFIC ARARs AND TBCs
NSB-NLON GROTON, CONNECTICUT

r

Requirement

Citation l Status | Synopsis

Action to be Taken to Attain ARAR

There are no state chemical-specific ARARs.
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TABLE 2-3

DRMO FS

FEDERAL LOCATION-SPECIFIC ARARs AND TBCs
NSB-NLON GROTON, CONNECTICUT

Requirement Citation Status Synopsis Action to be Taken to Attain ARAR
Executive Order 11988 Executive Order Applicable Requires federal agencies, wherever possible, | Measures would be taken to minimize impacts to
RE: Floodplain Management 11988 to avoid or minimize adverse impacts upon Thames River floodplain during any remediai

floodplains. Requires reduction of risk of flood | activities. Remedial activities would not take
loss, minimization of the impact of floods on place during periods of flooding.
human safety, health and welfare, and
restoration and preservation of natural and
beneficial values of floodplains.
Coastal Zone Management Act 16 USC Parts 1451 Applicable This act requires that any actions must be This site is located in a state coastal fiood zone
et seq. conducted in a manner consistent with state (within the 100 year Fioodplain). Therefore,
approved management programs. applicable state coastal management
requirements will be addressed.
Fish and Wildlife Coordination 16 USC Part 661 et. | Applicable Requires action to be taken to protect fish and | USFWS and appropriate CT State department
Act seq. ; 40 CFR wildlife from projects affecting streams or would be consulted on how to minimize impacts of
Section 6.302 rivers. Consultation with U.S. Fish and Wildlife | any remedial activities on any wildlife that may be-
Service is needed to develop measures to dependent on the Thames River.
prevent and mitigate loss.
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TABLE 2-4

DRMO FS
STATE OF CONNECTICUT LOCATION-SPECIFIC ARARs AND TBCs
NSB-NLON GROTON, CONNECTICUT

Requirement Citation Status Synopsis Action to be Taken to Attain ARAR

Coastal Management Act CGS 22a-90to 112 | Applicable Requires project within a state-designated Any remedial actions would be carried out so as
coastal zone to minimize adverse impacts on to minimize impacts to coastal resources..
natural coastal resources.

Tidal Wetlands RCSA 22a-30-1 to Applicable Activities within or affecting tidal wetlands are Any remedial action would be implemented so as
17 regulated. to not negatively impact tidal resources.
CT Endangered Species Act CGS 26-303t0 314 | Applicable Regulates activities affecting state-listed The state-threatened Atiantic sturgeon inhabits the
endangered or threatened species or their Thames River. Any remedial action, would be
critical habitat. implemented so as to not negatively impact the

sturgeon or any of its critical habitat which may
occur within the river.

4920 010
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214 Chemicals of Concern for Remediation

COCs for the DRMO were determined based on a human health and ecological risk assessment and
based on screening of- maximum concentrations with state and Federal criteria. The final COCs will be
comprised of chemicals in the soil and groundwater which impact the surface water of the Thames River.
The COC list will be developed by comparing maximum detected chemical concentrations in the soil and

groundwater to appropriate criteria as discussed below.

2.1.41 Soil Chemicals of Concern

CTDEP Soil Remediation Standards COCs

Site-specific soil data were compared to the State of Connecticut's remediation standards for direct
exposure and pollutant mobility in the Phase Il Rl. Both validated and unvalidated analytical data were
used for this comparison. Direct exposure criteria for residential exposure were used to conservatively
evaluate potential exposure to the soil at the site. The following chemicals were found at maximum
concentrations exceeding the state remediation standards for direct exposure under residential land use

and were retained as COCs in the Phase Il RI:

e 1,1,2,2-Tetrachloroethane
e Vinyl chloride

+ Benzo(a)anthracene

e Benzo(a)pyrene

e Benzo(b)fluoranthene

¢ Aroclor-1260

¢ Beryllium

o Ch‘romium

e Zinc

Human Health Risk COCs

A human health risk assessment was performed under the Alternative Direct Exposure Scenario as
allowed by CTDEP (see Section 1.4.2) to determine risks associated with exposure to site soils based on
re-analyzed data. This risk assessment considered potential COCs which had concentrations that
exceeded risk-based concentrations for contaminated soil. The human health risk assessment identified
the following chemicals as COCs (i.e., chemicals contributing to a cumulative ICR > 1E-4 and/or an
HI > 1.0) in the DRMO surficial and subsurface soil:
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s Aroclors-1254 & 1260

Beryllium ¢ Benzo(a)anthracene

e Hexachlorobiphenyl » Cadmium e Benzo(a)pyrene

e 1,23,46,78-HpCDD s Chromium e Benzo(b)fluoranthene

« OCDD e Lead » Dibenzo(a,h)anthracene
e Arsenic e Vinyl Chloride « Indeno(1,2,3-cd)pyrene

These chemicals were retained in this FS as potential soil COCs for the protection of human health.

Ecological Risk COCs

In addition, the Phase Il R! ecological risk assessment evaluated risk to ecological receptors associated

with contamination in surface soil. The following compounds were identified as potential COCs:

s Benzo(a)anthracene e 44-DDT e Cobalt

+ Benzo(a)pyrene s 44-DDD e Copper

e Benzo(b)fluoranthene e Aroclor 1260 e |ead

e Benzo(g,h,i)perylene e Aluminum ¢ Manganese
e Benzo(k)fluoranthene ¢ Antimony e Mercury

e Chrysene e Barium e Silver

¢ Fluoranthene e Boron e Thallium

* Indeno(1,2,3-cd)pyrene ¢ Cadmium o  Vanadium

¢ Phenanthrene e Chromium o Zinc

The above listed chemicals were retained in this FS as potential surface soil COCs for the protection of

ecological receptors.

Groundwater Protection COCs

To address concerns regarding migration of chemicals from soil to groundwater, maximum surface and
subsurface soil concentrations were compared to Connecticut Department of Environmental Protection
(CTDEP) Pollutant Mobility Criteria for soil in an area where groundwater has been designated as
GA/GAA (CTDEP, December 1995) in the Phase Il Rl. Until recently, the groundwater classification at the
DRMO site was GA but, in 1996, the Navy submitted an application to reciassify the groundwater to GB.
In response to this application, a letter, dated October 21, 1996, was received by the Navy in which
CTDEP stated that the application appears to meet the criteria for reclassification, pending the results of a

public hearing. The public hearing was conducted December 13, 1996 and, as a result, reclassification
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occurred on March 5, 1997. Therefore, the list of COCs determined in the Phase Il Rl was revised to
reflect chemicals detected in the soil above GB Pollutant Mobility Criteria. The following chemicals

exceeded the pollutant mobility criteria for the protection of groundwater:

o 1,1,2,2-Tetrachloroethane ¢ Fluoranthene

¢ 1,2-Dichloroethane o Naphthalene

¢ 1,2-Dichloroethene (total) ¢ Phenanthrene

o Trichloroethene e Pyrene

e Vinyl Chioride e Heptachlor Epoxide

. Benzo(a)anthracene o Aroclors-1254 & 1260
s Benzo(a)pyrene e Hexachlorobiphenyl

s Benzo(b)fluoranthene ¢ Cadmium

e Benzo(k)fluoranthene e lead

e Bis(2-ethylhexyl)phthalate

¢ Fluorene

However, since ground elevation at the DRMO is below the high seasonal water table and based upon
discussions between the Navy, U.S. EPA, and CTDEP, the GB Pollutant Mobility Criteria have been
identified as not applicable at the DRMO. Therefore, the contaminant list will be further screened in this

FS to be protective of the surface water of the Thames River.

Surface Water Protection COCs

To determine soil COCs to be protective of the surface water of the Thames River, surface water quality
values will be used to back calculate soil concentrations that will not adversely impact the Thames River. It
is unlikely that human receptors will consume aquatic life that has only been exposed to contaminants
from the DRMO. Therefore, surface water values protective of aquatic life will be used to calculate
allowable soil values when available. Any of the above contaminants present in the soil above these
calculated concentrations will be retained as COCs. An allowable soil value will be calculated to be

protective of the surface water using the following equation:

PRG = — W __ ,sgL
MCL or HBL
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Where:

SWV = Surface Water Quality Value

MCL = Federal Maximum Contaminant Level
HBL = Federal Health Based Limit

SSL = Federal Soil Screening Level

The proposed surface water quality screening values to be used for this calculation were derived from
several sources and are based on chronic NAWQCs for fresh water. Values for several inorganic
compounds, acenaphthene, fluoranthene, and endrin are based on chronic NAWQCs. These values
were developed by the U.S. EPA for the protection of most aquatic species most of the time with a
reasonable level of confidence (ORNL, 1996; Suter and Mabrey, 1994). All other proposed values are
Tier 1| secondary chronic values. These values are presented in the Oak Ridge National Laboratory
database of ecological benchmark values (ORNL, 1996). The methodology used to derive the Tier Il
chronic values is described in U.S. EPA's Proposed Water Quality Guidance for the Great Lakes System
(U.S. EPA, 1993) and uses a similar approach to that used to derive NAWQCSs but includes conservation
factors which adjust for fewer data points. The value presented for heptachlor epoxide is based on the
Tier |l chronic value for heptachlor. CTDEP's Surface Water Protection Criteria (SWPCs) were used when

NAWQCSs were not available. The proposed values are all based on freshwater criteria.

The CTDEP's SWPCs were developed by considering the NAWQCs and a dilution factor of 10. The
Remediation Standard Regulations allow for determination of a site specific SWPC based upon a higher
dilution factor if the receiving body of water (Thames River) is of sufficient size. Based on minimum
freshwater flows from the Shetucket and Yantic Rivers which join to form the Thames River, the
approximate flow of the freshwater portion of the Thames River is 1,512,000 cubic feet/day (B&R
Environmental, March 1997). In actuality, the flow rate in the Thames River is higher due to tidal
exchange. The groundwater discharge into the Thames River from the DRMO is estimated to be 1,666
cubic feet/day (B&R Environmental, March 1997). The calculated dilution factor for the DRMO
groundwater entering the Thames River is 226. Therefore, for conservativeness, a dilution factor of 100
was used to calculate site-specific SWPC values, which stands approximately mid-range between
CTDEP’s standard SWPC dilution factor of 10 and the calculated maximum dilution factor of 226.

Federal SSLs for the migration of chemicals to groundwater are available with a default dilution-
attenuation factor (DAF) of 20 to account for natural processes that reduce contaminant concentrations in
the subsurface (U.S. EPA, May 1996). A DAF of 20 is acceptable for sites 0.5 acres in size. However,
because the DRMO is larger, a DAF of 10 was used. To be conservative the DAF of 20 was divided by 2
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to obtain an SSL with a 10 DAF. The Federal SSLs for pollutant mobility are based on achieving MCLs in
the groundwater or a health based limit (HBL) calculated for a 30-year exposure duration, (ICR of 1E-6 or
HI of 1.0).

Table 2-5 presents the calculated maximum soil concentrations that are protective of the surface water in
the Thames River. Table 2-6 compares the maximum soil concentrations to their respective revised

screening values. The following COCs based on protection of surface water will be retained for this FS:

e Benzo(a)anthracene e Silver

+ Benzo(a)pyrene e Zinc

s  Benzo(b)fluoranthene ¢ Benzoic Acid

e Barium e 44-DDD

e Cadmium e Aroclors-1254 & 1260
e  Chromium + Hexachlorobiphenyl

In addition, the maximum groundwater concentrations for the soil contaminants that exceeded
groundwater protection standards were compared to the surface water quality screening values a shown
on Table 2-5. None of the above listed chemicals have been detected in the groundwater at concentration

which exceed the calculated screening criteria for the protection of the surface water of the Thames River.

21.4.2 Groundwater Chemicals of Concern

The Phase Il Rl human health risk assessment did not identify any chemicals in the groundwater as a
concern to human receptors. In addition, since at the DRMO there is no direct contact between ecological

receptors and the groundwater, no COCs were identified for groundwater ecological risks.

Analytical groundwater data for the site were compared to Connecticut MCLs and remediation standards
for groundwater and surface water protection. The groundwater protection criteria used in the Phase Il Rl

were applicable for GA or GAA designated groundwater.

Although COCs were identified in the Phase Il RI as a concern, the groundwater of the site was recently
reclassified to GB as discussed in Section 2.1.4.1. Therefore, groundwater at the DRMO is not
considered a drinking water source and the COCs identified for direct contact in the Phase Il Rl are not
retained as COCs for this FS.
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TABLE 2-5

DRMO FS

SUMMARY OF CONCENTRATIONS AND DETERMINATION OF SURFACE WATER PROTECTION LEVELS - SOIL
NSB-NLON, GROTON, CONNECTICUT

PAGE10F 3
Chemical Maximum Concentrations SSL MCL (2) HBL (3) SW Quality Calculated
Soil - Sur | Soil - All | Groundwater] 10 DAF (1) Screening Values| Max Soil Conc.
mg/kg mg/kg mg/L mg/kg mg/L mg/L mg/L (4) mg/kg

Aluminum 15400 18900 19.3 “6) | 0.05-02(11) (6) 8.7 «(6)
Antimony 134 134 ND 2.5 0.006 -(9) 3 1250.00
Arsenic 17 16.4 0.021 14.5 0.05 ~(9) 19 5510.00
Barium 934 934 0.288 800 2 -(9) 0.4 160.00
Beryllium 14.3 24.9 0.001 315 0.004 -(9) 0.066 519.75
Boron 2.9 2.9 2.37 -(6) -(6) -(6) 0.16 -(6)
Cadmium 126 126 0.004 4 0.005 -(9) 0.11 88.00
Calcium 11500 16300 274 -(6) -(6) -(6) -(6) -(6)
Chromium 1210 1210 0.0476 19 0.1 -(9) 1.1 209.00
Cobalt 83.3 179 0.0143 -(6) -(6) ~(6) 2.3 -(6)
Copper 7170 8730 0.355 -(6) 1.3 -(9) 1.2 -(6)
Cyanide 7.68 7.68 ND 20 0.2 -(9) 0.52 52.00 °
Iron 48600 103000 44.8 -(6) -(6) -(6) 100 -(6)
Lead 5980 5980 0.0527 400(8) 0.015 -(9) 0.32 8530.00
Magnesium 7190 7190 949 -(6) -(6) -(6) -(6) -(6)
Manganese ND 1260 1.44 -(6) 0.05(11) -(6) 12 -(6)
Mercury 325 20.7 0.0003 1 0.002 -(9) 0.13 65.00
Nickel 321 1250 0.0329 65 0.1 -(9) 16 10400.00
Potassium 6520 6520 364 -(6) -(6) -(6) -(6) -(6)
Selenium 0.773 0.773 0.0235 25 0.05 -(9) 0.039 1.95
Silver 24.3 243 ND 17 0.111) -(9) 0.036 6.12
Sodium 4220 4220 7560 -(6) -(6) -(6) -(6) -(6)
Thallium 0.64 0.64 ND 0.35 0.002 -(9) 0.9 157.50
Vanadium 33 368 0.0642 3000 -(6) 0.3 2 20000.00
Zinc 28300 28300 0.356 6000 5(11) -(9) 11 13200.00
1,4-Dichlorobenzene ND ND 0.0005 1 0.075 -(9) 15 20.00
1,1-Dichloroethane 0.0036 0.00625 0.003 11.5 -(6) 4 4.7 13.51
1,2-Dichloroethane 0.00668 | 0.00668 ND 0.01 0.005 -(9) 91 182.00
1,2-Dichoroethene (total) ND ND 0.008 0.2 (cis) 0.07 (cis) -(9) 59 168.57
2-Butanone 0.0144 0.0144 ND -(6) -(6) -(6) 1400 -(6)
Acetone 1.63 1.63 ND 8 -(6) 4 150 300.00
Benzene 0.00641 | 0.00641 ND 0.015 0.005 -(9) 13 39.00
Carbon Disulfide 0.00537 | 0.00537 0.003 16 -(6) 4 0.092 0.37
Chloroethane ND 0.00155 ND -(6) -(6) -(6) -(6) -(6)
Ethylbenzene ND 0.00907 ND 6.5 0.7 -(9) 0.73 6.78
2-Hexanone ND 0.00303 ND -(6) -(6) -(6) 9.9 -(6)
Methylene Chloride 0.427 0.427 ND 0.01 0.005 ~(9) 220 440.00
4-Methyl-2-pentanone ND 0.00121 ND ~(6) -(6) -(6) 17 -(6)
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TABLE 2-5

DRMO FS
SUMMARY OF CONCENTRATIONS AND DETERMINATION OF SURFACE WATER PROTECTION LEVELS - SOIL .
NSB-NLON, GROTON, CONNECTICUT

1920 OLD

PAGE 20F 3
Chemical Maximum Concentrations SSL MCL (2) HBL (3) SW Quality Caiculated
Soil - Sur | Soil - All { Groundwater| 10 DAF (1) Screening Values| Max Soil Conc.

mg/kg mg/kg mg/L mg/kg mg/L mg/L mg/L (4) mg/kg
4-Methylphenol ND 0.209 ND «6) {(6) ~(6) 0.013 ~(6)
Styrene 0.00128 | 0.00259 ND 2 0.1 -(9) ~(6) -(6)
1,1,2,2-Tetrachloroethane ND 0.000178] - ND 0.0015 -(6) 0.0004 61 228.75
Tetrachloroethene 0.0147 0.0147 ND 0.03 0.005 -(9) 9.8 58.80
Toluene 0.00986 0.0122 ND 6 1 -(9) 0.98 5.88
Trichloroethene 0.04 0.0931 0.008 0.03 0.005 -(9) 47 282.00
Vinyl chioride ND 0.00166 0.005 0.005 0.002 -(9) 78.2 195.50
Xylenes, Total 0.00464 0.0297 ND 95 10 -(9) 1.3 12.35
1,3-Dichlorobenzene ND 1.06 ND -(6) 0.6 -(6) 7.1 -(6)
1,2,4-Trichlorobenzene 4.94 4.94 ND 2.5 0.07 -(9) 11 392.86
2-Methyinaphthalene 8.36 8.36 ND -(6) -(6) -(6) -(6) -(6)
Acenaphthene 6.19 13.7 ND 285 -(6) 2 23 327.75
Acenaphthylene 0.373 56 ND -(6) -(6) -(6) 0.003(5) -(6)
Anthracene 7.22 29.3 ND 6000 -(6) 10 0.073 43.80
Benzo(a)anthracene 12.3 43.7 ND 1 -(6) 0.0001 0.0027 27.00
Benzo(a)pyrene 8.81 40.6 ND 4 0.0002 -(9) 0.0014 28.00
Benzo(b)fluoranthene 8.87 78.6 ND 2.5 -(6) 0.0001 0.003 (5) 75.00
Benzo(g,h,i)perylene 36 11 0.001 -(6) -(6) -(6) -(6) -(6)
Benzo(k)fluoranthene 13.8 19.4 ND 24.5 -(6) 0.001 0.003 (5) 73.50
Benzoic Acid 12 12 0.021 200 -(6) 100 4.2 8.40
Bis(2-ethylhexyl)phthalate 9.73 12.5 0.01 1800 0.006 ~-(9) 0.012 3600.00
Butyl benzyl phthalate ND 0.423 ND 465 -(6) 7 1.9 126.21
Carbazole 3.61 14,2 ND 0.3 -(6) 0.004 -(6) -(6)
Chrysene 12.7 47 .1 ND 80 -(6) 0.01 -(6) -(6)
Dibenzo(a,h)anthracene ND 1.16 ND 1 -(6) 0.00001 -(6) -(6)
Di-N-Butyl Phthalate ND ND 0.001 1650 -(6) 4 0.1 41.25
Dibenzofuran 3.39 143 ND -(6) -(6) ~(6) 0.37 -(6)
Diethyl Phthalate ND ND 0.003 235 -(6) 30 21 164.50
Dimethyl Phthalate ND ND 0.0009 -(6) -(6) 400 -(6) -(6)
Di-N-Octyl Phthalate ND ND 0.005 5000 -(6) 0.7 -(6) -(6)
Fluoranthene 35.1 95.1 ND 2150 -(6) 1 0.62 1333.00
Fluorene 9.43 - 19.2 ND 280 -(6) 1 0.39 109.20
Indeno(1,2,3-cd)pyrene 36 9.29 0.001 7 -(6) 0.0001 ~ -(6) -(6)
Naphthalene 4.56 237 ND 42 -(6) 1 1.2 50.40
Phenanthrene 35.7 96.9 ND -(6) -(6) -(6) 0.63 . -(6)
Phenol ND ND 0.004 50 -(6) 20 11 27.50
Pyrene 25.4 174 ND 2100 -(6) 1 -(6) -(6)
4,4-DDD 0.227 0.227 ND 8 -(6) 0.0004 0.0000041 0.08
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TABLE 2-5

DRMO FS

SUMMARY OF CONCENTRATIONS AND DETERMINATION OF SURFACE WATER PROTECTION LEVELS - SOIL
NSB-NLON, GROTON, CONNECTICUT

PAGE 3 OF 3
Chemical Maximum Concentrations SSL MCL (2) HBL (3) SW Quality Calculated
Soil - Sur | Soil - All | Groundwater| 10 DAF (1) Screening Values| Max Soil Conc.
mg/kg mg/kg mg/L mg/kg mg/L mg/L mg/L (4) mg/kg
4,4"-DDE 0.0359 | 0.0359 ND 27 -(6) 0.0003 -(6) -(6)
4,4'-DDT 0.0634 0.0634 ND 16 -(6) 0.0003 0.0000041 0.22
Aroclors (1254+1260) 40.4 51.5 ND 1 0.0005 -(9) 0.00019 0.38
Delta-BHC 0.00509 | 0.00509 ND -(6) -(6) -(6) 0.0004 -(6)
Dieldrin 0.00468 | 0.00468 ND 0.002 -(6) 0.000005 -(6) -(6)
Endosulfan Il 0.0254 0.0254 ND 9 -(6) 0.2 0.0051 0.23
Endosulfan Sulfate 0.0379 0.0379 ND -(6) - -(6) -(6) -(6) -(6)
Endrin 0.0125 0.0125 ND 0.5 0.002 -(9) 0.0061 1.53
Endrin Aldehyde 0.00686 | 0.00686 ND -(6) -(6) -(6) -(6) -(6)
Endrin Ketone 0.0319 0.0319 ND -(6) © ~(6) -(6) -(6) -(6)
Gamma-Chlordane 0.0204 0.0204 ND 5 0.002 -(9) 0.0037 9.25
Heptachlor Epoxide 0.0207 0.0207 ND 0.35 0.0002 -(9) 0.00069 (7) 1.21
NOTES:
1 From the USEPA Soil Screening Guidance (USEPA, May 1996).
2 Maximum Contaminant Level (USEPA, 1995).
3 ‘Water Health Based Limit calculated for 30-year exposure duration, 10E-6 risk or hazard quotlent = 1(USEPA, May 1996).
4 Chronic Criteria for Aquatic Life with a dilution factor of 100 (ORNL, 1936) unless otherwise noted.
5 CTDEP Surface Water Protection Criteria for Substances in Groundwater with a dilution factor of 100 (CTDEP, December 1995).
6 Criteria is unavailable for this chemical.
7 Based on Tier Il chronic value for heptachior (ORNL, 1996).
8 A screening level of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA

Corrective Action Facilities (USEPA, 1994).
9 MCL is available for this chemical; therefore, HBL value not required.
10 Recommended preliminary remediation goai set by EPA (USEPA, May 1996).

11 Secondary MCL.

DAF = Dilution and attenuation factor

SSL = Soil Screening Level

SW = Surface Water

HBL = Health Based Limit

MCL = Maximum Contaminant Level
Sur = Surface

All = All soil (0 -4 ft.)

ND = Not detected
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TABLE 2-6

DRMO FS

DEVELOPMENT OF SOIL COCs
NSB-NLON, GROTON, CONNECTICUT

PAGE10F 3
[ CHEMICAL | INITIAL SCREENING | REVISED SCREENING | MAX CONCENTRATION [ COCFOR FS |
P Soil | Pollutant Mobility (1) | Max Allowable Concentration | Max Soil Concentration |  Yes/No |
(mg/kg) (mg/kg) (mglkg)
1,1-Dichloroethane 14 13.51 0.00625 No
1,2-Dichloroethane 0.2 182.00 0.00668 No
2-Butanone 80 NA 0.0144 No
Acetone 140 300.00 1.63 No
Benzene 0.2 39.00 0.00641 No
Carbon Disulfide NA 0.37 0.00537 No
Chloroethane NA NA 0.00155 No
Ethylbenzene 10.1 6.78 0.00907 No
2-Hexanone NA NA 0.00303 No
Methylene Chloride 1 440.00 0.427 No
4-Methyl-2-pentanone 14 NA 0.00121 No
4-Methylphenol NA NA 0.209 No
Styrene 20 NA 0.00259 No
1,1,2,2-Tetrachloroethane 0.1 228.75 0.00178 No
Tetrachloroethene 1 58.80 0.0147 No
Toluene 67 5.88 0.0122 No
Trichloroethene 1 282.00 0.0931 No
Vinyl Chioride 0.4 195.50 0.00166 No
Xylenes, Total 19.5 12.35 0.0297 No
1,3-Dichlorobenzene 120 NA 1.06 No
1,2,4-Trichlorobenzene NA 392.86 4.94 No
2-Methylnaphthalene NA NA 8.36 No
Acenaphthene NA 327.75 13.7 No
Acenaphthylene 84 NA 56 No
Anthracene 400 43.80 29.3 No
Benzo(a)anthracene 1 27.00 43.7 Yes
Benzo(a)pyrene 1 28.00 40.6 Yes
Benzo(b)fluoranthtene 1 75.00 78.6 Yes
Benzo(g,h,i)perylene NA NA 11 No
Benzo(k)fluoranthene 1 73.50 19.4 No
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TABLE 2-6
DRMO FS
DEVELOPMENT OF SOIL COCs
NSB-NLON, GROTON, CONNECTICUT
PAGE 20F 3
[ CHEMICAL | INITIAL SCREENING | REVISED SCREENING { MAX CONCENTRATION { COC FOR FS_]
Soil Pollutant Mobility (1) | Max Allowable Concentration Max Soil Concentration Yes/No
Benzoic Acid NA 8.40 12 Yes
Bis(2-ethylhexyl)phthalate 11 3600.00 12.5 No
Buty! benzyl phthalate 200 126.21 - 0.423 No
Carbazole NA NA 14.2 No
Chrysene ~ NA o NA 471 No
Dibenzo(a h)anthracene NA NA 1.16 No
Dibenzofuran NA NA 14.3 No
Fluoranthene 56 1333.00 95.1 No
Fluorene 56 108.20 19.2 No
Indeno(1,2,3-cd)pyrene NA NA 9.29 No
|Naphthalene 56 50.40 23.7 No
Phenanthrene 40 NA 6.9 No
Pyrene 40 NA 174 No
4,4'-DDD NA 0.08 0.227 Yes
4,4'-DDE NA NA 0.0358 No
4,4-DDT NA 0.22 0.0634 No
‘|Aroclors (1254+1260) 0.005 0.38 51.5 Yes
Delta-BHC NA NA 0.00509 No
Dieldrin 0.007 NA 0.00468 No
Endosulfan i NA 0.23 0.0254 No
Endosuifane Sulfate NA NA 0.0379 No
Endrin NA 1.53 0.0125 No
Endrin Aldehyde NA NA 0.00686 No
Endrin Ketone NA NA 0.0319 No
Gamma-Chlordane 0.066 9.25 0.0204 No
Heptachlor Epoxide 0.02 B - 1.21 ~0.0207 No
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1 CTDEP Pollutant Mobility Criteria for Soil for GB Areas (CTDEP, December 1995).

COC Chemical of Concern

NA  Criteria unavailable to calculate a maximum aliowable soil screening level.

TABLE 2-6
DRMO FS
DEVELOPMENT OF SOIL COCs
NSB-NLON, GROTON, CONNECTICUT
PAGE 3 OF 3
[ CHEMICAL | INITIAL SCREENING | REVISED SCREENING MAX CONCENTRATION | COC FORFS |
Soil Pollutant Mobility (1) | Max Allowable Concentration Max Soil Concentration Yes/No
TCLP (mg/L) {mg/kg) (mg/L / mg/kg)

Aluminum NA NA 18900 No
Antimony 0.06 1250.00 134 No
Arsenic 0.5 5510.00 16.4 No
Barium 10 160.00 1.37/934 Yes
Beryllium 0.04 519.75 249 No
Boron NA NA 29 No
Cadmium 0.05 88.00 0.087/126 Yes
Calcium NA NA 16300 No
Chromium 0.5 209.00 0.11/1210 Yes
Cobalt NA NA 179 No
Copper 13 NA 8730 No
Cyanide 2 (SPLC) 52.00 7.68 No
Iron NA NA 103000 No
Lead 0.15 85630.00 0.87 /5980 No
Magnesium NA NA 7190 No
Manganese NA NA 1260 No
Mercury 0.02 65.00 20.7 No
Nickel 1 10400.00 1250 No
Potassium NA NA 6520 No
Selenium 0.5 1.95 0.1/0.773 No
Silver 0.36 6.12 0.029/24.3 Yes
Sodium NA NA 4220 No
Thallium 0.05 157.50 0.64 No
Vanadium 05 20000.00 368 No
Zinc 50 13200.00 28300 Yes
NOTES:



Since groundwater at the DRMO eventually discharges to the Thames River, site-specific groundwater
data were compared to CTDEP's SWPC (CTDEP, December 1995). The following compounds were
detected in the groundwater above their respective site-specific SWPCs and were retained as COCs in

the Phase il RI:
e Arsenic

« Copper

e - Lead

e Zinc

Table 2-7 compares the maximum groundwater concentrations to these site-specific SWPC values and
shows that, since no detected concentrations exceed these SWPC values, no groundwater COCs need
be retained for this FS.

2.2 PRELIMINARY REMEDIATION GOALS

Preliminary Remediation Goals (PRGs) are concentrations of contaminants in the environmental media
that, when attained, should achieve Remedial Action Objectives (RAOs). PRGs are developed to ensure
that contaminant concentration levels left on site are protective of human and ecological receptors. In

general, PRGs are established with consideration given to:
e Protecting human receptors from adverse health effects;
 Protecting the environment from detrimental impacts from site-related contamination;

« Compliance with Federal and state ARARs.

2.21 Preliminary Remediation Goals for Soil

Soil PRGs were determined for the COCs identified in Section 2.1. The soil PRGs were based on the

following criteria:
e Protection of human health

e Protection of ecological receptors

s Protection of surface water
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DEVELOPMENT OF GROUNDWATER COCs
NSB-NLON, GROTON, CONNECTICUT

TABLE 2-7

DRMO FS

PAGE 1 OF 2
[ CHEMICAL | INITIAL SCREENING | REVISED SCREENING [ MAX CONCENTRATION | coc |
| Groundwater | SWPC (1) | SWPC with 100 DF | Max Groundwater Concentration | Yes/No |
(ug/L) (ug/L) (uglL)
Aluminum NA NA 19300 No
Arsenic 4 40 21 No
Barium NA NA 288 No
Beryllium 4 40 1 No
Boron NA NA 2370 No
Cadmium 6 60 4 No
Calcium NA NA 274000 No
Chromium 110 1100 47.6 No
Cobalt NA NA 14.3 No
Copper 48 480 355 No
Iron NA NA 44800 No
Lead 13 130 52.7 No
Magnesium NA NA 949000 No
Manganese NA NA 1440 No
Mercury 0.4 4 0.3 No
Nickel 880 8800 329 No
Potassium NA NA 364000 No
Selenium 50 500 23.5 No
Sodium NA NA 7560000 No
Vanadium NA NA 64.2 No
Zinc 123 1230 356 No
1,1-Dichioroethane NA NA 3 No
1,2-Dichloroethene (total) NA NA 8 No
Carbon disulfide NA NA 3 No
Trichloroethene 2340 23400 8 No
Vinyl chloride 15750 157500 5 No
1,4-Dichlorobenzene 26000 260000 0.5 No
Benzo(g,h,i)perylene NA NA 1 No
Benzoic acid NA NA 21 No
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PAGE 2 OF 2
( CHEMICAL | INITIAL SCREENING | REVISED SCREENING | MAX CONCENTRATION | coC |
[ Groundwater | SWPC (1) [ SWPC with 100 DF | Max Groundwater Concentration | Yes/No |
(uglL) (ug/L) (ug/L)
Bis(2-ethylhexyl)phthalate 59 590 10 No
Di-N-butyi phthaiate 120000 1200000 i No
Di-N-octyl phthalate NA NA 5 No
Diethy! phthalate NA NA 3 No
Dimethyi phthalate NA NA 0.9 No
Indeno(1,2,3-cd)pyrene NA NA 1 No
Phenol 92000000 920000000 4 No
NOTES:
1 Surface Water Protection Criteria for Substances in Groundwater, using a dilution factor of 10 (CTDEP, December 1995).
COC ' Chemical of Concern
DF Dilution Factor

SWPC Surface Water Protection Criteria

P



2.21.1 Human Health Risk-Based PRGs

Using recalculated risk values based on the analyte concentrations with validated and unvalidated data
and for “all soil” data from 0 to 10 feet bgs, Preliminary Remediation Goals (PRGs) were calculated for
several potential human receptors at NSB-NLON. The set of chemicals considered for PRG evaluation
consisted of the COCs described in Section 2.1.4.1. |Initially, all exposure pathways (considering all
receptors, media, and routes of exposure) with Incremental Cancer Risks (ICRs) of more than 1E-06
and/or Hazard Indices (HIs) of more than 1.0 were identified. If the risk or hazard values approached
these levels, the relevant scenarios were also included for initial consideration. For each scenario,
individual chemicals which contributed at least 1E-6 to the ICR or 0.1 to the HI were selected. If the risk or
hazard values approached these levels, the contributing chemicals were also included in the PRG
calculations. Upon further consideration, the ICR level of 1E-4, established by U.S. EPA as representing

an unacceptable risk, was used instead to initially screen potential cancer risks for development of PRGs.
Site-specific PRGs were calculated using the following equation:
Exposure Concentration/Calculated Risk Value = PRG/Desired Risk Level
Solving for the PRG, the equation becomes:
PRG = (Exposure Concentration) (Desired Risk Level)/Calculated Risk Value
For example, assuming that the total ICR (ingestion and dermal routes) for an employee exposed to
Aroclors in surface soil was 1.86 E-6 (B&R Environmental, March 1997) and that the soil concentration
was 0.35 mg/kg, the PRG at the 1E-6 level would be calculated as follows:
PRG = (0.35 mg/kg) (1E-6)/1.86E-6 = 0.19 mg/kg
PRG calculations are included in Appendix A.
The final PRGs for soil COCs were selected by identifying chemicals which contributed at least a 1E-06
risk to an overall ICR of more than 1E-4 and/or a major portion of an overall HI greater than 1.0. Typically

the COCs for non-carcinogenic risk contributed an HQ approaching or greater than 1.0. The following

PRGs were developed for the COCs identified during the human health risk assessment:
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Soil PRGs For Full-Time Employee:
e Aroclors (1254 and 1260) 10 mg/kg

Soil PRGs For Construction Worker:
e Aroclors (1254 and 1260) 6 mg/kg

e Cadmium 84 mg/kg

Soil PRGs For Older Child Trespasser:
s Aroclors (1254 and 1260) 10 mg/kg

Soil PRGS For Future Resident:

e Benzo(a)anthracene 2 mg/kg

e Benzo(a)pyrene 0.2 mg/kg
¢ Benzo(b)fluoranthene 2 mg/kg

+ Dibenzo (a,h)anthracene 0.2 mg/kg
» Indeno(1,2,3-cd)pyrene 2 mg/kg

e Aroclors (1254 and 1260) 0.35 mg/kg
s Hexachlorobipheny! 0.35 mg/kg
o Dioxins (HpCDD & OCDD) 0.00059 mg’kg
s Arsenic 0.96 mg/kg
o Beryllium 0.35 mg/kg
o Cadmium 67 mg/kg

¢ Chromium 11 mg/kg

2.24.2  Ecological Risk-Based PRGs

Although, as per the Phase Il RI, under the current land use the ecological receptor exposure risks for the
DRMO are low. However, under a future land use scenario, removal of the asphalt cap could be
anticipated allowing ecological receptors to be exposed to surface soil. Therefore, PRGs for soil at the
DRMO were derived from values presented in either the Area A Downstream/OBDA FFS (B&R
Environmental, July 1997) or the ORNL database (ORNL, 1996) of toxicological benchmarks for
ecological risk assessment. The value for DDT/DDD was derived using a risk-based approach to
calculate a site-specific value which is protective of terrestrial receptors such as the short-tailed shrew
(B&R Environmental, July 1997). The PRG for zinc was based on a screening value determined to be
protective of terrestrial plants (ORNL, 1996; Will and Suter, 1994). All other soil PRGs presented were
derived by ORNL and were chosen by comparing the ORNL benchmarks for plants, microorganisms, and
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earthworms in soils to calculate PRGs for wildlife. The most conservative value was selected as the soil
PRG (Efroymson et al., 1996). PRGs were only developed for COCs determined to contribute the major
portion of the cumulative risk to the ecological receptors. Table 2-8 lists the PRGs developed for the
COCs determined to be major contributors in the Ecological Risk Assessment.

2.21.3 PRGs for the Protection 6f Surface water

PRGs were developed for the soil at the DRMO to be protective of the surface water of the Thames River
by leaching of contaminants from the soil to the groundwater and then to the surface water. Federal
guidance for poliutant mobility are based on achieving MCLs in the groundwater. An allowable soil value
was calculated to be protective of the surface water by taking a ratio of the maximum SWPC divided by
the MCL or HBL and multiplying by the Federal pollutant mobility criteria (see Section 2.1.4.1). The
following PRGs were developed for the COCs identified in the soil to be protective of the surface water

from contaminants leaching from the soil:

e Benzoic Acid 8.4 mg/kg e Chromium 209 mg/kg
e Benzo(a)anthracene 27 mg/kg s Silver 6.12 mg/kg
¢ Benzo(a)pyrene | 28 mg/kg e Zinc 13,200 mg/kg
+ Benzo(b)fluoranthene 75 mg/kg e Aroclors-1254 & 1260 0.38 mg/kg
e Barium 160 mg/kg ¢ Hexachiorobiphenyl 0.38 mg/kg
e Cadmium 48 mg/kg e 44-DDD 0.08 mg/kg

2214 Summary of Soil PRGs

Table 2-9 summarizes the PRGs developed for the chemicals determined to be COCs in the soil based on
the human health and ecological risk assessment conducted for a particular land use scenario or based

upon protection of surface water.

23 GENERAL RESPONSE ACTIONS AND ACTION SPECIFIC ARARS

General Response Actions (GRAs) are broadly defined remedial approaches that may be used (by
themselves or in combination with one or more of the others) to attain the RAOs. Action-specific ARARs
and TBCs are those regulations, criteria, and guidances that must be complied with or taken into

consideration during remedial activities on site.
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TABLE 2-8

DRMO FS

ECOLOGICAL RISK-BASED SOIL PRELIMINARY REMEDIATION GOALS
NSB-NLON, GROTON, CONNECTICUT

Contaminant of PRG (mg/kg) Source/Notes
Concern ;

Aluminum 50 Efroymson et al., 1996 (plant)
Antimony 5 Efroymson et al., 1996 (plant)
Boron 0.5 Efroymson et al., 1996 (plant)
Cadmium 3 Efroymson et al., 1996 (plant)
Chromium 0.4 Efroymson et al., 1996 (earthworm)
Cobalt 20 Efroymson et al., 1996 (plant)
Copper 50 Efroymson et al., 1996 (earthworm)
Lead 50 Efroymson et ai., 1996 (plant)
Mercury 0.128 Efroymson et al., 1996 (shrew)
Silver 2 Efroymson et al., 1996 (plant)
Thallium 1 Efroymson et al., 1996 (plant)
Vanadium 2 Efroymson et al., 1996 (plant)
Zinc 50 Will and Suter, 1994 (plant)
DDT, DDD 5 B&R Environmental, December 1996 (shrew)
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NSB-NLON, GROTON, CONNECTICUT

LAND USE (1) ARAR (2)
Current Iindustrial Future Residential
MEDIA: SOIL Scenario Scenario Ecoiogicai Aiternate Poiiutant Mobiiity
COCs Human Health Human Health Risk PRG (mg/kg) | to be Protective of the Surface
Risk PRG (mg/kg) Risk PRG (mg/kg) Water (mg/kg)
Benzoic acid ' 8.4
Benzo(a)anthracene 2* 27
Benzo(a)pyrene 0.2* 28
Benzo(b)fluoranthene 2 75
Dibenzo(a,h)anthracene 0.2
indeno(1,2,3-cd)pyrene 2
Aroclors (1254+1260) 6 0.35% 0.38
4,4-DDT 5
4,4-DDD 5 0.08*
Arsenic 1
Aluminum 50
Antimony 178 256 5*
Beryllium 0.35
Barium 160
Boron 0.5
Cadmium 3* 88
Chromium 11 0.4* 209
Cobalt ) 20
Copper 50
Lead 50
Mercury 0.128
Silver 2* 6.12
Thallium 1
Vanadium B ) 2
Zinc 50* 13200
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TABLE 2-9

DRMO FS
SUMMARY OF SOIL PRGs
NSB-NLON, GROTON, CONNECTICUT

NOTES:

1 Risk-based PRGs for chemicals contributing at least 1E-06 to a cumulative cancer risk of greater than 1E-04 or
a major portion of a noncancer hazard index of greater than 1.0.

2 Calculated value using Federal or State water quality standards (see Table 2-3).

* Lowest value selected as overall PRG.
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2.3.1 General Response Actions

GRAs describe categories of actions that could be implemented to satisfy or address a component of a
remedial action objective (RAQ) for the site. Remedial action alternatives will then be composed using
general response actions singly or in combination to meet the remedial action objectives. The remedial
action alternatives, composed of GRAs, will be capable of achieving the RAOs for each contaminated
medium at the site. The contaminated media of concern at the DRMO site is the soil. The following GRAs
will be considered for the DRMO site:

* No Action

» Institutional Controls
e Containment

e Removal

o Treatment

e Disposal

2.31.1 No Action

A no action response is included to act as a baseline in the comparison of all the alternatives. The no
action response is retained during the FS process as required by NCP [40 CFR 300.430(e)(6)]. This
response encompasses exactly what the name implies. No remedial action is taken and the contaminated
media is left undisturbed without the implementation of any institutional controls, containment, removal,
treatment, or other mitigating actions.. The no‘action response also does not provide for monitoring of
contamination or any restrictive use controls. For the DRMO, the no action response would leave the

existing cap in place but would not include any maintenance of that cap.

2.31.2 Institutional Controls

Access controls and/or land use restrictions are included in the institutional control response action.
These measures are taken to reduce or eliminate pathways of exposure to hazardous substances at the
site. These controls could involve the use of groundwater monitoring networks and/or groundwater use
restrictions and access controls. The physical qualities of the contaminants, volume, mobility and toxicity,
are not changed with the application of these controls. For the DRMO, the institutional controls response
action would also include maintenance of the existing cap.
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2.31.3 Containment

Another method of reducing the risk to the public and the environment is through containment, which
involves the application of physical measures to reduce the potential for exposure to contaminants and/or
contaminant migration. To reduce the migration of contaminants, the contaminated media must be isolated
from the primary transport mechanisms, such as wind, erosion, surface water, and groundwater.
Contaminated media may be isolated by installing surface and subsurface barriers that either block or
divert any transport media (i.e., groundwater, wind, etc.) or exposure pathway from the contaminants.
Pumping wells used for gradient control can provide a type of barrier to contain the migration of
contaminated groundwater plumes. For the DRMO, some containment is already provided by an existing

cap.

2314 Removal

Technologies under the removal response action category are used to move contaminated media from its
present location in order to be treated and/or disposed of elsewhere. Removal process options are
combined with treatment and/or disposal process options to develop alternatives and could involve the
installation of extraction wells or collection trenches to remove contaminated groundwater. For the
DRMO, the removal response action would also ihclude repair and restoration of these areas of the

existing cap which have been damaged by this response action.

2.3.1.5 Treatment

The treatment response action includes both in situ and ex situ treatment process options and could
include physical, chemical, biological, solidification and/or thermal measures designed to reduce the
toxicity, mobility, and/or volume of the contaminants present. Ex situ treatment process options are used

with removal and disposal process options to develop alternatives.

2.3.1.6 Disposal

Disposal technologies include placement of removed or treated materials in an onsite or an offsite
permanent disposal facility. The disposal process options are used with removal options and possible
treatment options to develop alternatives. The toxicity, mobility, or volume of the contaminants is not
reduced through the singular application of disposal. This response action will reduce or eliminate
exposure pathways related to direct human contact with contaminated material and also includes

discharge/release of untreated to treated groundwaters.
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2.3.2 Action-Specific ARARs

_Action-specific ARARs and TBCs are technology- or activity-based regulatory requirements or guidance

that would control or restrict remedial action. Tables 2-10 and 2-11 present a list of Federal and State of
Connecticut’s action-specific ARARs and TBCs for the DRMO FS.

24 ESTIMATED VOLUMES OF CONTAMINATED MEDIA

For remedial action purposes, preliminary volumes of contaminated media were estimated from sampiles
that contained contaminants at concentration levels that exceeded PRGs for current industrial land use

and future residential land use.

Figure B-1 in Appendix B presents the sample locations and concentrations of contaminants that exceed
PRGs for the current industrial land use scenario. Under the current industrial land use scenario,
concentrations of antimony and chromium detected in the soil samplesiwere not above the calculated
PRG values. Figure B-2 through B-6 in Appendix B present the sample locations and concentrations of
contaminants that exceed PRGs for the future residential land use scenario. Figures B-7 and B-8 show
the areas of soil that contain concentrations of chemicals exceeding PRGs. Based on the known extent of

contamination, the following are the estimated areas and volumes of contaminated soil:

Estimated Area Average Depth Estimated Volume

(sq ft) (ft) (cuyd)
Current Industrial Land Use o
Areas 6TB2 and DRMO 51-65 2,745 8 718
Areas DRMO 39-6TB9 and DRMO 40 4,800 6 1,066
Area DRMO 57-72 3,683 10 1.364
Total 3,148
Future Residential Land Use 3
Main Ecological Area 82,926 Y0 9,214
Areas 6TB2, DRMO40-71, and 6MW4S 6,100 6@ 678
Areas DRMO51-65, 6TB20, 6MW3D, and
6TB10-6MW2 9,490 8® 1,425
Areas 6TB3, DRMO45, and DRMO57-72 5,483 10@ 1,422
Area 6MW1S 900 8 267
Area 6MW7S 900 10 333
Total 13,572
NOTES:

(1) A 1:1 sideslope is assumed for stability during excavation.

(2) Areas previously excavated to a depth of 3 feet. Additional excavation of 3 feet only.
(3) Areas previously excavated to a depth of 3 feet. Additional excavation of 5 feet only.
(4) Areas previously excavated to a depth of 3 feet. Additional excavation of 7 feet only.
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FEDERAL ACTION-SPECIFIC ARARs AND

Pl P =T ..nnT

BCs

NSB-NLON, GROTON, CONNECTICUT

Requirement

Citation

Status

Synopsis of Requirement

Action to be Taken to Attain ARAR

Clean Water Act, National

Danllistinn Nicrharaa
FURGUUN WisLiidiye

Elimination System (NPDES)

40 CFR Parts 122 through
49

Potentially Relevant

and Annranriata
ang Appropniaie

NPDES (National Pollution Discharge

Eliminatian Quetam) narmite ara raoiirad
HNINalion Sysiem; permis arc requirec

for any discharges to navigable waters. If

ramanadinl antivitina inalisda ool o~
femieqiar aclivitics inCiute suCn a

discharge, the NPDES standards would be

Any alternative which would discharge into the Thames

River ar anv navigabla watar would raquire comnliance
NIVET OF alnly Navigatie waiel woliG require compsiance

with these regulations including treatment, if necessary.

ARARSs.
Clean Air Act National 40 CFR Part 61 Potentially Applicable | NESHAPs are a set of emissions standards | Emissions of hazardous air poliutants would be minimized
Emission Standards for for specific chemicals from specific by fugitive dust control and off gas treatment from the
Hazardous Air Pollutants production activities. thermal desorption facility.
(NESHAPS)
RCRA, Treatment Standards 40 CFR §268.45 Potentially Applicable | Sets treatment standards for utilizing Any thermal desorption unit would be operated in
for Hazardous Debris - thermal desorption. compliance with treatment standards

o~

Thermai uesorpuon

PCB Regulations Under TSCA

40 CFR §§ 761.60 through
761.71

Potentially Relevant
and Appropriate

The regulations govern the storage,
transportation and disposal of PCBs, and
the cleanup of PCB spills. For the most
part, these standards only apply to PCB
items with concentrations above 50 ppm or
to materials contaminated from such items.

These regulations are not applicable because PCB levels
at the site have been measured at no greater than 47.2
ppm. However, if PCBs are detected at greater than 50
ppm any activities regarding storage, transportation, and
disposal of such PCB-contaminated soil would be
conducted in compliance with these standards.

LN a4 P,

uumance o1 Remeaiai f\ClIOﬂS
for Superfund Sites with PCB
Contamination

memmn ol il ma

This g‘umauw describes how to address
PCB contamination issues as part of
remedial actions.

iale mE DV DIa 147 D opm or lanal mra memamed cadibiin
I-UW levclb Ul FLDO %7 .2 PRI Ut |=aa; arc Preoen l Winiti

soils at the site. This gu:da ce document will be
is

Y TN

Sues as parl o1 the

,,,,,,,,, JRPTRIgN

consmereu ll'l evavuaung l'b
remedial action.

AirTSuperfund National
Technical Guidance

EPA Guidance:
EPA/450/1-89/001-
EPA/450/1-89/004

To be considered

This guidance describes methodologies for
predicting risks due to air release at a
Superfund site.

These guidance documents will be considered when risks
due to air releases from fugitive dust and thermal
desorption are being evaluated.
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STATE OF CONNECTICUT ACTION-SPECIFIC ARARs AND TBCs

TABLE 2-11

DRMO FS

NSB-NLON GROTON, CONNECTICUT

Requirement Citation Status Synopsis Evaluation/Action to be Taken
Solid Waste Management RCRA 22a - 209-1 Potentially Applicable | These sections establish operating and Following remediation at the site, the area would
through 12 closure standards for solid waste disposal be closed in accordance with these requirements.

areas (SWDAs) including closure, post-
closure, and groundwater monitoring
requirements.

Hazardous Waste Management:
Generator and Handler

Requirements

RCSA § 22a-449(c)
100-101

Potentially Applicable

These sections establish standards for listing
and identification of hazardous waste. The
standards of 40 CFR 260-261 are incorporated
by reference.

For all soils excavated hazardous waste
determinations would be performed, and the
wastes would be managed in accordance with
requirements of these regulations, if necessary.

Hazardous Waste Management:

TSDF Standards

RCSA § 22a-449(c)
104

Potentiaily Applicable

This section establishes standards for
treatment, storage, and disposal facilities. The
standards of 40 CFR 264 are incorporated by
reference.

Any hazardous waste which is treated or
temporarily stored on this site as part of the
remedy would be managed in accordance with the-
requirements of this section.

Hazardous Waste Management:

Generator Standards

RCSA § 22a-449(c)-
102

Potentially Applicable

This section establishes standards for various
classes of generators. The standards of 40
CFR 262 are incorporated by reference.
Storage requirements given at 40 CFR 265.15
are also included.

Any hazardous waste generated through
excavation, treatment or other activities would be
managed in accordance with the substantive
requirements of these regulations.

Hazardous Waste Management
Facility Siting Regulations

CGS 22a-117-123;
RCSA § 22a-116B-1
through 11

Potentially Applicable

Regquires certificate of public safety and
necessity from the CT Siting Counsel prior to
construction of any new hazardous waste
disposal facility.

These requirements would be applicable to on-
site-treatment of wastes. The substantive
requirements of these regulations would be met.

Control of Noise Regulations

RCSA § 22a-69-1
through 7.4

Potentially Applicable

These regulations establish allowable noise
levels. Noise levels from construction
activities are exempt from these requirements.

Noise generated by any remedial actions other
than construction would meet the standards of
these regulations. Noise generated by the thermal
desorption unit would have to meet the standards
in these regulations. Noise from well installation
and excavation activities is not expected to
exceed these standards.

Air Pollution Controf

RCSA § 22a-174

Potentially Applicable

These regulations require permits to construct
and to operate specified types of emission
sources and contain emission standards that
must be met prior to issuance of a permit.
Pollutant abatement controls may be required.
Specific standards include fugitive dust (18b),
incineration (18c), emissions of sulfur
compounds (19a), emissions of organic
compounds (20f), control of odors (23), and
allowable stack concentrations (29).

Any on-site treatment unit, which produces an air
discharge, would be designed to meet the
substantive requirements of these regulations.
Emission standards for fugitive dust would be met
with dust control measures during excavation,
transportation and offsite disposal to comply with
substantive requirements.
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STATE OF CONNECTICUT ACTION-SPECIFIC ARARs AND TBCs

TABLE 2-11

DRMO FS

NSB-NLON GROTON, CONNECTICUT

Requirement

Citation

Status

Synopsis

Evaluation/Action to be Taken

Guidelines for Soil Erosion and
Sediment Contro!

The Connecticut
Council on Soil and
Water Conservation

To be considered

These guidelines provide technical and
administrative guidance for the development,
adoption, and implementation of erasion and
sediment control program.

These guidelines would be incorporated into any
remedial designs for this site. Erosion-and
sediment control measures would be implemented
during excavation activities.

Remediation Standards
Regulations

RCSA § 22a-133k-3

Potentially Relevant
and Appropriate

These regulations provide specific numeric
cleanup criteria for a wide variety of
contaminants in soil, groundwater, and soil
vapor. These criteria include volatilization
criteria, pollutant mobility criteria, direct
exposure criteria, and surface water protection
criteria.

Although no groundwater plume has been
identified at this site, the proposed groundwater
monitoring would be conducted to determine if any
contaminants of concern are migrating offsite at
levels above CTDEP surface water protection or
volatilization standards for GB groundwater.
Excavation of hot spots and maintenance of the
cap and institutional controls would satisfy the
Remediation Standards Regulations for soil.

Water Poliution Contro!

RCSA § 22a-430-1
through 8

Potentially Applicable

These rules establish permitting requirements
and criteria for water discharge to surface
water, groundwater, and POTWSs.

Any discharges, including storm water, would
have to meet the substantive requirements of this
section. No discharge is proposed to the Groton
POTW. Discharges would be treated to meet the
substantive requirements of these regulations, if
necessary.

Water Quality Standards

CGS 22a-426

Potentially Applicable

Connecticut's Water Quality Standards
establish specific numeric criteria, designated
uses, and anti-degradation policies for
groundwater and surface water.

Remedial activities would be undertaken in a
manner which is consistent with the anti-
degradation policy in the Water Quality Standards.

Disposition of PCBs

CGS 22a-467

Potentially Applicable

This section regulates the disposal or
destruction of PCBs in a manner not
inconsistent with the Requirements of the
Toxic Substances Control Act (TSCA), listed at
40 CFR Part 761.

Any disposal of low levels of PCBs (47.2 ppm or
less) present within soils at the site would be
conducted in compliance with this statue. All
PCB-contaminated materials would be handled in
accordance with the substantive requirements of
this statue.
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STATE OF CONNECTICUT ACTION-SPECIFIC ARARs AND TBCs

TABLE 2-11

DRMO FS

NSB-NLON GROTON, CONNECTICUT

Requirement

Citation

Status

Synopsis

Evaluation/Action to be Taken

Air Pollution Control: Control of
QOdors

RCSA 222=174-23

Potentially Applicable

This regulation prohibits emission of any
substance that constitutes a nuisance because
of objectionable odor.

Any remedial activities would be planned and
performed to avoid the emission of objectionable
odors.

Air Pollution Control: Control of
Hazardous Air Poliutants

RCSA 22a-174-29

Potentially Applicable

This regulation establishes testing
requirements and allowable stack
concentrations for many substances.

Any remedial activities which results in the
emission of substances identified as hazardous
would comply with the substantive requirements of
this regulation.

Regulations For the Well Drilling
Industry

RCSA 25-128-33 to
128-64

Potentially Applicable

These regulations apply to new water supply
or withdrawal wells. Non-water supply wells
must be constructed so that they are not a
source or cause of groundwater
contamination.

No water supply or withdrawal wells will be
installed. Groundwater monitoring wells would be
installed so as not to be either the source or cause
of groundwater contamination. '

Registration and Permitting of
Wells and Well Drillers

CGS 25-126 to 131

Potentially Applicable

These regulations require well drillers to be
registered. Separate registration apply to water
supply and non-water supply wells. Permits
are not required for non-water supply wells.
However, the driller must file a completion
report for both water supply and non-water
supply wells.

No water supply wells will be installed. Any
groundwater monitoring wells would be installed
by a properly registered driller and completion
reports would be filed.

CT Guidelines for Soil Erosion
and Sediment Controt

The Connecticut
Council on Soil and
Water Conservation

TBC

The guidelines provide technical and
administrative guidance for the development,
adoption, and implementation of erosion and
sediment control program.

These guidelines would be incorporated into any
remedial designs for this site.




3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES
AND PROCESS OPTIONS

This section identifies, screens, and evaluates the potential technologies and process options that may be
applicable to assemble the remedial alternatives for the DRMO site at NSB-NLON. The primary objective
of this phase of the FS is to develop an appropriate range of remedial technologies and process options

that will be used for developing the preliminary remedial alternatives.

The basis for technology identification and screening began.in Section 2.0 with a series of discussions that

included the following:

e |dentification of applicable or relevant and appropriate requirements (ARARSs)
e Development of remedial action objectives (RAOs)
« |dentification of volumes or areas of media of concern

e Identification of general response actions (GRAs)

Technology screening evaluation is performed in this section with the completion of the following analytical

steps:

¢ Identification and screening of remedial technologies and process options

¢ - Evaluation and selection of representative process options

Technologies and process options will be identified for the remediation of soil in the following sections.

The groundwater is not considered a media of concern since no COCs were identified.

3.1 IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS

In this section a variety of technologies and process options are identified under each general response
action (discussed in Section 2.4.1) and screened. The selection of technologies and process options for
initial screening is based on the "Guidance for Conducting Remedial Investigations/Feasibility Studies
under CERCLA” (U.S. EPA, 1988). The screening is first conducted at a preliminary level to focus on
relevant technologies and process options. Then the screening is conducted at a more detailed level
based on certain evaluation criteria. Finally, process options are selected to represent the technologies
that have passed the detailed evaluation and screening. Electronic treatment technologies databases

such as "ReOpt,” “Remediation Technologies Screening Matrix and Reference Guide,” “CLUIN", and U.S.
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EPA’s Vendor Information System for Innovative treatment Technologies were reviewed to confirm that all

reasonable treatment technologies have been considered.

311 Preliminary Screening of Technologies and Process Options

This subsection identifies and screens technologies and process options for soil at a preliminary stage
based on implementation with respect to site conditions and contaminants of concern. Table 3-1
summarizes the preliminary screening of technologies and process options applicable to soil. It presents
the general response actions, identifies the technologies and process options, and provides a brief
description of each process option followed by the screening comments. All technologies and process

options that are not eliminated in Table 3-1 will be evaluated in greater detail in Section 3.3.

3.2 EVALUATION CRITERIA

The evaluation criteria for detailed screening of technologies and process options that have been retained
after the preliminary screening in Section 3.1 are effectiveness, implementability, and cost. The following

are descriptions of the evaluation criteria:

s Effectiveness
- Protection of human health and environment; reduction in toxicity, mobility, or volume; and
permanence of solution.
- Ability of the technology to address the estimated areas or volumes of contaminated medium.
- Ability of the technology to meet the remediation goals identified in the remedial action objectives.
- Technical reliability (innovative versus well-proven) with respect to contaminants and site

conditions.

« Implementability
- Overall technical feasibility at the site.

- Availability of vendors, mobile units, storage and disposal services, etc.

Administrative feasibility.

Special long-term maintenance and operation requirements.

+ Cost (Qualitative)
- Capital cost.
- Operation and maintenance (O&M) costs.
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TABLE 3-1

DRMO FS

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
NSB-NLON, GROTON, CONNECTICUT

Excavation/Dredging

PAGE 10OF 5
General Remedial Process Option Description Screening
Response | Technology Comments
Action
No Action  |[None Not Applicable No further activities Required by NCP.
would be conducted at |Retain for baseline
the site in addition to comparison to other
existing cap to address |technologies.
: contamination.
Institutional |Monitoring Groundwater/Surface {Sampling and analysis of{Potentially applicable to
Controls Water Monitoring new or existing wells detect potential
and surface water. migration of
contaminants from the
soil to other media.
Access/Use  |Active Restrictions:  [Fencing, markers, Potentially applicable to
Restrictions  |Physical Barriers warning signs, and preciude human
monitoring to restrict site |exposure to
access. contaminated media.
Passive Restrictions: |Administrative action Potentially applicable to
Land Use using land use preclude human
Restrictions prohibitions to restrict exposure fo
future site activities. contaminated media.
Containment |{Capping Single Layer Cap/ Low permeability cap Site already has a GCL
Multilayer Cap made up of single or and asphalt cap
multiple layers over an |installed. Repair and
area of contamination; |[restoration of that cap
materials used include [may be required.
concrete, asphalt, soil,
clay, synthetic
membrane, etc.
Surface Water |Revegetation/ Use of dense plant Potentially applicable to
Control Diversion/ Collection |growth, dikes, berms, minimize the disruptive
' channels, and ditches to |effects of the remedial
control run-on, run-off, |actions and for erosion
erosion, and infiltration. [control on caps.
Removal Excavation Mechanical Removal of soil and Potentially applicable

buried waste using
conventional
earthmoving equipment
above or below the
groundwater table.

for the removal of
contaminated soil and
buried wastes.
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TABLE 3-1

DRMO FS
INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
NSB-NLON, GROTON, CONNECTICUT

PAGE2OF 5
General Remedial Process Option Description Screening
Response | Technology Comments
Action
In-situ Biological Aerobic/Anaerobic  |In-situ degradation of Not applicable to metals
Treatment Bioremediation organics using and limited
microorganisms in an  |effectiveness when
aerobic/anaerobic treating halogenated
environment. Nutrients |compounds detected in
could be injected into thethe soil at the site.
subsurface to promote
biological activity.
Physical/ Chemical Fixation/  |In-situ process where . |Not applicable. Difficult
Chemical Solidification cement, lime, or other  [to implement because
» pozzolanic materials are |of the heterogeneous
mixed with soil in'the nature of the landfill
vadose zone to contents.
immobilize
contaminants. _
Soil Flushing In-situ flushing of Not applicable.
‘ contaminants from the |{Questionable
vadose zone into-the effectiveness due to the
saturated zone using variable contact time
water or solvents in caused by
conjunction with an heterogeneous
injection/extraction well |subsurface site
system. conditions. Increases
the mobility of
contaminants.
Air Sparging/ Vapor |In-situ system of air Not applicable. - Not
Extraction injection and extraction |effective for inorganics
wells to promote or PAHs.
biodegradation and
transfer of volatile
organics to the vapor
phase.

Thermal Vitrification High-power electric Not applicable. Not
current passed through |proven in effectiveness
an area of contamination |with heterogeneous
in situ to melt material  {subsurface material.
into a glass-like, solid Not appropriate for low
matrix. levelinorganic and

organic contamination.
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TABLE 3-1

DRMO FS

INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
NSB-NLON, GROTON, CONNECTICUT

PAGE3 OF 5
General "Remedial Process Option Description Screening
Response | Technology Comments
Action
Ex-situ Biological Bioslurry/ Land Treatment of excavated |Not applicable. Not
Treatment Farming soil in a slurry reactor or |effective for inorganics
by tilling under controlled jand questionable
conditions using natural. |effectiveness for PAHs,
or cultured pesticides, and PCBs.
microorganisms to Excavation of the soil is
biodegrade organic necessary and
contaminants. materials must be sized
v prior to-treatment.
Physical/ Chemical Fixation-  |Ex-situ mixing of Potentially applicable.
Chemical Solidification cement, lime, or other  |Retain for treating soil
pozzolanic materials with inorganic
with excavated soil to compounds and low
immobilize contaminants |concentrations of
organic compounds to
reducing contaminant
mobility.

Soil Washing/ Solvent|Ex-situ treatment to Potentially applicable.

Extraction move contaminants from [Retain for treating soil
soil phase into a with exclusively
leaching agent using  |inorganic or organic
chemical and contaminants.
solubilization processes.

Converts contaminants
to a more concentrated
|or less toxic form.

Dewatering Removal of free water  |Potentially applicable.
from wet material Retain for pre-treatment
through use of passive |of wet excavated soil.
gravity-driven stockpiling
or mechanical
expression with filter
press, centrifuge, etc. -

Size Separation Minimize waste by Potentially applicable.
physically screening out |Retain as a
size fractions of soils or |pretreatment step for
sediments containing excavated
minimal contamination. Jheterogeneous waste

and fill material.
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TABLE 31

DRMO FS
INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTlONS
NSB-NLON, GROTON, CONNECTICUT

PAGE4OF 5
General Remedial Process Option Description Screening
Response | Technology Comments
Action
Crushing-Grinding-  |Use of heavy-duty Potentially applicable.
Shredding equipment to reduce the |Retain as a
size of excavated waste |pretreatment step for
and fill material. excavated
heterogeneous waste
and fill material.
Thermoplastic Ex-situ process where - |Not:applicable.
Solidification soil is mixed with Typically applies to
asphalt, bitumen, highly contaminated
paraffin, polyethylene or |(especially nuclear)
other organic polymers, |wastes and mobile
- land heated to forma ~ |wastes that are not
stable solid. amenable to chemical
fixation.

Thermal Thermal Desorption |Application of heat to Potentially applicable.
remove organics from  [Retain to treat soils
excavated soil by containing mainly
volatilization. Vapor organic compounds.
phase is treated by Additional treatment
incineration or carbon  |would be required for
adsorption. inorganic compounds.

Incineration Use of high temperature |Potentiaily applicable.
to pyrolize or oxidize Retain to treat soils
organic contaminants in |containing mainly
excavated soil into less |organic compounds.
toxic gases. Additional treatment

‘ would be required for
inorganic compounds.
Disposal On Site Consolidation Excavation and Not applicable.
deposition of all wastes |Requires cap removal
in one location to and excavation of soil.
minimize space and Waste is already
closure requirements. - |centralized.

Engineered Disposal |Disposal of Not.applicable. Does

Cell contaminated wasteffill [not treat contaminants.
and soil in an on- Requires cap removal
property disposal cell. |and excavation of soil.

Site located within the
100 year floodplain.
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TABLE 3-1

DRMO FS
INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS

NSB-NLON, GROTON, CONNECTICUT

PAGES5SOFS5
General Remedial Process Option Description Screening
Response | Technology Comments
Action
Off Site Permitted Treatment, |Disposal of Potentially applicable
Storage, and contaminated waste/fill |for hazardous waste/fill.
Disposal (TSD) and soil at a permitted
Facility commercial TSD facility.
Solid Waste Disposal |Disposal of landfill Potentially applicable
Facility contents at an offsite, for non-hazardous
permitted, solid waste  |wasteffill.
facility.
NOTE:

Unshaded items indicate those passing the initial screening process.
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All of the items listed above may not apply directly to each technology and, therefore, will be addressed
only as appropriate. Screening evaluations at this stage generally focus on effectiveness and
implementability, with less emphasis on cost evaluations. Technologies whose use would be precluded
by waste characteristics and inapplicability under the given site conditions are screened and eliminated
from further consideration. At this stage, no technologies will be eliminated based on cost. A process
option within a technology category, however, may not be carried through if an equally effective process
option under that technology is available at a lower cost. Each technology presented in this section is not
necessarily intended to be implemented alone, as it may be combined with other technologies into

remedial action alternatives.

3.3 FINAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS

The final screening of technologies and process options is based on evaluation criteria described in

Section 3.2. The following are the soil technologies and process options remaining for final screening:

General Response Action Remedial Technology Process Options

No Action None Not applicable

Institutional Controls Monitoring Groundwater/Surface Water Monitoring
Access/Use Restrictions  Active: Physical Barriers/Security Guards
Passive: Land Use Restrictions (Master Pian)

Containment Surface Water Control Revegetation/Diversion/Collection
Capping Repair & Restoration of Existing Cap

Removal Excavation Excavation/Dredging

Ex Situ Treatment Physical/Chemical Chemical Fixation-Solidification

Soil Washing-Solvent Extraction
Dewatering

Size Separation
Crushing-Grinding-Shredding

Thermal Thermal Desorption
incineration
Disposal Off Site RCRA Hazardous Waste TSD Facility

Solid Waste Disposal Facility

3.3.14 No Action

No action consists of maintaining status quo at the site, including leaving the existing asphalt and GCL cap

in place. No action is retained as a baseline for comparison purposes.
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Effectiveness

No action would only have limited effectiveness in meeting the remedial action objectives for the site. The
existing cap would reduce potential exposure to contaminated soil which could pose an unacceptable level
of health hazard to current and future receptors. However, the persistence of this reduction would be
unknown since the cap would not be maintained. No action would also not be effective in evaluating

contaminant mobility and potential migration offsite since no monitoring would be performed.

Implementability

There would be no implementability concerns since no action would be implemented.

Cost

There wquld be no costs associated with no action.

Conclusion

No action is retained as required by NCP to provide a baseline comparison. However, no action would not
be sufficient for long-term attainment of the RAOs since the existing cap would not be maintained and no

monitoring would be performed.

3.3.2 Institutional Controls

Institutional controls would consist of maintaining the existing cap and surface water controls, limiting
access through fencing and security, restricting future land use, and performing monitoring. Modifications
to the Master Plan would be made to prevent the land to be used in the future as a residential area to
prevent the disturbance of buried waste. Fencing and security would be used to restrict access to

contaminated media.
Monitoring would consist of sampling and analysis of groundwater to determine if contamination is

migrating from the soil. If contaminant migration is detected, monitoring would also include sampling and

analysis of the Thames River's water and sediment.
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Effectiveness

Maintenance of the existing cap, limiting site access, and implementation of land use restrictions would be
effective, depending on the administration of controls. These controls would minimize potential human

health risks associated with ingestion and dermal exposure to contaminated soil.

Monitoring with sampling and analysis of environmental media would not by itself be effective in reducing
the migration of contaminants in the environment, but it would identify a trend in COCs concentrations at
the site and determine whether these COCs are migrating off site or to other site media. Monitoring could
be used to determine the need for further action, if necessary. Sampling and analysis of environmental

media would also be a technically effective means of assessing the progress of a remedial action.

Implementability

Institutional controls and monitoring would be readily implementable, assuming that the DRMO continues
to be a Federal facility. Implementability of these controls would be more of a concern if the site is
transferred to private property. Provisions would be incorporated in property transfer documents to insure

the continued implementation of institutional controls. Currently there are no plans to close NSB-NLON.

Resources, equipment and materiais are readily available for the maintenance of the existing cap and
fence, the installation of new monitoring wells, the maintenance and sampling of new and existing wells,

and the preparation of deed restrictions.

Cost

Costs of institutional cost and monitoring would be low.

Conclusion

Institutional controls and monitoring are retained for future consideration to minimize exposure to

contaminated soil and assess the possibility of contaminant migration.

3.3.3 Containment

The technologies being considered under containment are surface water controls and capping, both of which
currently exist at the DRMO.
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3.3.3.1 Surface Water Controls

Surface water controls would consist of the use of stream diversion or other erosion control measures.
Stream diversion typically involves the construction of channels, dikes, berms, etc., to provide a preferential
pathway for surface water, collected from rainfall, to run off. Such preferential pathways minimize contact
with the surface soils and consequently reduce the migration of contaminants from the surface soils into the
environment. Moreover, preferred water channels are useful when large areas of land are capped. Other
erosion control measures would consist of vegetative cover and/or rip-rap (i.e., rocks, stones, etc.) placed on
the wastes, and a topsoil cover to minimize the entrainment of contaminated material or clean soil (cap
material) in surface water runoff. Usually vegetation is seeded in a topsoil covering the wastes, whereas rip-

rap material is used on the surface of the soil.

During the installation of the existing asphalt and GCL cap at the DRMO, surface water drainage channels
were installed to divert the surface runoff water flow around that cap. In addition, riprap was installed

along the bank of the Thames River.

Effectiveness

Surface water controls would be effective in the collection of rainfall and diversion of surface runoff water
flow. In addition, surface water controls are technically reliable. The site is currently covered with an asphalt
and GCL cap, and erosion of the cap due to precipitation and surface water flow is not considered to be

significant.

Implementability

Surface water controls currently exist at the DRMO site. Repair and restoration of these controls following
any additional remedial actions would be readily implementable with the use of normal construction
equipment and materials.

Cost

Surface water controls already exist. Cost of repair and restoration of these controls following any

additional remedial actions would be minimal.
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Conclusion

No additional surface water controls are required for this site. Maintain existing surface water controls at the
site. These controls are an effective means of reducing the migration of contaminated material into the

environment.

3.34 Cappin

Capping would consist of providing a horizontal barrier to prevent exposure of human and ecological
receptors to contamihated soil and to minimize the extent of potential continued contaminant migration to
surface water through soil erosion or to groundwater through percolation of precipitation through the
vadose zone. As previously mentioned, the area of the former landfill at the DRMO is currently covered

by an asphalt and GCL cap.

Effectiveness

Capping would be effective to prevent exposure of human and ecological receptors to contaminated
materials and the reduction of the potential for cross-media contaminant migration. The existing asphalt
and GCL cap is effective to prevent exposure of human and ecological receptors to contaminated soil and
to minimize the potential for contaminant migration to the Thames River via soil erosion. However, the
existing cap only provides limited reduction of the potential for contaminant migration to the Thames River
via groundwater because the vadose zone at the DRMO is relatively shallow (about 3 feet) and, therefore,

a significant volume of contaminated soil is already in constant contact with groundwater.

implementability

An asphalt and GCL cap currently exists at the DRMO site. Repair and restoration of that cap following
any additional remedial actions would be readily implementable with the use of normal construction

equipment and materials.

Cost

An asphalt and GCL cap currently exists at the DRMO site. Cost of repair and restoration of that cap

following any additional remedial actions would be minimal.
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Conclusion

No additional cap is required at DRMO. As required, the existing asphalt and GCL cap would be restored

and repaired following implementation of additional remedial activities.

3.35 Removal

The technologies typically considered under removal are excavation and dredging. Excavation can be
performed by a variety of equipment, such as tractor shovels (front-end loaders), backhoes, grade-alls, efc.
Dredging can be performed by clamshells, draglines, etc. These technologies are essentially identical,
except for the type of equipment used for removal of contaminated material. The type of equipment selected
must take into consideration several factors, such as the type of material to be removed, the load-bearing
capacity of the ground surrounding the removal area, the depth and areal extent of removal, the required rate
and of removal, and the presence of water above the material to be removed. Excavation is the technology
of choice for the removal of well consolidated material, such as soil, to depth of up to 30 feet and from well-
defined areas of ground with significant load bearing capacity (i.e., greater than 1,500 foot-pounds).
Dredging is the technology of choice for the removal of loosely consolidated material, such as sediment, to
depths typically not in excess of 10 feet bgs and from widespread and generally submerged areas of ground
of low load bearing capacity. At the DRMO, since removal would take place in relatively small and well-
defined areas and since most of this removal would be performed by such equipment as backhoes operating
on relatively firm ground, the removal technology of choice will be designated as excavation, even though
some removal would have to be performed under water and with equipment such as clamshell buckets which

are normaily associated with dredging.

Excavation of poorly cohesive soil, such as the sand and gravel present at the DRMO and/or significantly
below the water table, which would also be the case at DRMO, requires shoring of the excavation walls. A
typical mean of shoring would be to drive sheet piling along the periphery of the area to be excavated.
Excavation significantly below the water table could also require pumping to prevent excessive accumulation
of groundwater in the excavated areas. Groundwater would be pumped either from the excavated area itself

or from wells located on the periphery of this area to locally depress water table elevation.
The logistics of excavation must take into account the available space for operating the equipment,
loading/unioading to transport the removed material, location of the site, etc. Once excavation is completed,

the iocation is filled and graded with clean fill material or treated soils.

Any damage to the existing cap and surface water control structures resulting from excavation would need to

be repaired to restore protection from exposure to contaminated soil left in place.
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Effectiveness

Excavation is well-proven and effective method of removing contaminated material from a site. Fill material
and contaminated sandy/silty soils such as those present at the DRMO would be amenable to excavation.
Properly designed excavation could remove virtually all of the soil contaminated above PRGs and remaining

soil would not pose an unacceptable risk to human health or the environment.

Verification sampling is typically required to verify the effectiveness of the removal action. Soil samples are
collected from the sidewalls and, as applicable, from the bottom of the excavation. These samples are
analyzed for COCs to ensure that the remaining soil is not contaminated at unacceptable levels. However,
the need for shoring of the excavated aréas with sheet piling and/or the presence of water in excavated
areas, both of which would be the case at the DRMO, would significantly limit the possibilities of verification

sampling, especially at depth below 3 feet bgs.

If excavation of contaminated soil takes place below the water table, which would be the case at DRMO, the
strong soil/water stirring action resulting from excavation could trigger a significant migration of hitherto

stationary contaminants from soil to groundwater and to the Thames River.

Implementability

Excavation equipment is readily available from multiple vendors. - This technology is well proven and
established in the construction/remediation industry. During excavation, site-specific health and safety
procedures and OSHA regulations would have to be complied with to ensure that the exposure of the

workers to COCs is minimized.

However, at the DRMO, excavation of all soil contaminated above PRGs (either for the current industrial
or future residential land use scenarios) would be difficult to implement because it would require removal
of poorly cohesive soil to a depth of up to 10 feet bgs, which is significantly below the water table. This
would lead to two significant implementability concerns. First, as noted above, extensive shoring would be
required. Sheet piling would have to be installed on the periphery of the excavated areas to a depth at
least three times that of excavation. Second, any excavation deeper than approximately 3 feet bgs would
take place under water which would seriously impair precise visual control, and thus effectiveness, of that
excavation. Typically and as noted above, this second implementability concern would be addressed by
pumping to prevent significant accumulation of groundwater in the excavation. However, such pumping is
not practically implementable at the DRMO because excavation would take place in a highly permeable

stratum (i.e., sand and gravel) along the bank of a tidal river. Under these conditions, depressing of the
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groundwater table elevation, if it could be accomplished at all, would require the pumping (and treatment
and discharge) of very large volumes of water, at least several hundreds, and probably several thousands,
of gallons per minute (gpm). Also any significant lowering the groundwater table elevation would require a
corresponding réinforcement and deepening of the sheet piling to counteract the pressure of the external

groundwater on that piling.

Cost

Excavation costs are typically low. At the DRMO, excavation of soil below 4 feet would be relatively

expensive because of the reasons discussed above.

Conclusion

Excavation is retained for further consideration in the development of remedial alternatives in spite of some
concerns about effectiveness and significant concerns about implementability for excavation of soil below
4 feet.

3.3.6 Ex Situ Treatment

The following ex situ treatment technologies and process options for contaminated site soils are evaluated in

this section.

e Chemical Fixation-Solidification

¢ Soil Washing-Chemical Extraction
+ Dewatering

s  Size Separation

e Crushing-Grinding-Shredding

¢ Thermal Desorption

¢ |ncineration

3.3.6.1 Chemical Fixation-Solidification

Chemical fixation-solidification would consist of mixing the contaminated material to be treated, typically a soil
or sludge, with chemical reagents which bind the contaminants with the solid particles of the material being
treated to form a solid mass with low permeability. Typical fixation-solidification reagents include pozzolanic-
based materials such as Portland cement, cement kiln dust, and fly ash. Additives such as lime or

proprietary reagents (such as organophilic éompounds) are often added to the fixation-solidification formula
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to increase the effectiveness of the treatment, especially if organic contaminants are present which may not
readily respond to pozzolanic-based binding. Lime is often added to reduce the solubility of metals and
neutralize acidity, which would otherwise destroy the cementitious matrix and reiease the metals into the

environment.

The mixing of the material to be treated with the chemical reagents is normally accomplished in the presence

of a controlled amount of water with specialized mechanical blending equipment, such as a pug mill

After the waste is mixed with the chemical reagents, the treated material is allowed to cure for a specified
time period. The duration of curing is dependent on the strength required before handling or disposal. The
solidified material can be formed into monolithic blocks or can be made into a material with a consistency of

soil-cement.

Effectiveness

Effectiveness of chemical fixation-solidification is highly waste specific; therefore, the process must be
designed to accommodate the specific waste. A thorough physical and chemical characterization of the
waste and treatability testing would be required to determine the most suitable fixation-solidification agents

and mixing ratios, as well as any special pretreatment or material handling methods that may be required.

Pozzolanic fixation-solidification would very likely be a viable option for the treatment of the contaminated
soils and waste fill materiais located at the DRMO and would be effective in solidifying the soil matrix and
immobilizing the numerous inorganic and most of the organic contaminants. However, pozzolanic fixation-
solidification would probably not be effective for the treatment of that portion of soil contaminated with
relatively high concentrations of PAHs, such as in the vicinity of sampling location DRMO-45 where
approximately 700 mg/kg of total PAHs were detected. Fixation-solidification would minimize the potential for
site contaminants to migrate. However, because fixation-solidification would not reduce contaminant toxicity,
the solidified mass would require some type of cover as a barrier to human access since contact with it would
still create a health hazard. The fixation-solidification process would be effective in minimizing the leaching of
contaminants to other environmental media. Long-term stability and leachability are potential concerns
because the contaminants are not destroyed but remain within the solidified mass. Most fixation-solidification
processes, including in particular the use of pozzolanic reagents result in an increase in the volume of the
treated material typically ranging from 10 to 15 percent. This technology would be capable of handling the
volume of contaminated soil and waste fill material at the DRMO. Fixation-solidification would not cause any

adverse effects on human heaith and the environment.
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Implementability

Ex situ fixation-solidification would be readily implementable. Monitoring would be required for the physical
integrity of the treated material and the effectiveness of the process. The equipment and resources
necessary to solidify the soil and waste/fill material on site are available from several vendors capable of
performing this work. The equipment necessary for this process is similar to that used for cement mixing and
handling. It includes a feed system, mixing vessel, and a curing area, plus a bulk storage area for the
solidification agents. Treatability tests would also be required to determine the appropriate mix ratios prior to
implementation. The substantive requirements of a RCRA hazardous waste treatment storage and disposal

(TSD) facility would have to be met by an on site chemical fixation-solidification system.

Cost

Capital and O&M costs would be moderate for cement/pozzolan-based fixation-solidification.

Conclusion

Pozzolanic fixation-solidification is retained for further consideration as an effective means to reduce the

mobility of inorganic contaminants in the soil.

3.3.6.2 Soil Washing-Chemical Extraction

Soil washing uses physical processes such as high-pressure water, screening, attrition scrubbing, froth
flotation, electromagnetic separation, mechanical separation, hydrogravimetric separation (including
hydrocyclones, mineral jigs, and spiral classifiers), and muitigravity separation. Such physical separation
processes achieve waste minimization through a volume reduction process by separating out a size fraction
of the soil containing little or no contamination (such as coarse-grained soils and large-sized material) from

the more contaminated, finer-grained material.

Chemical extraction is based on the use of water or other solvents to extract or desorb the contaminants from
the soil and dissolve them into the liquid phase. Often, chemical extraction requires a preliminary treatment
using physical separation to reduce the volume of material to be treated.

Effectiveness

The effectiveness of soil washing is highly waste specific. A thorough physical and chemical characterization
of the waste and treatability testing is essential in determining the most suitable and efficient means of

separating the contaminants from the clean soil. When different classes of contaminants are present (such
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as metals, VOCs, PAHs, efc.) a series of extraction operations using different solvents, pH adjustment. etc.

may be required.

A combination of physical separation and various chemical extraction techniques might be used to remove
the inorganic and organic contaminants from various hot spots at the DRMO. Physical separation of the
wastes (debris, municipal refuse, etc.) from the soils may be required at certain areas for efficient treatment

AE tam ami
UL UIT oUilo.

e

solutions may be required for Ieachinrg of metals from the soils. The extraction process would yield clean
soils that would require rinsing with clean water several times to remove the residual extractant. By-products
from the process ‘would cons'i'st of spent solvent streams containing the wastes requiring further
treatment/disposal and recovery/recycle of the extractants. Because of the high number of COCs present in

the soils, it will be difficult to find reagents that are effective in removing all contaminants successfully.

Implementability

Soil washing/chemical extraction could be implemented at DRMO. However, a full-scale soil
washing/chemical extraction system would be very complex, consisting of physical separation operations and
chemical extraction processes. Physical separation would consist of several operations depending on the
type of debris, sizes, densities of materials, etc. Chemical extraction would require treatability studies to
determine its effectiveness. Typically, waste streams produced from chemical extraction are more
contaminated and greater in volume than waste streams from other processes. Because of the wide range
of contaminants present in the soils, several reagents would be required to remove all contaminants. In order
to treat the extracted liquid, an extensive wastewater treatment facility would be required to separate the
reagents from the treated soils and then to treat the residuals. The wastewater facility would be required to
have inorganic and organic treatment processes along with dewatering processes. Unless efficient
recovery/recycle of the extractant is achievable, there would be significant implementability concerns for
further treatment/disposal of the waste streams. The substantive requirements of a RCRA hazardous waste

TSD facility would have to be met by an on site soil washing/chemical extraction system.

Cost

Capital and O&M costs for the soil washing/chemical extraction process are moderate to high. Additional

costs for disposal of residues may be moderate to high.
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Conclusion

Soil washing/chemical extraction is eliminated from further consideration because of significant effectiveness

and implementability concerns, and therefore, it is eliminated from further consideration.

3.3.6.3 Dewatering

Dewatering is a process for redLIcing the free water content of a solid material. Dewatering would be
achieved by either passive (gravity-aided) drainage of water from stockpiled material or by mechanical

expression of that material.

Stockpiling of wet material on a drainage pad would cause most of the free water to drain as a result of
gravity forces and of the mechanical expression of the lower strata of stockpiled soil by the weight of the
upper strata. The free water would drain through a pad designed to filter out solid particles. This pre-filtered
water would then be treated as required by such technologies as granular activated carbon (GAC) adsorption

to meet the appropriate criteria for discharge to local surface water.

Depending on the physical characteristics of the material to be dewatered, free water could be mechanically
expressed through the use of pressure or centrifugal forces developed by specialized equipment such as belt
filter presses, plate-and-frame filter presses, vacuum filters, or centrifuges. The released water would also be

treated on site as with the stockpiling option.

Effectiveness

Mechanical expression is generally more effective than stockpiling because the rate and extent of dewatering
are usually higher when forces greater than gravity alone are applied to separate liquids from solids.
However, stockpiling would provide a simple and yet effective mean of releasing most of the free water from

a relatively granular material such as the soil at DRMO.

Implementability

Both stockpiling and mechanical expression are readily implementable. Resources, equipment, and material
to implement either of these options are readily available. Stockpiling would be simpler to implement but
require more space than mechanical expression. Mechanical expression would require more equipment
and maintenance than stockpiling. The substantive requirements of a RCRA hazardous waste TSD facility
would have to be met by an on site dewatering system. Also, the substantive requirements of an NPDES

permit would have to be met for the surface discharge of the treated drainage‘ water.
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Cost

The cost of stockpiling would typically be low. The cost of mechanical expression would be moderate.

Conclusion

Stockpiling is retained as an on site pre-treatment option for wet soil.

3.3.64 Size Separation

Size separation consists in sorting out loose bulk solid material by particle size. This is typically accomplish
through the use of stationary or vibrating screens with various mesh openings. Size separation is most often
required ahead of treatment processes which are only effective if the size of the particles of the material to be
treated is within a well-defined range. This is the case, in particular for such processes as thermal desorption

and chemical fixation-solidification.

Effectiveness

Size separation is not generally effective as a stand-alone contaminant removal technology. To be effective,
size separation must be used in conjunction with other treatment processes and is often required as a pre-
treatment to optimize the effectiveness of these treatment processes. However, it should be noted tHat, since
higher contaminant concentrations are typically associated with smaller particle size, size separation can in
fact achieve a reduction of contaminated media volume by sorting out large sized material which may require

little or no further treatment.

During construction, risk to site workers operating the screening equipment could be adequately minimized
through the use of dust suppression controls, the wearing of appropriate personal protection equipment
(PPE), and compliance with OSHA regulations and site-specific health and safety procedures.. |

Implementability

Size separation would be relatively simple to implement if conservative sorting decisions are made in the
field. A method of quality assurance would need to be developed to calibrate the field readings with
laboratory analysis to ensure that material sorted as non-contaminated is, in fact, clean. The resources for
sorting using mechanical excavators and mechanical screening are readily available. The substantive
requirements of a RCRA hazardous waste TSD facility would have to be met by an on site size separation

system.
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Cost

When compared to other removal options, size separation has a moderate capital cost and high O&M cost.

Conclusion

. Size separation is retained for further consideration as a pretreatment step for other technologies that require

contaminated waste to be separated prior to treatment or offsite disposal.

3.3.6.5 Crushing-Grinding-Shredding

Crushing-grinding-shredding would consist of reducing the size of contaminated debris so that they would
meet the particle size requirements of subsequent treatment processes. This size reduction is accomplished
by processing the oversized contaminated debris in specialized mechanical equipment such as hammer mill,

grinders, and shredders.

Effectiveness

Crushing-grinding-shredding is not effective as a stand-alone contaminant removal technology. To be
effective, crushing-grinding-shredding must be used in conjunction with other treatment processes and is

often required as a pre-treatment to optimize the effectiveness of these treatment processes.

During construction, risk to site workers operating the size reduction equipment could be adequately
minimized through the use of dust suppression controls, the wearing of appropriate personal protection

equipment (PPE), and compliance with OSHA regulations and site-specific health and safety procedures..

Implementability

Crushing-grinding-shredding would be readily implementable as a pretreatment step. The equipment and
labor to operate this equipment would be readily available. The substantive requirements of a RCRA

hazardous waste TSD facility would have to be met by an on site crushing-grinding-shredding system.

Cost

Capital and O&M costs for crushing-grinding-shredding are typically low.
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Conclusion

Crushing-grinding-shredding is retained for further consideration in the development of remedial alternatives,

only as a potential intermediate step between excavation and treatment or disposal of waste material.

3.3.6.6 Thermal Desorption

Thermal desorption technology uses direct or indirect heating to thermally desorb or volatilize organic
contaminants. The temperatures used are contaminant- and matrix-specific, with a range of approximately
200 to 1,200°F (95 to 650°C). Typically, wastes are processed through an externally fired pug mill or rotary
drum system equipped with heat transfer surfaces that are heated by circulating hot oil. An induced air flow
conveys the desorbed organic chemicals through a secondary treatment system, such as a GAC adsorption
unit, a catalytic oxidation unit, a condenser unit, or even an afterburner. It should be noted, however, use of
an afterburner for secondary treatment has typically resulted in the thermal desorption unit being considered
as an incinerator by regulatory agencies. The offgas is then discharged through a stack. Thermal desorption
processes are generally applicable to the removal of VOCs (Henry's law constant higher than 1.0 x 10 atm-
m® per mole) and certain SVOCs (Henry's law constant lower than 1.0 x 10° atm-m® per mole). Thermal
desorption units borrow technology from other well-established industrial applications, such as sludge or

asphalt dryers. Some of the thermal desorption systems that are currently available are documented below.

Chemical Waste Management offers a proprietary process called X*TRAX. This process consists of a rotary
dryer, externally fired with propane, and an off-gas handling system. Contaminated soils are fed by an augér
or pump into the dryer and heate'd to a temperature range of 500 to 800°F (260 to 430°C). Nitrogen is used
as a carrier gas that transports volatilized organics to a baghouse and then to a three-stage cooling and
condensing train. Organics in the liquid condensate are removed for disposal. The carrier gas is reheated
and recycled. A smali portion of the carrier gas is filtered and treated by GAC adsorption prior to discharge to
the atmosphere. A fufl-size unit can handle an average of 150 tons per day of soil with a moisture content of
20 percent. It requires a space of about 120 feet by 120 feet to set up and approximately 2 to 3 weeks for

mobilization.

Weston Services, Inc., has a patented Low Temperature Thermal Treatment (LT°) system. The system uses
a thermal processor, which is an indirectly heated, auger-type heat exchanger. The processor is operated at
approximately 400°F (205°C). Sweep gas, a mixture of air and exhaust gases from the indirect firing system
(fired on propane, natural gas, or oil), carries volatiles to a baghouse, then through two condensers prior to

being freated by GAC adsorption (Nielson et al., 1989; Cosmos, 1992, personal communication). The full-
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scale model is designed to process 7 tons per hour with a moisture content up to 20 percent. Mobilization

takes 1 to 2 weeks and requires approximately 100 feet by 100 feet of space for equipment setup.

Clean Sails, Inc., provides an LTTS system called a Thermal Desorber. The three major components of the
system are a primary treatment unit, a baghouse, and a secondary treatment unit. The primary treatment
unit is a rotary chamber in which the soil is heated to 350 to 700°F (180 to 370°C). Off-gas from this unit,
which contains both solid particulates and volatilized organic compounds, then passes through a baghouse.
The solid particulates are collected in the baghouse and recirculated back to the primary soil discharge. The
filtered exhaust gas then enters an afterburner (or thermal oxidizer) where a temperature of 1,400°F (760°C)
or higher is maintained and residual organic compounds in the exhaust gas are oxidized. The Thermal
Desorber can remove any organic of low volatility or with a boiling point below the operatihg temperature and
oxidize it to carbon dioxide and water (Clean Sails, Inc., company brochure). However, screening out of
materials with particle sizes greater than 1.5 to 3.0 inches would be required for this- process. Oversized

rocks, debris, and fill material must be disposed of appropriately.

Effectiveness

The effectiveness of thermal desorption is highly contaminant- and matrix-specific. Therefore a full
characterization of the waste to be treated would be required and treatability testing would have to be
performed to verify the level of effectiveness and determine the optimum operating temperature and

detention time.

Thermal desorption would very likely be effective for the volatilization of the organic COCs at DRMO. On the
other hand, most inorganic contaminants would not be reduced by this treatment process. The primary
organic COCs, such as PAHs and PCBs, are not particularly volatile but would probably be removed with
operating temperature in the range of 1,000 to 1,200°F (540 to 650°C). Thermal desorption effectiveness is
very sensitive to particle size, therefore, pre-treatment would likely be required with size separation and

crushing-grinding-shredding.

To be fully effective, thermal desorption would require additional treatment of the volatilized contaminants
which would be accomplished through treatment of offgases by such processes as condensation, gas-phase
GAC adsorption, or catalytic oxidation. Also, the presence of inorganic contaminants would require separate

additional treatment.
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Implementability

Thermal desorption would be implementable at the DRMO. Mobile units and contractors are readily available
to perform onsite thermal desorption. However, it should be noted that the number of contractor experienced
in the thermal desorption of PCB-contaminated materials is more limited. Pre-treatment of the excavated
material for size separation and/or reduction would most likely be required. Offgas of the thermal desorption
unit would have to be treated and the appropriate State agencies would have to be contacted to determine
the degree of treatment required. Treatability testing would have to be performed. Offsite thermal desorption
is not implementable because of the absence of available units. The substantive requirements of a RCRA
hazardous waste TSD facility would have to be met by an on site thermal desorption system. Such a system

would also have to meet the substantive requirements of applicable air pollution control regulations.

Cost

Capital and O&M costs of thermal desorption are moderate. Compared to incineration these costs are low.
Conclusion

Thermal desorption is be retained for further consideration as it is effective and implementable.

3.3.6.7 Incineration

Incineration is a thermal oxidation process that converts organic solids, liquids, and gases to inorganic
substances at high temperatures in the presence of oxygen. The technology uses controlled flame
combustion in an enclosed reactor to decompose organics. Carbon and hydrogen waste components are
converted to carbon dioxide (CO,) and water, respectively. Chlorine, if present, is mostly converted to
hydrochloric acid (HCI). Other combustion products are also present in smaller quantities. These may
include carbon monoxide, nitrogen oxides, chlorine, fluorine, and trace metals. Incineration produces a solid -
stream from the incombustible portion of the original material, which is removed as a bottom fly ash,
detoxified soil, and/or other solid treatment residuals. If a wet scrubber air pollution control system is used, a
liquid waste stream could also be generated. Screening of the contaminated material would be required to
remove the noncombustible waste/debris from the soils. The noncombustible waste/debris must be treated
or disposed of by other means, depending upon the level of contamination associated. Common, available

incineration systems are described below.

Rotary Kiln Incineration. Rotary kilns are one of the most widely-used incinerators for wastes in the form of

solids, sludges, liquids, and gasés. An integrated system for incineration by rotary kiln includes a solid feed

system; a rotary kiln and secondary combustion chamber; air pollution control units for particulate and acid
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gas removal; and an exhaust stack. Such a system employs a refractory-lined rotary kiln operating at high
temperatures (1,470 to 2,810°F or 800 to 1,600°C) to combust wastes in the presence of oxygen. Wastes
with a high salt or heavy metal content and explosive wastes require special evaluation. A typical throughput
for a transportable rotary kiln is 75 to 200 tons per day. For wastes which have high heat content, the
throughput may bé limited by the capacity of the unit to control the heat generation rate. Fixed-based units,

such as cement kilns that may be permitted to accept contaminated soils, are also available.

Infrared Incineration. An integrated system for infrared incineration consists of silicon resistance heating
elements, a refractory-lined reactor chamber, a traveling-belt-type waste conveyor, and air poliution control
units. Infrared energy, supplied from an electric power source, destroys organic waste components at high
temperatures (1,000 to 2,300°F or 540 to 1,260°C). Off-gases from the primary reactor are exhausted to a
secondary chamber to ensure complete combustion. Infrared incineration has been used primarily to treat
solids and sludges, but incinerator modifications would allow liquid and gas treatment. Mobile units have a

maximum processing capability of approximately 5 to 7 tons per hour of contaminated soil.

Fluidized Bed Incineration. Fluidized beds are vertical, refractory-lined chambers that contain an inert

material, usually sand. Air is forced through a supporting distribution plate at the bottom of the bed at a rate
sufficient to fluidize the inert material. Waste materials are introduced just above or directly into the fluidized
bed. The passage of air through the bed causes agitation and promotes rapid and uniform mixing of the
waste material, air, and bed particles. Heat is transferred from the bed particles to the waste material, which
burns rapidly and transfers heat back to the bed. This bed is preheated (to start-up temperatures) using
either preheated air or an impinging burner (located above the bed). Auxiliary fuel is usually added through
nozzles within the bed. As the waste materials burn, the Ia'rger, inert particles remain in the bed, and the
smaller particles are separated from the exhaust gases in a freeboard area above the bed. The fluidized bed
must be regenerated as the inert material within the bed increases. Renovation of the bed can be perfofmed
as a batch process or continuously. As the bed material is removed from the incinerator, the inert particles
are separated, and the material can then be reused. Normal operating temperatures vary from 850 to
2,100°F (455 to 1,150°C), and residence times vary with bed depth. Fluidized beds are available as mobile

units.

Circulating Fluidized Bed Incineration. The circulating bed incinerator is similar to the fluidized bed

incinerator, except that the system operates with high combustion air velocities and finer bed material. The
higher velocities create greater turbulence within the reactor, which allows for efficient destruction of all types
of hydrocarbons. The high turbulence entrains the solids and allows combustion to take place along the
entire height of the unit. This allows uniform temperatures to be achieved in the unit. An integral cyclone is

used to separate the fluidized solids from the off-gases. These solids are returned to the combustion zone.
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Secondary air is injected into the upper portion of the unit. Burning the waste material in the presence of dry
fimestone controls the formation of acidic gases. Typical operating temperature is 850°F (455°C).

Circulating beds are also available as mobile units.

Effectiveness

incineration would be very effective for destroying the organic COCs in the DRMO soil. Incineratién would
typically achieve in excess of 99.99 percent destruction of organic contaminants with the resulting formation
of inert carbon dioxide and water. Residual ash would consist of the non-combustible constituents of the sail,
including most inorganic contaminants in the soil. Toxic metals which may be present in the soil could make
incineration ash a hazardous waste subject to RCRA regulations and land disposal restrictions. Incineration
would reduce the toxicity, mobility, and volume of organic COCs. Additional treatment would likely be

required to achieve the same resuit for inorganic contaminants.

implementability

Incineration is implementable, with several vendors capable of performing this work. Offsite incineration is
typically more easily implemented than onsite incineration, since, whereas incineration at an existing offsite
facility only requires pre-approval of the waste, on site incineration would require the acquisition of permits
and the performance of trial burns, which are difficult and-time consuming procedures. Also, local citizen
groups can significantly delay the permitting process. Other considerations include the need for treatment of
off-gases and wastewater which result from operation of an incineration system. The substantive
requirements of a RCRA hazardous waste TSD facility would have to be met by an on site incineration
system. Such a system would also have to meet the substantive requirements of applicable air pollution

control regulations.

Cost

The relative cost of incineration is high to very high compared to other ex situ treatment technologies.

Conclusion

Offsite incineration is an effective and implementable means for treatment of organic COCs for the DRMO.
As a result, offsite incineration will be retained for further consideration. Although onsite incineration is

effective it would be very difficult to implement and itis therefore eliminated from further consideration.
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3.3.7 Offsite Disposal

Offsite disposal would consist of transporting the excavated material to an offsite disposal facility. A
permitted TSD facility would be required for any hazardous waste, as defined by RCRA. A permitted, solid
waste facility would be adequate for all non-hazardous waste, as defined by RCRA.

Effectiveness

Offsite disposal by landfilling would be highly effective over the long term. The contaminated soil would be
taken off site, and no residual risks would remain at the DRMO. Landfilling would be effective for isolating
contaminants from the environment. Based on the existing chemical analysis of the contaminated soil at the
DRMO, a significant portion of that soil, if untreated, may have to be placed in a hazardous waste landfill.
The waste-specific requirements vary from state to state and by individual landfills. The selection of the

disposal facility would be based on waste-specific effectiveness, permitting, and cost considerations.

Implementability

Offsite landfilling of contaminated soil would be easily implementable. Waste acceptance requirements are
variable based on the type and composition of the waste, state regulations, and landfill policies. Certain
organic chemicals can deteriorate synthetic landfill liners and could therefore only be disposal at landfills
which use predominantly compacted clay liners. Another common requirement for landfilling is the absence
of free water in the waste so that it successfully passes the “paint filter test’. Dewatering of waste material
may be required prior to disposal. The substantive requirements of a RCRA TSD facility would have to be

met by an on site landfill of hazardous (Title C) or non-hazardous (Title D) waste.

Cost

The cost of offsite landfilling is highly variable, ranging from low to moderate for landfilling of non-hazardous

waste and from moderate to high for landfilling of hazardous waste.

Conclusion

Offsite disposal is retained for further consideration as effective and implementable.
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3.4 SUMMARY OF SCREENING AND SELECTION OF REPRESENTATIVE PROCESS

OPTIONS

All of the technologies and process options that were evaluated and retained for soil are summarized

below:

General Response Action Remedial Technology

No Action None

Institutional Controls Access/Use Restrictions
Monitoring

Containment Surface Water Controls
Capping

Removal Excavation

Ex-Situ Treatment Physical/Chemical
Thermal

Disposal Off Site Disposal

Process Options

None

Active: Physical Barriers

Passive: Land Use Restrictions
Groundwater/Surface Water Monitoring
Revegetation-Diversion-Collection
Repair & Restoration of Existing Cap
Excavation

Chemical Fixation-Solidification
Dewatering

Size Separation

Crushing-Grinding-Shredding

. On Site Thermal Desorption

Offsite Incineration
RCRA Hazardous Waste TSD Facility
Solid Waste Disposal Facility

With regard to treatment of soil, the specific process option selected will be based on the site-specific

contaminants. It is anticipated that separate treatment processes will be required for organic and inorganic

contaminants. Although on site thermal desorption and offsite incineration would both effectively remove

organic contaminants, on site thermal desorption would achieve this at a considerably lower cost. Therefore,

on site thermal desorption is selected as the representative process for thermal treatment. Chemical fixation-

solidification will be used to remediate inorganic contaminants.
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4.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES

4.1 INTRODUCTION

This section presents the rationale for the development of the remedial alternatives that are evaluated in
this FS. These alternatives are developed from combinations of technologies and process options
evaluated in Section 3.0. A range of remedial alternatives, based on the GRAs discussed in Section 2.1.4,

was developed for the DRMO. These alternatives are developed and described in Section 4.3.

4.1.1 National Oil and Hazardous Substance Pollution Contingency Plan Focus

The purpose of the FS and the overall remedy selection process is to identify remedial actions that
eliminate, reduce, or control risks to human health and the environment (40 CFR 300). The national
program goal for the FS process, as defined in the NCP, is to select remedies that are protective of human
health and the environment, that maintain protection over time, and that minimize untreated waste. The
criteria for identifying potentially applicable technologies to achieve these goals are provided in EPA
guidance (USEPA, 1988) and in the NCP. A strong statutory preference for remedies that will result in a
permanent and significant decrease in toxicity, mobility, or volume and provide long-term protection is
identified in Section 121 of CERCLA, as amended. The threshold criteria address overall protection of
human health and the environment and compliance with ARARs. Primary balancing criteria are long-term
effectiveness and permanence; reduction of toxicity, mobility, or volume through treatment;

implementability; and cost.

In addition to the above objectives, the NCP defines certain expectations in developing and screening

remedial action alternatives.
* The expectation to use treatment to address the principal threats posed by a site, wherever practical.
Principal threats are considered to be liquids, areas contaminated with high concentrations of toxic

compounds, and highly mobile materials.

¢ The expectation to use engineering controls, such as containment, for waste that poses a relatively

low, long-term threat and for which treatment is impractical.

e The expectation to use a combination of methods, as appropriate, to achieve protection of human

health and the environment. In appropriate site situations, treatment of principal threats will be
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combined with engineering controls (such as containment) and institutional actions for treatment

residuals and untreated waste.

e The expectation to use institutional actions, such as water controls and deed restrictions, to
supplement engineering controls for short- and long-term management to prevent or limit exposures to

hazardous substances, pollutants, or contaminants.

e The expectation to consider using innovative technology when such technology offers the potential for
comparable or superior treatment performance or implementability, fewer or lesser adverse impacts
than other available approaches, or lower costs for similar levels of performance than previously

demonstrated technologies.

o The expectation to return environmental media such as groundwater to their beneficial uses, wherever
practical, within a time frame that is reasonable, given the particular circumstances of the site. When
restoration of groundwater to beneficial uses is not practical, EPA expects to prevent further migration
of the contaminant plume, prevent exposures to contaminated groundwater, and evaluate further risk

reduction.
These expectations have been applied in the development of the DRMO remedial alternatives.

4.2 RATIONALE FOR ALTERNATIVE DEVELOPMENT

The purpose of the FS is to evaluate the information provided in the RI, which assesses site conditions,
and develop an appropriate range of alternatives to allow remedy se|ectibn. The development of
alternatives should reflect the scope and complexity of the site problems that are being addressed. The
number and types of alternatives should also be based on the site characteristics and complexity of the

site concerns. Development of alternatives for the DRMO is based on the following:

e Technologies and process options remaining after the screening evaluations from Section 3.0
e Land use scenarios for the DRMO

e Exposure scenarios

s Remedial goal options for each COC

e ARARs
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4.2.1 Technologies and Process Options

The technologies and process options that remain from the screening evaluation will be combined as
appropriate to develop alternatives which are protective of human health and the environment.
Section 3.4 summarizes the remaining soil treatment technologies and process options for the DRMO.
The primary process options (i.e., process options that form the major components of a remedial

alternative) for the DRMO include the following:

e Capping and Surface Water Controls (existing)
 Mechanical Excavation

s Chemical Fixation-Solidification

e Thermal Desorption

e Solid Waste Disposal/Permitted TSD Facility

In addition, the secondary process options (i.e., process options that are used for pre-treatment) for the

DRMO are as follows:

o Dewatering
e Size Reduction

e  Crushing-Grinding-Shredding

These process options will be used individually or combined with each other, as appropriate, to form
remedial alternatives. Additionally, ancillary process options (i.e., process options which, by themselves,
do not address RAOs) will be combined with the primary process options to achieve RAOs for each

alternative.

4.2.2 Land Use Scenarios

Potential exposure of the environmental media are evaluated in the context of two land use scenarios:
(1) current industrial land use and (2) future residential land use. These land use designations reflect the

current framework for assessing risk at the DRMO.
Under the current industrial land use scenario, the DRMO would remain part of NSB-NLON. Under this

scenario the DRMO would also remain in its present function as a storage and collection area for items to

be sold at auctions.
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Under the future residential land use scenario, the DRMO could be developed for residential use either
after sale to the public sector or still under the control of NSB-NLON. Currently, it is anticipated that the
DRMO area will remain in its present function under control of NSB-NLLON and a future residential land
use scenario is therefore extremely unlikely. However, this scenario was still considered because the
DRMO site constitute riverfront real estate and that, since this type of property is traditionally very

desirable for residential development, such a possibility cannot be completely ruled out.

4.2.3 Exposure Scenarios

Assumptions for the land use scenarios and receptors used for alternative development are consistent
with the DRMO risk assessment and allow quantification of risk for contaminants of concern at the DRMO.

Under the current industrial land use scenario, the DRMO is assumed to remain as it currently exists.
Existing current industrial land use at and in the vicinity of the DRMO indicates that receptors most likely
to be exposed to contaminants on and migrating from the site include full-time employees, older child
trespasser, and construction worker. Potential current receptors, as identified in the revised risk
assessment (see Section 1.4.2), for which possible adverse health effects could be expected include the

following:

e Full-time Employee - Exposure routes include:
- incidental ingestion of soil

- dermal contact with soil

+ Construction Worker - Exposure routes include:
- incidental ingestion of soil

- dermal contact with soil

e Older Child Trespasser - Exposure routes include:
- incidental ingestion of soil

- dermal contact with soil
Under the future residential land use scenario, the DRMO could be developed into a residential community

or industrial complex. Potential future receptors for which possible adverse health effects could be

expected include the following:
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¢ Future resident - Exposure routes include;
- incidental ingestion of soil
- dermal contact with soil

- inhalation of fugitive dust and volatile emissions

4.2.4 Accommodation of PRGs and ARARs

The PRGs differ for the two land use scenarios and their associated receptors. The PRGs for current
industrial land use and its receptors (full-time employee, construction worker, and older child trespasser)
are less stringent than the PRGs associated with the primary receptor under the future residential land use

scenario, i.e., the future resident.

In general, it is desired to develop remedial alternatives that achieve compliance with ARARs and PRGs.
However, in certain cases, technical limitations and costs 'may prevent the development of alternatives
that comply with all ARARs and PRGs. For example, waste areas that pose relatively low levels of risk
over long time frames are considered appropriate for containment technologies (i.e., capping) combined
with institutional controls. Municipal landfills are identified in the preamble to the NCP as a type of site
where treatment may be impractical because of the size and heterogeneity of the contents. Because
treatment is usually considered impracticable for large municipal landfills, containment is often considered

to be an appropriate response action or the “presumptive remedy”.

Because the DRMO consists of a landfill with material to an undetermined depth and a shallow, tidally
influenced groundwater table, it falls into a category where treatment of all of the landfill contents is
impracticable. As a result, no alternatives will be developed that consider excavation and disposal (on site
or off site) of the entire landfill contents. Alternatives will be developed that consider excavation,
treatment, and disposal of selected areas of contamination for both the current and future land use

scenarios, which is consistent with U.S. EPA’s guidances.

4.3 DEVELOPMENT OF ALTERNATIVES FOR THE DRMO

This section will develop the remedial alternatives for the DRMO considering the information provided in
Section 4.2. Additional site-specific information and assumptions will be provided in this section to further
explain the alternative development process. All alternatives will be briefly explained in the following

sections.

The DRMO is underlain by an upper layer of 2 to 20 feet of fill material (sand, gravel, metal and wood).

Coarse-grained terrace deposits make up the natural overburden materials which are overlain by clayey
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silt. The water table is generally encountered within the fill material, with the underlying clayey silt and

terrace deposits under saturated conditions.

The DRMO area is contaminated primarily with PAHs, inorganic compounds, and PCBs in the soil. As a
result of the 1995 Time-Critical Removal Action, most of the highly contaminated soil was excavated,
although residual contamination above the PRGs for both land use scenarios was left in place. Since
completion of the Time-Critical Removal Action, the groundwater at the site has not been noticeably
impacted either by materials storage or by the original fill material. Groundwater data did not indicate
transport of soil contaminants into the groundwater except of the most soluble (volatile organic)

constituents.

Currently, there are no human receptors for the surficial aquifer which discharges to the Thames River.
Minimal levels of contamination have been detected in the Thames River surface water that may or may
not be attributable to the DRMO. Human health risks calculated for dermal contact with groundwater were

shown to be acceptable.

Therefore, the development of remedial alternatives will focus on the need for soil remediation because of
exceedances of site-specific SWPCs and pollutant mobility criteria and because of potentially
unacceptable risks to construction workers, future residents, and ecological receptors exposed to the soil.
Alternatives will also be developed to monitor the potential for migration of contaminants from the soil to

groundwater and the surface water of the Thames River.
The following alternatives have been developed for the DRMO:

e Alternative 1:  No Action ‘

e Alternative 2:  Institutional Controls and Monitoring

e Alternative 3:  “Hot Spots” Excavation, Offsite Disposal, Institutional Controls, and Monitoring
e Alternative 4:  Excavation, Onsite Treatment (thermal desorption & fixation-solidification), and

Offsite Disposal

A brief description of each alternative is provided in Sections 4.3.1 through 4.3.4. Each alternative is

composed of various components (e.g., component 1 - Institutional Controls).
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4.31 Alternative 1 - No Action

No action is required for this alternative. This alternative is required by the NCP and is used as a baseline
comparison with other alternatives. At the DRMO this alternative would still include the existing cap but

with no maintenance of that cap.

4.3.2 Alternative 2 - Institutional Controls and Monitoring

Alternative 2 would consist of two major components in addition to the existing cap: (1) institutional

controis and (2) monitoring.

Institutional controls would include maintenance of the existing cap and implementation of limits to site
access and land use restrictions. These controls would eliminate or reduce pathways of exposure to

contaminants at the site.

Monitoring would include regular groundwater sampling and analysis in accordance with the Groundwater
Monitoring Plan (B&R Environmental, September 1997). If groundwater COCs concentrations are shown
to exceed Connecticut's SWPCs, the scope of this monitoring would be expanded to include surface water
and river sediment sampling and analysis to determine if COCs are migrating from the DRMO to the
Thames River and if additional action is required. Finally, monitoring would include 5-year reviews for the

life of the project, i.e., 30 years.

433 Alternative 3 - “Hot Spots” Excavation, Offsite Disposal, Institutional Controls, and
Monitoring

Alternative 3 would consist of four major components in addition to the existing cap: (1) excavation of
contaminated soil “hot spots” excavation with dewatering of wet soil and repair and restoration of the

existing cap, (2) offsite disposal of excavated soil, (3) institutional controls, and (4) monitoring.
Soil contaminated with COCs at concentrations exceeding industrial land use PRGs would be excavated,
dewatered on site as required, and disposed of at an offsite RCRA hazardous waste TSD facility. Clean

soil from an offsite borrow source would be backfilled in the excavated areas.

Institutional controls and monitoring would be identical to those for Alternative 2.
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4.3.4 Alternative 4 - Excavation, Onsite Treatment (thermal desorption & fixation-
solidification), and Offsite Disposal

Alternative 4 would consist of three major components: (1) excavation with dewatering of wet soil, (2)

onsite treatment of excavated soil, and (3) offsite disposal of treated soil.

Soil contaminated with COCs at concentrations exceeding residential land use, ecological, and surface
water protection PRGs would be excavated. Wet excavated soil would be dewatered on site if necessary.

Excavated soil would be treated on site using a combination of thermal desorption to remove and destroy
organic COCs and chemical fixation-solidification to immobilize inorganic COCs. High-temperature
thermal desorption would remove organic contaminants through volatilization and subsequent treatment
and destruction of these volatilized contaminants. As required, the thermally treated soil would then
undergo chemical fixation-solidification to bind inorganic contaminants with the soil in a leach-resistant
matrix. Prior to thermal desorption, excavated soil would be pre-treated by size separation and/or

crushing-grinding-shredding, if necessary.

It should be noted that, for this alternative, chemical fixation-solidification was also considered as a stand
alone technology for the treatment of the contaminated soil. However, thermal desorption had to be
added because, as previously noted, the effectiveness of chemical fixation-solidification would be limited
for that portion of soil which contain relatively high concentrations of PAHs and also because chemical

fixation-solidification does not reduce toxicity of contaminants but merely immobilizes them.

Following onsite treatment, the soil would be disposed of at an offsite solid waste disposal facility. Clean

soil from an offsite borrow area would be backfilled into the excavated areas.

4.4 SCREENING OF ALTERNATIVES

The screening of alternatives is used to decrease the number of alternatives that are carried forward for
detailed analysis. This step in the FS process is conducted, when appropriate, to eliminate alternatives
that do not achieve protection of human health or the environment. Alternatives which are significantly
less effective than other more promising alternatives, which are not technically or administratively

implementable, or which have significantly higher costs should also be eliminated.
The alternatives developed and described for the DRMO are considered to represent an appropriate

range of alternatives. All alternatives are considered effective and implementable. Therefore, all of the

alternatives developed for the DRMO will be carried forward for detailed analysis.
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5.0 DETAILED DESCRIPTION AND ANALYSIS OF ALTERNATIVES

In this section each remedial alternative developed in Section 4.0 for the DRMO is described and
analyzed in detail in accordance with the "Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA" (USEPA, 1988) and the NCP (40 CFR 300). The detailed analysis of
remedial alternatives provides information needed for the comparison of alternatives as well as for the final

selection of the remedial action alternative(s).

5.1 CRITERIA FOR DETAILED ANALYSIS

The detailed analysis includes a presentation and assessment of relevant information which provides the
basis for selecting an alternative and preparing a ROD. The analysis in each alternative provides the

basis for technical and administrative feasibility of an alternative as well as a cost evaluation.

The detailed analysis evaluates each alternative against nine criteria which have been developed by the
USEPA to address CERCLA requirements. Building on the development and screening of alternatives,
the detailed analysis presents more in-depth information, including pertinent RI data, which are used in the
assessment of the alternatives relative to the CERCLA criteria. Following the detailed analysis, a
comparative of alternatives is presented in Section 6.0. The Proposed Plan (PP) documents selection of a

preferred alternative and is used to solicit community and state agency comments.
The following nine criteria will be used for the detailed analysis for each remedial alternative:

Overall Protection of Human Health and the Environment
Compliance With ARARs and TBCs

Long-term Effectiveness and Permanence

Reduction of Toxicity, Mobility, and Volume through Treatment
Short-term Effectiveness

Implementability

Cost

State and USEPA Acceptance

Community Acceptance

© ® N O o s~ W DN =

The first two criteria, overall protection of human health and the environment and compliance with ARARS,
are the threshold criteria that relate directly to statutory findings that must be made in the ROD. The next

019715/P » 5-1 CTO 0267



REVISION 1
MARCH 1998

five criteria, long-term effectiveness and permanence; reduction of toxicity, mobility, and volume through
treatment; short-term effectiveness; implementability; and cost are grouped together because they

represent the primary criteria upon which the analysis is based.

State and USEPA acceptance will be evaluated after the State of Connecticut and USEPA Region | have
reviewed and commented on the draft FS report. Community acceptance will be addressed in the Record
of Decision that will be finalized after the public comment period for the FS and Proposed Plan. State,
USEPA, and community acceptance must be considered during remedy selection. The following is a

description of each of the nine evaluation criteria:

1. Qverall Protection of Human Health and the Environment The primary requirement for CERCLA
remedial actions is that they are protective of human health and the environment. A remedy is
protective if it adequately eliminates, reduces, or controls all current and potential health risks. All
pathways of exposure must be considered when evaluating the remedial alternative. After the remedy
is implemented, if hazardous substances remain without engineering or institutional controls, then the
evaluation must consider unrestricted use and unlimited exposure for human, and environmental
receptors. For those sites where hazardous substances remain and unrestricted use and unilimited
exposure are not allowable, engineering controls, institutional controls, or some combination of the
two must be implemented to control exposure and thereby ensure reliable protection over time. In
addition, implementation of a remedy cannot result in unacceptable short-term risks or cross-media

impacts with regard to human health and the environment.

2. Compliance with ARARs and TBCs. Compliance with ARARs and TBCs is one of the statutory

requirements for remedy selection. Alternatives are developed and refined throughout the FS process
to ensure that they will meet all of their respective ARARs or that there is good rationale for obtaining
a waiver or exemption. During the detailed analysis, information on Federal and state action-specific
ARARs will be assembled along with previously identified chemical-specific and Iocétion-speciﬁc

ARARSs. Alternatives will be refined to ensure compliance with these requirements.

3. Long-term Effectiveness and Permanence. This criterion reflects CERCLA's emphasis on

implementing remedies that will ensure protection of human health and the environment in the future,
as well as in the near term. In evaluating alternatives for their long-term effectiveness and the degree
of permanence they afford, the analysis should focus on the residual risks that will remain at the site
after the completion of the remedial action. This analysis shouid inciude consideration of the

following:
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o Degree of threat posed by the hazardous substances remaining at the site.

e Adequacy of any controls (e.g., engineering and institutional controls) used to manage the

hazardous substances remaining at the site.
¢ Reliability of those controls.

e Potential impacts on human health and the environment, should the remedy fail, based on

assumptions included in the reasonable maximum exposure scenario.

Reduction of Toxicity, Mobility and Volume through Treatment. This criterion addresses the statutory

preference for remedies that employ treatment as a principal element by ensuring that the relative
performance of the various treatment alternatives in reducing toxicity, mobility, or volume will be
assessed. Specifically, the analysis should examine the magnitude, significance, and irreversibility of

reductions.

Short-term Effectiveness. This criterion examines the short-term impacts of the alternatives (i.e.,

impacts of the implementation) on the neighboring community, the workers, or the surrounding
environment, including the potential threat to human health and the environment associated with
excavation, treatment, and transportation of hazardous substances. The potential cross-media
impacts of the remedy and the time to achieve protection of human health and the environment are

also evaluated.

Implementability. Implementability considerations include the technical and administrative feasibility of

the alternatives, as well as the availability of the goods and services (e.g., treatment, storage, or
disposal capacity) on which the viability of the alternative depends. implementability considerations
often affect the timing of various remedial alternatives (e.g., limitations on the season in which the
remedy can be implemented, the number and complexity of materials-handling steps that must be
followed, the need to obtain permits for offsite activities, and the need to secure technical services

(such as well drilling and excavation).

Cost. Cost encompasses all capital costs and operation and maintenance costs incurred over the life
of the project. The focus during the detailed analysis is on the net present value of these costs.

Costs are used to select the least expensive (or most cost-effective) alternative that will achieve the
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remedial action objectives. For purposes of calculating the present worth for the annual operating and
maintenance costs, a 30-year maintenance life and a 5 percent annual discount factor are used.

8. State and USEPA Acceptance. This criterion, which is an ongoing concern throughout the
remediation process, reflects the statutory requirement to provide for substantial and meaningful state

involvement.

9. Community Acceptance. This criterion refe_rs to the community's comments on the remedial
alternatives under consideration, where "community” is broadly defined to include all interested
parties. These comments are taken into account throughout the FS process. However, only
preliminary assessment of community acceptance can be conducted during the development of the
FS, since formal public comment will not be received until after the public comment periqd for the

preferred alternative is heid.

5.2 DESCRIPTION AND ANALYSIS OF ALTERNATIVES

This section describes and analyzes in detail each of the alternatives that were assembled in Section 4.0.

These alternatives are analyzed using the criteria described in Section 5.1.

521 Alternative 1 - No Action
5.21.1 Detailed Description

This alternative is a "walk-away" alternative that is required under CERCLA to establish a basis for
comparison with other alternatives. In this alternative, although the existing cap would be left in place, any
existing remedial activities, such as cap maintenance, monitoring programs, and institutional controls
would be discontinued, and the property would be released for unrestricted use. This alternative cannot

be chosen if waste remains on site

5.2.1.2 Detailed Analysis
Overall Protection of Human Health and the Environment

Alternative 1 would provide some protection of human health and the environment because of the existing
cap. However, since the cap would not be maintained, that protection would be limited. Under the current
industrial land use, the potential for direct human and ecological exposure to contaminated soil could
develop over time as the existing cap deteriorates. In addition, under a pdssible future residential land use

scenario, unacceptable risks could develop for human receptors and an increased population of ecological
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receptors from exposure to contaminated soil. Although this has not occurred to date, contaminants in
the DRMO soil could start migrating to groundwater and to the Thames River, which would adversely
impact ecological receptors in that river. Since no monitoring would be performed, such potential

contaminant migration would not be detected in time for appropriate action.

Compliance with ARARs and TBCs

A detailed assessment of compliance with chemical-specific, location-specific, and action-specific ARARs
and TCBs is provided in Tables 5-1, 5-2, and 5-3.

Long-term Effectiveness and Permanence

Alternative 1 would have very limited long-term effectiveness and permanence because all contaminated
soil would remain on site and the existing cap would not be maintained. Therefore, as the existing cap
deteriorates over time, an unacceptable risk (HI > 1.0) could develop for site workers from direct exposure
to contaminated soil. As there would be no institutional controls to limit site access or prevent residential
development, the potential wouid also exist for unacceptable risk to develop for trespassers (Hi > 1.0) and
possible future resident (HI > 1.0 and ICR > 1E-4). Residential development of the DRMO could also
result in unacceptable risk to a correspondingly increased population of ecological receptors from
exposure to contaminated soil. Since there would be no monitoring, potential impact to the groundwater
and to the Thames River from possible migration of soil contaminants would not be detected in time for

appropriate remedial action.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 1 would not reduce toxicity, mobility, or volume of contaminants through treatment since no
treatment would occur. Some reduction of contaminant toxicity or volume might occur through natural
dispersion, diiution, or other attenuation process but no monitoring would be performed to verify this. The
existing cap might achieve some reduction of contaminant mobility by minimizing infiltration through the
vadose zone which would somewhat reduce the potential for soil contaminants to migrate to groundwater
and, from there, to the Thames River. However, since the cap would not be maintained this potential for

reduction of contaminant mobility may not exist in the long-term.
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‘TABLE 5-1

DRMO FS
ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 1: NO ACTION
NSB-NLON GROTON, CONNECTICUT

FEDERAL
Requirement Citation | Status | Synopsis Action to be Taken to Attain ARAR
There are no federal chemical-specific ARARS.
STATE OF CONNECTICUT
Requirement Citation | Status [ Synopsis Action to be Taken to Attain ARAR

There are no state chemical-specific ARARs.
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TABLE 5-2

DRMO FS

ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 1: NO ACTION
NSB-NLON GROTON, CONNECTICUT

FEDERAL
Requirement Citation Status Synopsis Action to be Taken to Attain ARAR
Executive Order 11988 Executive Order Applicable This order requires Federal agencies, As existing cap would not be maintained, it would
RE: Floodplain Management 11988 wherever possible, to avoid or minimize deteriorate over time and this would adversely
adverse impacts upon floodplains. Requires impact the Thames River Floodplain.
reduction of risk of flood loss, minimize the
impact of floods on human safety, health and
.welfare, and to restore and preserve the
natural and beneficial values of the floodplains.
Coastal Zone Management Act 16 USC Parts 1451 Applicable Requires that any actions must be conducted Applicable state coastal zone management
et seq. in a manner consistent with state approved requirements would not be addressed.
management programs.
Fish and Wildlife Coordination 16 USC 661 et seq.; | Applicable Requires action to be taken to protect fish and | The U.S. Fish & Wildlife Service would notbe
Act 40 CFR § 6.302 wildlife from projects affecting streams or consulted as to measures required to protect fish
rivers. Consultation with U.S. Fish & Wildlife and wildlife resources.
Services is needed to develop measures to
prevent and mitigate loss.
STATE OF CONNECTICUT
Requirement Citation Status Synopsis Action to be Taken to Attain ARAR
Coastal Management Act CGS §§ 22a-92 and | Applicable Requires projects within a state designated As existing cap would not be maintained, it would
. 94 coastal zone to minimize adverse impacts on deteriorate over time and this would adversely
natural coastal resources. impact the Thames River floodplain. Since no
monitoring would be performed the extent of this
adverse impact would be unknown.
Tidal Wetlands RCSA §§ 22a-30-1 Applicable Activities within or affecting tidal wetlands are Deterioration of the existing cap over time wouid
through 17 regulated. negatively impact tidal resources.
CT Endangered Species Act CGS §§ 26-303 Applicable Regulates activities affecting state-listed The state-threatened Atlantic sturgeon inhabits the

through 314

endangered or threatened species or their
critical habitat.

Thames River. Deterioration of the existing cap
over time could negatively impact the sturgeon or
any of its critical habitat which may occur within
the river.
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FEDERAL

TABLE 5-3

DRMO FS
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 1 - NO ACTION
NSB-NLON GROTON, CONNECTICUT

[ Requirement

Citation | Status | Synopsis

Action to be Taken to Attain ARAR

STATE OF CONNECTICUT

There are no federal action-specific ARARs.

Requirement

Citation I Status | Synopsis

Action to be Taken to Attain ARAR

l

There are no state action-specific ARARs.
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Short-term Effectiveness

Since no action would occur, implementation of Alternative 1 would not pose any risks to onsite workers
or result in adverse impact to the local community and the environment. The RAOs would never be

achieved.

implementability

Since no actions would occur, Alternative 1 would be readily implementable. The technical feasibility
criteria, including constructability, operability, and reliability, are not applicable. Implementability of

administrative measures is not applicable since no such measures would be taken.

Cost

There would be no costs associated with the no-action alternative.

522 Alternative 2 - Institutional Controls and Monitoring

52.21 Detailed Description

Alternative 2 consists of two components: (1) institutional controls and (2) monitoring. This alternative
would rely upon the existing asphalt and GCL cap, limitation of site access, restrictions of land use, and
monitoring to eliminate or reduce exposure pathways. Although this alternative is based upon the
assumption that the DRMO will continue to be owned and operated by NSB-NLON, provisions would be

included in it for the continuation of institutional controls and monitoring under different ownership.

Component 1: Institutional Controls

Institutional controls would include maintenance of the existing cap, limitation of site access, and

restrictions of land use.

Maintenance of the existing asphalt and GCL cap would consist of regular inspections of this cap to check
that cracks or other damage have not reduced its integrity. Periodic repair and replacement of the asphalt

layer would be performed.
Limitation of site access would consist of maintaining the existing chain link fence that surrounds the

DRMO and posting of signs to warn potential trespassers that.a health hazard is present. Signs would

typically be posted along the perimeter and at the front entrance of the site. In addition, during operation of
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the site for its current military purpose, gates would be locked and a security desk be maintained at the

entrance of the site.

Restriction of land use would consist of documenting the presence of contamination at the site in the NSB-
NLON Master Plan and Navy real estate records to ensure that, prior to any future land development at
the DRMO, NSB-NLON wouid be able to take adequate measures to minimize adverse human health and
environmental effects. In addition, Environmental Land Use Restrictions would be prescribed in
accordance with Connecticut’s regulations. Unless additional remediation Is undertaken, the DRMO could
not be developed for residential land use. In the unlikely event of a change in the DRMO site ownership,
provisions would be incorporated in the property transfer documents to insure continuation of the above-

described institutional controls.

Component 2: Monitoring

Monitoring would be performed in accordance to the Groundwater Monitoring Plan for the DRMO site

(B&R Environmental, September 1997) which may be summarized as follows.

Monitoring would consist of quarterly groundwater sampling and analysis for a period of 3 years.
Groundwater samples would be collected from the 10 monitoring wells shown on Figure 5-1, including 7
existing wells (6MW1S, 6MW2S, 6MW2D, 6MW3S, 6MW3D, 6MW6S, and 6MWBD) and 3 new wells
(BMWSS, 6MW10S, and 6MW10D). Sampling and analysis would be performed to verify that significant
contamination is not leaching to the groundwater from the capped area at concentrations above regulatory
criteria which would result in impabts to the Thames River. .Once baseline conditions have been
established, the monitoring program would be revised annually based on the analytical data collected from

the previous sampling events. If, as a result of this monitoring, groundwater COCs are detected at

concentrations above site-specific SWPCs, surface water and river sediment samples would also be

collected and analyzed to determine if these COCs are migrating to the Thames River. If monitoring
results show exceedance of volatilization criteria, then additional action would be taken, including
determining the need for additional remedial action.

Once sufficient monitoring data has been collected (i.e., after baseline conditions are established), this
data would be evaluated to determine the need for additional remedial action at the site. Based on
discussions with the U.S. EPA and CTDEP, it was determined that a minimum of 3 years of data would
need to be collected on a quarterly basis to evaluate if the site is impacting the environment. If after 3
years data shows that the site has not impacted the environment, the need for additional monitoring would
be evaluated and modified, if appropriate. |
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Every 5 years for 30 years, a site review would be conducted to evaluate the site status and determine
whether further action is necessary. These site reviews are required because this alternative allows
contaminants to remain in soil at levels that exceed PRGs. Figure 5-2 depicts the process block flow

diagram for Alternative 2.

The monitoring component would also include the installation of the 3 above-mentioned new monitoring
wells (BMWS, 6MW10S, and 6MW10D) and the regular maintenance of the existing and new monitoring
wells. In the unlikely event of a change in the DRMO site ownership, provisions would be incorporated in
the property transfer documents to insure continuation of the above-described monitoring.

5.2.2.2 Detailed Analysis
Overall Protection of Human Health and the Environment

Alternative 2 would be protective of human heaith and the environment.

institutional controls would be protective of human health and the environment. Maintenance of the
existing cap and limiting site access wouid be protective of humén health by minimizing risk to site
workers and trespassers from direct exposure with contaminated soil under the current industrial land use
scenario. Restricting the DRMO to industrial use would be protective of human health by preventing
unacceptable risks to future residents from direct exposure to contaminated soil. Maintenance of the
existing cap and restricting the DRMO to industrial use would minimize. risk to the limited existing
ecological population from potential direct exposure to contaminated soil under the current industrial land
use scenario and prevent risk to an increased ecological population from direct exposure to contaminated
soil under a future residential land use scenario. Finally, maintenance of the existing cap would provide
some protection of ecological receptors in the Thames River by minimizing infiltration through
contaminated soil in the vadose zone, which would slightly reduce the potential for contaminants in soil to

migrate to that river.

4
Monitoring would be protective of the environment by detecting potential migration of soil contaminants to
the Thames River, which couid adversely impact ecological receptors within that river.

Some short-term risks could be incurred by workers from exposure to contaminated soil during

implementation of institutional controls and monitoring. However, the potential for exposure would be
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minimized by the wearing of appropriate PPE and compliance with site-specific health and safety

procedures.

Compliance with ARARs and TBCs

Alternative 2 would comply with chemical-specific, location-specific, and action-specific ARARs and TBCs.
A detailed assessment of this compliance is provided on Tables 5-4, 5-5, and 5-6, respectively.

Long-term Effectiveness and Permanence

Alternative 2 would provide long-term effectiveness and permanence. Although no removal of
contaminated soil would occur, risks to human health and the environment would be significantly reduced.
Maintenance of the existing cap would effectively and permanently minimize risks to site workers and to
the limited existing ecological population from potential exposure to contaminated soil under the current
industrial land use scenario. In addition, by minimizing surface infiltration through the contaminated soil in
the vadose zone, maintenance of the existing cap would have some effectiveness in reducing risk to
ecological receptors in the Thames River from potential exposure to contaminants which might have
migrated from the DRMO soil. Limiting site access (in conjunction with maintenance of the existing cap)
would effectively and permanently minimize risk to trespassers from direct exposure to contaminated soil
under the current industrial scenario. Restricting the DRMO to industrial use would effectively and
pérmanently prevent its development as a residential area, thereby preventing unacceptable risk from

direct exposure of future residents and of an increased ecological population to contaminated soil.

Long-term monitoring would be effective for the detection of potential migration of soil contaminants to the

Thames River, which could adversely impact ecological receptors within this stream

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 2 would not reduce toxicity, mobility, or volume of contaminants through treatment since no
treatment would occur. A slight reduction of toxicity or volume might occur through natural dispersion,
dilution, or other attenuating factors and monitoring would verify this. Maintenance of the existing cap
would also achieve a slight reduction of contaminant mobility by minimizing infiltration through the vadose

zone which would somewhat reduce the potential for soil contaminants to migrate to groundwater and,

from there, to the Thames River.
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TABLE 54

DRMO FS
ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 2: INSTITUTIONAL CONTROLS & MONITORING
NSB-NLON GROTON, CONNECTICUT

FEDERAL
Requirement Citation | Status | Synopsis Action to be Taken to Attain ARAR
There are no federal chemical-specific ARARs
STATE OF CONNECTICUT
Requirement Citation Status Synopsis [ Action to be Taken to Attain ARAR

- There are no state chemical-specific ARARs
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TABLE 5-5

DRMO FS

ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 2 - INSTITUTIONAL CONTROLS AND MONITORING
NSB-NLON, GROTON, CONNECTICUT

| Requirement Citation [ Status l Synopsis of Requirement Action to be Taken to Attain ARAR |
FEDERAL
Executive Order 11988 Executive Order Applicable This order required Federal agencies, Monitoring well installation and groundwater
RE: Floodplain Management 11988 wherever possible, to avoid or minimize monitoring activities within the 100-year floodplain
adverse impacts upon floodplains. Requires would be carried out to minimize impacts to
reduction of risk of flood loss, minimize the floodplain resources.
impact of floods on human safety, health and
welfare, and to restore and preserve the
natural and beneficial values of the floodplains.
Coastal Zone Management Act 16 USC Parts 1451 Applicable Requires that any actions must be conducted This site is located in a state coastal flood zone
et seq. in a manner consistent with state approved (within the 100 year floodplain). Therefore,
management programs. applicable state coastal zone management
requirements would be addressed.
Fish and Wildlife Coordination 16 USC 661 et seq.; | Applicable Requires action to be taken to protect fish and | If monitoring wells are required to.be instailed in
Act 40 CFR § 6.302 wildlife from projects affecting streams or the river or its tidal zone, the U.S. Fish & Wildlife
rivers. Consultation with U.S. Fish & Wildlife Service would be consuited as to measures
Service is needed to develop measures to required to protect fish and wildlife resources.
prevent and mitigate loss.
STATE OF CONNECTICUT
Coastal Management Act CGS §§ 222-92 and | Applicable Requires projects within a state designated Monitoring well installation and groundwater
94 coastal zone to minimize adverse impacts on monitoring activities within the 100-year coastal
natural coastal resources. floodplain would be carried out to minimize
impacts to coastal resources.
Tidal Wetlands RCSA §§ 22a-30-1 Applicable Activities within or affecting tidal wetlands are If monitoring wells are required to be installed in
thru 17 regulated. the river or its tidal zone monitoring and
maintenance activities would be implemented so
as to not negatively impact tidal resources.
CT Endangered Species Act CGS §§ 26-303 thru | Applicable Regulates activities affecting state-listed The state-threatened Atlantic sturgeon inhabits the

314

endangered or threatened species or their
critical habitat.

Thames River. If monitoring wells are required to
be installed in the river or its tidal zone monitoring
and maintenance activities would be implemented
s0 as to not negatively impact the sturgeon or any
of its critical habitat which may occur within the

River.
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ASSESSMENT OF ACT

TABLE 5-6

DRMO FS
ION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 2 - INSTITUTIONAL CONTROLS AND MONITORING

NSB-NLON, GROTON, CONNECTICUT

Requirement Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR
FEDERAL '
Guidance on Remedial Actions for OSWER Directive To be considered This guidance describes how to address This guidance would be considered in
Superfund Sites with PCB 9355.4-01 PCB contamination issues as part of evaluating PCB issues as part of the

Contamination

remedial actions

remedial action Low levels of PCBs (47.2
ppm or less) are present within soils at the
site.

STATE OF CONNECTICUT
Hazardous Waste Management: RCSA § 22a-449 (c) 100- Applicable These sections establish standards for listing | For any materials generated during
Generator and Handler 101 and identification of hazardous waste. The monitoring well installation, hazardous waste
Requirements standards of 40 CFR 260-261 are determinations will be performed, and the
incorporated by reference. wastes would be managed in accordance
with requirements of these regulations, if
- necessary.
Hazardous Waste Management: RCSA § 22a-449 (c) 104 Applicable This section establishes standards for The remedy would comply with the post-
TSDF Standards groundwater monitoring and post-closure. closure requirements of this section through
The standards of 40 CFR 264 are groundwater monitoring and institutional
incorporated by reference. controls at the Site.
Control of Noise Regulations RCSA § 22a-69-1 through | Applicable These regulations establish allowable noise Noise generated by installation of monitoring

7.4

levels. Noise levels from construction
activities are exempt from these
requirements,

wells will meet these regulations. This
alternative involves drilling and monitoring
activities which are not anticipated to
generate excessive noise.

Guidelines for Soil Erosion and
Sediment Control

The Connecticut Council
on Soil and Water

To be considered

The guidelines provide technical and
administrative guidance for the development,

Erosion and sediment control measures
would be implemented during well

Conservation adoption, and implementation of erosion and | installation.
sediment control program.
Water Quality Standards CBS 22a-426 Relevant and Connecticut's Water Quality Standards Standards would be used to evaluate

appropriate

establish specific numeric criteria,
designated uses, and anti-degradation
policies for groundwater and surface water.

monitoring results to determine if further
remedial action is required to protect
resources.

Remediation Standards Regulations

RCSA § 22a-133k-3

Relevant and
appropriate

These regulations provide specific numeric
cleanup criteria for a wide variety of
contaminants in soil, groundwater and soil

“vapor. These criteria include volatilization

criteria, pollutant mobility criteria, direct
exposure criteria and surface water
protection criteria.

Although no groundwater plume has been
identified at this site, the proposed
groundwater monitoring would be conducted
to determine if any contaminants of concern
are migrating offsite at levels above CTDEP
surface water protection or volatilization
standards for GB groundwater.
Maintenance of the cap and institutional
controls would satisfy the Remediation
Standards Regulations for soil.
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Short-term Effectiveness

Alternative 2 would have minimal short-term effectiveness concerns. Any exposure of workers to
contaminated soil during the maintenance of the existing cap and fencing or during the installation of new
monitoring wells and the maintenance and sampling of existing and new monitoring wells would be
minimized by wearing of appropriate PPE and complying with site-specific health and safety procedures.
Implementation of institutional controls and monitoring would not adversely impact the surrounding
community or the environment. The RAOs would be achieved immediately upon implementation of
institutional controls and monitoring. However, continued achievement of the RAO for protection of

ecological receptors in the Thames River would have to be regularly modified through monitoring.

Implementability

Alternative 2 would be readily implementable. Maintenance of the existing cap and fence, posting of

notices, maintenance of existing monitoring wells and installation of new ones, and sampling and analysis

- of groundwater and, if necessary, of surface water and river sediment would all be relatively simple to

perform. The resources, equipment, and materials required for these activities would be readily available.

The administrative implementability of Alternative 2 would be simple since the site is located within a
military facility, where land uses can be strictly enforced. In the uniikely event that the site would be
transferred to private ownership, concerns about administrative implementability would slightly increase
but appropriate provisions could be incorporated in property transfer documents to insure continued
implementation of institutional controls and monitoring.

Cost

The estimated costs for this aiternative are:

Estimated capital costs: $90,814
Total estimated O&M costs over 30 years: $617.580
Estimated 30-year present worth: $708,394

Cost estimates for this alternative are based on 3 years of groundwater monitoring and the performance of

5-year reviews for 30 years. The details of the cost estimates are provided in Appendix C.

019715/P 5-19 CTO 0267



REVISION 1
MARCH 1998

523 Alternative 3 - Hot Spot Excavation, Offsite Disposal, Institutional Controls, and
Monitoring

5.2.31 Detailed Description

Alternative 3 is developed to meet the human health PRGs for the full-time employee, older child
trespasser, and construction worker under the current industrial land use scenario. Areas of soil with
concentrations of COCs exceeding PRGs for the current industrial iand use scenario, and which are
designated as “hot spots”, would be excavated and removed from the site. This action would require

removal, and subsequent repair and restoration, of several sections of the existing asphalt and GCL cap.

Alternative 3 would consist of four major components in addition to the existing cap: (1) “hot spots”
excavation with dewatering of wet soil and repair and restoration of existing cap, (2) offsite disposal of
excavated soil, (3) institutional controls, and (4) monitoring. Figure 5-3 illustrates the block flow diagram

for this alternative and Figure 5-4 shows the site location map and excavation areas.

Component 1: “Hot Spots” Excavation with Repair and Restoration of Existing Cap

Soil contaminated with COCs above their respective PRGs for the current industrial land use scenario

would be excavated, which corresponds to a total volume of approximately 3,150 cubic yards of

excavated material. Prior to excavation, the existing cap and clean material backfilled during the Time

Critical Removal Action would be removed as required from the areas being excavated. As previously

discussed, extensive sheet piling would be required to shore up excavated areas deeper than about 4
feet bgs and groundwater would have to be allowed to accumulate in these deeper areas, although this
would considerably hinder excavation. After completion of excavation, and to the extent that the presence
of sheet piling and water would allow, the sidewalls and bottom of the excavated areas would be sampled
and analyzed to try and confirm that PRGs have been met. After each “hot spot” has been completely
excavated, it would be backfilled with clean material from an offsite source and regraded to achieve
desired surface elevation. Areas of the existing asphalt and GCL cap disturbed by excavation would be
repaired and the cap would be restored to existing conditions.

The contaminated soil would be excavated using conventional construction equipment, such as backhoes,
bulldozers, and front-end loaders. For excavation under water, clamshell buckets would be used. All
excavating activities would be conducted in accordance to OSHA regulations and in compliance with
appropriate health and safety procedures.
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As excavation would take place below the groundwater table, a significant portion of the excavated soil
would need to be pre-treated onsite to remove excess water (i.e., déwatered) prior to offsite transportation
and disposal. Based upon typical offsite disposal requirements, all free water would have to be removed
from the excavated wet soil so that it can pass the “paint filter test”. Soil dewatering and treatment of the
dfainage water would be performed at an onsite Dewatering and Wastewater Treatment (DW/WWT)

facility.

For the purpose of this FS, It is assumed that any soil excavated below a depth of 3 feet would require
dewatering and that this soil would contain an average of 50 percent of free water by volume for a total
anticipated volume of drainage water of approximately 200,000 galions. It is also assumed that the
average total suspended solids (TSS) concentration of that drainage water would be approximately
2,000 mg/L.

The DW/WWT facility would consist of a dewatering pad, a bag filtration unit, and a GAC adsorption unit.
The dewatering pad would be a structure consisting of sand and gravel layers overlying an impermeable
base. The sand layer would be sandwiched between two geotextile/geonet layers. The dewatering pad
would be bermed and equipped with an underdrain system and collection sump. The pad would have
approximate dimensions of 40-foot by 40-foot to provide a total of approximately 1,600 square feet of
stockpiling area to accommodate approximately 300 cubic yards of soil, assuming an average stockpile
height of 5 feet. The soil would be stockpiled on the dewatering pad and covered with an impervious liner
(PE or PVC) to prevent potential rainfall infiltration. It is anticipated that a residence time of approximately
one day on the dewatering pad would be requiréd to achieve adequate soil dewatering, i.e., to reduce
moisture content of the soil to 20 percent (by weight) or less. As hecessary, a suitable’weight (such as a
concrete slab) would be placed on top of the pile to promote mechanical expression of the water. The top
finer is aiso expected to prevent the weight from getting embedded in the pile. The cross section of the

dewatering pad would consist of the following components in descending order as depicted in Figure 5-5:
* Agraded sand layer: 1.0 foot in thickness, sandwiched between two geotextile/geonet membranes.

e Agravel layer: 1.0 foot in thickness.

+ A High Density Poly Ethylene (HDPE) liner on a compacted and sloped soil base.

* A 4-inch diameter slotted PVC pipe placed within the gravel layer, along the entire deeper edge of the
base.

- 019715/P 5-25 CTO 0267



d/S5L2610

9¢-S

4820 OLD

ACAD: K:\CADD\7429\7429PP@1.DWG 10/23/96  TAD

WEIGHT (SURCHARGE)

HOOK (TYP.
( ) (ALTERNATIVES 3 AND 4 ONLY)

PE COVER

STOCKPILED SOILS/SEDIMENTS

(ALTERNATIVES 3 AND 4 ONLY)

BERM (TYP.)

SAND LAYER (12 INCH THICKNESS

GRAVEL (12 INCH AVERAGE THICKNESS)
QY R

GEOTEXTILE
FILTER LAYER
‘WITH GEONET

tDISCHARGE TO

ALK
S A S
/ 2 2, R R R R R IR
NG ¥ R NS \ N\ XK
AR R RN AN A NN, ACTIVATED CAREON
TN T4 — INCH
COMPACTED SOIL SLOTTED PVC
DRAIN TO sump  SUMP s (]
SUBMERSIBLE—
CENTRIFUGAL
PUMP
CONCEPTUAL DE 0] A AD
GURE 5-5

FOR ALTERNATIVES 3 AND 4, FS — SITE 6
NSB—-NLON, GROTON, CT

|

8661 HOUVIN
L NOISINZY



REVISION 1
MARCH 1998

The sand and geotextile/geonet layers in the base of the pad are expected to function as a preliminary
filter to retain most of the soil particles, while allowing relatively solids-free drainage water into the gravel
underdrain layer. The slotted PVC pipe in the gravel layer would collect drainage water and transfer it to
an adjacent collection sump. Drainage water would then be pumped into a bag filtration unit for secondary
TSS removal, followed by GAC adsorption for removal of dissolved organic contaminants. The treated

drainage water would then be discharged to the Thames River using a pump and a temporary pipeline.

Drainage water from the stockpile would be treated at a rate of up to 10 gpm by the DW/WWT. The sand
filtration layer is assumed to a have a TSS retention capacity of one pound (dry basis) per square foot of
filtration surface before it would require replacement. On that basis, assuming the above-mentioned
drainage water volume of 200,000 gallons with a TSS concentration of 2,000 mg/L, it is anticipated that
the sand and geotextile layers would need to be replaced at least once during soil dewatering operations.

The spent sand and geotextile layers would be disposed of off site.

Component 2: Offsite Disposal

Excavated soil would be disposed of at an offsite permitted RCRA hazardous waste TSD facility. As
certain characteristics and contaminant concentrations of the excavated soil may exceed disposal criteria,
pre-disposal testing would be required to determine the final disposition requirements for the soil.
Excavated material would be loaded into trucks and transported to the designated offsite TSD facility.

Component 3: Institutional Controls

This component would be identical to Component 1 of Aiternative 2.

Component 4: Monitoring

This component would be identical to Component 2 of Alternative 2.

5.2.3.2 Detailed Analysis
Overall Protection of Human Health and the Environment

Alternative 3 would be protective of human health and the environment.
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Excavation and offsite disposal of soil "hot spots” would be protective of human health and the
environment. Although complete verification sampling would not be possible because of the presence of
sheet piling and water in most excavated areas, excavation and offsite disposal of virtually all the soil “hot
spots” would eliminate unacceptable risk to site workers from direct exposure to contaminated soil under
the current industrial land use scenario. Risks would be lowered to below an ICR of 1E-4 and an Hi below
1.0. Excavation of soil “hot spots” would also be protective of ecological receptors in the Thames River
by removing the most contaminated soil, thereby significantly reducing the possibility that contaminants

would migrate from the DRMO soil to that river.

Institutional controls would be protective of human health and the environment. Although excavation and
offsite disposal of soil “hot spots” would already have brought human health risk from direct exposure to
soil under the current industrial land use scenario within an acceptable range, maintenance of the existing
cap and limiting site access would provide additional protection to site workers and trespassers from
potential direct exposure to contaminated soil ieft on site. Although concentrations of ecological COCs
would remain above PRGs, maintenance of the existing cap and restricting the DRMO to industrial use
would minimize risk from direct exposure of the limited ecological population to contaminated soil under
the current industrial land use scenario and prevent unacceptable risk from direct exposure of an
increased ecological population to contaminated soil under a future residential land use scenario. Finally,
maintenance of the existing cap would offer some degree of protection to ecological receptors in the
Thames River by minimizing infiltration through the contaminated soil of the vadose zone, which would

slightly reduce the potential for contaminants in soil to migrate to that river.

Monitoring would be protective of the environment by detecting potential migration of soil contaminants to

the Thames River, which could adversely impact ecological receptors in that river.

In the short-term, the strong soil/water stirring action during the excavation of “hot spots” below the water
table could trigger a significant migration of hitherto stationary contaminants from soil to groundwater and,

from there, to the Thames River.

“Hot spots” excavation and offsite disposal could result in significant short-term risk for construction
workers due to potential exposure to contaminated soil and groundwater. However, this potential for
exposure would be minimized by the implementation of engineering controls such as dust suppression
and air monitoring, the wearing of appropriate PPE, and compliance with site-specific health and safety
procedures. Any potential negative short-term impacts to the surrounding community and environment

from fugitive dust and/or spillage of contaminated soil could be prevented through the implementation of
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appropriate engineering controls (e.g., perimeter air monitoring, erosion and sedimentation controls, spill

prevention procedures, etc.).

Some short-term risks could be incurred by workers from exposure to contaminated soil during the
implementation of institutional controls and monitoring. However, the potential for exposure would be
minimized by wearing appropriate personal protective equipment (PPE) and complying with site-specific

health and safety procedures.

Compliance with ARARs and TBCs

Alternative 3 would comply with chemical-specific, location-specific, and action specific ARARs and TBCs.

A detailed assessment of this compliance is provided on Tables 5-7, 5-8, and 5-9, respectively.

Long-term Effectiveness and Permanence

Alternative 3 would provide long-term effectiveness and permanence.

Although complete verification sampling would not be possible because of the presence of sheet piling
and water in most excavated areas, excavation of virtually all of the soil “hot spots” and disposal of the
excavated soil at an offsite RCRA hazardous waste TSD facility would effectively and permanently
eliminate risks to site workers from direct exposure to soil contaminated above industrial land use PRGs.

Maintenance of the existing cap would effectively and permanently minimize risks to site workers and to
the limited existing ecological population from potential exposure to contaminated soil under the current
industrial land use scenario. In addition, by minimizing surface infiltration through the contaminated soil in
the vadose zone, maintenance of the existing cap would have some effectiveness in reducing risk to
ecological receptors in the Thames River from potential exposure to contaminants which might have
migrated from the DRMO soil. Limiting site access (in conjunction with maintenance of the exiSting cap)
would effectively and permanently minimize risk to trespassers from direct exposure to contaminated soil
under the current industrial scenario. Restricting the DRMO to industrial use would effectively and
permanently prevent its development as a residential area, thereby preventing risk to future residents and

to an increased ecological population from direct exposure to contaminated soil.

Long-term monitoring would be effective for the detection of potential migration of soil contaminants to the

Thames River, which could adversely impact ecological receptors within this stream.
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TABLE 5-7

DRMO FS |
ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs

ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING
NSB-NLON GROTON, CONNECTICUT

FEDERAL

Requirement Citation

Status

Synopsis

Action to be Taken to Attain ARAR

Cancer Siope Factors (CSFs)

To be considered

These are guidance values used in risk
assessment to evaluate the potential
carcinogenic or non-carcinogenic hazard
caused by exposure to contaminants.

"Hot spot” contaminated soils would be excavated
and removed from the site. Remaining
contaminated soils would be recapped to minimize
exposure to potential receptors.

Reference Dose (RfDs)

To be considered

These are guidance values used in risk
assessment to evaluate the potential
carcinogenic or non-carcinogenic hazard
caused by exposure to contaminants.

“hot spot” contaminated soils would be excavated
and removed from the site. Remaining
contaminated soils would be recapped to minimize
exposure to potential receptors.

STATE OF CONNECTICUT

Requirement Citation

Status

Synopsis

Action to be Taken to Attain ARAR

There are no state chemical-specific ARARs.

R
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ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING
NSB-NLON GROTON, CONNECTICUT

"’

FEDERAL
Requirement Citation Status Synopsis Action to be Taken to Attain ARAR
Fish and Wildlife Coordination 16 USC 661 ef seq. | Applicable Requires action to be taken to protect fish and | If monitoring wells are required to be installed in
Act 40 CFR §6.302 wildlife from projects affecting streams or the Thames River or its tidal zone, the U.S, Fish &
rivers. Consultation with U.S. Fish & Wildlife Wildlife Service would be consulted as to
Service is needed to develop measures to measures required to protect fish and wildlife
prevent and mitigate loss. resources.
Executive Order 11988 Executive Order Applicable This order requires Federal agencies, Measures would be taken to minimize impacts to
Re: Floodplain Management 11988 wherever possible, to avoid or minimize floodplains of Thames River during
) ¥ adverse impacts upon floodplains. Requires excavation/backfilling and installation of
reduction of risk of flood loss, minimize the monitoring wells. Removed sections of the
impact of floods on human safety, health and existing asphalt/GCL cap located within the 100-
welfare, and to restore and preserve the year floodplain would be replaced, monitored and
natural and beneficial values of the floodplains. | mainfained. Site excavation, monitoring well
installation, and groundwater monitoring activities
would not take place during times of potential
flooding.
Coastal Zone Management Act 16 USC Parts 1451 Applicable Requires that any actions must be conducted This site is located in a coastal zone management
el seq. in a manner consistent with state approved area, therefore, applicabie coastai zone
management programs. management requirements need to be addressed
STATE OF CONNECTICUT
Requirement Citation Status Synonsis Action to he Taken to Attain ARAR
Coastal Management Act CGS §§222-92 and | Applicable Federal facilities are required to file a coastal Excavation and removal of contaminated soils,

94

zone consistency determination under these
rules.

repiacement of the asphait/GLC cap, monitoring
well installation and groundwater monitoring
activities within the 100-year coastal floodplain
would be carried out to minimize impacts to
coastal resources.

Tidal Wetlands

RCSA
through 1

Annlmnhln

Activities within or affecting tidal wetlands are
regulated.

If monitoring wells are required to be installed in

the Thames River or its tldal zone, monitoring and

maintananca activitiag waniild ha imnlamantad en
mamnenance acivities WolLG 22 IMPReMmenieC s¢

as to not negatively impact tidal resources.

W lnodmarmbar Srmrme davsntarimm Af aveaaciabad
vvaswewaier ivoim ucwaiciiny wi eXCavaied

material would not discharged into tidal wetlands.
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ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs

TABLE 56-8

DRMO FS

FOR ALTERNATIVE 3. “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING

STATE OF CONNECTICUT (Continued)

NSB-NLON GROTON, CONNECTICUT

Requirement

Citation

Status Synopsis

Action to be Taken to Attain ARAR

Act

CT State Endangered Species

CGS § 26-303-314

Relevant and
Appropriate

critical habitat.

Regulates activities affecting state-listed
endangered or threatened species or their

The state-threatened Atlantic sturgeon inhabits the
Thames River. |f monitoring wells are required to
be installed in the river or its tidal zone monitoring
and maintenance activities would be implemented
s0 as to not negatively impact the sturgeon or any
of its critical habitat which may occur within the
river. Wastewater from dewatering of excavated
material would be adequately treated prior to
discharge into the river.
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TABLE 5-9

DRMO FS

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING
NSB-NLON, GROTON, CONNECTICUT

Requirement

Citation

Status

Synopsis of Requirement

Action to be Taken TO Attain ARAR

Clean Water Act, National Pollution
Discharge Elimination System
(NPDES)

40 CFR Parts 122 through
125, and 131

Relevant and Appropriate

NPDES (National Poliution Discharge
Elimination System) permits are required
for any discharges to navigable waters. if
remedial activities include such a
discharge, the NPDES standards would be
ARARSs.

The quality of the treated water from the on site
DWMWWT facility would meet NPDES standards
for discharge to the Thames River. No formal
discharge permit would be required.

PCB Regulations under TSCA

40 CFR §§ 761.60 through
761.71

Relevant and Appropriate

The regulations govern the storage,
transportation and disposal of PCBs, and
the cleanup of PCB spills. For the most
part, these standards only apply to PCB
items with concentrations above 50 ppm or
to materials contaminated from such items.

These regulations are not applicable because
PCB levels at the site have been measured at.no
greater than 47.2 ppm. However, if PCBs are
detected at greater than 50 ppm, any activities
regarding storage, transportation, and disposal of
such PCB-contaminated soil would be conducted
in compliance with these standards.

Guidance on Remedial Actions for OSWER Directive To be considered This guidance describes how to address This guidance document would be considered in

Superfund Sites with PCB 9355.4-01 PCB contamination issues as part of evaluating PCB issues as part of the remedial

Contamination remedial actions. action. Low levels of PCBs (47.2 ppm or less)

are present within soils at the site.
STATE OF CONNECTICUT -
Requirement Citation Status Synopsis Action to be Taken to Attain ARAR

Solid Waste Management RCSA § 22a3-209-1 through | Applicable These standards establish closure After contaminated soit from the “hot spots” are

13 standards for solid waste disposal areas removed the existing cap would be replaced in
(SWDAs). accordance with thesé requirements.
Hazardous Waste Management: RCSA § 22a-449(c) Applicable These sections establish standards for For all soils excavated from the “hot spots” and

Generator and Handler
Requirements

100-101

listing and identification of hazardous
waste. The standards of 40 CFR 260-261
are incorporated by reference.

generated during monitoring well installation,
hazardous waste determinations would be
performed, and the wastes would be managed in
accordance with requirements of these
regulations, if necessary.
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STATE OF CONNECTICUT

TABLE 5-9

DRMO FS

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING
NSB-NLON, GROTON, CONNECTICUT

Requirement

Citation

Status

Synopsis

Action to be Taken to Attain ARAR

Hazardous Waste Management:

TSDF Standards

RCSA § 22a-449 (c) 104

Applicable

This section establishes standards for post
closure and groundwater monitoring. The

standards of 40 CFR 264 are incorporated
by reference.

Any hazardous waste which is temporarily stored
on this site as part of the “hot spot” excavation or
monitoring well installation would be managed in

accordance with the requirements of this section.
The remedy would comply with the post-closure

requirements of this section through groundwater
monitoring and institutional controls at the site.

Hazardous Waste Management:

Generator Standards

RCSA § 22a-449(c)102

Applicable

This section established standards for
various classes of generators. The
standards of 40 CFR 262 are incorporated
by reference. Storage requirements given
at 40 CFR 265.15 are also included.

Any hazardous waste generated through
excavation, monitoring well installation, or other
activities would be managed in accordance with
the substantive requirements of these
regulations.

Air Pollution Control

RCSA § 22a-174

Applicable

These regulations require permits to
construct and to operate specified types of
emission sources and contain emission
standards that must be met prior to
issuance of a permit. Poliutant abatement
controls may be required. Specific
standards pertain to fugitive dust (18b) and
controt of odors (23).

Emission standards for fugitive dust would be
met with dust control measures during
excavation, transportation and offsite disposal to
comply with substantive requirements.

Controt of Noise Regulations

RCSA § 22a-69-1 through
74

Relevant and Appropriate

These regulations establish allowable
noise levels. Noise levels from
construction activities are exempt from
these requirements.

Noise generated by any remedial actions other
than construction would meet the standards of
these regulations. This alternative involves
excavation and monitoring activities which are
not anticipated to generate excessive noise.

Guidelines for Soil Erosion and
Sediment Control

The Connecticut Council
on Soil and Water
Conservation

To be considered

The guidelines provide technical and
administrative guidance for the
development, adoption, and
implementation of erosion and sediment
control program.

These guidelines would be incorporated into any
remedial designs for this site. Erosion and
sediment control measures would be
implemented during excavation, recapping, and
well installation activities.

Water Pollution Control

RCSA § 22a-430-1 through
8

Applicable

These rules establish permitting
requirements and criteria for water
discharge to surface water, groundwater,
and POTWs.

No discharge for POTW is proposed. The quality
of the treated water from the on site DW/WWT
facility would meet the substantive requirements
of this section for discharge to the Thames River.
No formal discharge permit would be required.
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TABLE 5-9

DRMO FS
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs -
FOR ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING
NSB-NLON, GROTON, CONNECTICUT

Requirement

Citation

Status

Synopsis

Action to be Taken to Attain ARAR

Remediation Standards Regulations

RCSA § 22a-133k-3

Relevant and Appropriate

These regulations provide specific numeric
cleanup criteria for a wide variety of
contaminants in soil, groundwater, and soil
vapor. These criteria include volatilization
criteria, pollutant mobility criteria, direct
exposure criteria, and surface water
protection criteria.

Although no groundwater plume has been
identified at this site, the proposed groundwater
monitoring would be conducted to determine if
any contaminants of concern are migrating offsite
at levels above CTDEP surface water protection
or volatitization standards for GB groundwater
Excavation of hot spots and maintenance of the
cap and institutional controls would satisfy the
Remediation Standards Reguiations for soil.

Applicable

Water Quality Standards CGS 22a-426 Connecticut's Water Quality Standards Standards would be used to evaluate monitoring
establish specific numeric criteria, results determined if further remedial actionis... .. |
designated uses, and antidegradation required to protect resources. Remedial
policies for groundwater and surface water. | activities, including the disposal and potential "~

treatment of groundwater from dewatering and
removal from excavations, would be undertaken
in a manner which is consistent with the o
antidegradation policy in the Water Quality
Standards./

Disposition of PCBs CGS § 22A-467 Applicable This section regulates the disposal or Disposal of low levels of PCBs (47.2 ppm or less)

destruction of PCBs in a manner not
inconsistent with the Requirements of the
Toxic Substances Control Act (TSCA),
listed at 40 CFR Part 761.

are present within soils at the site. PCB
contaminated soil would be conducted in
compliance with this statute.
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Reduction of Toxicity, Mobility or Volume through Treatment Alternative 3 would only achieve a very
limited reduction of contaminant toxicity, mobility, or volume through treatment since the only treatment

which would occur is that of the drainage water from wet excavated soil in the on site DW/WWT facility.

Any organic COCs contained in the drainage water would be effectively removed by GAC adsorption.
Since the GAC would ultimately be disposed of through either offsite thermal regeneration or offsite
incineration, the achieved reduction in organic COCs toxicity and volume would be 100 percent

irreversible.

Alternative 3 would signiﬁcantly reduce toxicity, mobility, and volume of contaminants through excavation
and offsite disposal of soil "hot spots”. Approximately 3,150 cubic yards of contaminated soil containing
135 pounds of PCBs and 406 pounds of cadmium would be removed from the site and securely disposed
of at an offsite RCRA Hazardous waste TSD facility. Some additional reduction in the toxicity or volume of
residual contaminant might occur through natural dispersion, dilution, or other attenuation process and
monitoring would verify this. Maintenance of the éxisting cap would also achieve some reduction in the
mobility of residual contaminants by minimizing infiltration through the vadose zone which would slightly

reduce the potential for soil contaminants to migrate to groundwater and, from there, to the Thames River.

Short-term Effectiveness

There is a significant concern that the strong soil/water stirring action during excavation of “hot spots”
below the water table could trigger a significant short-term migration of hitherto stationary contaminants from

soil to groundwater and, from there, to the Thames River.

During implementation of the excavation and offsite disposal components of Alternative 3, construction
workers could be exposed to contaminated soil and groundwater. This potential for exposure would be
minimized by the implementation of engineering controls such as dust suppression and air quality
monitoring, the wearing of appropriate PPE, and compliance with proper health and safety procedures.
Excavation and offsite disposal of contaminated soil are not expected to adversely impact either the
surrounding community or the environment. However, during these activities measures, such as spill
prevention and containment, erosion and sedimentation control, and perimeter air monitoring would be

taken to insure that impact remains acceptable.
Implementation of the institutional controls and monitoring components of Alternative 3 would have

minimal short-term effectiveness concerns. Any exposure of workers to contaminated soil during the

maintenance of the existing cap and fencing or during the installation and sampling of monitoring wells

019715/P 5-36 CTO 0267



REVISION 1
MARCH 1998

would be minimized through the wearing of appropriate PPE and compliance with proper health and safety
procedures. Implementation of institutional controls and monitoring would not adversely impact the

surrounding community or the environment.

Alternative 3 would be completed in approximately 5 months and would achieve the RAOs at completion.
However, continued achievement of the RAO for protection of ecological receptors in the Thames River

would have to be regularly modified through monitoring.

Implementability

As previously discussed, excavation of “hot spots” would be difficult to implement because it would require
removal of poorly cohesive soil to a depth of up to 10 feet bgs, which at the DRMO is significantly below
the water table. This would lead to two significant implementability concerns. First, extensive shoring
would be required. Sheet piling would have to be installed on the periphery of the excavated areas to a
depth at least three times that of excavation, Second, any excavation deeper than approximately 3 feet
bgs would take place under water which would seriously impair precise visual control, and thus
effecti\)eness, of that excavation. Typica]ly, this second implementability concern would be addressed by
pumping to prevent significant accumulation of groundwater in the excavation. However, such pumping is
not practically implementable at the DRMO because excavation would take place in a highly permeable
stratum (i.e., sand and gravel) along the bank of a tidal river. Under these conditions, depressing of the
groundwater table elevation, if it could be accomplished at all, would require the pumping (and treatment
and discharge) of very large volumes of water, at least several hundreds, and probably several thousands,
of gpm. Also any significant lowering the groundwater table elevation would require a corresponding
reinforcement and deepening of the sheet piling to counteract the pressure of the external groundwater on
that piling.

Since complete post-excavation verification sampling would not be possible because of the presence of
sheet piling and water in most excavated areas, a very thorough pre-excavation sampling would have to be

performed to accurately determine the extent of soil contamination.

IQdependently of the above concerns, excavation of soil “hot spots” could be accomplished with readily

available construction equipment such as backhoes, front-end loaders, and clamshell buckets.

Resources, equipment, and materials for the construction and operation of the on éite DW/WWT facility

would be readily available.
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The offsite disposal component of Alternative 3 would be readily implementable since permitted,
hazardous waste disposal facilities are available with adequate capacity to accept the excavated

materials.

The institutional controls and monitoring components of Alternative 3 would be readily implementable. .
Maintenance of the existing cap and fence, posting of notices, maintenance of existing monitoring wells
and installation of new ones, and sampling and analysis of groundwater and, if necessary, of surface
water and river sediment would all be relatively simple to perform. The resources, equipment, and

materials required for these activities would be readily available.

Implementation of Alternative 3 would also require the completion of numerous administrative procedures
which, while requiring a significant effort, could readily be accomplished. On site remedial activities would
have to meet the substantive requirements of a RCRA hazardous waste TSD facility. Offsite disposal of
excavated soil would require compliance with all applicable RCRA requirements, including the proper
manifesting of excavated soil shipments. [f any waste generated by the treatment of the draihage water
(e.g., spent filter layers and GAC) are determined to be hazardous, disposal of these wastes would have
to comply with all applicable RCRA regulations. Although no formal permits would be required for
discharge of the treated drainage water to the Thames River, State agencies would have to be contacted
to determine applicable water treatment criteria. A Coastal Site Plan would have to be prepared and
submitted to the local municipaiities_ and some coordination would be required with the CTDEP Office of
Long Island Sound Programs regarding a coastal zone consistency determination. The NSB-NLON
Master Plan and Navy real estate records would have to document the presence of contamination at the
site and the scope of ongoing institutional controls and monitoring. Environmental Land Use Restrictions
would be required in accordance with Connecticut regulations to prevent residential development of the
DRMO. In the unlikely event of a change in the DRMO site ownership, provisions would be incorporated

in the property transfer documents to insure continuation of institutional controls and monitoring.

Cost

The estimated costs for Alternative 3 would be:

Estimated capital costs: $4,363,156
Total estimated O&M costs over 30 years: . -$617,580 \
Estimated 30-year present worth: $4,980,736
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Cost estimates for this alternative are based on a 5-month construction period, 3 years of groundwater
monitoring, and the performance of 5-year reviews for 30 years. The details of the cost estimates are

provided in Appendix C.

524 Alternative 4 - Excavation, On Site Treatment (thermal desorption & fixation-
solidification), and Offsite Disposal

5.2.4.1 Detailed Description

Alternative 4 is developed to meet the PRGs for the future resident and potential ecological receptors in a
future residential land use scenario, as well as fhe PRGs developed for the protection of the surface water
of the Thames River. Soil with COCs concentrations above these PRGs would be excavated, treated on
site, and disposed of offsite. Since complete verification sampling would not be possible becauée of the
presence of sheet piling and water in most excavated areas, some relatively small amount of
contaminated soil could remain on site but these would not present unacceptable risks to human health or

the environment.

Alternative 4 consists of three major components: (1) excavation with dewatering of wet soil, (2) on site
treatment of excavated soil with a combination of thermal desorption and chemical fixation-solidification,
and (3) offsite disposal of treated soil. Figure 5-6 illustrates the block flow diagram for this alternative and

Figure 5-7 shows a lay-out of the site and proposed excavation areas. .

Component 1: Excavation

The existing cap would be removed and soil contaminated with concentrations of COCs above residential
land use, ecological, and surface water protection PRGs would be excavated which corresponds to a
volume of approximately 13,600 cubic yards of excavated material. Prior to excavation, the existing cap
and clean material backfilled during the Time Critical Removal Action would be removed as required from
the areas being excavated. As previously discussed, extensive sheet piling would be required to shore up
excavated areas deeper than about 4 feet bgs and groundwater would have to be allowed to accumulate
in these deeper areas, although this would considerably hinder excavation. After completion of
excavation, and to the extent that the presence of sheet piling and water would allow, the sidewalls and
bottom of the excavated areas would be sampled and analyzed to try and confirm that PRGs have been
met. Following excavation, the excavated areas would be backfilled with clean fill from an off site source

and régraded to achieve desired surface elevations.
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As excavation in several areas would take below the groundwater table, a significant portion of the
excavated soil would need to be dewatered prior to on site treatment. Based upon typical requirements
for thermal desorption, moisture content of wet soil would need to be reduced to approximately 20 percent
(by weight). Soil dewatering and treatment of the drainage water would be performed at an onsite
DW/MWWWT facility which would be identical to that described for Alternative 3, except that the estimated
volume of drainage water would be approximately 150,000 gallons. As for Alternative 3, it is anticipated

that a one-day holding time would be adequate for dewatering.

Component 2: On Site Treatment (thermal desorption & fixation-solidification) of Excavated Soil

Onsite treatment would consist of thermal desorption of excavated soil to remove and destroy organic
COCs, followed by chemical fixation-solidification of thermally treated soil to immobilize inorganic COCs, if

required.

Prior to transfer to the thermal desorption unit, excavated soil, including that portion of it dewatered at the
DW/WWT facility, would be crushed or shredded as necessary to meet the size requirement for feeding to
that unit. Thermal desorption would be performed using a commercially available unit designed to treat
approximately 150 tons of soil per day. Prior to equipment selection, bench-scale treatability tests would
be performed to determine optimum operating temperature and residence time. An off-gas treatment
system would be provided and the residual waste generated by this system would be appropriately

disposed of.

Thermally treated soils would be tested (for TCLP) to determine the need to immobilize inorganic COCs
through chemical fixation-solidification. That portion of the thermally treated soil which requires chemical
fixation-separation would be blended with a cement-pozzolan based agent using a standard pug mill type
mixer. Bench-scale treatability tests would be performed to optimize the formulation of the fixation-

solidification mix (i.e., the optimum ratic of soil-to-pozzolan agent-to-moisture).

Component 3: Offsite Disposal of Treated Soil

The treated soil would be disposed of at an_offsite permitted solid waste disposal facility. Treated material

would be loaded into trucks and transported to an off-site non-hazardous waste landfill.
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5.2.4.2 . Detailed Analysis
Overall Protection of Human Health and the Environment

Alternative 4 would be protective of human health and the environment.

Excavation would be protective of human health and the environment. Although complete verification
sampling would not be possible because of the presence of sheet piling and wéter in most excavated
" areas, excavation of virtually all the soil contaminated above residential land use and ecological PRGs
would eliminate unacceptable risks from direct exposure of human and ecological receptors to soil under
all scenarios. Human health risks would be lowered to an ICR of less than 1E-4 and an HI of less than
1.0. Excavation of virtually all soil contaminated above surface water protection PRGs would also be
protective of ecological receptors in the Thames Rivér by removing the sources of potential contaminant
migration from the DRMO soil to that river. On site thermal desorption and chemical fixation-stabilization
of the excavated soil and offsite disposal of the treated soil would protect human health and the
environment by irreversibly removing and destroying organic COCs, by immobilizing inorganic COCs, and

by containing treated soil, respectively.

In the short-term, the strong soil/water stirring action during excavation below the water table could trigger
a significant migration of hitherto stationary contaminants from soil to groundwater and, from there, to the

Thames River.

Some short-term risks could be incurred by workers from exposure to contaminated soil and thermal
desorption offgasA during on site remedial activities. However, the potential for exposure would be
minimized by the implementation of engineering controls (e.g., dust suppression, offgas treatment), the
wearing of appropriate PPE, and compliance with OSHA regulations and site-specific health and safety
procedures. Any potential negative short-term impacts to the surrounding community and environment
from fugitive emissions and/or spillage of contaminated soil could be prevented through the
implementation of appropriate engineering controls (e.g., offgas treatment, perimeter air monitoring, spill

prevention procedures, etc.).

Compliance with ARARs and TBCs

Alternative 4 would comply with chemical-specific, location-specific, and action-specific ARARs and TBCs.
A detailed assessment of this compliance is provided in Tables 5-10, 5-11, and 5-12, respectively.
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TABLE 5-10

DRMO FS
ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs

FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL
NSB-NLON GROTON, CONNECTICUT

FEDERAL

Requirement Citation

Status

Synopsis

Action to be Taken to Attain ARAR

Cancer Slope Factors (CSFs)

To be considered

These are guidance values used in risk
assessment to evaluate the potential
carcinogenic or noncarcinogenic hazard
caused by exposure to contaminants.

Contaminated soils would be excavated, treated
and removed. Remaining soils would pose no
hazard to potential receptors.

Reference Dose (RfDs)

To be considered

These are guidance values used in risk
assessment to evaluate the potential
carcinogenic or noncarcinogenic hazard
caused by exposure to contaminants.

Contaminated soils would be excavated, treated
and removed. Remaining soils would pose no
hazard to potential receptors.

STATE OF CONNECTICUT

[ Requirement | citation

Status

Action to be Taken to Attain ARAR

Il

Synopsis

There are no state chemical-specific ARARs.
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TABLE 5-11

DRMO FS

ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL
NSB-NLON GROTON, CONNECTICUT

FEDERAL
Requirement Citation Status Synopsis Action to be Taken to Attain ARAR
Executive Order 11988 Executive Order Applicable This order requires Federal agencies, Measures would be taken to minimize impacts to
RE: Fioodplain Management 11988 wherever possible, to avoid or minimize floodplains of Thames River during remedial
adverse impacts upon floodplains. Requires activities. Site excavation and treatment activities
reduction of risk of flood loss, minimize the would not take place during times of potential
impact of floods on human safety, heaith and flooding. Contaminants would be treated and
welfare, and to restore and preserve the removed from the site.
natural and beneficial values of the floodplains.
Coastal Zone Management Act 16 USC Parts 1451 Applicable Requires that any actions must be conducted This site is located in a coastal zone management
et seq. in @ manner consistent with state approved area, therefore, applicable state coastal zone
management programs. management requirements need to be addressed.
STATE OF CONNECTICUT
Requirement Citation Status Synopsis Action to be Taken to Attain ARAR
Coastal Management Act CGS §§22a-92 and | Applicable Requires projects within a state designated The site occurs within the coastal 100 year flood

94

coastal zone to minimize adverse impacts on
natural coastal resources.

zone. The proposed thermal desorption unit
would be located to minimize impacts to coastal
resources. If contaminated soil is temporarily
exposed or placed below the 100 year flood
elevation, measures would be taken to protect
coastal resources. Site excavation would not take
place during times of potential flooding.
Contaminants would be treated and removed from
the site.

Tidal Wetlands

RCSA § 22a-30-1

Relevant and

Activities within or affecting tidal wetlands are

Wastewater from dewatering of excavated

through 17 Appropriate regulated. material would not be discharged into tidal
wetlands.
Hazardous Waste Management | RCSA § 22a- Applicable The standards of 40 CFR § 264 are Regulates the siting and operation of the thermal
- Floodplain 449(c)104 incorporated by reference. desorption unit within the coastal 100 year flood

plain.

CT State Endangered Species
Act

CGS § 26-303-314

Relevant and
Appropriate

Regulates activities affecting state-listed
endangered or threatened species or their
critical habitat.

The state-threatened Atlantic sturgeon inhabits the
Thames River. Dewatering of excavated material
and removal of groundwater from excavations
would be adequately treated prior to discharge into
the river.
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FEDERAL

TABLE 512

DRMO FS

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL
NSB-NLON, GROTON, CONNECTICUT

Requirement

Citation

Status

Synopsis of Requirement

Action to be Taken to Attain ARAR

Clean Water Act, National
Pollution Discharge Elimination
System (NPDES)

40 CFR Parts 122
through 125 and 131

Relevant and Appropriate

NPDES (National Pollution Discharge
Elimination System) permits are required
for any discharges to navigable waters. If
remedial activities include such a
discharge, the NPDES standards would
be ARARSs.

The quality of the treated water from the on site
DW/MWWT facility would meet NPDES
standards for discharge to the Thames River.
No formal discharge permit would be required.

Emissions of hazardous air pollutants would be

Hazardous Debris - Thermal
Desorption

thermal desorption.

Clean Air Act, National Emission 40 CFR Part 61 Applicable NESHAPSs are a set of emissions

Standards for Hazardous Air standards for specific chemicals from minimized by fugitive dust controls and off gas.
Pollutants (NESHAPSs) specific production activities Treatment from the thermal desorption facility.
RCRA, Treatment Standards for 40 CFR §268.45 Applicable Sets treatment standards for utilizing Thermal desorption would be operated in

compliance with treatment standards.

PCB Regulations under TSCA

40 CFR §§ 761.60
through 761.71

Relevant and Appropriate

The regulations govern the storage,
transportation and disposal of PCBs, and
the cleanup of PCB spills. For the most
part, these standards only apply to PCB
items with concentrations above 50 ppm
or to materials contaminated from such
items.

These regulations are not applicable because
PCB levels at the site have been measured at.
no greater than 47.2 ppm. However, if PCBs
are detected at greater than 50 ppm any ’
activities regarding storage, transportation, and
disposal of such PCB-contaminated soil would
be conducted in compliance with these
standards.

Guidance

EPA/450/1-89/001-
EPA/450/1-89/004

for predicting risks due to air release at a
Superfund site.

Guidance on Remedial Actions for | OSWER Directive To be considered This guidance describes how to address Low levels of PCBs (47.2 ppm or less) are
Superfund Sites with PCB 9355.4-01 PCB contamination issues as part of present within soils at the site. This guidance
Contamination remedial actions. document would be considered in evaluating
PCB issues as part of the remedial action.
Air/Superfund National Technical EPA Guidance. To be considered This guidance describes methodologies These guidance documents would be

considered when risks due to air releases from
fugitive dust and thermal desorption are being
evaluated.

STATE OF CONNECTICUT
Requirement Citation Status Synopsis Action to be Taken to Attain ARAR
Solid Waste Management RCSA § 22a-209-1 Applicable These standards establish operating and After contaminated soils are treated and
through 13 closure standards for solid waste disposal | removed from the site the area would be closed

areas (SWDAs) including closure, post-
closure, and groundwater monitoring
requirements.

in accordance with these requirements.
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TABLE 5-12

DRMO FS

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs
FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL
NSB-NLON, GROTON, CONNECTICUT

construct and to operate specified types
of emission sources and contain emission
standards that must be met prior to
issuance of a permit. Pollutant abatement
controls may be required. Specific
standards include fugitive dust (18b),
incineration (18c), emissions of suifur
compounds (19a), emissions of organic
compounds (20f), control of odors (23),
and allowable stack concentrations (29).

Requirement Citation Status Synopsis Action to be Taken to Attain ARAR
Hazardous Waste Management: RCSA § 22a-449(c) Applicable These sections establish standards for For all soils excavated hazardous waste
Generator and Handler 100-101 listing and identification of hazardous determinations would be performed, and the
Requirements waste. The standards of 40 CFR 260-261 | wastes would be managed in accordance with

are incorporated by reference. requirements of these regulations, if necessary.
Hazardous Waste Management: RCSA § 22a- Applicable This section establishes standards for Any hazardous waste which is treated or
TSDF Standards 449(c)104 treatment, storage, and disposal facilities. | temporarily stored of on this site as part of the
The standards of 40 CFR 264 are remedy would be managed in accordance with
incorporated by reference. the requirements of this section.
Hazardous Waste Management: RCSA § 22a-449(c)- Applicable This section establishes standards for Any hazardous waste generated through
Generator Standards 102 various classes of generators. The excavation, treatment or other activities would
standards of 40 CFR 262 are incorporated | be managed in accordance with the substantive
by reference. Storage requirements given | requirements of these regulations.
at 40 CFR 265.15 are also included.
Hazardous Waste Management CGS 22a-117-123; Applicable Requires certificate of public safety and The requirements are applicable to this
Facility Siting Reguiations RCSA § 22a-116B-1 necessity from the CT Siting Counsel prior | alternative’s on-site-treatment of wastes through
through 11 to construction of any new hazardous thermal desorption. The substantive
waste disposal facility requirements of these regulations would be met.
Control of Noise Regulations RCSA § 22a-69-1 Applicable These regulations establish allowable Noise generated by any remedial actions other
through 7.4 noise levels. Noise levels from than construction would meet the standards of
construction activities are exempt from these regulations. Noise generated by the
these requirements. thermal desorption unit would have to meet the
standards in these regulations. Noise from
excavation activities is not expected to exceed
) these standards.
Air Pollution Control RCSA § 22a-174 Applicable These regulations require permits to The thermal desorption unit, which produces an

air discharge, would be designed to meet the
substantive requirements of these reguiations.
Emission standards for fugitive dust would be
met with dust control measures during
excavation, transportation and offsite disposal
to comply with substantive requirements.

Guidelines for Soil Erosion and
Sediment Control

The Connecticut
Council on Soil and
Water Conservation

To be considered

The guidelines provide technical and
administrative guidance for the
development, adoption, and
implementation of erosion and sediment
control program.

These guidelines would be incorporated into
any remedial designs for this site. Erosion and
sediment control measures would be
implemented during excavation activities.

]

8661 HOYVIW
I NOISIATYH



d/s1.610

617G

1920 O10

TABLE 5-12

DRMO FS

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs:
FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL
NSB-NLON, GROTON, CONNECTICUT

Requirement Citation Status Synopsis Action to be Taken to Attain ARAR
Water Pollution Control RCSA § 22a2-430-1 Applicable These rules establish permitting No discharge to a POTW is proposed. The
through 8 requirements and criteria for water quality of the treated water from the on site

discharge to surface water, groundwater,
and POTWs.

DWMWWT facility would meet the substantive
requirements of this section for discharge to the
Thames River. No formal discharge permit
would be required.

Remediation Standards
Regulations

RCSA 223-133k-s

Relevant and Appropriate

These regulations provide specific
numeric cleanup criteria for a wide variety
of contaminants in soil, groundwater, and
soil vapor. These criteria include
volatilization criteria, pollutant mobility
criteria, direct exposure criteria, and
surface water protection criteria.

Excavation, on site treatment, and off site
disposal of contaminated soil would satisfy the
Remediation Standards Regulations for soil.

Water Quality Standards CGS 22a-426 Applicable Connecticut's Water Quality Standards Remedial activities would be undertaken in a
establish specific numeric criteria, manner which is consistent with the
designated uses, and antidegradation antidegradation policy in the Water Quality
policies for groundwater and surface Standards.
water. )

Disposition of PCBs CGS 22a-467 Applicable This section regulates the disposal or Disposal of low levels of PCBs (47.2 ppm or

destruction of PCBs in a manner not
inconsistent with the Requirements of the
Toxic Substances Control Act (TSCA),
listed at 40 CFR Part 761.

less) are present within soils at the site. PCB
contaminated soit will be conducted in
compliance with this statute. All PCB-
contaminated materials would be handled in
accordance with the substantive requirements
of this statute.
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Long-term Effectiveness and Permanence

Alternative 4 would provide long-term effectiveness and permanence.

Although complete verification sampling would not be possible because of the presence of sheet piling
and water in most excavated areas, excavation of virtually all soil contaminated above residential land
use, ecological, and surface water protection PRGs would effectively and permanentlil protect human and
ecological receptors from expoSure to soil under all scenarios. Thermal desorption would effectively and
permanently remove at least 90 percent of the organic COCs from the excavated soil. Chemical fixation-
solidification and offsite disposal would complete the remedial process by effectively and permanently
immobilizing inorganic COCs in the excavated soil and containing treated soil, thus minimizing the

potential for soil contaminants to leach out to other media.

There is some uncertainty regarding the thermal desorption process. Full-scale thermal desorption units
have successfully treated PCB contaminated materials. However, bench-scale treatability tests would be
required to verify the site-specific effectiveness of thermal desorption and to determine the optimum
operating temperature and residence time. Although chemical fixation-solidification is a well-proven
treatment technology, bench-scale treatability tests would also be required to determine site-specific

operating criteria.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 4 would reduce toxicity, maobility, or volume of contaminants through treatment.

Thermal desorption and offgas treatment of would remove 90 percent or more of organic COCs from the
excavated soil. Since the desorbed COCs would ultimately be destroyed (e.g., through catalytic oxidation
or thermal regeneration'of the GAC used for offgas treatment), the achieved reduction in organic COCs
toxicity and volume would be 100-percent irreversible. Approximately 1,100 pounds of PAHs and PCBs

would be removed by thermal desorption.

Chemical fixation-solidification would effectively eliminate the mobility of inorganic COCs. However,
chemical fixation-solidification most often results in an increase in volume for the treated material.
Typically this increase is in the order of 10 to 15 percent. Although some very long-term degradation of
the fixated-solidified soil matrix cannot be entirely ruled out, the achieved reduction in mobility of inorganic

COCs would almost be completely irreversible.
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In addition, some reduction in contaminant toxicity and volume would be achieved through treatment of the
drainage water from wet excavated soil in the on site DW/WWT facility. Any organic COCs contained in
the drainage water would be effectively removed by GAC adsorption. Since the GAC would ultimately be
disposed of through either offsite thermal regeneration or offsite incineration, the achieved reduction in

organic COCs toxicity and volume would be 100-percent irreversible.

Short-term Effectiveness

There is a significant concern that the strong soil/water stirring action during excavation below the water
table could trigger a significant short-term migration of hitherto stationary contaminants from soil to

groundwater and, from there, to the Thames River.

Implementation of the excavation, onsite treatment, and offsite disposal components of Alternative 4,
could expose construction workers to contaminated soil, groundwater, and thermal treatment emissions.
This potential for exposure would be minimized by the implementation of engineering controls, such as
dust suppression, offgas treatment, and air quality monitoring. The potential for worker exposure would
be further reduced by the wearing of appropriate PPE, and compliance with applicable OSHA regulations
and proper site-specific health and safety procedures. The safety concerns inherent to the thermal
desorption unit, due to the heat and pressures generated and the auxiliary fuel required, would be given

special consideration.

Implementation of the excavation, treatment and offsite disposal components are not expected to
adversely impact either the surrounding community or the environment. However, during these activities
measures such as spill prevention and containment, erosion and sedimentation control, and perimeter air

monitoring would be taken to insure that impact remains acceptable.
Alternative 4 could be completed in approximately 7 months and would achieve the RAOs at completion.

Implementability

The excavation component of Alternative 4 would have the same two significant implementability concerns
as discussed for Alternative 3, i.e., first, extensive shoring would be required and, second, a significant
portion of the excavation would have to be performed under water, which would be a considerable
hindrance to its effectiveness. Also, since complete post-excavation verification sampling would not be

possible because of the presence of extensive sheet piling and water in most excavated areas, a very
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thorough pre-excavation sampling would have to be performed to accurately determine the extent of soil

contamination.

Other than these concerns, the excavation component of this alternative could.be performed with normal
construction equipment and resources, equipment, and materials would be readily available for this

purpose.

Resources, equipment, and materials for the construction and operation of the on site DW/WWT facility

would be readily available.

For implementation of the on site treatment component, there are some uncertainties regarding availability
and operation of a thermal desorption unit. Although this technology has been successfully used to for
full-scale treatment of PCB contaminated materials, only ‘a few thermal desorption contractors have had
experience treating PCBs. Therefore, minor delays due to technical problems should be expected.
Bench-scale treatability tests would be required to verify the site-specific effectiveness of thermal
desorption and determine the optimum operating temperature and residence time. Natural‘gas, which
would be the preferred fuel for a thermal desorption unit, is not available at the DRMO. Fuel oil would the

alternative and is readily available. Other utilities (electricity and water) are available at the DRMO.

Chemical fixation-solidification would be simple to implement and a large number of qualified contractors
offer this type of service for on site treatment of soil containing inorganic compounds. Bench-scale

treatability tests would have to be performed to optimize the composition of the fixation-solidification mix.
Non hazardous waste landfill for the offsite disposal of the treated soil would be readily available.

Implementation of Alternative 4 would also require the completion of relatively numerous administrative
procedures which, while requiring a significant effort, could readily be accomplished. On site remedial
activities would have to meet the substantive requirements of a RCRA hazardous waste TSD facility. If
any waste generated by the treatment of drainage water or thermal desorption offgas (e.g., spent GAC)
are determined to be hazardous, disposal of these wastes would have to comply with all applicable RCRA
regulations. Although no formal permits would be required for operation of the thermal desorption unit and
discharge of the treated drainage water to the Thames River, the appropriate State agencies would have
to be contacted to determine appropriate offgas and water treatment criteria. A Coastal Site Plan would
have to be prepared and submitted to the local municipalities and some coordination would be required
with the CTDEP Office of Long Island Sound Programs regarding a coastal zone consistency
determination. |
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Cost

The estimated costs for this alternative are:

Estimated capital costs: $16,128,927
Total estimated O&M costs over 30 years: $0
Estimated present worth: ' $16,128,927

Cost estimates of this alternative are based on a 7-month construction period.

estimations are provided in Appendix C.
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The details of the cost
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6.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

This section compares the analyses that were presented for each of the remedial alternatives in
Section 5.0 of this FS. The criteria for comparison are identical to those used for the detailed analysis of

individual alternatives.
The following remedial alternatives, developed for the DRMO, are being compared in this section:

. Alternative 1: No Action '
. Alternative 2: Institutional Controls and Monitoring
. Alternative 3: “Hot Spots® Excavation, Offsite Disposal, Institutional Controls, and Monitoring

. Alternative 4: Excavation, Onsite Treatment (thermal desorption & fixation-solidification), and

Offsite Disposal
6.1 COMPARISON OF SOIL REMEDIATION ALTERNATIVES BY CATEGORY
6.1.1 Overall Protection of Health and Environment

Alternative 1 would provide some protection of human health and the environment because of the existing
cap. However, since the cap would not be maintained, this protection would be limited. Also, since no
monitoring would be performed, potential contaminant migration to groundwater and to the Thames River

. would not be detected in time for appropriate action.

Alternative 2 would be protective of human health and the environment. Institutional controls would be
protective because the existing cap would be maintained, site access would be restricted, and the DRMO
would be kept in its current industrial function, all of which would minimize human health and ecological
risks from direct exposure to contaminated soil under the current land use scenario. Monitoring would be
protective as it would detect potential migration of soil contaminants to the Thames River which could

'

adversely impact ecological receptors in that river.

Alternative 3 would be more protective than Alternative 2 since, in addition to institutional controls and
monitoring, soil “hot spots” (i.e., soil contaminated above industrial land use PRGs) would be removed
from the site and disposed of at an offsite RCRA hazardous waste TSD facility. Although complete
verification sampling would not be feasible because of the presence of sheet piling and water in most
excavated areas, this removal and disposal would virtually eliminate unacceptable human healith risk. from

direct exposure to contaminated soil under the current industrial land use scenario. Removal and disposal

019715/P 6-1 CTO 0267




REVISION 1
MARCH 1998

of soil “hot spots” would also be protective of ecological receptors in the Thames River by significantly
reducing the possibility that contaminants would migrate from the DRMO soil to that river.

Alternative 4 would be the most protective of human health and the environment. All soil contaminated
above residential land use, ecological, and surface water protection PRGs would be excavated, treated on
site to irreversibly remove and destroy organic COCs and immobilize inorganic COCs, and disposed of at
an offsite solid waste disposal facility. Although the existing cap would be removed and not replaced and
complete verification sampling would not be feasible because of the presence of sheet piling and water in
most excavated areas, these actions would virtually eliminate unacceptable risk to human and ecological
receptors from direct exposure to soil under all scenarios. These actions would also be protective of
ecological receptors in the Thames River since the sources of potential contaminant migration to that river

from the DRMO soil would no longer exist.

6.1.2 Compliance with ARARs and TBCs

Alternative 1 would not comply with chemical-specific and location-specific ARARs. No action-specific
ARARs or TBCs apply to this alternative.

Alternatives 2 , 3 and 4 would comply with chemical-specific, location-specific, and action-specific ARARs
and TBCs. A comparative assessment of this compliance is provided on Tables 6-1, 6-2, and 6-3,

respectively

6.1.3 Long-term Effectiveness and Permanence

Alternative 1 would have very limited long-term effectiveness and permanence because all contaminated
soil would remain on site and the existing cap would not be maintained. Therefore, as the existing cap
deteriorates over time, an unacceptable risk (HI > 1.0) could develop for site workers from direct exposure
to contaminated soil. As there would be no institutional controls to limit site access or prevent residential
development, the potential would also exist for unacceptable risk to develop for trespassers (HI > 1.0) and
possible future resident (HI > 1.0 and ICR > 1E-4). - Residential development of the DRMO could aiso
result in unacceptable risk to a correspondingly increased population of ecological' receptors from
exposure to contaminated surface soil. Since there would be no monitoring, potential impact to the
groundwater and to the Thames River from possible migration of contaminants from soil would not be

detected in time for appropriate remedial action.
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TABLE 6-1

DRMO FS
COMPARATIVE ASSESSMENT OF COMPLIANCE WITH CHEMICAL-SPECIFIC ARARs AND TBCs

ALTERNATIVES &y J, &4

NSB-NLON GROTON, CONNECTICUT

~—

FEDERAL
Status/Action to be Taken to Attain ARAR
. o Alternative 2: Alternative 3: Alternative 4:
Requirement Citation
Institutional Controls & Monitforing Hot Spots Excavation, Offsite Disposal, Excavation, On Site Treatment, & Offsite
Institutional Controls, & Monitoring Disposal
Cancer Slope Factors (CSFs) Not a TBC. TBC. “Hot spots” contaminated soif would TBC. Contaminated soil would be excavated,
be excavated and disposed offsite. treated on site, and disposed offsite.
Remaining contaminated soil would be Remaining soils would pose no hazard to
recapped to minimize exposure o potential | potential receptors.
receptors.
Reference Dose (RfDs) Not a TBC. TBC. “Hot spots” contaminated soil would TBC. Contaminated soil would be excavated,
be excavated and disposed offsite. treated on site, and disposed offsite.
Remaining contaminated soil would be Remaining soils would pose no hazard to
recapped to minimize exposure to potential | potential receptors.
receptors.
STATE OF CONNECTICUT
Status/Action to be Taken to Attain ARAR
. I Alternative 2: Alternative 3: Alternative 4:
Requirement Citation o o . . .
Institutional Controls & Monitoring | Hot Spots Excavation, Offsite Disposal, Excavation, On Site Treatment, & Offsite
Institutional Controls, & Monitoring Disposal

There are no state chemical-specific ARARs
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TABLE 6-2

DRMO FS
COMPARATIVE ASSESSMENT OF COMPLIANCE TO LOCATION-SPECIFIC ARARs AND TBCs
' ALTERNATIVES 2,3,84 \
NSB-NLON GROTON, CONNECTICUT

Requirement

Citation

Status/Action to be Taken to Attain ARAR

Alternative 2:
Institutional Controls & Monitoring

Alternative 3:

Hot Spots Excavation, Offsite Disposal,
Institutional Controls, & Monitoring

Alternative 4:

Excavation, On Site Treatment, &
Offsite Disposal

Executive Order 11988
RE: Floodplain
Management

Executive Order
11988

Applicable. Installation and sampling
of monitoring wells within the 100-year
fioodplain would be carried out in such
a way as fo minimize impacts to
resources and would not take place
during periods of potential flooding.

Applicable. Excavation of contaminated soil
and installation and sampling of monitoring
wells within the 100-year floodplain would be
carried-out in such a way as to minimize
impacts to resources and would not take place
during periods of potential flooding.

Applicable. Excavation and on site
treatment of contaminated soil within the
100-year floodplain would be carried-out
in such a way as to minimize impacts to
resources and would not take place during
periods of potential flooding

Fish and Wildlife
Cooperation Act

16 USC Part 661
et seq. - 40 CFR

Applicable. If monitoring wells are
installed in the Thames River or its

Applicable. If monitoring wells are installed in
the Thames River or its tidal zone, the U.S.

Not an ARAR

Section 6.302 tidal zone, the U.S. Fish & Wildlife Fish & Wildlife Service would be consulted as

Service would be consulted as to to measures required to protect fish and wildlife
measures required fo protect fish and | resources.
wildlife resources.

Coastal Zone Management | 16 USC Parts Applicable. Coastal zone Applicable. Coastal zone management Applicable. Coastal zone management

Act 1451 et seq. management requirements would be requirements would be addressed. requirements would be addressed.
addressed.

STATE OF CONNECTICUT
Status/Action to be Taken to Attain ARAR
‘Requirement Citation Alternative 2; Alternative 3: Alternative 4:
Institutional Controls & Monitoring Hot Spots Excavation, Offsite Disposal, Excavation, On Site Treatment, &
Institutional Controls, & Monitoring Offsite Disposal

Coastal Management Act

CGS 22a-90 to
12

Applicable. Installation and sampling
of monitoring wells within the 100-year
floodplain would be performed in a
way which would not negatively
impact floodplain resources.

Applicable. Installation and sampling of
monitoring wells and excavation within the 100-
year floodplain would be performed in a way
which would not negatively impact floodplain
resources,

Applicable. Excavation and on site
treatment within the 100-year floodplain
would be performed in a way which would
not negatively impact floodplain
resources.

Tidal Wetlands

RCSA 22a-30-1
through 17

Applicable. Installation and sampling
of monitoring wells in the Thames
River or its tidal zone, if needed,
would be performed in a way which
would not negatively impact tidal
resources.

Applicable. installation and sampling of
monitoring wells in the Thames River or its tidal
zone, if needed, would be performed in a way
which would not negatively impact tidal
resources. Wastewater from dewatering of
excavated material would not be discharged to
tidal wetlands

Applicable. Wastewater from dewatering
of excavated material would not be
discharged to tidal wetfands

Hazardous Waste
Management - Floodplain

RCSA 22a-449
{c)104

Not and ARAR.

Not and ARAR.

_.

Applicable siting of the thermal desorption
unit within the 100-year floodplain would
be in accordance to this regulation.

|

)
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TABLE 6-2

DRMO FS
LIANCE TO LOCATION-SPECIFIC ARARs AND TBCs

ALTERNATIVES 2, 3, & 4
NSB-NLON GROTON, CONNECTICUT

Requirement

Citation

Status/Action to be Taken to Attain ARAR

Alternative 2:
Institutional Controls & Monitoring

Alternative 3:

Hot Spots Excavation, Offsite Disposal,
Institutional Controls, & Monitoring

Alternative 4:

Excavation, On Site Treatment, &
Offsite Disposal

CT Endangered Species
Act

CGS 26-303 to

314

Relevant and Appropriate. Installation
and sampling of monitoring wells in
the Thames River or its tidal zone, if
needed, would be performed in a way
which would not negatively impact the
Atlantic Sturgeon.

Relevant and Appropriate. Installation and
sampling of monitoring wells in the Thames
River or its tidal zone, if needed, would be
performed in a way which would not negatively
impact the Atlantic Sturgeon. Wastewater from
dewatering of excavated material would be
adequately treated prior to discharge to the
river.

Relevant and Appropriate. Wastewater
from dewatering of excavated material
would be adequately treated prior to
discharge to the Thames River.
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TABLE 6-3

DRMO FS

COMPARATIVE ASSESSMENT OF COMPLIANCE TO ACTION-SPECIFIC ARARs AND TBCs
ALTERNATIVES 2, 3, & 4
NSB-NLON, GROTON, CONNECTICUT

Status/Action to be Taken to Attain ARAR

Requirement Citation Alternative 2: Alternative 3: Alternative 4:
Institutional Controls & Hot Spots Excavation, Offsite Disposal, Excavation, On Site Treatment, & Offsite
Monitoring Institutional Controls, & Monitoring Disposal
Clean Water Act, National | 40 CFR Parts Not an ARAR Relevant and appropriate. The quality of the | Relevant and appropriate. The quality of the
Pollution Discharge 122 to 125 and treated water from the on site DW/WWT treated water from the on site DW/AWWT facility
Elimination System 131 facility would meet NPDES standards for would meet NPDES standards for discharge to
(NPDES) discharge to the Thames River. No formal the Thames River. No formal discharge permit
) discharge permit would be required. would be required.
Clean Air Act, National 40 CFR Part 61 Not-an ARAR Not an ARAR. Applicable. Emissions of hazardous air poliutants
Emission Standards for ' would be minimized by fugitive dust controls and
Hazardous Air Pollutants offgas treatment from the thermal desorption
(NESHAPs) facility.
Resource Conservation 40 CFR 268.45 Not an ARAR Not an ARAR. Applicable. Thermal desorption would be
and Recovery Act, operated in compliance with treatment standards.
Treatment Standards for
Hazardous Debris -
Thermal Desorption
PCB Regulations under 40 CFR 761.60 Not an ARAR. Relevant and appropriate. These regulations | Relevant and appropriate. These regulations are
TSCA to 761.71 are not applicable because PCB levels at not applicable because PCB levels at the site
the site have been measured at no greater have been measured at no greater than 47.2
than 47.2 ppm. However, if PCBs are ppm. However, if PCBs are detected at greater
detected at greater than 50 ppm, any than 50 ppm, any activities regarding storage,
activities regarding storage, transportation, transportation, and disposal of such PCB-
and disposal of such PCB-contaminated soil | contaminated soil would be conducted in
would be conducted in compliance with compliance with these standards.
these standards. .
Guidance on Remedial OSWER TBC. This guidance would be TBC. This guidance would be considered in | TBC. Low levels of PCBs (47.2 ppm or less) are
Actions for Superfund Directive 9355.4- | considered in evaluating PCB evaluating PCB issues as part of the present within the soils at the site. This guidance
Sites with PCB 01 issues as part of the remedial remedial action. Low level of PCBs (47.2 document would be considered in evaluating
Contamination action. Low level of PCBs (47.2 ppm or less) are present within soils at the PCB issues as part of the remedial action.
ppm or less) are present within soils | site.
at the site.
Air/Superfund National EPA Guidance. Not a TBC. Not a TBC. TBC. This guidance would be considered when
Technical Guidance EPA/450/1- risks due to air releases from fugitive dust and
89/001 to thermal desorption are being evaluated.
EPA/450/1-
89/004
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TABLE 6-3

DRMO FS

- COMPARATIVE ASSESSMENT OF COMPLIANCE TO ACTION-SPECIFIC ARARs AND TBCs
ALTERNATIVES 2, 3, & 4
NSB-NLON, GROTON, CONNECTICUT

Requirement

Citation

Status/Action to be Taken

Alternative 2:

Institutional Controls &
Monitoring

Alternative 3:

Hot Spots Excavation, Offsite Disposal,
Institutional Controls, & Monitoring

Alternative 4:

Excavation, On Site Treatment, & Offsite
Disposal

Solid Waste Management

RCSA 22a-209-1

Not an ARAR.

Applicable. After contaminated soil from the

Applicable. After contaminated soils are treated

Regulations through 13 “hot spots” are removed, the existing cap and removed from the site, the area would be
would be replaced in accordance with these | closed in accordance with these requirements.
requirements.

Hazardous Waste RCSA 22a- Applicable. For any material Applicable. For all soil excavated from the Applicable. For all soil excavated, hazardous

Management: Generator
and Handler Requirements

449(c)100-101

generated during monitoring well
installation, hazardous waste
determinations would be performed
and the wastes would be managed
in accordance with the requirements
of these regulations, if necessary.

“hot spots” and generated during monitoring
well installation, hazardous waste
determinations would be performed and the
wastes would be managed in accordance
with the requirements of these regulations, if
necessary.

waste determinations would be performed and
the wastes would be managed in accordance
with the requirements of these regulations, if
necessary.

Hazardous Waste
Management Generator
Standards

RCSA 22a-449
(c) 102

Not an ARAR.

Applicable. Any hazardous waste generated
through excavation, monitoring well
installation, or other activities would be
managed in accordance with the
substantive requirements of these
regulations.

Applicable. Any hazardous waste generated
through excavation, treatment, or other activities
would be managed in accordance with the
substantive requirements of these regulations.

Hazardous Waste RCSA 22a- Applicable. The remedy would Applicable. Any hazardous waste which is Applicable. Any hazardous waste which is
Management: TSDF 449(c)104 comply with the post-closure temporarily stored on this site as part of the | treated or temporarily stored on this site as part
Standards requirements of this section through | “hot spot” excavation or monitoring well of the remedy would be managed in accordance
. groundwater monitoring and installation would be managed in with the requirements of this section.
institutional controls at the site. accordance with the requirements of this
section. The remedy would comply with the
post-closure requirements of this section
through groundwater monitoring and
institutional controls at the site.
Hazardous Waste CGS 22a-117- No an ARAR. Not an ARAR. Applicable. The requirements are applicable to
Management Facility Siting | 123 & RCSA this alternative's on site treatment of wastes
Regulations 22a-1168-1 through thermal desorption. The substantive
through 11 requirements of these regulations would be met.
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DRMO FS
RATIVE ASSESSMENT OF COMPLIANCE TC ACTION-SPECIFICA
ALTERNATIVES 2, 3, & 4

NSB-NLON, GROTON, CONNECTICUT

Status/Action to be Taken

Altarnativa 2
ARernative 40

Institutional Controls &
Monitoring

Altarnativ,
ernative

fatls ¥

Hot Spots Excavation, Offsite Disposal,

institutionat Controis, & Monitoring

w

Altarnative 4:

Excavation, On Site Treatment, & Offsite
Disposai

Control of Noise
Regulations

RCSA 22a-69-1
to 69-7.4

Applicable. Noise generated by
installation of monitoring wells
would meet these regulations. This
alternative involves drilling and
mnmfnrmn activities which are not

anttc:pated to generate excessive

noise
noise,

Relevant and appropriate. Noise generated
by any remedial actions other than
construction would meet the standards of
these regulations. This alternative involves
excavation and mnnlfnrmn activities which

are not anticipated to generate excessive

Applicable. . Noise generated by any remedial
actions other than construction would meet the
standards of these regulations. Noise generated
by the thermal desorption unit would have to
meet the standards in these requiations. Noise

1281 Ne Stdiiiddaitls es¢ regu

from excavation activities is not expected to
axcead these standards

XCeoL NESt Slallliaic

Air Pollution Control RCSA 22a-174 Not an ARAR. Applicable Emission standards for fugitive Applicable. The thermal desorption unit which
dust would be met with dust control produces an air discharge wouid be designed to
measures during excavation, transportation meet the substantive requirements of these
and offsite disposal to comply with regulations. Emission standards for fugitive dust
substantive requirements. would be met through dust control measures

during excavation, transportation, and offsite
disposal to comply with substantive
requirements.

Guidelines for Soil Erosion | The Connecticut | TBC. Erosion and sedimentation TBC. These guidelines would be TBC. These guidelines would be incorporated

and Sediment Control Council on Soil controls would be implemented incorporated into any remedial design for into any remedial design for this site. Erosion and

and Water diring well installation. this site. Erosion and sedimentation controls | sedimentation controls would be implemented
Conservation tion, during excavation activities.

would be |mp|emented during excava

____________ T I PRP R TP

lecapplng, and weil instaliation.

Water Pollution Control

RCSA 22a-430-1
to 8

Not an ARAR.

Applicable. No discharge to a POTW is
proposed. The quality of the treated water
from the on site DW/MWT facility would
meet the requirements of this section for
discharge to the Thames River. No formal
discharge permit would be required.

Applicable. No discharge to a POTW is
proposed. The quality of the treated water from
the on site DW/WWT facility would meet the
requirements of this section for discharge to the
Thames River. No formal discharge permit would
be required.
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TABLE 6-3

DRMO FS

COMPARATIVE ASSESSMENT OF COMPLIANCE TO ACTION-SPECIFIC ARARs AND TBCs
‘ ALTERNATIVES 2,3, & 4
NSB-NLON, GROTON, CONNECTICUT

Requirement

Citation

Status/Action to be Taken

Alternative 2:

Institutional Controls &
Monitoring

Alternative 3:

Hot Spots Excavation, Offsite Disposal,
Institutional Controls, & Monitoring

Alternative 4:

Excavation, On Site Treatment, & Offsite
Disposal

Remediation Standard
Regulations

RCSA 22a-133k-
3

Relevant and appropriate. Although
no groundwater plume has been
identified at this site, the proposed
groundwater monitoring would be
conducted to determine if any
contaminants of concern are
migrating offsite at level above
CTDEP surface water protection or
volatilization standards for GB
groundwater. Maintenance of the
cap and institutional controls would
satisfy the Remediation Standards
Regulations for soil.

Relevant and appropriate. Although no
groundwater plume has been identified at
this site, the proposed groundwater
monitoring would be conducted to determine
if any contaminants of concern are migrating
offsite at level above CTDEP surface water
protection or volatilization standards for GB
groundwater. Excavation of “hot spots”,
maintenance of the cap, and institutional
controls would satisfy the Remediation
Standards Regulations for soil.

Relevant and appropriate. Excavation, on site
treatment, and offsite disposal of contaminated
soil would satisfy the Remediation Standard
Regulations for soil.

Water Quality Standards CGS 22a-426 Relevant and appropriate. Applicable. Standards would be used to Applicabie. Remedial activities would be
Standards would be used to evaluate monitoring results to determine if undertaken in a manner which is consistent with
evaluate monitoring results to further remedial action is required to protect | the antidegradation policy in the Water Quality
determine if further remedial action resources. Remedial activities, including the | Standards.
is required to protect resources. treatment and discharge of wastewater from

dewatering would be undertaken in a
manner which is consistent with the
antidegradation policy in the Water Quality
Standards.
Disposition of PCBs CGS 22a-167 Not an ARAR. Applicable. Low level s of PCBs (47.2 ppm Applicable. Low level s of PCBs (47.2 ppm or

or less) are present within soils at the site.
Disposal of PCB-contaminated soil would be
conducted in compliance with this statute.

less) are present within soils at the site. Disposal
of PCB-contaminated soil would be conducted in
compliance with this statute.
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Alternative 2 would be long-term effective and permanent. Institutional controls, including maintenance of
the existing cap, limits to site access, and land use restrictions would effectively and permanently
minimize risks from direct exposure of human and ecological receptors to contaminated soil. Long-term
monitoring would be effective for the detection of potential migration of soil contaminants to the Thames

River which could adversely impact ecological receptors in that river.

Alternative 3 would provide better |bng-term effectiveness and permanence than Alternative 2 since, in
addition to institutional controls and monitoring, it would include removal and offsite disposai of soil “hot
spots”. Although complete verification sampling would not be feasible because of the presence of sheet
piling and water in most excavated areas, these remedial actions would effectively and permanently
eliminate unacceptable human health risk from direct exposure to soil contaminated above industrial land
use PRGs. These remedial actions would also effectively and permanently reduce the potential for soil
contaminants to migrate to the Thames River, which could adversely impact ecological receptors in that

river.

Alternative 4 would offer the best long-term effectiveness and permanence. All soil contaminated above
residential land use, ecological, and surface water protection PRGs would be excavated, treated on site to
irreversibly remove and destroy organic COCs and immobilize inorganic COCs, and disposed of at an
offsite solid waste disposal facility. Although complete verification sampling would not be feasible because
of the presence of sheet piling and water in most excavated areas, these remedial actions would
effectively and permanently eliminate unacceptable risks to human and ecological receptors from direct
exposure to soil under all land use scenario. These remedial actions would also effectively and
permanently eliminate the potential for soil contaminants to migrate to the Thames River, which couid

adversely impact ecological receptors in that river.

6.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Alternatives 1 and 2 would not achieve any reduction of toxicity, mobility, or volume of contaminants
through treatment. Both alternatives might achieve some reduction of contaminant toxicity and volume
through natural attenuation. Alternative 2 wouid also achieve a slig‘ht reduction in contaminant mobility
because maintenance of the existing cap would insure continued minimization of infiltration through

contaminated soil in the vadose zone.
Alternative 3 would achieve a slight reduction in contaminant toxicity and volume through the on site

treatment of the drainage water from the wet excavated soil by the GAC adsorption unit of the DW/MWWT

facility. Because the GAC would ultimately be either thermally regenerated or destroyed by incineration,
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the achieved reduction in contaminant toxicity and volume would be 100-percent irreversible.
Alternative 3 would also achieve significant reduction of contaminant toxicity, mobility and volume because
of excavation and transportation of soil “hot spots” to an offsite RCRA hazardous waste TSD facility.
Finally, in the same way as Alternative 2, Alternative 3 would aiso achieve a slight reduction in
contaminant mobility because maintenance of the existing cap would insure continued minimization of

infiltration through contaminated soil in the vadose zone

Alternative 4 would significantly reduce contaminant toxicity, mobility, and volume through treatment. On
site thermai desorption would remove 90 percent or more of organic COCs in a 100 percent irreversible
way. Onsite chemical fixation-solidification would immobilize inorganic COCs in an almost completely
irreversible way. However, chemical fixation-stabilization may also increase volume of treated soil by 10
to 15 percent. As Alternative 3, Alternative 4 would also achieve a slight, 100-percent irreversible,
reduction in contaminant toxicity and volume through the on site treatment of the drainage water from the
wet excavated soil by the GAC adsorption unit of the DW/WWT facility.

6.1.5 Short-term Effectiveness

Implementation of Alternative 1 would not result in risks to site workers or adversely impact the
surrounding community or environment since no remedial activities would be performed. Alternative 1

would never achieve the RAOs.

Implementation of Alternative 2 would result in a slight possibility of exposing site workers to contaminated
soil during the maintenance of the existing cap and fence and to contaminated soil and groundwater
during the construction of new groundwater monitoring wells and the maintenance and sampling of the
new and existing wells. However, these risks of exposure would be effectively controlied by wearing of
appropriate PPE and compliance with proper site-specific health and safety procedures. Implementation
of Alternative 2 would not adversely impact the surrounding community and environment. Alternative 2
would immediately achieve the RAOs. However, continued achievement of the RAQ for protection of

ecological receptors in the Thames River would have to be regularly verified through monitoring.

Implementation of Alternatives 3 and 4 would result in a significant possibility of exposing construction
workers to contaminated soil and groundwater during the excavation, dewatering, and offsite
transportation activities. Implementation of Alternative 4 would also result in an added possibility of
exposing construction workers to contaminated soil and offgas emissions during the thermal desorption
and chemical fixation-solidification activities. However, ali these risks of exposure would be effectively

controlled by the implementation of engineering controls (e.g., dust suppression, offgas treatment), by the
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wearing of appropriate PPE, and by compliance with applicable OSHA regulations and proper site-specific
health and safety procedures. Implementation of Alternative 3 could have some impact on the
surrounding community and environment because of the potential for release of fugitive dust and spillage
of contaminated soil during excavation and offsite transportation. However, this impact would be
adequately controlled through the implementation of appropriate procedures, such as perimeter air
monitoring, spill prevention, and erosion and sedimentation controls. Implementation of Alternative 4
could have a slightly greater impact than Alternative 3 on the surrounding community and environment
because of the added risk of exposure to offgas from the thermal desorption unit. However, this possible
incremental impact would also be adequately controlled through offgas treatment.. Alternative 3 would
achieve the RAOs in 5 months but continued achievement of the RAO for protection of ecological
receptors in the Thames River would have to be regularly verified through monitoring. . Alternative 4 would

achieve the RAOs in 7 months.

6.1.6  Implementability

Alternative 1 would be very simple to implement since there would be no remedial action to implement.

Alternative 2 would be simple to implement. Maintenance of the existing cap and fence, posting of
notices, and institution of land use restrictions as part of the institutional controls component are all
relatively simple tasks which could be readily accomplished. Installation of new wells, maintenance and
sampling of new and existing wells, and performance of 5-year reviews as part of the monitoring
component could also be readily accomplished. Resources, equipment and materials are available for all
of these tasks. The administrative inplementability of institutional controls and monitoring would also be
simple as long as the DRMO stays under the Navy control but, even in the unlikely event that this would
change, adequate provisions could be relatively easily incorporated in any property transfer documents to

insure continuation of these controls and monitoring under civilian ownership.

Alternative 3 would be significantly more difficult to implement than Alternative 2. This alternative wouid
require excavation of non-cohesive soil (i.e., sand and gravel) to a depth of up to 10 feet bgs, which is well
below the groundwater table. This would raise two significant implementability concerns. First, the
excavated areas would have to be extensively shored with sheet piling and, second, water would have to
be allowed to- accumulate within the excavated areas, which would significantly hinder excavation
efficiency. These concerns aside, excavation could be performed with normal construction equipment
which is readily available. Installation and operation of a DW/MWWT facility for the on site dewatering of
wet soil and treatment of drainage water could be implemented with readily available resources,

equipment, and material. Offsite disposal of excavated soil would be readily implementabie since
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permitted RCRA hazardous waste TSD facilities with adequate capacity are available to receive this kind
of waste material. The institutional controls and monitoring components of Alternative 3 would be identical
to and as readily implementable as those of Alternative 2. The administrative implementability of
Alternative 3 would be very similar to that of Alternative 2 with the difference that the proper State
agencies would have to be consulted to determine treatment criteria for discharge of the drainage water to
the Thames River and that offsite disposal of excavated soil would have to meet all applicable RCRA
regulations, including manifesting of the shipments of excavated soil. Both of these additional

administrative requirements could readily be accomplished.

Alternative 4 would be the most difficult to implement. The significant concerns about implementability of
the excavation component of this alternative would be identical to those of the same component for
Alternative 3. As with Alternative 3, on site dewatering of wet soil and treatment of the drainage water
would be readily implementable. For the onsite treatment component, although thermal desorption
services are readily available, the number of contractors with experience for treatment of PCB
contaminated waste may be relatively limited. The balance of the on site treatment component would be
easily implementable since experienced chemical fixation-solidification contractors are readily available.
There would be no institutional controis and monitoring to implement. The administrative implementability
of Alternative 4 would be comparable to that of Alternative 3 with the additional requirement that the
appropriate State agencies would have to be contacted to determine acceptable air emissions for the

thermal desorption unit, which could be accomplished relatively easily.

6.1.7 Cost

The capital, total operating and maintenance (O&M) cost over 30 years, and 30-year net present-worth
(NPW) costs of the alternatives are presented in the following table and ranked according to the 30-year
NPW cost.

Alternative Capital ($) 30-year Q&M (3) 30-year NPW ($)
1 0 0 0
2 90,814 617,580 708,394
3 4,363,156 617,580 4,980,736
4 16,128,927 0 16,128,927

The total operating costs shown for Alternatives 2 and 3 are for groundwater monitoring only and include a

$20,000 lump sum amount at the end of the third year of monitoring for final site reviews and report
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preparation. The 30-year NPW costs for Aiternatives 2 and 3 include the performance of 5-year reviews

for 30 years.

6.2 SUMMARY OF COMPARATIVE ANALYSIS

Table 6-4 summarizes the comparative analysis of the 4 remedial alternatives.
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TABLE 64

DRMO FS

SUMMARY OF COMPARATIVE EVALUATION OF ALTERNATIVES
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 4

Evaluation Criteria

Alternative 1: No Action

Alternative 2: Institutionat
Controls & Monitoring

Alternative 3: Hot Spots Excavation,
Offsite Disposal, Institutional
Controls, & Monitoring

Alternative 4: Excavation, On Site
Treatment, & Offsite Disposal

Threshold Criteria

Overall Protection of
Human Health and
Environment

Would provide some protection
of human health and the
environment because the
existing cap would reduce the
risks from exposure to
contaminated soil. However,
since the cap would not be
maintained and no monitoring
would be performed, this
protection would not be
permanent and its effectiveness
could not be evaluated.

Would be protective of human
health and the environment by
minimizing risks from exposure
to contaminated soil by
maintaining the existing cap,
limiting site access, and
restricting future land uses.
Would also be protective of
human heaith and the
environment through monitoring
to verify the continued absence
of contaminant migration from
soil to the groundwater and
Thames River.

Would be more protective of human
and the environment than Alternative 2
by providing the same protective
components plus permanent
elimination of risks from exposure to
soil contaminated above PRGs for the
current industrial land use through
excavation and offsite disposal of that
soil.

Would be most protective of human health
and the environment by permanently
eliminating risks of exposure to soil
contaminated above the very conservative
PRGs for future residential land use
through excavation, on site treatment, and
offsite disposal of that soil.

Compliance with ARARS &
TBCs:

Chemical-Specific
Location-Specific
Action-Specific

Would not comply
Would not comply
Not applicable

Would comply
Would comply
Would comply

Would comply
Would comply
Would comply

Would comply
Would comply
Would comply
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NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 4

Evaluation Criteria

Alternative 1: No Action

Alternative 2: Institutional
Controls & Monitoring

Alternative 3: Hot Spots Excavation,
Offsite Disposal, Institutional
Controls, & Monitoring

Alternative 4: Excavation, On Site
Treatment, & Offsite Disposal

Primary Baiancing Criteria

Long-term Effectiveness
and Permanence

Would not be long-term effective
and permanent. The protection
provided by the existing cap
would not be permanent because
the cap would not be maintained

. The long-term effectiveness of
the cap would be unknown

because no monitoring would be

narformad
periormeq.

Would be long-term effective and
permanent. Institutional controls,
including maintenance of the
cap, would be effective in the
long-term through permanent
minimization of risks from
expostre to contaminated soil,

Monitoring would effectively

and narmanantlv raduce ricks
anc permancntly reguce riske

from potential migration of

nantaminante fram anil ta tha

WV IO 1EWETT OV WV LHIG
groundwater and Thames River
though monitoring which would

detect this potentlal mlgratlon in

(lme IUI COHEC[WE acuon lO De
taken, if necessary.

Would provide better long-term
effectiveness and permanence. As in
Alternative 2, all risks from exposure to
contaminated soil and potential future
contaminant migration would be
effectively and permanently minimized
through institutional controls and

momtonng In addition, risks from

axnosgura to goil contaminatad ahava
exposure 10 SOl contaminaed anove

PRGs for current industrial land use

and fram natantial fidiira mineatinn af
QU TV pPUWTTRQT TUIAITS JTigiauus Ui

contaminants from that soil would be
effectively and permanently eliminated
through excavation and offsite

B b
agisposal.

Would provide the best long-term
effectiveness and permanence. Risks
from exposure to soil contaminated above
the very conservative PRGs for future
residential land use and from potential
future migration of contaminants from that
soil would effectively and parmanently be

eliminated through excavatlon on 5|te

treatmant and offsite disposal.

VORIV, G WiTent WSspUS:

Reduction of Contaminant
Toxicity, Mobility, or
Volume through Treatment

No reduction of contaminant
toxicity, mobility, or volume
through treatment.

No reduction of contaminant
toxicity, mobility, or volume
through treatment.

Minimal reduction of contaminant
toxicity, mobility, or volume through
treatment of drainage water from
dewatering operations

Near complete and 100% irreversible
reduction of organic contaminant toxicity,
mobility, and volume through on site
thermal desorption. Near complete and
irreversible reduction of inorganic
contaminant mobility through on site

chemical fi xatton-sohdnf cation.
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DRMO FS

SUMMARY OF COMPARATIVE EVALUATION OF ALTERNATIVES
NSB-NLON, GROTON, CONNECTICUT

PAGE 3 OF 4

Evaluation Criteria

Alternative 1: No Action

Alternative 2: Institutional
Controls & Monitoring

Alternative 3: Hot Spots Excavation,
Offsite Disposal, Institutional
Controls, & Monitoring

Alternative 4. Excavation, On Site
Treatment, & Offsite Disposal

Short-term Effectiveness

Implementation of this aiternative
would not result in any short-term

risks to workers or impacts to the

community and environment
since no remedial action would
take place. The RAOs would
never be met

implementation of this alternative
would result in minor short-term
risks to workers involved in cap
maintenance and installation of
new monitoring wells due to
potential exposure to
contaminated soil. These risks
would be minimized by wearing
of PPE and complying with H&S
procedures. There would be no
short-term adverse impacts to
community or environment.
RAOs would be achieved
immediately.

Implementation of this alternative
would result in significant short-term
risks to workers due to potential
exposure to contaminated soil during
excavation, dewaterng, and offsite
transportation and disposal activities.
Exposure would be minimized by
implementation of engineering controls,
wearing of PPE, and complying with
H&S procedures. Some short-term
impacts to the community and
environment could result from fugitive
dust from the site and spillage during
transportation. These impacts would
be minimized by implementation of
engineering controls. RAOs would be
achieved in 5 months.

Implementation of this alternative would
result in the highest potential for short-
term risks to workers and impacts to the
community and environment. Risks to
workers would be due to exposure to
contaminated soil and offgas during
excavation, dewatering, on site treatment,
and offsite transportation an disposal
activities. Exposure would be minimized
by implementation of engineering controls,
wearing of PPE, and complying with H&S
procedures. Impacts to the community
and environment could result from fugitive
dust and thermal desorption offgas and
from spillage during transportation. These
impact swould be minimized by
implementation of engineering controls.
RAOs would be achieved in 7 months.

Implementability

Would be easily implemntable as
there would be nothing to
implement.

Would be easily implementable
as long as the DRMO stays
under military control. In case of
transfer of the site to private
ownership, continued
implementation of institutional
controls and monitoring would
require special provisions in the
property transfer documents.

Would be difficult to implement
because depth of excavation would
require shoring and water would
accumulate in the excavation. This
aside, excavation could be performed
with normal construction equipment.
RCRA TSDFs are available for
disposal of excavated soil.
Administratively, the substantive
requirements of a RCRA TSDF and
NPDES permit would have to be met
for performance of on site remedial
activities and surface discharge of the
treated drainage water, respectively.
RCRA regulations would also have to
be met for offsite transportation of
excavated soil.

Would be the most difficult to implement.
Implementation of excavation would be
subject to the same significant concerns
as for Alternative 3. The number thermal
desorption contractors with PCB removal
experience would be limited. Experienced
fixation-solidification contractors would be
readily available. Solid waste landfills
would be readily available for the disposal
of treated soil. Administratively, the
substantive requirements of a RCRA
TSDF and NPDES permit would have to
be met for performance of on site
remedial activities and surface discharge
of the treated drainage water,
respectively. The substantive
requirements of applicable air poliution
controls regulations would also have to be
met for the thermal desorption offgas.
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TABLE 64

DRMO FS
SUMMARY OF COMPARATIVE EVALUATION OF ALTERNATIVES
NSB-NLON, GROTON, CONNECTICUT

'PAGE 4 OF 4
Evaluation Criteria Alternative 1: No Action Alternative 2: Institutiona! Alternative 3: Hot Spots Excavation, Alternative 4: Excavation, On Site
Controls & Monitoring Offsite Disposal, Institutional Treatment, & Offsite Disposal
Controls, & Monitoring

Costs:

Capital $0 $90,814 $4,363,156 $16,128,927
O&M For 30 Years $0 $617,580 $617,580 $0
30-Year Net Present Worth $0 $708,394 $4,980,736 $16,128,927
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NEW SELECTION OF SOIL COCs FOR QUANTITATIVE RISK ASSESSMENT

DEFENSE REUTILIZATION AND MARKETING OFFICE

NSB-NLON, GROTON, CONNECTICUT

PAGE 10F 3
MAXIMUM RISK-BASED
FREQUENCY OF CONCENTRATION SCREENING LEVEL* BACKGROUND

CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg) COC?/RATIONALE
1,1-Dichloroethane 371 0.00625 780 NA No/2
1,2-Dichiloroethane 4/71 1.9 7 NA No/2
1,1-Dichloroethene 1/71 0.013 1.1 NA No/2
1,2-Dichloroethene (total) 2/29 16 70 NA No/2
2-Butanone 7/71 0.0144 4700 NA No/2
|Acetone 3171 1.63 780 NA No/2
Benzene 371 0.007 22 NA No/2
Carbon Disulfide 6/71 0.048 780 NA No/2
Chloroethane 1/71 0.00155 3100 NA. No/2
Chloroform | 1/71 0.014 100 NA No/2
Ethylbenzene 4/71 0.044 780 NA No/2
2-Hexanone 1/71 0.00303 NA NA No/1
Methylene Chioride 40/71 0.427 85 NA No/2
4-Methyl-2-pentanone 1/71 0.00121 630 NA No/2
4-Methylphenol 2170 0.79 39 NA No/2
Styrene 4/71 0.00259 1600 NA No/2
11,1,2,2-Tetrachloroethane 2171 6.4 3.2 NA Yes/3
Tetrachloroethene 16/71 0.21 12 NA No/2
Toluene 17/71 0.043 1600 NA No/2
1,1,2-Trichloroethane 1/71 0.59 11 NA No/2
Trichloroethene 32/71 7.1 58 NA No/2
Vinyl chloride 2171 1.3 0.34 NA - Yes/3
Xylenes, Total 11/71 0.34 16000 NA No/2
1,3-Dichlorobenzene 1/70 1.06 700 NA No/2
1,2,4-Trichlorobenzene 2/70 4.94 78 NA No/2
2-Methylnaphthalene 11/70 8.36 NA NA No/1
Acenaphthene 8/70 13.7 470 NA No/2
Acenaphthylene 12/70 5.6 NA NA No/1
Anthracene 34/70 29.3 2300 NA No/2
Benzo(a)anthracene 44/70 43.7 0.88 NA Yes/3
Benzo(a)pyrene 36/70 40.6 0.088 NA Yes/3
Benzo(b)fluoranthtene 45/70 78.6 0.88 NA Yes/3
Benzo(g,h,i)perylene 25/69 11 NA NA No/1
Benzo(k)fluoranthene 34/69 19.4 8.8 NA Yes/3
Benzoic Acid 4/19 12 31000 NA No/2
Bis(2-ethylhexyl)phthalate 39/70 12.5 46 NA No/2
Butyl benzyl phthalate 1/70 0.423 1600 NA No/2
Carbazole 9/53 14.2 32 NA No/2




NEW SELECTION OF SOIL COCs FOR QUANTITATIVE RISK ASSESSMENT

DEFENSE REUTILIZATION AND MARKETING OFFICE
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 3
MAXIMUM RISK-BASED
FREQUENCY OF CONCENTRATION SCREENING LEVEL* BACKGROUND
CHEMICAL DETECTION (mg/kg) (ma/kg) (mg/kg) COC?/RATIONALE
[Chrysene 47770 471 88 NA No/2
Dibenzo(a,h)anthracene 2/69 1.16 0.088 NA Yes/3
Dibenzofuran 6/70 14.3 31 NA No/2
Fluoranthene 52/70 95.1 310 NA No/2
Fluorene 11/70 19.2 310 NA No/2
indeno(1,2,3-cd)pyrene 25/69 9.29 0.88 NA Yes/3
Naphthalene 7770 23.7 310 NA No/2
" |Phenanthrene 42/70 96.9 NA NA No/1
[Pyrene 55/70 174 230 NA No/2
Dioxins 11 0.0000098 0.0000041 NA Yes/3
|4,4-DDD 371 0.227 2.7 NA No/2
{4,4-DDE 4/71 0.0359 1.9 NA No/2
4,4-DDT 77 0.0634 1.9 NA No/2
Aroclors (1254+1260) 39/71 51.5 0.319 NA Yes/3
_|Hexachlorobiphenyl 1/1 3.16 0.319 NA Yes/3
Delta-BHC 1/71 0.00509 NA NA No/1
Dieldrin 1/71 0.00468 0.04 NA No/2
[Endosulfan 11, 2/ 0.0254 47 NA No/2
[Endosulfane Sulfate 2/ 0.0379 NA NA No/1
[Endrin 3/71 0.0125 23 NA No/2
Endrin Aldehyde 6/54 0.00686 NA NA No/1
Endrin Ketone 371 0.0319 NA NA No/1
Gamma-Chlordane 3 0.0204 0.49 NA No/2
Heptachlor Epoxide 5/71 0.0207 0.07 NA No/2
Aluminum 71/71 18900 7800 17600 No/4
Antimony 38/50 134 3.1 2.05 Yes/3
Arsenic 70/71 16.4 0.43 36 Yes/3
Barium 71/71 934 550 57.2 Yes/3
Beryllium 68/71 24.9 0.15 0.72 Yes/3
Boron 3/12 60.2 700 - 31 No/2
Cadmium 65/71 126 3.9 0.24 Yes/3
Calcium 71/71 16300 NA 499 No/1
Chromium 69/71 1210 39 (Cr VD) 21.5 Yes/3
Cobalit 69/71 179 470 8 No/2
Copper 7171 8730 310 25.6 No/4
Cyanide 28/68 7.68 160 NA No/2
Iron ~ 7171 103000 \ 2300 17200 N
Lead ! 71/71 5980 ' 400** 17.5 Ye. .




) ) )
7 I Ve
NEW SELECTION OF SOIL COCs FOR QUANTITATIVE RISK ASSESSMENT
‘ DEFENSE REUTILIZATION AND MARKETING OFFICE
NSB-NLON, GROTON, CONNECTICUT
PAGE 3 OF 3
MAXIMUM RISK-BASED
FREQUENCY OF CONCENTRATION SCREENING LEVEL* BACKGROUND

CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg) COC?/RATIONALE
Magnesium 7171 7190 NA 3650 No/1
Manganese "/ 1260 180 188 Yes/3
Mercury 63/70 20.7 2.3 0.05 Yes/3
Nickel 7171 1250 ' 160 5.95 Yes/3
Potassium "m 6520 NA 2580 No/1
Selenium 18/71 1 39 0.445 No/2
Silver 33/71 243 39 0.385 No/2
Sodium 67/71 5860 NA 20.5 No/1
Thallium 15/71 0.64 0.55 (oxide) 0.29 Yes/3
Vanadium 7171 368 55 35.1 Yes/3 . .
Zinc 7171 28300 2300 31.3 Yes/3 ..

* For residential use, based on a target hazard quotient of 0.1 or an incremental cancer risk of 1E-6 (USEPA, Region IIl, March 1997) e

** OSWER soil screening level for residential land use (USEPA, July 14, 1994).

Rationale Designations: 1 = No toxicity criteria available. e

2 = Maximum is less than the COC screening level.
3 = Maximum is greater than the COC screening level.
4 = USEPA Region | does not recommend evaluation.
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RISKS WITH PHASE Il DATA

NSB-NLON

SURFACE SOIL RME INGESTION
FULL TIME EMPLOYEE

Chemicat of Concern

1,1,2,2-Tetrachlorosthane
Vinyt Chioride
Banzo(a)anthracene
Benzo(alpyrens
Benzo(b)fluoranthene
Benzo(kfluoranthens
Dibenzola, h}anthracene
Dibenzofuran
indeno{1,2,3-cd)pyrens
Arocloss
1.2,3,4,6,7,8-HPCDD
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganease

Mercury

Nickel

Thallium

Vanadium

Zine

. Totals:

1,1,2,2-Tetrachlorosthane
Vinyl Chloride
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h}anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Araclors
1.2,3,4,6,7,8-HPCDD
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nicket

Thallium

Vanadium

Zing

Totals:

Previous Cancer Risks
ingestion Dermal inhalation

4.90€E-07
6.12E-06
4.13€-07

5.51E-07
4.62E-06

8.81E-07

§.50E-07

1.36E-05 0.00E +00 0.00E+00

Previous Non-Cancer Risks

ingestion Dermal inhalation

3.23€-01

2.82€-02
5.48E-03

7.16€-05
4.81E-03
3.33E-03
6.35E-03
4.70€-03

5.54€-02

4,318-01 0.00E+00 0.00E+00

Total:

Total:

Total Risk

0.00E+00
0.00E + 00

4.90€-07

6.12E-06

4.13E-07
0.00E+00
0.00E +00
0.00E + 00

5.51E-07

4.62€-06
0.00E + 00
0.00E+00

8.81€-07
0.00E + 00

5.50E-07
0.00E+00
0.00E +00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E +00
0.00E + 00
0.00E +00
0.00E+00
0.00E +00
0.00E + 00

1.36E-05

Total Risk
(Hy

0.00E + 00
0.00E + 00
0.00E+00
0.00E +00
0.00E+00
0.00E+ 00
0.00E+00
0.00E+00
0.00E + 00
3.23€-01
0.00E + 00
2.82E-02
6.48E-03
0.00E+00
7.16E-05
4.81E-03
3.33E-03
6.35€-03
0.00E +00
0.00E+00
4.70E-03
0.00E+00
6.64€-02
0.00E+00
0.00E +00
0.00E+00
4.31E-01

Pravious
Cone (mglkg)

3.2

2.7

3.6
11

18.2
2.8

0.61
4.1
28.4
260
0.64

28300

Previous
Conc (mg/kg)

3.2

2.7

3.6
1"

19.2
2.8

0.61
4.1
28.4
260
0.64

28300

Now
Conc {mgikg)

12.300
8.810
8.870

13.800

3.600
40.400

134.000
5.780
242.000
1.730
22.800
1210.000
302.000
1.730
97.700
0.640
88.400
9209.0

New
Conc (mg/kg)

12.300
8.810
8.870

13.800

3.600
40.400

134.000
5.780
242.000
1.730
22.800
1210.000
302.000
1.730
97.700
0.640
88.400
9209.0

Total:

Total:

Risk at
New Con

0.00E + 00
0.00E + 00
1.88E-06
1.35E-05
1.36E-06
2.11€-07
0.00E+ 00
0.00E +00
5.61£-07
1.70E-05
0.00E + 00
0.00E + 00
1.82€-06
0.00E + 00
1.66E-06
0.00E4 00
0.00E+00
0.00E + 00
0.00E +00
0.00E+00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E +00
0.00E + 00
3.78E-05

Risk at
New Con

0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
1.19€+00
0.00E + 00
1.97E-01
1.13E-02
2.03€-03
2.03E-04
2.67E-02
1.42E-01
7.38E-03
3.39€-03
2.87E-03
4.70E-03
7.41€-03
1.80E-02
0.00E +00
0.00E + 00
0.00€ +00
1.61E+00

PH2RSKS3.XLS



RISKS WITH PHASE Il DATA
NSB-NLON

SURFACE SOIL RME DERMAL
FULL TIME EMPLOYEE

Pravious Cancer Risks
Chemical of Concern ingestion Dermal Inhalation

Aroclors 1.05€E-05
1,2,3,4,6,7,8-HPCDD

Cadmium
Totals: O.00E+00 1.05E-05 0.00E+ 00
Previous Non-Cancer Risks
ingestion Dermal inhalation
Aroclors 7.368-01

1.2,3,4,6,7,8-HPCDD

Cadmium 3.66E-02

Totals: 0.00E+00 7.73E-01 0.00E+00

Total:

Total:

Total Risk

0.00E +00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+00
0.00E +00
0.00E+00
0.C0E + 00

1.05E-05
0.00E +00
0.00E+00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E + 00
0.00E+00

1.05€-05

Total Risk
(H}

0.00E + 00
0.00E+00
0.00E + 00
0.00E+00
0.00E+00
0.00E+ 00
0.00E+00
0.00E+00
0.00E+00

7.36E-01
0.00E +00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

3.66E-02
0.00E+ 00
0.00E+00
0.00E+00
0.00E+ 00
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0.00E+00
0.00E + 00

7.73E-01

Pravious
Cone {my/kg)

Previous
Conc {mg/kg)

4.1

New
Conc {(mg/kg}

40.400

22.800

New
Conc (mg/kg)

40.400

22.800

Total:

Total:

Risk at
New Con

0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

3.86E-05
0.00E +00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

3.86E-05

Risk at
New Con

0.00E + 00
0.00E + 00
0.00E+00
0.0CE+ 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
2.70E+ 00
0.00E+00
0.00E +00
0.00E + 00
0.00E +00
0.00E + 00

2.04E-01
0.00E+00
0.00E +00
0.00E+00
0.00E + 00
0.00E +00
0.00E + 00
0.00E+00

. 0.00E +00

0.00E + 00
0.00E+00
2.91£+00

PRSKS3.XLS



RISKS WITH PHASE i DATA

NSB-NLON

ALL SOIL RME INGESTION
CONSTRUCTION WORKER

Chemical of Concern

1,1,2,2-Tetrachlorosthane
Vinyl Chloride
Benzo{a}anthracens
Benzo(alpyrene
Benzo(b)fluoranthene
BenzotkMiuoranthene
Dibenzo(a,hlanthracens
indeno(1,2,3-cdipyrene
2,3,3'.4,5,6-Haxachloro- 1, 1’-biphanyl
Aroclors (1254 + 1260}
Dioxins (HPCDD + OCDD}
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zine

Previous Cancer Risks
" Ingestion Dermal Inhalation

4.12€-08
7.95€-08
7.52€-08
9.40E-07
6.35E-08
5.88E-08
3.06E-08
8.46E-08
8.00€-07
8.00E-07
3.37E-08
0.00E + 00
1.64E-07
0.00E +00
9.14E-08
0.00E +00
0.00E +00
0.00E + 00
0.00E +00
0,00E + 00
0.00E +00
0.00E +00
0.00E +00

Totals: 3.26E-06 0.00E+00 0.00E+00

1,1,2,2-Tetrachloroethane
Vinyl Chioride
Banzo(a)anthracene
Benzo(a)pyrene
Benzo(blftuoranthene
Benzo{kifluoranthene
Dibenzo(a, h}anthracene
Indeno(1,2,3-cd)pyrene
2,3,3".4.,5,6-Hexachlora-1,1"-biphenyl
Aroclors {1254 + 1260)
Dioxins (HPCDD + OCDD)
Antimony

Arsenic

Barium

Berylfium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zine

Pravious Nan-Cancer Hisks
ingestion Dermal Inhalation

0.00E +00
0.00E + 00
0.00E +00
0.00E + 00
0.00E+00
0.00E +00
0.00E + 00
0.00E +00
1.40E+00
1.40E +00
0.00E+ 00
1.08E-01
2.55€-02
§.89E-03
2.98E-04
3.02E-02
1.35E-02
2.67€-02
2.44E-02
4.22E-02
1.808-02
1.11E-02
2.13E-01

Totals: 3.32E+00 0.00E+00 0.00E+00

Tota Risk

4.12E-08
7.95€-08
7.52€-08
9.40E-07
6.35E-08
5.88E-08
3.06€-08
8.46E-08
8.00E-07
8.00E-07
3.376-08
0.00E + 00
1.64€-07
0.00E + 00
9.14E-08
0.00E+00

0.00E+00 _

0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
0.00E +00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
Total: 3.26E-06

Total Risk
{H)

0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
1.40E + 00
1.40E + 00
0.00E + 00
1.08€E-01
2.55E-02
5.89E-03
2.98E-04
3.02€-02
1.35€-02
2.67€-02
2.44E-02
4.22E-02
1.80E-02
1.11€-02
2.13E-01
0.00€ + 00
0.00E +00
0.00E+00
Total: 3.32E+00

Previous
Conc {mglkg)

6.4
1.3
3.2
4
2.7
25
0.13
3.6
124
12.4
0.00067
19.2
3.4

0.66
6.7
-30
284

0.64
34.6
28300

Previous
Conc (mg/kg)

6.4
1.3
3.2

4
2.7

0.13
3.6
12.4
124
0.00067
19.2
3.4
183
0.68
6.7

30
284
3.25
374
0.64
34.6
28300

New
Conc {mg/kg)

0.074
0.060
9.132
10.487
12.623
12.683
1.160
9.290
3.160
13.124
0.00098
70.700
4.900
216.400
2.700
12.600
69.000
335.100
1.060
113.600
0.640
70.000
8421.0

New
Conc {mg/kg)

0.074
0.060
9.132
10.487
12.523
12,683
1.160
9.290
3.160
13.124
0.00098
70.700
4.900
216.400
2.700
12.600
§9.000
335.100
1.080
113.600
0.640
70.000
8421.0

Risk at
New Con

4.75€-10
3.68E-09
2.15E-07
2.46E-06
2.95E-07
2.98E-08
2.73t-07
2.18E-07
2.048-07
8.47€-07
4.91E-08
0.00E +00
2.36E-07
0.00E +00
3.74E-07
0.00E+ 00
0.00E+00
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E +00
Total: 5.21E-06

Risk at
New Con

0.00E+00
0.00E+00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E+00
0.00E + 00
3.57E-01
1.48€+00
0.00E +00
3.98€-01
3.68E-02
6.97E-03
1.22€-03
5.68E-02
2.66E-02
3.15E-02
7.96E-03
1.28E-02
1.80E-02
2.28E-02
6.34E-02
0.00E +00
0.00E +00
0.00E +00
Total: 2.52€E+00

PH2RSKS$3.XLS



RISKS WITH PHASE il DATA
NSB-NLON
ALL SOIL RME DERMAL
CONSTRUCTION WORKER
Previous Cancer Risks
Chemical of Concern Ingestion Dermal Inhalation
2,3,3',4,5,6-Hexachloro-1,1'-biphenyl 3.79E-07
Aroclors (1254 + 1260) 3.79E-07
Dioxins (HPCOD + OCDD) 8.86E-09
Cadmium
Totals: 0.00E+00 7.67E-07 0.00E+00
Previous Non-Cancer Risks
Ingestion Dermal Inhalation
2,3,3',4,5,6-Hexachloro-1,1'-bipheny! 6.64E-01
Aroclors (1254 + 1260) 6.64E-01

Dioxins (HPCDD + OCDD}

Cadmium 4.78E-02

Totals: 0.00E +00 1.38£+00 0.00E+00

Totat:

Total:

Total Risk

0.00E + 00
0.00E +00
0.00E +00
0.00E+00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00

3.79€-07

3.79E-07

8.86E-09
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E +00
0.00E + 00
0.00E+00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00

7.67€-07

Total Risk
(HI)

0.00E +00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E+00

6.64E-01

6.64E-01
0.00E+00
0.00E+ 00
0.00E + 00
0.00E +00
0.00E+00

4,78E-02
0.00E +00
0.00E + 00
0.00E+00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E+00
1.386+00

Previous
Conc (mg/kg)

12.4
12.4
0.00067

6.7

Previous
Cong (mg/kg)

12.4
12.4
0.00067

6.7

New
Conc {mg/kg)

3.160
13.124
0.00098

12.600

New
Cone {mg/kg)

3.160
13.124
0.00098

12.600

Total:

Total:

Risk at
New Con

0.00€ + 00
0.00E+00
0.00E+ 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00

9.66€-08

4.01E-07

1.30E-08
0.00E+00
0.00E+00
0.00E+ 00
0.00E + 00
0.00E+00
0.00E+ 00
0.00E + 00
0.00€E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00€ + 00
0.00E + 00
0.00E + 00
0.00E + 00

5.11€-07

Risk at
New Con

0.00E +00
0.00E + 00
D.00E+00
0.00E+00
0.00E+00
0.00E + 00
0.00E+00
0.00E+ 00

1.69E-01

7.03-01
0.00E + 00
0.00E+00
0.00E+ 00
0.00E + 00
0.00E + 00

8.99E-02
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0.00E+ 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00€E + 00
0.00E + 00

9.62€-01

IRSKS3.XLS



RISKS WITH PHASE it DATA

NSB-NLON

ALL SOIL. RME INHALATION
CONSTRUCTION WORKER

Previous Cancer Risks
Chemical of Concern Ingestion Dermal

1,1,2,2-Tetrachloroethans
Vinyl Chloride
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(kifluoranthene
Dibenzo(a,h)anthracens
Indeno(1,2,3-cd)pyrene
2,3,3',4,5,6-Hexachloro-1, 1"-bipheny!
Aroclors (1254 + 1260)
Dioxins {HPCDD + OCOD)
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

Totals: 0.00E+00 0.00E+00

Inhalation

2.45€-10
7.35€-11

2.87-10

9.67E-09

o}
1.04E-09
7.95E-09
2.37€-07

0
0

2.56E-07

Previous Non-Cancer Risks

Ingestion Dermal

1,1,2,2-Tetrachloroethane
Vinyl Chloride
Benzo(a)anthracene
Benzo(alpyrene
Benzo(bMiuoranthens
Benzo(k)fluoranthene
Dibenzo{a,h}anthracene
indeno({1,2,3-cd)pyrene
2.3,3',4,5,6-Haxachloro-1,1'-biphenyl
Aroclors (1254 + 1260)
Dioxins (HPCDD + OCDD)
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

Totals: 0.00E+00 0.00E+00

inhalation

1.69E-02

1.55E-03

4.90E-04

1.89E-02

Total:

Total:

Total Risk

2.45€-10

7.35€-11
0.00E +00
0.00E +00
0.00E +00

2.87E-10
0.00E + 00
0.00E + 00
0.0DE+00
0.00E+00
0.00E +00
0.00E+00

9.67E-09
0.00E +00

1.04€-09

7.95€-09

2.37€-07
0.00E +00
0.00E + 00
0.00E+00
0.00E +00
0.00E +00
0.00E +00
0.00E + 00
0.00E +00
0.00E + 00
0.00E + 00

2.56E-07

Total Risk
{H)

0.00E+00
0.00E +00
0.00E+00
0.00E + 00
0.00E+00
0.00E +00
0.00E +00
0.00E +00
0.00E +00
0.00E +00
0.00E+00
0.00E + 00
0.00E+00

1.69E-02
0.00E +00

1.55E-03
0.00E +00
0.00E+00

4.90E-04
0.00E+00
0.00E +00
0.00E+00
0.00E+00
0.00E +00
0.00E+00
0.00E+00

1.89E-02

Pravious
Conc {mg/kg}

6.4
1.3
3.2
4
2.7
25
0.13
3.6

12.4
0.00067
19.2

3.4

0.66
6.7
30
284

0.64
34.6
28300

Previous
Conc (mglkg)

6.4
1.3
3.2

4
2.7

0.13
3.6

12.4
0.00067
19.2

3.4

183
0.66

6.7

30

284
3.25

0.64
34.6
28300

Naw
Conc {mg/kg)

0.074
0.060
9.132
10.487
12.523
12.683
1.160
9.290
3.160
13.124
0.00098
70.700
4.900
216.400
2.700
12.600
59.000
335.100
1.060
113.600
0.640
70.000
8421.0

New
Conc (mg/kg)

0.074
0.060
9.132
10.487
12.523
12.683
1.160
9.290
3.160
13.124
0.00098
70.700
4.900
216.400
2.700
12.600
59.000
336.100
1.060
113.600
0.640
70.000
8421.0

Total:

Total:

Risk at
New Con

2.83E-12

3.40E-12
0.00E+00
0.00E + 00
0.00E +00

1.46E-10
0.00€ + 00
0.00E+00
0.00E+00
0.00E +00
0.00E + 00
0.00E +00

1.39E-08
0.00E+00

4.25E-09

1.50£-08

4.66E-07
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00

4.99£-07

Risk at
New Con

0.00E +00
0.00E + 00
0.00E+00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+00

2.00E-02

2.91£-03
0.00E + 00
0.00E +00

1.60E-04
0.00E + 00
0.00E+00
0.00E + 00
0.00E+ 00
0.00E+00
0.00E +00
0.00E + 00

2.31E-02

PH2RSKS3.XLS



RISKS WITH PHASE Hl DATA

NSB-NLON
SURFACE SOiL RME INGESTION
OLDER CHILD TRESPASSER

Chemical of Concern

1,1,2,2-Tetrachloroethane
Vinyl Chloride
Benzo(a)anthracene
Benzolalpyrene
Benzo(b}fluoranthene
Benzolk}fiuoranthene
Dibenzo(a,h)anthracene
Dibenzofuran
tndeno(1,2,3-cdlpyrene
Aroclors
1.2,3,4,6,7,8-HPCDD
Antimony

Arsenic

Barium

Baryllium

Cadmium

Chromium

Manganese

Mercury

Nicket

Thallium

Vanadium

Zinc

Totals:

1,1,2,2-Tetrachlorosthane
Vinyl Chloride
Benzo(a)anthracene
Benzola)pyrens
Baenzo(b)fluoranthene
Benzo{k}luoranthene
Dibenzo(a, hyanthracene
Dibenzofuran

Indeno(1,2, 3-cd)pyrene
Aroclors
1.2,3,4,6,7,8-HPCDD
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganase

Mercury

Nickel

Thallium

Vanadium

Zinc

Totals:

Previous Cancer Risks
Ingestion Dermal inhatation

2.55€-07
3.19E-06
2.15E-07
0.00E+00

2.87E-07
2.40E-06

4.59€-07
0.00E +00
2.86E-07

0.00E + 00
0.00E + 00

0.00E + 00

7.09E-06 0.00E +00 0.00E+00

Previous Non-Cancer Risks
Ingestion Dermal Inhalation

0.00E + 00

4.21€-01

3.67€-02
7.14E-03
0.00E +00
9.33E-05
6.27€-03
4,34E-03
8.29£-03
0.00E+00
0.00E + 00
6.12E-03
0.00E +00
7.21E-02

6.62E-01 0.00E+00 0.00E+00

Total:

Total:

Total Risk

0.00E+ 00
0.00E + 00

2.55E-07

3.19€-06

2.15€-07
0.00E + 00
0.00E+00
0.00E+00

2.87€-07

2.40E-06
0.00E + 00
0.00E + 00

4.59E-07
0.00E + 00

2.86€-07
0.00E+00
0.C0E+ 00
0.00E + 00
0.00E +00
0.00E+00
0.00E+ 00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E+00

7.09€-06

Total Risk
{H}

0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0,00E+00
0.00€ +00
4.21E-01
0.00E +00
3.67€-02
7.148-03
0.00E +00
9.33E-05
6.27€-03
4.34E-03
8.29E-03
0.00E+00
0.00E +00
6.12E-03
0.00E +00
7.21E-02
0.00E+00
0.00E+ 00
0.00E +00
5.62E-01

Previous
Conc {mg/kg}

3.2

2.7

3.6
1

19.2
2.8

0.61
28.4

260
0.64

28300

Previous
Conc (mg/kg)

3.2

2.7

3.6
1

19.2
2.8

0.61
4.1
28.4
260
0.64

28300

New
Con¢ (mglkg)

12.300
8.810
8.870

13.800

3.600
40.400

134.000
5.780
242.000
1.730
22.800
1210.000
302.000
1.730
97.700
0.640
88.400
9209.0

Total:

New

" conc {mg/kg}

12.300
8.810
8.870

13.800

3.600
40.400

134.000
5.780
242.000
1.730
22,800
1210.000
302.000
1.730
97.700
0.640
88.400
9209.0

Total:

Risk at
New Con

0.00E +00
0.00E+00
9.80E-07
7.03E-06
7.06E-07
1.10E-07
0.00E +00
0.00E + 00
2.87E-07
8.81E-06
0.00E + 00
0.00E + 00
9.48E-07
0.00E + 00
8.11E-07
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +- 00
0.00E+00
0.00E+00
0.00E+00
0.00E + 00
1.97E-05

Risk at
New Con

0.00E+00
0.00E£ + 00
0.00E +00
0.00E+00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
1.55E+00
0.00E +00
2.56E-01
1.47€-02
2.64E-03
2.65E-04
3.49E-02
1.85E-01
9.63E-03
4.41E-03
3.73€-03
6.12E-03
9.66E-03
2.35E-02
0.00E+00
0.00E + 00
0.00E + 00
2.10E+00

hsksaxis



RISKS WITH PHASE Il DATA
NSB-NLON

SURFACE SOIL RME DERMAL
OLDER CHILD TRESPASSER

Previous Cancer Risks
Chemical of Concern Ingestion Dermal Inhalation

Aroclors 4.55E-06
1,2,3.4,6,7,8-HPCDD

Cadmium
Totals: 0.00E+00 4.55€-06 0.00E+00
Previous Non-Cancer Risks
Ingastion Dermal Inhalation
Aroclors 7.95E-01

1.2,3,4,6,7,8-HPCDD

Cadmium 3.95£-02

Totals: 0.00E+00 8.35E-01 0.00E+00

Total:

Total:

Total Risk

0.00E + 00
0.00E+ 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00

4.55€-06
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+ 00
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E+00
0.00E +00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00€ + 00
0.00E + 00

4.55€-06

Total Risk
{H)

0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00€ + 00
0.00E +00
0.00E + 00
0.00E +00

7.95E-01
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E + 00

3.95E-02
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00€E + 00
0.00E + 00
0.00E + 00

8.35€-01

Pravious
Conc {(mg/kg)

1

4.1

Previous
Conc (mglkg)

4.1

New

Conc (mg/kg)

40.400

22.800

New
Conc {mg/kg}

40.400
0.00067

22.800

Risk at
New Con

0.00E + 00
0.00E + 00

0.00E+00,

0.00E + 00
0.00€ + 00
0.00E+00
0.00E + 00
0.00€ + 00
0.00E +00
1.67E-05
0.00E +00
0.00E + 00
0.00E +00
0.00E +00
0.00E + 00
0.00E +00
0.00E+00
0.00E+ 00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00€ +00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
Total: 1.67E-05

Risk at
New Con

0.00E +00
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E +00
0.00E+00
0.00E + 00
0.00E+00
2.92E+00
0.00E + 00
0.00E +00
©0.00E +00
0.00E+00
0.00E +00
2.208-01
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E +00
0.00E+00
Total: 3.14E+00
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RISKS WITH PHASE Il DATA

ALL SOIL RME INGESTION
FUTURE RESIDENT (ADULT/CHD)

Previous Cancer Risks Previous | New Risk at

Chemical of Concern Ingestion  Dermal Inhalation Total Risk Conc (mg/kg) Conc {mg/kg} New Con
1,1,2,2-Tetrachloroethane 8.59E-07 8.59E-07 6.4 0.074 . 9.91£-09
Vinyt Chloride 1.66E-06 1.66€-06 1.3 0.060 7.67E-08
Benzo(alanthracene 1.57€-06 1.57€-06 3.2 9.132 4.48E-06
Benzola)pyrene 1.96E-05 1.96E-05 4 10.487 5.14E-05
Benzo(b)fluoranthene 1.32E-06 1.32E-06 2.7 12.523 6.12E-08
Benzolk)fluoranthene 1.22E-08 1.22e-06 25 12.683 6.19£-07
Dibenzo(a,h)anthracene 6.37E-07 6.37E-07 0.13 1.160 6.68E-06
Indeno(1,2,3-cdipyrene 1.76E-06 1.76E-06 3.6 9.290 4.54E-06
2,3,3".4,5,6-Hexachloro-1,1"-biphenyl 1.66E-05 1.66E-06 12.4 3.160 4.23E-06
Aroclors {1254 + 1260) 1.66E-05 1.66€-05 12.4 13.124 1.76E-05
Dioxins (HPCDD + OCDD}) 7.01E-07 7.018-07 0.00067 0.00098 1.02E-06
Antimony 0.00E +00 0.00E +00 19.2 70.700 0.00E +00
Arsenic 3.42E-06 3.42E-08 3.4 4.900 . 4.93E-06
Barium 0.00E +00 0.00E+00 216.400 0.00E+00
Beryllium 1.90E-06 1.90€-06 0.66 2.700 7.77€-06
Cadmium 0.00E+00 0.00E +00 6.7 . 12.8600 0.00E +00
Chromium 0.00E+00 0.00E +00 30 59.000 0.00E +00
Mangansse 0.00E+00 0.00E +00 284 335.100 0.00E +00
Mercury 0.00E+00 0.00E +00 1.060 0.00E +00
Nickel 0.00E +00 0.00E+00 113.600 0.00E +00
Thallium 0.00E +00 0.00E+00 0.64 0.640 0.00E +00
Vanadium 0.00E +00 0.00E+00 34.6 70.000 0.00E +00
Zinc 0.00E +00 0.00E +00 28300 8421.0 0.00E +00
0.00€ +00 0.00E +00
0.00E +00 0.00E+00
0.00E+0Q0 0.00E+00
0.00E+00 0.00E+00
Totals: 6.78E-05 0.00E+00 0.00E+00 Total: 6.78E-05 Total: 1.08E-04

Previous Non-Cancer Risks Total Risk Previous New Risk at

Ingestion Dermat Inhalation (H)} Conc {mg/kg) Canc {mg/kg} New Con
1,1,2,2-Tetrachlorogthane 0.00E +00 0.00E+00 6.4 0.074 0.00E +00
Vinyl Chioride 0.00E +00 0.00E+00 1.3 0.060 0.00E +00
Benzo{alanthracene 0.00E +00 0.00E+00 3.2 9.132 0.00E +00
Benzo(alpyrene 0.00E+00 0.00E+00 4 10.487 0.00E+00
Benzo{bfluoranthene 0.00E+00 0.00E +00 2.7 12.523 0.00E+00
Benzo{kifluoranthene 0.00E+00 0.00E+00 12.683 0.00E +00
Dibenzo(a,hanthracene 0.00E +00 0.00E +00 0.13 1.160 0.00E +00
indeno(1,2,3-cdlpyrene 0.00E+00 0.00E+00 3.6 9.290 0.00E+00
2,3,3',4,5,6-Hexachloro-1,1"-biphenyt 9.71£-01 9.71E-01 12.4 3.160 2.47€-01
Aroclors (1254 + 1260) 9.71E-01 9.71E-01 12.4 13.124 1.03E+00
Dioxins (HPCDD + OCDD} 0.00E +00 0.00E+00 0.00087 0.00098 0.00E +00
Antimony 7.561€-02 7.51E-02 19.2 70.700 2.77€-01
Arsenic 1.77E-02 1.77E-02 3.4 4.800 2.55€-02
Barium 4.09E-03 4.09€E-03 183 216.400 4.84E-03
Beryllium 2.07E-04 2.07€-04 0.66 2.700 8.47E-04
Cadmium 2.10£-02 2.10E-02 8.7 12.600 3.95E-02
Chromium 9.39€-03 9.39E-03 30 §9.000 1.85E-02
Manganese 1.85E-02 1.85E-02 284 335.100 2.18€-02
Mercury 1.70E-02 1.70£-02 3.25 1.060 5.54E-03
Nickel 2.93E-02 2.93€-02 374 113.600 8.90E-03
Thallium 1.25€E-02 1.25E-02 0.64 0.640 1.25€-02
Vanadium 7.74E-03 7.74E-03 34.6 70.000 1.57€-02
Zine 1.48E-01 1.48E-01 28300 8421.0 4.40E-02
0.00E +00 0.00E +00
0.00E +00 0.00E+00
0.00E +00 0.00E+00
Totals: 2.30E+00 0.00E+00 0.C0E+00 Total: 2.30£+00 Total: 1.76E+00
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RISKS WITH PHASE I DATA
NSB-NLON

ALL SOIL RME DERMAL
FUTURE RESIDENT {ADULT/CHD)

Chemical of Concern

2,3,3',4,5,6-Hexachloro- 1, 1'"-biphenyl
Aroclors (1254 + 1260}
Dioxins (HPCDD + OCDD}

Cadmium

2,3,3',4,5,6-Hexachloro-1,1'-bipheny!
Aroclors (1254 + 1260)
Dioxins (HPCDD + OCDD}

Cadmium

Totals:

Totals:

Previous Cancer Risks
ingestion Dermal inhalation

1.87€-05
1.87€-05
4.38€E-07

0.00E+00 3.78E-05 0.00E +00

Previous Non-Cancer Risks
Ingestion Dermal Inhalation

1.09€ +00
1.09+ 00

7.86E-02

0.00E+0Q0 2.26E+00 0.00E+00

Total:

Total:

Total Risk

0.00E + 00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0.00E+00

1.87€E-05

1.87E-05

4.38E-07
0.00E + 00
0.00E + 00
0.0QE + 00
0.00E+00
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
0.00E +00
0.00E+00
0.00E +00

3.78E-05

Total Risk
(HB

0.00E +00
0.00€ + 00
0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
1.09E+ 00
1.09E + 00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00

7.86€E-02
0.00E+00
0.00£ + 00
0.00€+00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E+ 00
0.00E +00
0.00E+00
2.26E+00

Provious
Conc {mg/kg}

12.4
124
0.00067

6.7

Previous
Conc {mg/kg)

124
12.4
0.00067

6.7

New
Conc (mg/kg}

3.160
13.124
0.00098

12.600

Now
Conc (mgikg}

3.160
13.124
0.00098

12.600

Total:

Total:

Risk at
New Con

0.00E+00
0.00€ +00
0.00€+00
0.00E + 00
0.00E+ 00
0.00E+00
0.00E + 00
0.00£ +00

4.77E-06

1.98E-05

6.41E-07
0.00€ +00
0.00E + 00
0.00E +00
0.00£ +00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+ 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
0.00E + 00
0.00E + 00

2.52E-05

Risk at
New Con

0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
0.00€ + 00
0.00E +00
0.00E + 00

2.78E-01
1.15E+ 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+ 00
0.00E + 00

1.48€-01
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
0.00E +00
0.00E+00
0.00E+00
0.00E + 00
0.00E +00
0.00€ + 00
1.68€+00

PH2RSKS3.XLS



RISKS WIiTH PHASE Il DATA

NSB-NLON

ALL SOIL RME INHALATION
FUTURE RESIDENT (ADULT/CHD}

Chemical of Concem

1.1,2,2-Tetrachloroethane
Vinyt Chloride
Benzofa)anthracens
Benzo(a)pyrene
Benzo{b)fiuoranthene
Benzo{k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cdipyrene
2,3,3'.,4,5,6-Hexachloro-1,1-biphenyl
Araclors (1254 + 1260}
Dioxins (HPCDD + OCDD}
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

Totals:

1,1,2,2-Tetrachloroethane
Vinyl Chioride
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(kifiuoranthens
Dibenzo(a, hlanthracene
Indeno(1,2,3-cd)pyrens
2.3,3',4,5,6-Hexachloro-1,1"-biphenyl
Aroclors {1254 + 1260}
Dioxins (HPCDD + OCDD)
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

Previous Cancer Risks
Ingestion Dermal Inhalation

2.74E-09
8.24E-10
0
o]

0

1.61E-08

OO0 O0O0

1.08E-07

o
1.17E-08
8.92E-08
2.66E-06

COD0OOO

0.00E +00 0.00E+00 2.89E-06

Previous Non-Cancer Risks
Ingestion Dermal Inhalation

3.15€-02

5.78E-04

9.15E-04

Totals: 0.00E+00 O.00E+00 3.30E-02

Total:

Total:

Total Risk

2.74£-09

8.24E-10
0.00E+00
0.00E + 00
0.00E + 00

1.61E-08
0.00E + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E + 00

1.08€-07
0.00E + 00

1.17€-08

8.92E-08

2.66E-06
0.00E +00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00€ + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+00

2.89E-06

Totat Risk
{H)

0.00E +00
0.00E+ 00
0.00E + 00
0.00E+00
0.00E+00
0.COE+00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00

3.15E-02
0.00E+00

5.78E-04
0.00E+00
0.00E+00

9.15E-04
0.00E +00
0.00E+ 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
0.00E+00

3.30E-02

Previous
Conc {mg/kg)

6.4
1.3
3.2
4
2.7
25
0.13
3.6

124
0.00067
19.2

3.4

0.66
6.7
30
284

0.64
34.6
28300

Previous
Conc {mg/kg}

6.4
1.3
3.2

4
2.7

0.13
3.6

12.4
0.00067
19.2

3.4

183
0.66

6.7

30

284
3.26

0.64
34.6
28300

New
Conc (mg/kg}

0.074
0.060
9.132
10.487
12,623
12.683
1.160
9.290
3.160
13.124
0.00098
70.700
4.900
216.400
2.700
12.600
69.000
336.100
1.060
113.600
0.640
70.000
8421.0

New
Conc (mg/kg)

0.074
0.060
9.132
10.487
12.523
12.683
1.160
9.290
3.160
13.124
0.00098
70.700
4.900
216.400
2.700
12.600
$9.000
336.100
1.060
113.600
0.640
70.000
8421.0

Total:

Total:

Risk at
New Con

3.16E-11

3.81E-11
0.00E + 00
0.00E +00
0.00E +00

8.17€-09
0.00E + 00
0.00E+00
0.00E + 00
0.00E+ 00
0.00E + 00
0.00E 4+ 00
- 1.56E-07
0.00E +00

4.79€-08

1.68E-07

5.23E-06
0.00E + 00
0.00E +00
0.00E +00
0.00€+00
0.00E +00
0.00E+00
0.00E +00
0.00E +00
0.00E +00
0.00E +00

5.61E-06

Risk at
New Con

0.00E +00
0.00E +00
0.00E +00
0.00E + 00
0.00E+00
0.00E +00
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0.00E+ 00
0.00E + 00
0.00E +00

3.72E-02
0.00E + 00

1.09E-03
0.00E +00
0.00E + 00

2.98E-04
0.00E +00
0.00E+00
0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
0,00E +00

3.86E-02

\,ﬂSKSS.XLS



RISKS WITH PHASE Il DATA
NSB-NLON

SURFACE SOIL

FULL TIME EMPLOYEE

CTE INGESTION

Chemical of Concern

1.1,2.2-Tetrachloroethana
Vinyl Chioride
Benzo(a)anthracene
Benzo(s)pyrens
Benzoib)iuoranthene
Benzo(k}fluoranthene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno{t,2,3-cdipyrens
Aroclors
1,2,3,4,6,7.8-HPCDD
Antimony

Arsenic

Barium

Baryflium

Cadmium

Chromium

Manganase

Mercury

Nicke!

Thallium

Vanadium

Zinc

Totals:

1.,1,2,2-Tetrachiorosthane
Vinyl Chloride
Benzo{a)anthracene
Benzo(alpyrene
Benzo(b)fluoranthene
Benzo(k)fiuoranthene
Dibenze{a,hlsnthracene
Dibenzofuran
indeno(1,2,3-cd}pyrene
Aroclors
1.2,3,4,6,7,8-HPCDD
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thalfium

Vanadium

Zinc

Totals:

Previous Cancer Risks
ingestion Dermal Inhalation

2.95€-08
1.93€-07
2.49E-08

1.84E-08
1.89E-08
5.30E-08

3.31E-08

3.71€-07 0.00E+00 0.00E +00

Previous Non-Cancer Risks
Ingestion Dermal inhalation

1.10E-02
2.83€-03
1.37€-03
1.79€-05
1.20E-03
8.34E-04
1.59E-03
5.69E-04

1.10£-03

2.05€-02 0.00E+00 0.00E+00

Total:

Total:

Total Risk

0.00E +00
0.00E+00

2.95€-08

1.93E-07

2.49E-08
0.00E + 00
0.00E + 00
Q.00E+00

1.84E-08

1.89E-08
0.00E+ 00
0.00E+00

5.30E-08
0.00E + 00

3.31t-08
0.00E+00C
0.00E+00
0.00E+ 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+ 00
0.00E + 00

3.71E-07

Total Risk
(H}

0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
1.10€-02
0.00E + 00
2.83€-03
1.37€-03
1.79E-05
0.00E+00
1.20E-03
8.34E-04
1.59E-03
0.00E + 00
0.00€E + 00
5.69E-04
0.00E + 00
1.10E-03
0.00E + 00
0.00E + 00
0.00E + 00
2.05E-02

Previous
Cane (mglkg}

3.2
2.1
2.7

7.7
2.8

0.61
4.1
28.4
260

0.31

2250

Previous
Conc (mg/kg)

3.2
2.1
2.7

1.7
2.8

0.61
4.1

28.4
260

0.31

2250

New
Conc (mg/kg}

4.209
4.651
4.385
4.867

3.600
5.116

26.689
4.141
159.005
1.261
8.881
65.049
247.757
0.521
§3.005
0.461
68.820
2022.4

Totai:

New
Conc {mg/kg)

4.209
4.651
4.385
4.867

3.600
5.116

26.689
4.141
159.005
1.261
8.881
65.049
247.757
0.521
$3.005
0.461
58,820
2022.4

Total:

Risk at
Naw Con

0.00E +00
0.00E +00
3.88E-08
4.27€-07
4.04E-08
4.47E-09
0.00E+00
0.00E+00
3.31E-08
6.45E-08
0.00E +00
0.00E +00
7.84E-08
0.00E +00
6.84E-08
0.00E+00
0.00E +00
0.00E +00
0.00E+00
0.00E+00
0.00E +00
0.00E +00
0.00€ +00
0.00E +00
0.00E +00
0.00E + 00
0.00€ +00
7.56€-07

Risk at
New Con

©0.00E +00
0.00E +00
0.00E+00
0.00E +00
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E+00
3.75E-02
0.00E +00
9.81E-03
2.03E-03
3.33e-04
0.00£ +00
2.60E-03
1.91E-03
1.52E-03
2.55E-04
3.89E-04
8.47E-04
1.23€-03
9.89E-04
0.00E+00
0.00E+00
0.00E+00
5.94E-02
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RISKS WITH PHASE |l DATA
NSB-NLON

SURFACE SOiL CTE DERMAL
FULL TIME EMPLOYEE

Previous Cancer Risks
Chemical of Concern Ingestion Dermal inhalation

Aroclors 1.72E-08
1,2,3,4,6,7,8-HPCDD

Cadmium
Totals: 0.00E+00 1.72€-08 0.00E+00
Previous Non-Cancer Risks
Ingestion Dermal Inhalation
Araclors 1.00€-02

1,2,3,4,6,7,8-HPCDD

Cadmium 3.66E-03

Totals: O0.00E+00 1.37E-02 0.00E+00

Total Risk

0.00€ + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E+ 00
0.00E + 00
0.00E + 00
0.00E + 00
1.72€-08
0.00E + 00
0.00E + 00
0.00E + 00
0.00€ + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+ 00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E+00
0.00E + 00
Total:  1.72E-08

Total Risk
(HY)

0.00E + 00
0.00E+00
0.00E+00
0.00E+00
0.00E+ 00
0.00E +00
0.00E+00
0.00E + 00
0.00E+00
1.00E-02
0.00E+00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
3.66£-03
0.00E + 00
0.00E+00
0.00E + 00
0.00E+00
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
Total: 1.37E-02

Previous
Conc {mg/kg)

4.1

Pravious
Conc {mg/kg)

1.5

4.1

New
Conc (mg/kg)

5.116

8.881

New
Conc (mg/kg)

6.116

8.881

Total:

Total:

Risk at
New Con

0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E +00
0.00E+ 00
0.00E + 00
0.00E + 00
0.00E + 00

5.87E-08
0.00E+00
0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
0.00E+00
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00

5.87E-08

Risk at
New Con

0.00E + 00
0.00E+00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00

3.41€-02
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00

7.93€-03
0.00E+00
0.00E + 00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E +00
0.00E +00
0.00E +00

4.20E-02
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RISKS WITH PHASE il DATA
NSB-NLON

ALL SOIL CTE INGESTION
ICONSTRUC'HON WORKER

Previous Cancer Risks Previous New Risk at

Chemical of Concern Ingestion Dermal Inhalation Total Risk Conc (mg/kg) Conc (mglkg) New Con
1,1,2,2-Tetrachisrosthane 2.48E-10 246510 0.23 0.133 1.43E-10
Vinyl Chloride 5.30€E-09 5.30E-09 0.52 0.067 6.87E-10
Benzo{a)anthracens §.49€-09 5.49E-09 1.4 4,207 1.65€-08
Benzo{ajpyrene 6.27€-08 6.27€-08 1.6 4.650 1.82E-07
Benzo(blfluoranthens 1.06€-08 1.06€-08 2.7 6.335 2.09E-08
Benzo(k)fluoranthene 1.67E-09 1.67E-09 4.256 4,199 1.65E-09
Dibenzo(a,h)anthracens 5.09€-09 6.09E-09 0.13 1.160 4.54E-08
indeno(1,2,3-cdpyrene 6.27€-09 6.27€-09 1.6 3.865 1.51E-08
2,3,3'.,4,5,6-Haxachlors- 1,1 -bipheny! 1.02E-08 1.02E-08 1.8 3.160 1.708-G8
Araclors (1254 + 1260) 1.02E-08 1.02€-08 1.9 4.509 2.42E-08
Dioxins (HPCDD + OCDD) 5.61E-09 5.61E-09 0.00067 0.00098 8.21£-09
Antimony 0.00E + 00 0.00E + 00 5.5 18.031 0.00E + 00
Arsenic 2.74E-08 2.74E-08 34 3.797 3.06E-08
Barium 0.00€ + 00 0.00E + 00 166.678 0.00€ + 00
Beryllium 1.52E-08 1.52E-08 0.66 2,208 5.09E-08
Cadmium 0.00E +00 0.00E + 00 2.7 7.730 0.00E +00
Chromium 0.00E+00 0.00E+00 30 54.378 0.00E + 00
Manganese 0.00E+00 0.00E + 00 284 293.225 0.00E + 00
Mercury 0.00E+00 0.00E + 00 . 0.792 0.00E + 00
Nickel 0.00E +00 0.00E + 00 80.030 0.00E + 00
Thaltium 0.00E + 00 0.00E + 00 0.36 0.372 0.00€ + 00
Vanadium 0.C0E+00 0.00E + 00 346 57.881 ©0.00E+00
Zinc 0.00E +00 0.00E +00 1260 2580.5 0.00E + 00
0.00E + 00 0.00E +00
0.00E+ 00 0.00E + 00
0.00E +00 0.00E + 00
0.00E + 00 0.00€ + 00
Totals: 1.66E-07 0.00E +00 0.00E+00 Total:  1.66E-07 Total: 4.14E-07

Previous Non-Cancer Risks Total Risk Pravious Naw Risk at

ingestion Dermal Inhalation {H) Conc {mg/kg) Conc {mglkg) New Con
1,1,2,2-Tewwachlorosthane 0.00E+00 G.O0E+TO 0.23 0.138 0.008 +00
Vinyl Chloride 0.00E + 00 0.00E + 00 0.52 0.067 0.00€ + 00
Benzo{a)anthracens 0.00E + 00 0.00E + 00 1.4 4.207 0.00E + 00
Benzo(alpyrens 0.00E +00 0.00E + 00 1.6 4.650 0.00E +00
Benzo(b)fiuoranthene 0.00E + 00 0.00E+00 2. 0.00£ + 00
Ber o e 0.00E + 00 0.00E+00 0.00£+00
Dibenzota,h)anthracene 0.00E+ 00 0.00E + 00 0.3 0.00E + 00
Indenio(1,2,3-cd)pyrene 0.00E +00 0.00E + 00 1.6 0.00E + 00
2,3,3.4,5,6-Hexaciioro- 1, i ‘-biphenyi 3.57E-02 3.57E-02 i 5.94E-02
Aroclors (1264 + 1260} 3.67&-02 3.676-02 1.9 8.47€-02
Dioxins {HPCDD + OCDD) 0.00E + 00 0.00E +00 0.00067 0.00E + 00
Antimony 5.17€-03 5.17E-03 5.5 1.69€-02
Arsenic 4.26€-03 4.26€-03 34 4.76E-03
7.43E.04 7.43E-04 138474 8.945-04
4.96E-05 4.96E-05 0.66 1.66E-04
Cadmium 2.03€-03 2.03E-03 2.7 6.81€-03
Chromium 2.25E-03 2.25E-03 30 4.08E-03
Manganess 4.44€-03 4.44€-03 284 4.58E-03
Mercury 5.39€-04 5.39€E-04 0.4296 9.93€-04
Nickel 9.34E-04 9.34E-04 49.717 1.50£-03
Thallium 1.69€-03 1.69€-03 0.36 0.372 1.74€-03
Vanadium 1.86£-03 1.86£-03 3.8 57.881 3.11802
Zine 1.58E-03 1.58£-08 1260 2580.5 3.24E-03
0.00E +00 0.00E + 00
0.00E + 00 0.00E + 00
0.00E + 00 0.00E + 00
Totals:  9.69E-02 0.00E+00 0.00E+00 Total:  9.69E-02 Total:  1,92€-01
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RISKS WITH PHASE Il DATA

NSB-NLON

ALL SOIL CTE INHALATION
CONSTRUCTION WORKER

Previous Cancer Risks
Chemical of Concern ingestion Dermal

1,1,2,2-Tetrachloroethane
Vinyt Chloride
Benzo(a)anthracene
Benzo{a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo{a,h}anthracene
Indeno(1,2,3-cd)pyrene
2,3,3'.4,5,6-Hexachloro-1, 1"-biphenyl
Aroclors (1254 + 1260)
Dioxins (HPCDD + OCDD)
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

Totals: 0.00E+00 0.00E +00

Inhalation

5.86E-12
1.96E-11

3.26E-11

6.45E-09
6.96E-10

2.14E-09
1.58E-07

1.67E-Q7

Previous Non-Cancer Risks

Ingestion Dermal

1,1,2,2-Tetrachloroethane
Vinyl Chioride
Benzo{a)anthracene
Benzo(a)pyrene
Benzo(blfluoranthene
Benzo(kifluoranthene
Dibenzo(a,h}anthracene
indeno{1,2,3-cd)pyrene
2,3,3'.4,5,6-Hexachloro-1,1'-biphenyl
Aroclors (1254 + 1260)
Dioxins (HPCDD + OCDD)
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

Totals: 0.00E+00 0.00E+00

Inhalation

8.51E-03

4.16E-04

4.32E-05

8.97E-03

Total:

Total:

Total Risk

5.86E-12

1.96E-11
0.00E +00
0.00E+ 00
0.00E +00

3.26E-11
0.00E +00
0.00E +00
0.00E + 00
0.00E +00
0.00E + 00
0.00E+00

6.45E-09
0.00E+00

6.96E-10

2.14E-09

1.58E-07
0.00E + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E+00
0.00E +00
0.00E+00
0.00E+ 00
0.00E +00

1.67€E-07

Total Risk
(HY}

0.00E+ 00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E +00
0.00E +00
0.00E +00
0.00E+00
0.00E +00
0.00E +00

8.51E-03
0.00E + 00

4.16E-04
0.00E+00
0.00E + 00

4,32E-05
0.00E +00
0.00E+00
0.00E +00
0.00E +00
0.00E + 00
0.00E +00
0.00E +00

8.97E-03

Previous
Conc (mg/kg)

0.23
0.52
1.4
1.6
2.7
4.256
0.13
1.6

1.9
0.00067
5.5
3.4

0.66
2.7
30
284

0.36
34.6
1260

Previous
Conc {mg/kg)

0.23
0.52
1.4
1.6
2.7

0.13

1.6

1.9
0.00067
5.5

34
138.474
0.66
2.7

30

284
0.4296

0.36
34.6
1260

New
Conc {mg/kg}

0.138
0.067
4.207
4.650
5.335
4.199
1.160
3.865
3.160
4.509
0.00098
18.031
3.797
166.678
2.208
7.730
54,378
293.225
0.792
80.030
0.372
57.881
2580.5

New
Conc {mg/kg)

0.139

0.067 .

4.207
4.650
5.335
4.199
1.160
3.865
3.160
4.509
0.00098
18.031
3.797
166.678
2.208
7.730
64.378
293.225
0.792
80.030
0.372
§7.881
2580.5

Total:

Total:

Risk at
New Con

3.54€-12

2.54€-12
0.00E +00
0.00E + 00
0.00E +00

3.226-11
0.00E +00
0.00E +00
0.00E+00
0.00E +00
0.00E + 00
0.00E +00

7.20€-09
0.00E +00

2.33E-09

6.13E-09

2.86E-07
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E+00
0.00E +00
0.00E +00
0.00E+00
0.00E +00
0.00E +00

3.02E-07

Risk at
New Con

0.00E +00
0.00E +00
0.00E+00
0.00E + 00
0.00E +00
0.00E +00
0.00E + 00
0.00E +00
0.00E+00
0.00E+00
0.00E+00
0.00E + 00
0.00E+00

1.02€-02
0.00E+00

1.19€-03
0.00E+00
0.00E + 00

7.96E-05
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E+ 00
0.00E+00
0.00E+00

1.15€-02

hsKs3.xLS



RISKS WiTH PHASE Il DATA
NSB-NLON

SURFACE SOIL CTE INGESTION
OLDER CHILD TRESPASSER

Chemical of Concern

1,1,2,2-Tetrachloroethane
Vinyl Chloride
Benzo(alanthracens
Benzo{alpyrane
Benzo(b)fluoranthene
Benzo{k)fluoranthene
Dibenzola,h)anthracene
Dibenzofuran
Indano{1,2,3-cdipyrene
Aroclors
1,2,3,4,6,7,8-HPCDD
Antimony

Arsanic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nicke!

Thallium

Vanadium

Zinc

1,1,2,2-Tetrachiorosthana
Vinyt Chioride
Benzo{alanthracens
Benzo(alpyrene
Benzo(b)fluoranthene
Benzo{kifiuoranthene
Dibenzola,hjanthracene
Dibenzofuran
indeno(1,2,3-cd)pyrene
Aroclors
1,2,3,4,6,7,8-HPCDD
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

Totals:

Totals:

Previous Cancer Risks
Ingestion Dermal inhalation

8.29E-09
5.44E-08
7.00£-09

5.18E-09
5.32E-09

1.49E-08

9.31E-09

1.04E-07 0.00E+00 0.00F +00

Previous Non-Cancer Risks
ingestion Dermal Inhalation

6.21E-03

1.59E-03
7.73E-04

1.01E-05
6.79E-04 -
4.70E-04
8.98E-04
3.21E-04

6.21E-04

1.16€-02 0.00E+00 0.00E+00

Total:

Total:

Total Risk

0.00E+00
0.00E +00

8.29E-09

5.44E-08

7.00E-09
0.00E +00
0.00€ +00
0.00E +00

5.18E-09

5.32E-09
0.00E +00
0.00E +00

1.48E-08
0.00E +00

9.31E-09
0.00E +00
0.00E+ 00
0.00E+00
0.00E +00
0.00E +00
0.00E +00
0.00E + 00
0.00E +00
0.00E+00
0.00E +00
0.00E + 00
0.00E +00

1.04E-07

Total Risk
(HI)

0.00E+00
0.00E+00
0.00E+00
0.00E +00
0.00E +00
0.00E +00
0.00E+00
0.00E +00
0.00E+00
6.21E-03
0.00E +00
1.69E-03
7.73E-04
0.00E +00
1.01E-05
6.79E-04
4.70E-04
8.98E-04
0.00E +00
0.00E + 00
3.21E-04
0.00E + 00
6.21€-04
0.00E + 00
0.00E +00
0.00E +00
1.16E-02

Previous
Conc (mg/kg}

3.2
21
2.7

1.7
2.8

0.61
28.4

260
0.31

2250

Previous
Conc {mg/kg}

3.2
2.1
2.7

7.7
2.8

0.61
4.1
28.4
260
0.31

2250

New Risk at

Conc {mg/kg) New Con
0.00€ + 00
0.00E + 00
4,209 1.09E-08
4.651 1.20E-07
4.385 1.14E-08
4.867 1.26£-09
0.00E+00
0.00E + 00
3.600 9.32E-08
5.116 1.81E-08
0.00E + 00
26.689 0.00€ + 00
4.141 2.20£-08
169.005 0.00E+ 00
1.261 1.92E-08
8.881 0.00E + 00
65.049 0.00E+00
247.757 0.00E+00
0.521 0.00E +00
63.005 0.00E + 00
0.461 0.00E +00
58,820 0.00E + 00
2022.4 0.00E +00
0.00E +00
0.00E + 00
0.00E +00
0.00E +00
Total:  2.13E-07

New Risk at

Conc {mg/kg) New Con
0.00E + 00
0.00E + 00
4,209 0.00E +00
4.651 0.00E +00
4.385 0.00E+00
4.867 0.00E+00
0.00E+00
0.00E+00
3.600 0.00E + 00
5.116 2.12E-02
0.00E + 00
26.689 5.51E-03
4.141 1.14€-03
158.005 1.88E-04
1.261 2.09€-05
8.881 1.47€-03
65.049 1.08£-03
247.757 8.56E-04
0.521 1.44E-04
53.005 2.20€-04
0.461 4.78€-04
58.820 6.96E-04
2022.4 5.58E-04
0.00E + 00
0.00E+00
0.00E+00

Total:  3.35E-02

PH2RSKS3.XLS



RISKS WITH PHASE Il DATA
NSB-NLON

SURFACE SOIL CTE DERMAL
OLDER CHILD TRESPASSER

Chemical of Concern

Aroclors
1,2,3,4,6,7,8-HPCDD

Cadmium
Totals:
Aroclors
1,2,3,4,6,7,8-HPCDD
Cadmium
Totals:

Previous Cancer Risks
ingestion Dermal Inhalation

4.03E-09

0.00E+00 4.03E-09 0.00E+00

Previous Non-Cancer Risks
ingestion Dermal Inhalation

4.70E-03

1.71E-03

0.00E+00 6.41E-03 0.00E+00

Total:

Total:

Total Risk

0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00

4.03E-09
0.00E + 00
0.00E + 00
0.00E+ 00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.0CE + Q0
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+00

4.03€-09

Totad Risk
(H)

0.00E + Q0
0.00E + 00
0.00E+00
0.00E+0Q0
0.00E + 00
0.00E +00
0.00E+ 00
0.00E + 00
0.00€ +00

4,70E-03
0.00E+00
0.00E + 00
0.C0E + 00
0.00E + 00
0.00E +00

1.71E-03
0.00E+00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E+00
0.00E +00

6.41E-03

Previous
Conc (mg/kg}

1.5

4.1

Previous
Conc {mg/kg)

4.1

New
Conc (mglkg)

5.116

8.881

New
Conc (mglkg}

5.116

8.881

Total:

Total:

Risk at
New Con

0.00E + 00
0.00E+00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00€ + 00
0.00E + 00

1.37€-08
0.00E+00
0.00E + 00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+ 00
0.00E+ 00
0.00E+00
0.00E + 00
0.00E +00
0.00E+00
0.00E+00
0.00E+00
0.00E + 00
0.00E+00
0.00E+00

1.37€-08

Risk at
New Con

0.00E+00
0.00E + 00
0.00E+ 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00€ + 00
0.00E + 00

1.60E-02
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00

3.70E-03
0.00E + 00
0.00E + 00
0.00E+00
0.00E+ 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E+00
0.00E + 00

1.97€-02
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RISKS WITH PHASE i DATA
NSB-NLON

ALL SO CTE INGESTION

FUTURE RESIDENT {ADULT/CHD)

Chemical of Concern

1.1,2,2-Tetrachlorosethans
Vinyl Chloride
Benzo{a)anthracene
Benzolalpyrene
Benzo{b)fluoranthene
Benzo(k}fluoranthene
Dibenzota,h)anthracens
Indeno(1,2,3-cd)pyrens
2,3,3',4,5,6-Hexachloro-1, 1'-bipheny|
Aroclors (1254 + 1260)
Dioxins {(HPCDD + OCDD)
Antimony

Arsenic

Barium

Berylium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

1,1,2,2-Tetrachloroethane
Vinyl Chiloride
Benzo(a)anthracene
Benzo{alpyrena
Benzo(b)fluoranthens
Benzo(k)fluoranthens
Dibenzot{a,h)anthracene
Indeno(1,2,3-cd)pyrene
2,3,3',4,5,6-Hexachloro-1,1'-biphenyl
Aroclors (1254 + 1260)
Dioxins (HPCDD + OCDD)
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

Totals:

Totals:

Previous Cancer Risks

ingestion Dermal Inhalation Tatal Risk
2.48E-09 2.48E-09
5.32E-08 5.32E-08
5.50E-08 5.50€-08
6.29E-07 6.29E-07
1.06E-07 1.06E-07
1.67€-08 1.67€-08
5.11£-08 5.11E-08
6.29€-08 6.29E-08
1.02E-07 1.02E-07
1.02E-07 1.02&-07
5.62E-08 5.62E-08
0.00E + 00 0.00E+00
2.74E-07 2.74€-07
0.00E + 00 0.00E + 00
1.53¢-07 1.53E-07
0.00E +00 0.00E +00
0.00E + 00 0.00E + 00
0.00E + 00 0.00E+ 00
0.00E + 00 0.00E +00
0.00€ + 00 0.00E + 00
0.00E +00 0.00E+00
0.00E + 00 0.00€ +00
0.00E+ 00 0.00E+0C
0.00E+00
0.00E +00
0.00E + 00
0.00E+00
1.66€-06 0.00E+00 0.00E +00 Total: 1.66E-06

Previous Non-Cancer Risks Total Risk

Ingestion Dermal Inhalation {HI)

0.00E +00 0.00E + 00
0.00E+00 0.00€ + 00
0.00E + 00 0.00E+ 00
0.00E+00 0.00E + 00
0.00E + 00 0.00E+00
0.00E + 00 0.00E + 00
0.00E+00 0.00E + 00
0.00E+00 0.00E+00
3.98€-02 3.98E-02
3.98E-02 3.98E-02
0.00E +00 0.00E + 00
5.76E-03 $.76E-03
4.74E-03 4.74E-03
8.28E-04 8.28£-04
5.53E-05 6.63E-05
2.26€-03 2.26€-03
2.51E-03 2.61E-03
4.96E-03 4.96E-03
6.00E-04 6.00E-04
1.04E-03 1.04€-03
1.88E-03 1.88£-03
2,07E-03 2.07€-03
1.76€E-03 1.76€-03
0.00E + 00
0.00E+ 00
0.00E + 00

1.08E-01 0.00E+00 0.00E+00 Total:  1.08E-01

Pravious
Conc (mglkg)

0.23
0.52
1.4
1.6
2.7
4.256
0.13
1.6
1.9
1.9
0.00067
5.5
3.4

0.66
2.7
30
284

0.36
346
1260

Previous
Conc {mg/kg}

0.23
0.52
1.4
1.6
2.7

0.13

1.6

1.9

1.9
0.00067
5.5

3.4
138.474
0.66

2.7

30

284
0.43
49.717
0.36
34.6
1260

New Risk at

Conc (mgrkg) New Con
0.139 1,.50E-09
0.067 6.90€-09
4.207 1.65E-07
4.650 1.83E-06
6.335 2.08€-07
4.199 1.65E-08
1.160 4.56€-07
3.865 1.52E-07
3.160 1.70E-07
4.509 2.42E-07
0.00098 8.22E-08
18.031 0.00E +00
3.797 3.06£-07
166.678 0.00E +00
2.208 5.128-07
7.730 0.00E +00
54.378 0.00€ +00
293.225 0.00€ + 00
0.792 ©.00E +00
80.030 0.00E + 00
0.372 0.00E + 00
57.881 0.00E + 00
2580.6 0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
Total: 4.15E-06

New Risk at

Conc (mg/kg} New Con
0.139 0.00E +00
0.067 0.00E +00
4.207 0.00E+ 00
4.650 0.00E +00
5.335 0.00E + 00
4.199 0.00E + 00
1.160 0.00E + 00
3.865 0.00E + 00
3.160 6.62E-02
4.509 . 9,45€-02
0.00098 0.00E +00
18,031 1.89E-02
3.797 5.29€-03
166.678 9.97E-04
2.208 1.85€-04
7.730 6.47€-03
54.378 4.55E-03
293.225 5.12E-03
0.792 1.10E-03
80.030 1.67E-03
0.372 1.94£-03
57.881 3.46E-03
2580.5 3.60E-03
0.00E+00
0.00€ + 00
0.00E+00

Total:  2.14E-01
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RISKS WITH PHASE il DATA
NSB-NLON

ALL SOIL CTE DERMAL
FUTURE RESIDENT (ADULT/CHD)

Chemical of Concern

2,3,3’,4,5,6-Hexachloro-1,1*-biphenyl
Aroclors {1254 + 1260)
Dioxins (HPCDD + OCDD)

Cadmium

2,3,3',4,5,6-Hexachloro-1, 1’-bipheny!
Aroclors (1254 + 1260)
Dioxins (HPCOD + OCDD)

Cadmium

Previous Cancer Risks
ingestion Dermal Inhalation

4.41E-08
4.41E-08
1.35E-08

0.00E + 00

Totals: O.00E+00 1.02€-07 0.00€ +00 Totai:

Previous Non-Cancer Risks
ngestion Dermal inhalation

1.72E-02
1.72E-02
0.00E+00

3.25E-03

Yotals: 0.00E+00 3.77E-02 0.00E+00 Total:

Total Risk

0.00E + 00
0.00E+00
0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00

4.41E-08

4.41E-08

1.35E-08
0.00E+00
0.00E + 00
0.00E+00
0.00E+00
0.00€E +00
0.00E + 00
0.00£+00
0.00E+00
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00
0.00€+00
0.00E + 00
0.00E+00

1.026-07

Total Risk
(Hl}

0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E + 00
0.00E+ 00

1.72€-02

1.72€-02
0.00E +00
0.00E + 00
0.00E+00
0.00E +00
0.00E+00

3.25£-03
0.00E+00
0.00E + 00
0.00E+00
0.00E +00
0.00E+00
0.00E + 00
0.00% + 00
0.00E+00
0.00E +00
0.00E+00

3.77e-02

Previous
Conc {my/kg)

1.9
1.9
0.00067

2.7

Previous
Conc {mg/kg}

1.9
1.9
0.00067

2.7

New
Conc (mg/kg)

3.160
4.509
0.00098

7.730

New
Conc (mglkg)

3.160
4.509
0.00098

7.730

Total:

Total:

Risk at
New Con

0.00E + 00
0.00E + 00
0.00€+ 00
0.Q0E+00
0.00E + 00
0.00E + 00
0.00E+ 00
0.00E +00

7.33t-08

1.05€-07

1.97E-08
0.00E + 00
0.00E+00
0.00E+ 00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00

1.98€-07

Risk at
New Con

0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E + 00
0.00E+00
0.00E+00

2.86E-02

4.08€-02
0.00E +00
0.00E+ 00
0.00E +00
0.00E + 00
0.0Q0E + 00

9.30E-03
0.00E +00
0.00E+00
0.00E+00
0.00E + 00
0.00€ + 00
0.00E +00
0.00E + 00
0.00E+00
0.00E + 00
0.00E + 00

7.87€-02
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RISKS WITH PHASE il DATA

NSB8-NLON

ALL SOIL CTE INHALATION
FUTURE RESIDENT {ADULT/CHD)

Previous Cancer Risks
Chemical of Concern Ingestion Dermal

1.1.2,2-Tetrachlorosthane
Vinyl Chiaride
Benzo(a)anthracene
Benzolalpyrene
Benzo(b}luoranthene
Benzo(kHiuoranthene
Dibenzola,hlanthracene
indeno(1,2,3-cdlpyrene
2,3,3',4,5,6-Hexachloro-1, 1"-biphenyt
Aroclors (1254 + 1260)
Dioxins (HPCDD + OCOD}
Antimony

Arsenic

Barium

Beryhium

Cadmium

Chromium

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

inhatation

1.98E-11
6.61E-11

6.50E-10

2.18E-08

2.35£-09
7.21E-09
5.34E-07

QQ

Totals: 0.00E+00 0.00E+00 5.66E-07

Pravious Non-Cancer Risks

ingestion Dermal

1.,1,2,2-Tetrachlorosthane
Vinyl Chloride
Banzo{a)anthracene
Benzo(alpyrene
Benzo{bMiuoranthene
Benzo(k)fluoranthene
Dibenzo(a, h)anthracene
Indeno(1,2,3-cd}pyrene
2,3,3',4,5,6-Hexachlare-1,1"-biphenyl
Aroclors (1254 + 1260)
Dioxins (HPCDD + OCDD)
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Manganese

Mercury

Nicke!

Thallium

Vanadium

Zine

Totals: 0.00E+00 0.00E+00

Inhalation

1.60€-02

1.56E-04

8.10E-05

1.62E-02

Totad:

Totak:

Total Risk

1.98E-11

6.61E-11
0.00E+00
0.00E+00
0.00E+00

5.50E-10
0.00E + 00
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00

2.18E-08
0.00E + 00

2.35E-09

7.21E-09

5.34E-07
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00

5.66E-07

Total Risk
(Hi}

0.00E + 00
0.00E+ 00
0.00E + 00
0.00E+00
0.00E +00
0.00€ + 00
0.00E + 00
0.00E +00
Q.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00

1.60E-02
0.00E + 00

1.56E-04
0.00E + 00
0.00E + 00

8.10E-05
0.00€ + 00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00

1.62E-02

Previous
Conc {mglkg)

0.23
0.52
1.4
1.8
fa7
4.256
0.13
16

1.9
0.00067
5.5
3.4

0.66
2.7
30
284

0.36
34.6
1260

Pravious
Conc (mg/kg)

0.23
0.52
1.4
1.6
2.7

0.13
1.6

1.9
0.00067
55

3.4
138.474
0.66

2.7

30

284
0.4296

0.36
34.6
1260

New
Conc (mglkg)

0.139
0.067
4.207
4.650
5.335
4.198
1.160
3.865
3.160
4.509
0.00098
18.031
3.797
166.678
2.208
7.730
54.378
293.225
0.792
80.030
0.372
57.881
2580.5

New
Conc {mg/kg)

0.139
0.067
4.207
4.650
5.335
4.199
1.160
3.865
3.160
4.509
0.00098
18.031
3.797
166.678
2.208
71.730
54,378
293.225
0.792
80.030
0.372
67.881
2580.5

Total:

Total:

Risk at
New Con

1.20€-11

B8.57E-12
0.00E+00
0.00€ + 00
0.00E + 00

5.43E-10
0.00E+ 00
0.00E + 00
0.00E+00
0.00E +00
0.00£ +00
0.00E+00

2.43E-08
0.00E + 00

7.86E-09

2.06E-08

9.68E-07
0.00E +00
0.00E + 00
0.00E +00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E +00

1.02€-06

Risk at
New Con

0.00E + 00
0.00E +00
0.00E+00
0.00E+00
0.00E + 00
0.00E +00
0.00E + 00
0.00E+ 00
0.00E+00
0.00E +00
0.00E +00
0.00E+00
0.00E+00

1.93E-02
0.00E+00

4.47E-04
0.00E+ 00
0.00E+00

1.49E-04
0.00E +00
0.00E + 00
0.00€E + 00
0.00E + 00
©.00E+00
0.00€ + 00
0.00E + 00

1.99E-02

PH2RSKS3.XLS



RISKS WITH PHASE il DATA
NSEB-NLON

ALL SOIL CTE DERMAL
CONSTRUCTION WORKER

Previous Cancer Risks

Chemical of Concemn Ingestion Dermal Inhalation
2,3,3',4,5,6-Hexachloro-1,1"-biphenyt 1.94E-09
Aroclors {1254 + 1260} 1.94€-09
Dioxins (HPCDD + OCDD) 5.92E-10
Cadmium
0.00E + 00

Totals: O.00E+00 4.47E-09 0.00E+00

Previous Non-Cancer Risks
Ingestion Dermal Inhalation

2,3,3',4,5,6-Hexachloro-1,1°-biphenyl 6.78E-03
Aroclors (1254 + 1260) 6.78E-03
Dioxins (HPCDD + OCDD} 0.00E +00
Cadmium 1.28£-03

Totals: 0.00E+00 1.48E-02 0.00E +00

Total:

Total:

Tota Risk

0.00E + 00
0.00E +00
0.00E +00
0.00E +00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00

1.94E-09

1.94£-09

6.92E-10
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E + 00
0.00E +00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E+00
0.00E +00

4.47E-09

Total Risk
(H)

0.00€ +00
0.00E +00
0.00E+00
0.00E+00
0.00E + 00
0.00E +00
0.00E 400
0.00E+00

6.78E-03

6.78E-03
0.00E +00
0.00E +00
0.00E +00
0.00E +00
0.00E +00

1.28€-03
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00E +00
0.00E+00
0.00E + 00
0.00E + 00
0.00E+00
0.00E +00

1.48E-02

Previous
Conc {mg/kg)

1.9
1.9
0.00067

27

Previous
Conc (mg/kg)

1.9
1.9
0.00067

2.7

New
Conc (mg/kg}

3.160
4.509
0.00098

7.730

New
Conc {mg/kg)

3.160
4.509
0.00098

7.730

Totak:

Total:

Risk at
New Con

0.00E +00
0.00E +00
0.00E + 00
0.00E +00
0.00E +00
0.00E +00
0.00E + 00
0.00E+00

3.23€-09

4.60E-09

8.66E-10
0.00E +00
0.00E+00
0.00E+00
0.00E +00
0.00E + 00
0.00E+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00
0.00E +00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E +00

8.70E-09

Risk at
Naw Con

0.00E +00
0.00E+00
0.00E +00
0.00E + 00
0.00E + 00
0.00E+00
0.00E+00
0.00E+00

1.13€-02

1.61€-02
0.00E + 00
0.00E +00
0.00E +00
0.00E +00
0.00E + 00

3.66€-03
0.00E +00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E + 00
0.00E+00
0.00E +00
0.00E +00
0.00€ + 00
0.00E +00

3.10€-02
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PHASE |f PREL. REM. GOALS*

NSB NLON SITE 6 (DRMO)

RECEPTOR: FULL-TIME EMPL.

MEDIUM: SURF. SOIL {RME)

: Route -Specific Cancer Risks Exposure Prefiminary Remediation Goals (mg/kg)

Chemical of Concern Ingestion Dermal Inhalation Total Risk Conc (mg/kg) 1.00E-07 1.00E-06 5.00E-07
0.00E +00 0.000 0.00 0.00
0.00E + 00 0.000 0.00 0.00
0.00E +00 0.000 0.00 0.00
0.00E + 00 0.000 0.00 0.00
0.00E + 00 0.000 0.00 0.00
0.00E +00 0.000 0.00 0.00

Totais

Total 0.00E+00

Route -Specific Hazard Index Exposure Preliminary Remediation Goals (mg/kg)
ingestion Dermat Inhatation Total Hi Conc (mglkg) 0.1 0.2 1
Aroclors {1254 + 1260) 1.19E+00 2.70E+00 3.89E+00 40.4 1.04 2.08 10.39
Antimony 1.97E-01 1.97E-01 134 68.02 136.04 680.20
Cadmium 2.678-02  2.04£-01 2.31E-01 22.8 9.9 19.77 98.83
Chromium 1.42E-01 1.42E-01 1210 852.1 1704.23  8521.13
0.00E+00 0.00 0.00 0.00
0.00E+00 0.00 0.00 0.00
0.00E +00 0.00 0.00 0.00

Totals 1.56E+00 2.90E+00 0.00E+00 Total 4.46E+00

*For ICR>E-04 and HI> 1.0 (major contributors to risk and recommended PRGs in bold print).
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PHASE Il PREL. REM. GOALS*
NSB NLON SITE 6 (DRMO)
RECEPTOR: - CONST. WORKER
MEDIUM: ALL SOIL  (RME)
Route -Specific Cancer Risks
Chemical of Concern Ingestion Dermal Inhalation
Totals 0.00E+00 0.00E+00 0.00E+00
Route -Specific Hazard Index
Ingestion Dermal Inhalation
Hexachlorobiphenyl 3.567E-01 1.69E-01
Aroclors (1254 + 1260) 1.48E+00  7.03E-01
Antimony 3.98E-01
Cadmium 6.68E-02 8.99E-02 2.91E-03
Chromium

*For ICR>E-04 and HI> 1.0 {major contributors to risk and recommended PRGs in bold print).

Totals 2.29E+00 9.62E-01 2.91E-03

Total Risk

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E + 00
0.00E+00
0.00E+00
0.00E+00
0.00E + 00
0.00E+00
Total 0.00E +00

Total HI

5.26E-01
2.18E+00
3.98E-01
1.50E-01

0.00E + 00
0.00E+00
0.00E +00
0.00E+00

Total 3.26E+00

Exposure

Conc (mg/kg)

Exposure

Conc (mg/kg)

3.16
13.124
70.7
12.6
59

1.00E-07

Preliminary Remediation Goals {(mg/kg)

0.1

0.60
0.60
17.76
8.4
0.0
0.00
0.00
0.00

1.00E-06

0.00
0.00
0.00
0.00
0.00
0.00

0.00000
0.00
0.00

0.00

0.2

1.20
1.20
35.53
16.84
0.00
0.00
0.00
0.00

Preliminary Remediation Goals (mg/kg)

5.00E-07

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1

6.01
6.01
177.64
84.22
0.00
0.00
0.00
0.00

F
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PHASE 1l PREL. REM. GOALS*
SITE 6 (DRMO)

NSB NLON
RECEPTOR:
MEDIUM:

SURF. SOIL (RME)

Chemical of Concern

Aroclors (1254 + 1260)
Antimony
Cadmium
Chromium

Route -Specific Cancer Risks
Ingestion Dermal {nhalation

Totals 0.00E+00 0.00E+00 0.00E+00

Route -Specific Hazard Index
Ingestion Dermal Inhalation

1.65£+00 2.92E+00
2.56E-01

3.49€-02  2.20€-0t
1.85E-01

Totals 2.03E+00 3.14E+00 0.00E+00

Total Risk

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
Total 0.00E +00

Total HI

4.47E+00
2.56E-01
2.55E-01
1.85E-01
0.00E+00
0.00E+00

0.00E +00

Total 5.17E+00

*For ICR>E-04 and HI> 1.0 {major contributors to risk and recommended PRGs in bold print}.A16

Exposure
Conc (mg/kg}

Exposure
Conc (mg/kg)

40.4

134
228
1210

Preliminary Remediation Goals {mg/kg)

1.00€E-07

0.00
0.00
0.00
0.00
0.00
0.000

1.00E-06

0.00
0.00
0.00
0.00
0.00
0.00

§.00€-07

0.00
0.00
0.00
0.00
0.00
0.00

Preliminary Remediation Goals {mg/kg)

0.1

0.90
52.34
8.9
654.1
0.00
0.00
0.00

0.2

1.81
104.69
17.89
1308.11
0.00
0.00
0.00

1

9.04
623.44
89.45
6540.54
0.00
0.00
0.00

PH2PRGS6.XLS



PHASE 1l PREL. REM. GOALS*
NSR NLON SITE 6 (DR

All son

MO)

Vit

CHILD/ADULT RESID.

(RME

fal
Benzo{alpyrene

Ranealhlfliuaranthana
LENZCC/ UGIaiuiene

Dibenzo(a,hlanthracene
Indano(1,2,3-cd)pyrene
Hexachlorobiphenyl

Aonnloes [1DEA 1 1980
FATULGIUED \TLJY T 1£0V)

Dioxins (HPCDD + OCDD)
Arsenic

Beryllium

Cadmium

Chromium

Hexachiorobiphenyi
Aroclors {1254 + 1260)
Antimony

Cadmium

*For ICR>E-04 and HI> 1.0 {major contributors to risk and recommended PRGs in bold print).

n:\data\bbrt693\nsbgrotn\ph2prgs6.xis

Totals

Route -Specific Cancer Risks

Darmal Inhalation
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5.14E-05

6.12E-06

5.68E-06

4.54E-06

4.23E-06 4.77E-06

1.766-05 1.88E-06

1.02E-06 6.41E-07

4.93E-06 1.56E-07

7.77€-06 4,79E-08
1.68E-07
5.23E-06

1.08E-04 2.52E-06 5.60E-06

Route -Specific Hazard Index

ingestion Dermai inhaiation
2.478-01  2.78E-01
1.03E+00 1.156E+00
2.77E-01
3.95E-02 1.48E-01 1.09E-03
1.69E+00 1.58E+00 1.09E-03
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Totai

Totai Hi
5.25E-01
2.18E+00
2.77€-01
1.89E-01
0.00E + 00
0.00E + 00
0.00E+00
Total 3.17E+00
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Exposure

Conc (mgikg)

3.16
13.124
70.7
12.6
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APPENDIX B

ESTIMATION OF CONTAMINATED
MEDIA VOLUME



peb_in.xis
7091_257

Industrial Land Use Scenario
PCBs in Excess Soil PRG

T

p p para PRG result units | validated
100490-6T82(0-2){6TB2(0-2) ARQCLOR-1260 6000[11000 J UG/KG |Y
100490-6TB2(2-4)|6TB2(2-4) AROCLOR-1260 6000}12000 J UG/KG |Y
16144-35 16144-35 AROCLOR-1254 600018100 UG/KG [N
16144-35 16144-35 AROCLOR-1260 6000/29100 UG/KG [N
16144-51 16144-51 AROCLOR-1254 6000]6130 UG/KG IN
16144-51 16144-51 AROCLOR-1260 6000}13800 UG/KG [N
16144-62 16144-62 AROCLOR-1260 6000} 13900 UG/KG |N
16144-63-MAX 16144-63IMAX JAROCLOR-1254 6000 11200]UG/KG |N
16144-63-MAX 16144-63MAX JAROCLOR-1260 6000 18000]UG/KG |N
16144-66 16144-66 AROCLOR-1260 6000|6560 UG/KG [N
16144-67 16144-67 AROCLOR-1254 6000|8860 UG/KG IN
16144-67 16144-67 AROCLOR-1260 6000{8790 UG/KG IN
16144-70 16144-70 AROCLOR-1254 60009250 UG/KG [N
16144-71 16144-71 AROCLOR-1254 6000{10800 UG/KG [N
16144-72 16144-72 AROCLOR-1254 6000122400 UG/KG [N

10f1




cad_inxis
7091,_257

Industrial Land Use Scenario
Cadmium in Excess Soit PRG

nsample

sample

para

PRG

result

units | method

validated

16144-40-MAX

16144-40MAX

CADMIUM

84

126.000

MGIKG [ME20

N

PR



final.xls
7091_257

)

Residential Land Use Scenario

Exceedances of PRGs

nsample sample para PRG | resuit | units validated
6TB20 (4-6) 6TB20 (4-6) 1,2,3,4,6,7,8-HPCDD 0.598]0.67 UG/KG IN
16144-74-MAX 16144-74MAX  [4,4-DDD 801227 UG/KG [N
092790-6MW4(0-2) 6MW4(0-2) ALUMINUM 50]7030 MG/KG Y
092790-6MW4(2-4) 6MW4(2-4) ALUMINUM 50{8400 MG/KG |Y
100490-6TB2(0-2) 6TB2(0-2) ALUMINUM 5017050 MG/KG Y
100480-6TB2(2-4) 6TB2(2-4) ALUMINUM 5015840 MGI/KG |Y
100490-6T83(0-2) 6TB3(0-2) ALUMINUM 5016430 MG/KG Y
100490-67B3(6-8) 6TB3(6-8) ALUMINUM 505470 MG/KG {Y
100490-6TB4(6-8) 6TB4(6-8) ALUMINUM 50]11700 MG/KG |Y
100990-6MW2(0-2)-MAX | 6MW2(0-2)MAX |ALUMINUM 508030 MG/KG |Y
100990-6MW2(2-4) 6MW2(24) ALUMINUM 50]10700 MG/KG |Y
101180-6MW1(0-2) 6MW1(0-2) ALUMINUM 50[9740 MG/KG |Y
101190-6MW1(4-6)-MAX|6MW1{4-6)MAX |ALUMINUM 50{9630 MG/KG |Y
101190-6TB1(0-2) 6T81(0-2) ALUMINUM 50]14500 MG/KG |Y
101190-6TB1(2-4) 6TB1(2-4) ALUMINUM 50110800 MG/KG |Y
101590-6MW55(0-2) BMWS5S(0-2)  |ALUMINUM 50{12800 MG/KG |Y
101590-6MW5S(8-10)  |6MWSS(8-10) |ALUMINUM 50/4880 MG/KG |Y
112790-68S3-MAX 6SS3MAX ALUMINUM 50/14600 MG/KG |Y
112790-65S4 6554 ALUMINUM 5015610 MG/KG |Y
16144-35 16144-35 ALUMINUM 50[5790 MG/KG [N
16144-36 16144-36 ALUMINUM 5017020 MG/KG {N
16144-37 16144-37 ALUMINUM 506420 MG/KG |N
16144-38 16144-38 ALUMINUM 5044730 MG/KG [N
16144-39 16144-39 ALUMINUM 5017390 MG/KG [N
16144-40-MAX 16144-40MAX_ JALUMINUM 50115400 MG/KG |N
16144-42 16144-42 ALUMINUM 50111100 MG/KG [N
16144-43 16144-43 ALUMINUM 50]7720 MG/KG [N
16144-44 16144-44 ALUMINUM 5017150 MG/KG |N
1614445 16144-45 ALUMINUM 50/8380 MG/KG |N
16144-46 16144-46 ALUMINUM 50118900 MG/KG |N
16144-47 16144-47 ALUMINUM 50}7650 MG/KG [N
16144-48 16144-48 ALUMINUM 50{12100 MGI/KG |N
1614449 16144-49 ALUMINUM 5016700 MG/KG [N
16144-50 16144-50 ALUMINUM 50]5850 MG/KG |N
16144-51 16144-51 ALUMINUM 50]4680 MG/KG |N
16144-52 16144-52 ALUMINUM 50(8380 MG/KG |N
16144-53 16144-53 ALUMINUM 504500 MG/KG [N
16144-54 16144-54 ALUMINUM 5019140 MG/KG |N
16144-55 16144-55 ALUMINUM 5017060 MG/KG iN
16144-56-MAX 16144-66MAX  |ALUMINUM 50]6820 MGI/KG [N
16144-60 16144-60 ALUMINUM 50]4430 MG/KG [N
16144-61 16144-61 ALUMINUM 504770 MG/KG |N
16144-62 16144-62 ALUMINUM 5016570 MG/KG iN
16144-63-MAX 16144-63MAX_ JALUMINUM 5016460 MG/KG [N
16144-65 1614465 ALUMINUM 50|8330 MG/KG (N
16144-66 16144-66 ALUMINUM 50/6560 MG/KG [N
10f18




final.xls
7091_257

Residential Land Use Scenario

Exceedances of PRGs

nsample sample para PRG | result units validated
16144-67 16144-67 ALUMINUM 50{13600 MG/KG N
16144-68 16144-68 ALUMINUM 50{3670 MG/KG [N
16144-69 16144-69 ALUMINUM 5013450 MG/KG [N
16144-70 16144-70 ALUMINUM 50/4920 MG/KG [N
16144-71 16144-71 ALUMINUM 5018560 MG/KG {N
16144-72 16144-72 ALUMINUM 50|5070 MG/KG {N
16144-73 16144-73 ALUMINUM 5015260 MG/KG [N
16144-74-MAX 16144-74MAX  |ALUMINUM 5016460 MG/KG [N
16144-75 16144-75 ALUMINUM 50{8480 MG/KG N
16144-76 16144-76 ALUMINUM 50{4470 MG/KG [N
16144-77 16144-77 ALUMINUM 50{3860 MG/KG [N
16144-78 16144-78 ALUMINUM 50{9320 MG/KG [N
16144-79 16144-79 ALUMINUM 50}2430 MG/KG [N
16144-80 16144-80 ALUMINUM 50|3510 MG/KG [N
16144-81 16144-81 ALUMINUM 50{3570 MG/KG {N
6MW2D0406 6MW2D0406 |JALUMINUM 50(8060 MG/KG [N
6MW3D-0406 6MW3D-0406 |ALUMINUM 50/9800 MG/KG [N
6MW7S-0709 6MW7S-0709 |ALUMINUM 50{10100 MG/KG [N
67810 (4-6) 6TB10 (4-6) ALUMINUM 5016080 MG/KG N
67811 (0-2) 67811 (0-2) ALUMINUM 50{5060 MG/KG |N
67812 (0-2) 6TB12 (0-2) ALUMINUM 50/4990 MG/KG [N
67820 (0-1) 61820 (0-1) ALUMINUM 5014490 J |MG/KG [N
6TB20 (4-6) 67820 (4-6) ALUMINUM 50{8960 J |MG/KG [N
6TB23 (0-1) 6TB23 (0-1) ALUMINUM 5017020 MG/KG [N
6TB8 (0-1) 6788 (0-1) ALUMINUM 5015650 MG/KG [N
6TB8 (4-6) 67B8 (4-6) ALUMINUM 50]6980 MG/KG [N
6TB9 (2-4) 6TB9 (2-4) ALUMINUM 5015340 MG/KG [N
092790-6MW4(0-2) 6MW4(0-2) ANTIMONY 5[19.2 J MG/KG Y
16144-35 16144-35 ANTIMONY 5|18.5 MG/KG [N
16144-37 16144-37 ANTIMONY 5]17.2 MG/KG |N
16144-38 16144-38 ANTIMONY 519.32 MG/KG N
16144-39 16144-39 ANTIMONY 5(9.12 MG/KG [N
16144-40-MAX 16144-40MAX JANTIMONY 5/95.1 MG/KG {N
16144-43 16144-43 ANTIMONY 5135.0 MG/KG [N
16144-48 16144-48 ANTIMONY 5/36.5 MG/KG [N
1614449 16144-49 ANTIMONY 5125.0 MG/KG |N
16144-50 16144-50 ANTIMONY 515.32 MG/KG |N
16144-51 16144-51 ANTIMONY 515.62 MG/KG |N
16144-52 16144-52 ANTIMONY 518.61 MG/KG [N
1614462 16144-62 ANTIMONY 5{10.1 MG/KG [N
16144-63-MAX 16144-63MAX |ANTIMONY 5]134 MG/KG [N
16144-65 16144-65 ANTIMONY 5153.1 MG/KG [N
16144-66 16144-66 ANTIMONY 51126 MG/KG [N
16144-67 16144-67 ANTIMONY 5155.3 MG/KG IN
16144-68 16144-68 ANTIMONY 5117.2 MG/KG [N
16144-69 16144-69 ANTIMONY 5|7.37 MG/KG |N

[XY




final.xls
7091_257

Residential Land Use Scenaric
Exceedances of PRGs

)

nsample sample para PRG | resuit units validated
16144-70 16144-70 ANTIMONY 5175.3 MG/KG |N
16144-71 16144-71 ANTIMONY 5{12.4 MG/KG [N
16144-72 16144-72 ANTIMONY 5128.7 MG/KG |N
16144-74-MAX 16144-74MAX  |ANTIMONY 5{11.4 MG/KG [N
16144-78 16144-78 ANTIMONY 5133 MG/KG |N
BMW3D-0406 B8MW3D-0406 JANTIMONY 5{7.0 J MG/KG IN
16144-35 16144-35 AROCLOR-1254 350718100 UG/KG [N
16144-36 16144-36 AROCLOR-1254 350]392 J UG/KG |N
16144-37 16144-37 AROCLOR-1254 350659 UG/KG [N
16144-38 16144-38 AROCLOR-1254 350]765 UG/KG |N
16144-39 16144-39 AROCLOR-1254 35014130 UG/KG [N
16144-40-MAX 16144-40MAX |AROCI.OR-1254 35043750 UG/KG [N
1614443 16144-43 AROCLOR-1254 350i674 J UG/KG [N
1614445 16144-45 AROCLOR-1254 3504359 J UG/KG [N
16144-46 16144-46 AROCLOR-1254 350[628 UG/KG [N
16144-47 16144-47 AROCLOR-1254 350|698 UG/KG |N
16144-48 16144-48 AROCLOR-1254 350(903 J UG/KG N
16144-49 16144-49 AROCLOR-1254 35012530 UG/KG |N
16144-50 16144-50 AROCLOR-1254 350]1260 UG/KG |N
16144-51 16144-51 AROCLOR-1254 35016130 UG/KG [N
16144-52 16144-52 AROCLOR-1254 350}2810 UG/KG |N
16144-53 16144-53 AROCLOR-1254 350]2300 UG/KG [N
16144-54 16144-54 AROCLOR-1254 350]986 UG/KG [N
16144-55 16144-55 AROCLOR-1254 350{1930 UG/KG [N
16144-56-MAX 16144-56MAX |AROCLOR-1254 350|968 UG/KG [N
16144-62 16144-62 AROCLOR-1254 350|5870 UG/KG [N
16144-63-MAX 16144-63MAX JAROCLOR-1254 350]11200 UG/KG [N
16144-65 16144-65 AROCLOR-1254 3505300 UG/KG [N
16144-66 16144-66 AROCLOR-1254 35014790 UG/KG [N
16144-67 16144-67 AROCLOR-1254 350}8860 UG/KG [N
16144-68 16144-68 AROCLOR-1254 350]56970 UG/KG |N
16144-69 16144-69 AROCLOR-1254 350]5440 UG/KG |N
16144-70 16144-70 AROCLOR-1254 35019250 UG/KG |N
16144-71 16144-71 AROCLOR-1254 350}10800 UG/KG (N
16144-72 16144-72 AROCLOR-1254 350/22400 UG/KG IN
16144-74-MAX 16144-74MAX |AROCLOR-1254 350|684 UG/KG |N
16144-75 16144-75 AROCLOR-1254 350§741 UG/KG N
16144-78 16144-78 AROCLOR-1254 35011930 UG/KG |N
67820 (4-6) 6TB20 (4-6) AROCLOR-1254 3501440 UG/KG [N
092790-6MW4(0-2) 6MW4(0-2) AROCLOR-1260 35012400 UG/KG {Y
092790-6MW4(2-4) 6MW4(2-4) AROCLOR-1260 350]2900 UG/KG Y
100490-6TB2(0-2) 67B2(0-2) AROCLOR-1260 350{11000 J JUG/KG Y
100490-6TB2(2-4) 6TB2(2-4) AROCLOR-1260 350{12000 J JUG/KG (Y
100490-6TB3(0-2) 67B3(0-2) AROCLOR-1260 350]3200 J UG/KG |Y
101190-6TB1(2-4) 6TB1(2-4) AROCLOR-1260 3501450 J UG/KG |Y
112790-6SS3-MAX 6SS3MAX AROCLOR-1260 350]1400 J UG/KG |Y

3of18
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Residential Land Use Scenario
Exceedances of PRGs

nsample sample para PRG | resuit units validated
112790-6554 6SS4 AROCLOR-1260 350/3100 J |UG/KG |Y
16144-35 16144-35 AROQCLOR-1260 350]29100 UG/KG [N
16144-36 16144-36 AROCLOR-1260 350|763 UG/KG N
16144-38 16144-38 AROCLOR-1260 350|579 UGIKG N
16144-39 16144-39 AROCLOR-1260 350]2220 UG/KG [N
16144-40-MAX 16144-40MAX |AROCLOR-1260 350{1790 UG/KG [N
16144-42 16144-42 AROCLOR-1260 350]371 UG/KG |N
16144-43 16144-43 AROCLOR-1260 350{1490 UG/KG N
16144-45 16144-45 AROCLOR-1260 350{749 J UG/KG [N
16144-46 16144-46 AROCLOR-1260 350{499 UG/KG |N
16144-47 16144-47 AROCLOR-1260 350|380 UG/KG N
16144-49 16144-49 AROCLOR-1260 350]1500 UGIKG N
16144-50 16144-50 AROCLOR-1260 350|680 J UG/KG N
16144-51 16144-51 AROCLOR-1260 350]13800 UG/KG |N
16144-52 16144-52 AROCLOR-1260 3501680 UG/KG |N
16144-53 16144-53 AROCLOR-1260 35042230 UG/KG |N
16144-54 16144-54 ARQOCLOR-1260 350{1270 UG/KG IN
16144-55 16144-55 AROCLOR-1260 350{1900 UG/KG [N
" [16144-56-MAX 16144-56MAX |AROCLOR-1260 350§1570 UG/KG [N
[16144-62 16144-62 AROCLOR-1260 350]13900 UG/KG |N
16144-63-MAX 16144-63MAX |AROCLOR-1260 350/18000 UG/KG N
16144-65 16144-65 AROCLOR-1260 350}1870 UG/KG N
16144-66 16144-66 AROCLOR-1260 350{6560 UG/KG [N
16144-67 16144-67 AROCLOR-1260 350§8790 UG/KG N
16144-69 16144-69 AROCLOR-1260 350{2740 UG/KG [N
16144-74-MAX 16144-74MAX |AROCLOR-1260 35011610 UG/KG [N
16144-75 16144-75 AROCLOR-1260 35011590 UG/KG [N
6TB20 (4-6) 6TB20 (4-6) AROCLOR-1260 350(1100 PJ JUG/KG |N
092790-6MW4(0-2) 6MW4(0-2) ARSENIC 0.96{2.3 MG/KG }Y
092790-6MW4(2-4) 6MW4(2-4) ARSENIC 0.96{2.6 MG/KG Y
100490-6TB2(0-2) 6TB2(0-2) ARSENIC 0.96/2.4 MG/KG |Y
100490-6T82(2-4) 6TB2(2-4) ARSENIC 0.96]3.3 MGI/KG |Y
100490-6TB3(0-2) 6TB3(0-2) ARSENIC 0.96/2.0 MG/KG |Y
100490-6TB3(6-8) 6TB3(6-8) ARSENIC 0.96]1.1 MG/KG |Y
100490-6TB4(6-8) 6TB4(6-8) ARSENIC 0.96]6.5 MG/KG {Y
100990-6MW2(0-2)-MAX |6MW2(0-2)MAX ]ARSENIC 0.96|34 J MG/KG |Y
100990-6MW2(2-4) 6MW2(2-4) ARSENIC 0.96]1.5 J MG/KG |Y
101190-6MW1(0-2) 6MW1(0-2) ARSENIC 0.96/34 J MG/KG |Y
101180-6MW1(4-6)-MAX |6MW1(4-6)MAX | ARSENIC 0.96]7.5 J MG/KG {Y
101190-6TB1(0-2) 6TB1(0-2) ARSENIC 0.96]1.5 J MG/KG |Y
101190-6TB1(2-4) 6TB1(24) ARSENIC 0.96]16 J MG/KG |Y
101590-6MW55(0-2) 6MWS5S(0-2) |ARSENIC 0.96{1.2 J MG/KG |Y
101590-6MW5S(8-10) [6MW5S(8-10) |ARSENIC 0.96]1.9 J MG/KG |Y
112790-6SS3-MAX 6SS3MAX ARSENIC 0.9612.3 J MG/KG |Y
112790-6554 6SS4 ARSENIC 0.96{1.5 J MG/KG |Y
16144-35 16144-35 ARSENIC 0.96]2.84 MG/KG |N
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16144-36 16144-36 ARSENIC 0.962.07 MG/KG [N
16144-37 16144-37 ARSENIC 0.96]4.48 MG/KG [N
16144-38 16144-38 ARSENIC 0.96]1.87 MG/KG N
16144-39 16144-39 ARSENIC 0.96{4.43 MG/KG [N
16144-40-MAX 16144-40MAX |ARSENIC 0.96]12.0 MG/KG {N
16144-42 16144-42 ARSENIC 0.96{3.49 MG/KG {N
1614443 16144-43 ARSENIC 0.96]10.2 MG/KG N
16144-44 16144-44 ARSENIC 0.96}2.0 MG/KG [N
16144-45' 1614445 ARSENIC 0.96]5.08 MG/KG [N
1614447 16144-47 ARSENIC 0.96]3.05 MG/KG [N
16144-48 16144-48 ARSENIC 0.96{10.6 MG/KG [N
1614449 16144-49 ARSENIC 0.96]8.32 MG/KG [N
16144-50 16144-50 ARSENIC 0.96/4.9 MG/KG [N
16144-51 16144-51 ARSENIC 0.96]1.31 MG/KG [N
16144-52 16144-52 ARSENIC 0.96]10.0 MG/KG [N
16144-54 16144-54 ARSENIC 0.96{1.62 MG/KG |N
16144-55 16144-55 ARSENIC 0.96]2.35 MG/KG |N
16144-56-MAX 16144-56MAX |ARSENIC 0.96]17.0 MG/KG [N
16144-60 16144-60 ARSENIC 0.96]1.356 MG/KG |N
116144-61 16144-61 ARSENIC 0.96]2.1 MG/KG [N
1614462 16144-62 ARSENIC 0.96{3.29 MG/KG [N
16144-63-MAX 16144-63MAX_|ARSENIC 0.9615.51 MG/KG [N
16144-65 16144-65 ARSENIC 0.964.06 MG/KG IN
16144-66 16144-66 ARSENIC 0.96{8.93 MG/KG |N
16144-67 16144-67 ARSENIC 0.96]2.5 MG/KG [N
16144-68 16144-68 ARSENIC 0.96{1.7 MG/KG [N
16144-69 16144-69 ARSENIC 0.96]1.12 MG/KG {N
16144-70 16144-70 ARSENIC 0.96}2.23 MG/KG [N
16144-71 16144-71 ARSENIC 0.96{5.08 MG/KG N
16144-72 16144-72 ARSENIC 0.86{12 MG/KG [N
16144-73 16144-73 ARSENIC 0.96{1.68 MG/KG N
16144-74-MAX 16144-74MAX  JARSENIC 0.96]5.65 MG/KG [N
16144-75 16144-75 ARSENIC 0.96]16.4 MG/KG |N
16144-76 16144-76 ARSENIC 0.96}4.74 MG/KG [N
16144-77 16144-77 ARSENIC 0.9613.89 MG/KG |N
16144-78 16144-78 ARSENIC 0.96]7.89 MG/KG |N
16144-80 16144-80 ARSENIC 0.96]1.73 MG/KG |N
6MW2D0406 6MW2D0406 IARSENIC 0.96]2.3 MG/KG |N
6MW3D-0406 6MW3D-0406 |ARSENIC 0.96]5.4 MG/KG [N
6MWT7S-0708 6MW7S-0709  JARSENIC 0.96]5.2 MG/KG |N
6TB10 (4-6) 67810 (4-6) ARSENIC 0.96]2.3 MG/KG IN
6TB11 (0-2) 6TB11 (0-2) ARSENIC 0.96/2.0 MG/KG [N
6TB12 (0-2) 67812 (0-2) ARSENIC 0.96]3.4 MG/KG IN
67820 (C-1) 67820 (0-1) ARSENIC 0.96{1.1 MG/KG {N
67820 (4-6) 67820 (4-6) ARSENIC 0.96]5.2 MG/KG |N
67823 (0-1) 61823 (0-1) ARSENIC 0.96]2.1 MG/KG [N
50f18
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6TB8 (0-1) 6788 (0-1) ARSENIC 0.96]2.9 MGI/KG |N
6788 (4-6) 6TB8 (4-6) ARSENIC 0.96]1.7 MG/KG [N
6TB9 (2-4) 6TB9 (2-4) ARSENIC 0.96]1.8 MG/KG [N
092790-6MW4(0-2) 6MW4(0-2) BARIUM 160{174 - MG/KG |Y
092790-6MW4(2-4) 6MW4(2-4) BARIUM 160{170 » MG/KG |Y
112790-6553-MAX 6SS3IMAX BARIUM 160]163 - MG/KG |Y
16144-35 16144-35 BARIUM 160}162 MG/KG [N
16144-36 16144-36 BARIUM 160{166 MG/KG [N
16144-37 16144-37 BARIUM 1604791 -~ MG/KG |N
16144-39 16144-39 BARIUM 160{185 ~ |MG/KG [N
16144-40-MAX 16144-40MAX [BARIUM 160]934 v |MG/KG |N
16144-42 16144-42 BARIUM 160]403 / MG/KG [N
1614443 16144-43 BARIUM 160{270 - MG/KG |N
16144-46 16144-46 BARIUM 160|305 v~ MG/KG |N
16144-48 16144-48 BARIUM 160]471 v MG/KG [N
16144-49 1614449 BARIUM 160/429 v~ |MG/KG |N
16144-50 16144-50 BARIUM 160[228 «  ]MGI/KG [N
16144-51 16144-51 BARIUM 160}163 MG/KG [N
16144-52 16144-52 BARIUM 160j371 « |MG/KG |N
16144-54 16144-54 BARIUM 160{176 - MG/KG [N
16144-61 16144-61 BARIUM 160]236 -~ MG/KG [N
'116144-62 16144-62 BARIUM 160{169 MG/KG [N
16144-63-MAX 16144-63MAX  |BARIUM 160§332 MG/KG |N
16144-65 16144-65 BARIUM 160300 < MG/KG [N
16144-66 16144-66 BARIUM 160328 © IMG/KG [N
16144-67 16144-67 BARIUM 160|334 « |MG/KG N
16144-68 16144-68 BARIUM 160|170 MG/KG [N
16144-70 16144-70 BARIUM 160}236 * MG/KG |N
16144-71 16144-71 BARIUM 160}182 - MG/KG [N
16144-77 16144-77 BARIUM 160{282 7 MG/KG |N
16144-78 16144-78 BARIUM 160[459 + MG/KG [N
67820 (4-6) 6TB20 (4-6) BARIUM 160}181 J ~ |MG/KG |N
092790-6MW4(0-2) 6MW4(0-2) BENZO(A)ANTHRACENE 2000}3200 UG/KG |Y
16144-37 16144-37 BENZO(A)ANTHRACENE 2000}9320 UG/KG |N
16144-43 16144-43 BENZO(A)ANTHRACENE 200017100 UG/KG [N
16144-45 16144-45 BENZO(A)ANTHRACENE 2000}43700 UG/KG [N
16144-48 1614448 BENZO(A)ANTHRACENE 200015950 J |UG/KG [N
16144-51 16144-51 BENZO(A)ANTHRACENE 2000{3620 J jUG/KG |N
16144-53 16144-53 BENZO(A)ANTHRACENE 2000)2450 UG/KG [N
16144-54 16144-54 BENZO(A)ANTHRACENE 2000]2500 UG/KG |N
16144-55 16144-55 BENZO(A)ANTHRACENE 20003240 J |UG/KG [N
16144-63-MAX 16144-63MAX |BENZO(A)ANTHRACENE 2000}9920 UG/KG |N
16144-71 16144-71 BENZO(A)ANTHRACENE 20003670 J |UG/KG |N
16144-72 16144-72 BENZO(A)ANTHRACENE 200019320 UG/KG |N
16144-77 16144-77 BENZO(A)ANTHRACENE 2000}4890 UG/KG [N
16144-81 16144-81 BENZO(A)ANTHRACENE 200012300 UG/KG [N
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092790-6MW4(0-2) 6MW4(0-2) BENZO(A)PYRENE 200]4000 UG/IKG |Y
092790-6MW4(2-4) 6MW4(2-4) BENZO(A)PYRENE 2001800 J UGIKG |Y
100490-6TB3(0-2) 6TB3(0-2) BENZO{A)PYRENE 2001680 J UG/KG {Y
100990-6MW2(2-4) 6MW2(2-4) BENZO(A)PYRENE 200780 UG/KG Y
101190-6TB1(2-4) 6TB1(2-4) BENZO(A)PYRENE 200}320 J UG/KG |Y
16144-35 16144-35 BENZO(A)PYRENE 200(453,J UG/KG |N
16144-37 16144-37 BENZO(A)PYRENE 200]10900 UG/KG [N
16144-38 16144-38 BENZO(A)PYRENE 200]2030 J UG/KG [N
16144-43 16144-43 BENZO(A)PYRENE 200{20000 UG/KG [N
16144-44 16144-44 BENZO(A)PYRENE 200]366 J UG/KG |N
16144-45 16144-45 BENZO(A)PYRENE 200]40600 UG/KG [N
16144-46 16144-46 BENZO(A)PYRENE 200]2020 J UG/KG N
16144-47 16144-47 BENZO(A)PYRENE ~ 200]803 J4 UG/KG N
16144-48 16144-48 BENZO(A)PYRENE 200]7830 J UG/KG [N
16144-50 16144-50 BENZO(A)PYRENE 20012380 J UG/KG |N
16144-51 16144-51 BENZO(A)PYRENE 200]5070 J UG/KG {N
16144-52 16144-52 BENZO(A)PYRENE 200J2020 J UG/KG |N
16144-53 16144-53 BENZO(A)PYRENE 20014930, UG/KG [N
16144-54 16144-54 BENZO(A)PYRENE 200{3930 UG/KG N
16144-55 16144-55 BENZO(A)PYRENE 200}4980 J UGIKG N
16144-60 16144-60 BENZO(A)PYRENE 200§276 J UG/KG |N
16144-61 16144-61 BENZO(A)PYRENE 200}1130 UG/KG N
16144-62 16144-62 BENZO(A)PYRENE 200{1810 J UG/KG N
16144-63-MAX 16144-63MAX |BENZO(A)PYRENE 200}6350 UG/KG [N
16144-65 16144-65 BENZO(A)PYRENE 2001888 J UG/KG |N
16144-72 16144-72 BENZO(A)PYRENE 20016920 J UG/KG N
16144-73 16144-73 BENZO(A)PYRENE 200{401 . UG/KG [N
16144-74-MAX 16144-74MAX |BENZO(A)PYRENE 200}684 UG/KG [N
16144-75 16144-75 BENZO(A)PYRENE 200298 J UG/KG N
16144-77 16144-77 BENZO(A)PYRENE 200]3570 UG/KG N
16144-78 16144-78 BENZO(A)PYRENE 200]767 J UG/KG N
16144-81 16144-81 BENZO(A)PYRENE 200]8810 UG/KG N
6TB10 (4-6) 6TB10 (4-6) BENZO(A)PYRENE 200|280 J UG/KG |N
6188 (0-1) 6TB8 (0-1) BENZO(A)PYRENE 200)240 J UG/KG [N
092790-6MW4(0-2) 6MW4(0-2) BENZO(B)FLUORANTHENE | 2000}2700 UG/KG |Y
16144-37 16144-37 BENZO(B)FLUORANTHENE | 2000{11200 UG/KG [N
16144-43 16144-43 BENZO(B)FLUORANTHENE | 200020800 UG/KG [N
16144-45 16144-45 BENZO(B)FLUORANTHENE | 2000}78600 UG/KG N
16144-46 16144-46 BENZO(B)FLUORANTHENE | 2000§2270 J UG/KG N
16144-48 16144-48 BENZO(B)FLUORANTHENE | 2000]18400 UG/KG |N
16144-49 16144-49 BENZO(B)FLUORANTHENE | 2000}2990 J UG/KG [N
16144-50 16144-50 BENZO(B)FLUORANTHENE | 2000{2810 J UG/KG [N
16144-51 16144-51 BENZO(B)FLUORANTHENE | 2000|10700 UG/KG [N
16144-52 16144-52 BENZO(B)FLUORANTHENE | 2000}3910 UG/KG [N
16144-53 16144-53 BENZO(B)FLUORANTHENE | 20004750 UG/KG {N
16144-54 16144-54 BENZO(B)FLUORANTHENE | 2000}[6000 UG/KG N
70f18



final.xls
7091_25:

Residential Land Use Scenario
Exceedances of PRGs

nsample sample para PRG | result | units validated
16144-55 16144-55 BENZO(B)FLUORANTHENE | 2000{9890 J |UG/KG [N
16144-62 16144-62 BENZO(B)FLUORANTHENE | 2000§2660 J [UG/KG ]N
16144-63-MAX 16144-63MAX |BENZO(B)FLUORANTHENE | 2000|6480 UG/KG [N
16144-65 16144-65 BENZO(B)FLUORANTHENE | 2000[2030 J |UG/KG |N
16144-71 16144-71 BENZO(B)FLUORANTHENE | 2000[6930 J |UG/KG [N
16144-72 16144-72 BENZO(B)FLUORANTHENE | 2000{8050 UG/KG [N
16144-77 16144-77 BENZO(B)FLUORANTHENE | 2000{4070 UG/KG [N
16144-81 16144-81 BENZO(B)FLUORANTHENE | 20008870 UG/KG IN
112790-6553-MAX 6SS3IMAX BENZOIC ACID 8400§12000 J JUG/KG }Y
112790-6554 6554 BENZOIC ACID 8400j9300 J JUG/KG Y
092790-6MW4(0-2) 6MW4(0-2) BERYLLIUM 0.35{0.79 MG/KG |Y
092790-6MW4(2-4) 6MW4(2-4) BERYLLIUM 0.35{0.54 MG/KG |Y
100490-6T782(0-2) 6T82(0-2) BERYLLIUM 0.35{0.87 MG/KG |Y
100490-6TB4(6-8) 6T84(6-8) BERYLLIUM 0.35]0.52 MG/KG |Y
100990-6MW2(0-2)-MAX |6MW2(0-2)MAX | BERYLLIUM 0.35/0.58 MG/KG |Y
100990-6MW2(2-4) 6MW2(2-4) BERYLLIUM 0.35}0.54 MG/KG |Y
101190-6MW1(0-2) 6MW1(0-2) BERYLLIUM 0.35/0.38 MG/KG {Y
101190-6MW1(4-6)-MAX|6MW1(4-6)MAX | BERYLLIUM 0.35}0.37 MG/KG |Y
101190-6TB1(0-2) 6TB1(0-2) BERYLLIUM 0.35[0.39 MG/KG Y
101190-6TB1(2-4) 6781(2-4) BERYLLIUM 0.35{1.8 MG/KG {Y
112790-6SS3-MAX 6SS3MAX BERYLLIUM 0.35}0.54 MG/KG |Y
16144-35 16144-35 BERYLLIUM 0.35[1.76 MG/KG |N
16144-36 16144-36 BERYLLIUM 0.35/24.9 MG/KG [N
16144-37 16144-37 BERYLLIUM 0.35]0.582 MG/KG [N
16144-38 16144-38 BERYLLIUM 0.35]1.21 MG/KG |N
16144-39 16144-39 BERYLLIUM 0.35]0.806 MG/KG |N
16144-40-MAX 16144-40MAX |BERYLLIUM 0.353.250 MG/KG |N
1614442 16144-42 BERYLLIUM 0.35{16.7 MG/KG N
16144-43 1614443 BERYLLIUM 0.35{2.38 MG/KG |N
1614445 16144-45 BERYLLIUM . 0.35{0.614 MG/KG [N
16144-46 16144-46 BERYLLIUM 0.35]4.12 MG/KG IN
16144-47 1614447 BERYLLIUM 0.35/7.88 MG/KG IN
16144-48 16144-48 BERYLLIUM 0.35/20.0 MG/KG IN
1614449 16144-49 BERYLLIUM 0.3515.92 MG/KG [N
16144-50 16144-50 BERYLLIUM 0.35{1.83 MG/KG [N
16144-51 16144-51 BERYLLIUM 0.3510.934 MG/KG {N
16144-53 - 16144-53 BERYLLIUM 0.35{0.467 MG/KG |N
16144-54 16144-54 BERYLLIUM 0.35]8.54 MG/KG |N
16144-55 16144-55 BERYLLIUM 0.35]2.62 MG/KG [N
16144-56-MAX 16144-56MAX |BERYLLIUM 0.35{1.7 MG/KG |N
16144-62 16144-62 BERYLLIUM 0.35(7.22 MG/KG |N
16144-63-MAX 16144-63MAX_ |BERYLLIUM 0.35{0.722 MG/KG |N
16144-65 16144-65 BERYLLIUM 0.35]1.51 MG/KG [N
16144-66 16144-66 BERYLLIUM 0.35]0.979 MG/KG |N
16144-67 16144-67 BERYLLIUM 0.35(0.889 MG/KG N
16144-68 16144-68 BERYLLIUM 0.35/0.883 MG/KG [N
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16144-69 16144-69 BERYLLIUM 0.35{0.684 MG/KG [N
16144-70 16144-70 BERYLLIUM 0.3511.77 MG/KG [N
16144-71 16144-71 BERYLLIUM 0.35{1.27 MG/KG |N
16144-72 16144-72 BERYLLIUM 0.35]2.19 MG/KG |N
16144-74-MAX 16144-74MAX |BERYLLIUM 0.35{1.120 MG/KG [N
16144-75 16144-75 BERYLLIUM 0.35}0.585 MG/KG IN
16144-78 16144-78 BERYLLIUM 0.35/14.3 MG/KG |N
6MW3D-0406 6MW3D-0406 |BERYLLIUM 0.35]0.4 J MG/KG |N
6TB10 (4-6) 6TB10 (4-6) BERYLLIUM 0.35{0.35 J MG/KG |N
67820 (4-6) 6TB20 (4-6) BERYLLIUM 0.35{2.2 MG/KG [N
67823 (0-1) 61823 (0-1) BERYLLIUM 0.35/0.9 J MG/KG |N
6MW2D0406 6MW2D0406 {BORON 0.5]15.6 J MG/KG |N
6TB11 (0-2) 87811 (0-2) BORON 0.5{2.9 MG/KG |N
6TB20 (4-6) 67820 (4-6) BORON 0.5|60.2 MG/KG [N
092790-6MW4(0-2) 6MW4(0-2) CADMIUM 3/6.7 MG/KG |Y
092790-6MW4(2-4) 6MW4(2-4) CADMIUM 3|6.4 MG/KG |Y
100490-6TB4(6-8) 6TB4(6-8) CADMIUM 3/49 J MG/KG {Y
100990-6MW2(0-2)-MAX [6MW2(0-2)MAX | CADMIUM 3}5.6 MG/KG |Y
101190-6MW1(4-6)-MAX |[6MW1(4-6)MAX {CADMIUM 3j3.6 MG/KG |Y
101190-6TB1(0-2) 6TB1(0-2) CADMIUM 3|4.1 MG/KG {Y
101190-6T81(2-4) 6TB1(24) CADMIUM 3{3.9 MG/KG |Y
112790-6SS3-MAX 6SSIMAX CADMIUM 316.6 MG/KG |Y
16144-35 16144-35 CADMIUM 3]/75.9 MG/KG {N
16144-37 . 16144-37 CADMIUM 3|8.05 MG/KG N
16144-39 16144-39 CADMIUM 3/4.33 MG/KG |N
16144-40-MAX 16144-40MAX |CADMIUM 3[126 MG/KG [N
16144-42 16144-42 CADMIUM 3{3.8 MG/KG [N
16144-43 16144-43 CADMIUM 3{4.22 MG/KG |N
16144-46 16144-46 CADMIUM 3]6.51 MG/KG |N
16144-48 1614448 CADMIUM 3]6.35 MG/KG {N
16144-49 16144-49 CADMIUM 3/13.2 MG/KG |N
16144-50 16144-50 CADMIUM 3/14.9 MG/KG |N
16144-51 16144-51 CADMIUM 3{4.33 MG/KG IN
16144-52 16144-52 CADMIUM 3110.7 MG/KG |N
16144-55 16144-55 CADMIUM 3]23.5 MG/KG |N
16144-56-MAX 16144-56MAX |CADMIUM 3|3.07 MG/KG {N
16144-62 16144-62 CADMIUM 3{4.07 MG/KG |N
16144-63-MAX 16144-63MAX |CADMIUM 3]8.99 MG/KG [N
16144-65 16144-65 CADMIUM 3}9.51 MG/KG {N
16144-66 16144-66 CADMIUM 3}9.04 MG/KG |N
16144-67 16144-67 CADMIUM 3[15.3 MG/KG [N
16144-68 16144-68 CADMIUM 3/10.3 MG/KG [N
16144-69 16144-69 CADMIUM 3[13.1 MG/KG [N
16144-70 16144-70 CADMIUM 3j4.4 MG/KG |N
16144-71 16144-71 CADMIUM 3{12.2 MG/KG [N
16144-72 16144-72 CADMIUM 3136.4 MG/KG |N
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16144-74-MAX 16144-74MAX |CADMIUM 3]3.87 MG/KG [N
16144-77 16144-77 CADMIUM 3|5.15 MG/KG [N
16144-78 16144-78 CADMIUM 3{19.1 MG/KG |N
6TB11 (0-2) 6TB11 (0-2) CADMIUM 314.3 MG/KG [N
092790-6MW4(0-2) 6MWA4(0-2) CHROMIUM 0.4]55.0 J MG/KG |Y
092790-6MW4(2-4) 6MW4(2-4) CHROMIUM 0.4]139 J MG/KG |Y
100490-6TB2(0-2) 6TB2(0-2) CHROMIUM 0.4]15.2 MG/KG Y
100490-6TB2(2-4) 67B2(2-4) CHROMIUM 0.4111.0 MG/KG jY
100490-6TB3(0-2) 6TB3(0-2) CHROMIUM 0.4{13.1 MG/KG {Y
100490-6TB3(6-8) 67B3(6-8) CHROMIUM 0.4}16.1 MG/KG |Y
100490-6TB4(6-8) 6TB4(6-8) CHROMIUM 0.4]29.0 MG/KG |Y
100990-6MW2(0-2)-MAX |6MW2(0-2)MAX | CHROMIUM 0.4{18.3 J MG/KG |Y
100990-6MW2(2-4) 6MW2(2-4) CHROMIUM 0.4{145 J MG/KG |Y
101180-6MW1(0-2) 6MWH1(0-2) CHROMIUM 0.4{15.2 MG/KG |Y
101190-6MW1(4-6)-MAX|6MW1(4-6)MAX | CHROMIUM 0.4]19.7 MG/KG |Y
101190-6TB1(0-2) 6TB81(0-2) CHROMIUM 0.4{35.0 MG/KG |Y
101190-6TB1(2-4) 6TB1(2-4) CHROMIUM 0.4]29.6 MG/KG |Y
101590-6MW5S(0-2) B6MW55(0-2) CHROMIUM 0.4]20.7 MG/KG {Y
101590-6MW5S5(8-10)  |6MW5S(8-10) . [CHROMIUM 0.4{6.2 MG/KG {Y
112790-6SS53-MAX 6SSIMAX CHROMIUM 0.4141.3 MG/KG |Y
112790-6SS4 6554 CHROMIUM 0.4]12.6 MG/KG {Y
16144-35 16144-35 CHROMIUM 0.4]29.9 MG/KG |N
16144-36 16144-36 CHROMIUM 0.4/61.6 MG/KG |N
16144-37 16144-37 CHROMIUM 0.4]31.6 MG/KG |N
16144-38 16144-38 CHROMIUM - 0.4/18.3 MG/KG {N
16144-39 16144-39 CHROMIUM 0.4]29.9 MG/KG |N
16144-40-MAX 16144-40MAX  |CHROMIUM 0.4{114 MG/KG IN
16144-42 16144-42 CHROMIUM 0.4]95.6 MG/KG {N
16144-43 16144-43 CHROMIUM 0.4}54.2 MG/KG [N
16144-44 1614444 CHROMIUM 0.4{10.0 MG/KG [N
16144-45 16144-45 CHROMIUM 0.4]27.3 MG/KG N
16144-46 16144-46 CHROMIUM 0.4|155 MG/KG |N
16144-47 16144-47 CHROMIUM 0.4/64.2 MG/KG |N
16144-48 16144-48 CHROMIUM 0.4]179 MG/KG [N
16144-49 16144-49 CHROMIUM 0.4]86.1 MG/KG [N
16144-50 16144-50 CHROMIUM 0.4]24.7 MG/KG [N
16144-51 16144-51 CHROMIUM 0.4]23.2 MG/KG [N
16144-52 16144-52 CHROMIUM 0.4]32.3 MG/KG |N
16144-53 16144-53 CHROMIUM 0.4|71.4 MG/KG N
16144-54 16144-54 CHROMIUM 0.4/54.2 MG/KG |N
16144-55 16144-55 CHROMIUM 0.4]43.6 MG/KG |N
16144-56-MAX 16144-56MAX |CHROMIUM 0.4]24.8 MG/KG N
16144-60 16144-60 CHROMIUM 0.4/6.87 MG/KG {N
16144-61 16144-61 CHROMIUM 0.4{18.1 MG/KG |N
16144-62 16144-62 CHROMIUM 0.4]55.6 MG/KG |N
16144-63-MAX 16144-63MAX |CHROMIUM 0.4]1210 MG/KG [N
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16144-65 16144-65 CHROMIUM 0.4]134 MGIKG |N
16144-66 16144-66 CHROMIUM 0.4]50.8 MG/KG |N
16144-67 16144-67 CHROMIUM 0.4/91.3 MGIKG [N
1614468 16144-68 CHROMIUM 04225 MG/KG |N
16144-69 1614460 CHROMIUM 0.4]18.3 MGIKG [N
16144-70 16144-70 CHROMIUM 0.4/28.5 MG/KG |N
16144-71 16144-71 CHROMIUM 0.4]33.2 MGIKG [N
16144-72 16144-72 CHROMIUM 0.4172.8 MG/KG IN
16144-73 16144-73 CHROMIUM 0.4[13.6 MGIKG [N
16144-74-MAX 16144-74MAX__|CHROMIUM 0.4124.2 MG/KG IN
16144-75 16144-75 CHROMIUM 0.4]93 MGIKG [N
1614476 16144-75 CHROMIUM 0.Al762 MGIKG IN
16144-77 16144-77 CHROMIUM 0.4]9.61 MG/KG [N
16144-78 16144-78 CHROMIUM 0.4/60 MGIKG |N
16144-79 16144-79 CHROMIUM 0.44.42 MG/KG |N
16144-80 16144-80 CHROMIUM 0.4/5.99 MGIKG |N
16144-81 16144-81 CHROMIUM 0.4]5.71 MGIKG [N
6MW2D0406 6MW2D0406 | CHROMIUM 0.4[114 MGIKG [N
BMW3D-0406 BMW3D-0406 _|CHROMIUM 0.4]13.8 MGIKG [N
6MW75-0709 BMW75-0708 |CHROMIUM " 0.4[17.7 MG/KG |N
87811 (0-2) 6TB11 (0-2) |CHROMIUM 0.4]201 J _ |MGIKG [N
51812 (0-2) 6TB12 (0-2) _ |CHROMIUM 04[13.9 J __|[MG/KG |N
61620 (0-1) 67820 (0-1) _ |CHROMIUM 04189 J _ |MGIKG IN
61820 (4-6) 61820 (4-6) _ |CHROMIUM 0.4]36.4 J _ |MG/KG |N
61823 (0-1) 67823 (0-1) _ |CHROMIUM 041100 J __IMG/KG IN
6188 (0-1) 5188 (0-1) CHROMIUM 0.4]126 J __ |MGIKG |N
5788 (4-5) 6788 (4-6) CHROMIUM 041127 J _IMG/KGIN
16144-36 16144-36 COBALT 20[97.4 MGIKG [N
16144-40-MAX 16144-40MAX_ {COBALT 20[39.4 MG/KG IN
1614442 1614442 COBALT 20{142 MG/KG |N
16144-43 1614443 COBALT 20138.2 MG/KG |N
1614446 1614446 COBALT 20[31.1 MGIKG |N
1614447 1614447 COBALT 20[41.0 MG/KG |N
16144-48 1614448 |COBALT 20[179 MGIKG |N
16144-49 1614449 COBALT '" 20[60.1 MG/KG [N
16144-64 16144-54 COBALT 20[76.7 MGIKG |N
16144-55 16144-55 COBALT 20[24.4 MG/KG |N
16144-62 ' 16144-62 COBALT 20[40.7 MG/KG IN
16144-70 16144-70 COBALT 20j21.5 MGIKG |N
1614478 16144-78 COBALT 20[833 MG/KG [N
51620 (4-6) 61820 (443) COBALT 20/29.0 MGIKG |N
092780-6MWA{D-2) GMWA{0-2)  |COPPER 501513 MGIKG |Y
092790-6MWA(2-4) BMWA(24) _ |COPPER 50380 MGIKG |Y
100490-61B2(0-2) 6162(0-2) COPPER 50/65.6 J _ |MG/KG |Y
100490-6183(0-2) 6183(0-2) COPPER 50[67.5 J_ |MGIKG |Y
101190-6781(0-2) 61B1(0-2) COPPER 50159.7 MGIKG |Y
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101190-6TB1(2-4) 6TB1(2-4) COPPER 501227 MG/KG |Y
112790-6SS3-MAX 6SS3MAX COPPER 504362 MG/KG 1Y
112790-6SS4 6554 COPPER 50]258 MG/KG |Y
16144-35 16144-35 COPPER 50]4380 MG/KG [N
16144-36 16144-36 COPPER 5011960 MG/KG |N
16144-37 16144-37 COPPER 50{4700 MG/KG [N
16144-38 16144-38 COPPER 50]373 MG/KG |N
16144-39 16144-39 COPPER 50]1100 MG/KG |N
16144-40-MAX 16144-40MAX |COPPER 507170 MG/KG |N
16144-42 16144-42 COPPER 50{4470 MG/KG [N
16144-43 1614443 COPPER 5011050 MG/KG |N
1614445 16144-45 COPPER 50]144 MG/KG [N
16144-46 16144-46 COPPER 5015060 MG/KG [N
16144-47 16144-47 COPPER 50835 MG/KG IN
1614448 16144-48 COPPER 50{5710 MG/KG [N
16144-49 16144-49 COPPER 50{8730 MG/KG |N
16144-50 16144-50 COPPER 507830 MG/KG [N
16144-51 16144-51 COPPER 501954 IMG/KG |N
16144-52 16144-52 COPPER 501821 MG/KG [N
16144-53 16144-53 COPPER 50/175 MG/KG |N
16144-54 16144-54 COPPER 50]2220 MG/KG |N
16144-55 16144-55 COPPER 5011600 MG/KG [N
16144-56-MAX 16144-56MAX |COPPER 50]412 MG/KG |N
16144-61 16144-61 COPPER 50]115 MG/KG [N
16144-62 16144-62 COPPER 5011580 MG/KG |N
16144-63-MAX 116144-63MAX |COPPER 5013030 MG/KG [N
16144-65 1614465 COPPER 50{1540 MG/KG |N
16144-66 16144-66 COPPER 50]2540 MG/KG {N
16144-67 16144-67 COPPER 50/2680 MG/KG |N
16144-68 16144-68 COPPER 50]677 MG/KG {N
16144-69 16144-69 COPPER 50758 MG/KG |N
16144-70 16144-70 COPPER 50]4460 MG/KG [N
16144-71 16144-71 COPPER 501851 MG/KG [N
16144-72 16144-72 COPPER 50{1710 MG/KG |N
16144-74-MAX 16144-74MAX |COPPER 501551 MG/KG [N
16144-75 16144-75 COPPER 50]|415 MG/KG |N
16144-77 16144-77 COPPER 501515 MG/KG |N
16144-78 16144-78 COPPER 50/3780 MG/KG |N
6MW3D-0406 6MW3D-0406 |COPPER 50]50.6 J MG/KG N
6TB11 (0-2) 6TB11 (0-2) COPPER 50{132 J MG/KG [N
6TB12 (0-2) 6TB12 (0-2) COPPER 50/69.5 J MG/KG |N
67820 (0-1) 67820 (0-1) COPPER 50]58.3 J MG/KG [N
6TB20 (4-6) 67820 (4-6) COPPER 50]467 J MG/KG (N
6TB23 (0-1) 6TB23 (0-1) COPPER 50{1989 J MG/KG |N
6TB9 (2-4) 6TB9 (2-4) COPPER 50/87.4 J MG/KG |N
16144-37 16144-37 DIBENZO(A,HJANTHRACENE " 200{1160 J |UG/KG |N
12 !
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092790-6MW4(0-2) 6MW4(0-2) LEAD 50390 MG/KG |Y
092790-6MW4(2-4) BMWA4(2-4) LEAD 501245 MG/KG Y
100490-6TB3(0-2) 67B3(0-2) LEAD 50[63.4 J MG/KG |Y
100990-6MW2(0-2)-MAX |6MW2(0-2)MAX {LEAD 50{459 MG/KG |Y
101190-6MW1(0-2) 6MW1(0-2) LEAD 50{51.3 MG/KG |Y
101190-6TB1(2-4) 67B1(2-4) LEAD 501168 J MG/KG Y
112790-65S3-MAX 6SS3IMAX LEAD 501308 MG/KG {Y
16144-35 16144-35 LEAD 5012900 MG/KG [N
16144-36 16144-36 LEAD 5011400 MG/KG IN
16144-37 16144-37 LEAD 501650 MG/KG [N
16144-38 16144-38 LEAD 501365 MG/KG IN
16144-39 16144-39 LEAD 50|727 MG/KG [N
16144-40-MAX 16144-40MAX |LEAD 50|3530 MG/KG [N
1614442 1614442 LEAD 503100 MG/KG |N
1614443 1614443 LEAD 50|824 MG/KG [N
16144-45 1614445 LEAD 50{416 MG/KG |N
16144-46 16144-46 LEAD 50{854 MG/KG [N
16144-47 16144-47 LEAD 501325 MG/KG |N
16144-48 16144-48 LEAD 5013180 MG/KG [N
16144-49 1614449 LEAD 50(2700 MG/KG [N
16144-50 16144-50 LEAD 50/909 MG/KG |N
16144-51 16144-51 LEAD 50(844 MG/KG IN
16144-52 16144-52 LEAD 5011040 MG/KG |N
16144-53 16144-53 LEAD 50]255 MG/KG {N
16144-54 16144-54 LEAD 50}1220 MG/KG |N
16144-55 16144-55 LEAD 501802 MG/KG [N
16144-56-MAX 16144-56MAX |LEAD 5011450 MG/KG IN
16144-61 16144-61 LEAD 50{93.2 MG/KG [N
16144-62 16144-62 LEAD 5012390 MG/KG IN
16144-63-MAX 16144-63MAX [LEAD 50]3350 MG/KG [N
16144-65 16144-65 LEAD 50{777 MG/KG [N
16144-66 16144-66 LEAD 50{901 MG/KG |N
16144-67 16144-67 LEAD 50]1600 MG/KG [N
16144-68 16144-68 LEAD 5011400 MG/KG |N
16144-69 16144-69 LEAD 50|482 MG/KG [N
16144-70 16144-70 LEAD 5015520 MG/KG N
16144-71 16144-71 LEAD 501230 MG/KG IN
16144-72 16144-72 LEAD 5011100 MG/KG [N
16144-73 16144-73 LEAD 50{212 MG/KG |N
16144-74-MAX 16144-74MAX ILEAD 50]1030 MG/KG [N
16144-75 16144-75 LEAD 50273 MG/KG N
16144-77 16144-77 LEAD 505980 MG/KG |N
16144-78 16144-78 LEAD 5014830 MG/KG N
6MW7S-0709 6MW75-0709  |LEAD 501{50.7 MG/KG |N
67810 (4-6) 67810 (4-6) LEAD 501554 MG/KG {N
6TB11 (0-2) 6TB11 (0-2) LEAD 50)119 J MG/KG |N
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6TB12 (0-2) 6TB12 (0-2) LEAD 50{94.3 MG/KG [N
61820 (0-1) 67820 (0-1) LEAD 50]|174 J MG/KG [N
6TB20 (4-6) 6TB20 (4-6) LEAD 50]337 J MG/KG |N
6TB23 (0-1) 6TB23 (0-1) LEAD 501413 MG/KG N
092790-6MW4(0-2) 6MW4(0-2) MERCURY 0.128]0.35 MG/KG |Y
092790-6MW4(2-4) 6MW4(2-4) MERCURY 0.128]0.31 MG/KG {Y
100490-6TB2(0-2) 6TB2(0-2) MERCURY 0.128{0.14 J MG/KG |Y
100490-6TB3(0-2) 6TB3(0-2) MERCURY 0.128{1.9 J MG/KG |Y
100990-6MW2(0-2)-MAX |6MW2(0-2)MAX |MERCURY 0.128]0.14 MG/KG |Y
101190-6MW1(0-2) 6MW1(0-2) MERCURY 0.128}0.15 J MG/KG |Y
101190-6TB1(0-2) 6TB1(0-2) MERCURY 0.128]0.14 J MG/KG |Y
101190-6TB1(2-4) 6TB1(2-4) MERCURY 0.128]0.19 J MG/KG |Y
112790-65S3-MAX 6SS3IMAX MERCURY 0.128]0.24 J MG/KG {Y
112790-6S54 6SS4 MERCURY 0.12810.68 J MG/KG }Y
16144-35 16144-35 MERCURY 0.128]0.173 MG/KG {N
16144-36 16144-36 MERCURY 0.128}0.281 MG/KG [N
16144-38 16144-38 MERCURY 0.128[0.254 MG/KG |N
16144-40-MAX 16144-40MAX |MERCURY 0.128]0.427 MG/KG |N
16144-42 16144-42 MERCURY 0.128]0.147 MG/KG [N
16144:43 16144-43 MERCURY 0.128]0.57 MG/KG [N
16144-45 16144-45 MERCURY 0.12810.524 MG/KG |N
16144-46 16144-46 MERCURY 0.128}20.7 MG/KG [N
16144-48 16144-48 MERCURY 0.12818.59 MG/KG [N
16144-49 1614449 MERCURY 0.128]0.644 MG/KG N
16144-50 16144-50 MERCURY 0.128]0.24 MG/KG |N
16144-51 16144-51 MERCURY 0.128]0.286 MG/KG [N
16144-53 16144-53 MERCURY 0.128]0.469 MG/KG [N
16144-54 16144-54 MERCURY 0.128]0.175 MG/KG [N
16144-55 16144-55 MERCURY 0.128]0.168 MG/KG [N
16144-62 16144-62 MERCURY 0.128]0.783 MG/KG |N
16144-63-MAX 16144-63MAX [MERCURY 0.128/0.366 MG/KG |N
16144-65 16144-65 MERCURY 0.128]0.542 MG/KG |N
16144-66 16144-66 MERCURY 0.1280.533 MG/KG |N
16144-67 16144-67 MERCURY 0.128]1.27 MG/KG |N
16144-68 16144-68 MERCURY 0.128{0.507 MG/KG |N
16144-69 16144-69 MERCURY 0.128]0.513 MG/KG [N
16144-70 16144-70 MERCURY 0.128]0.448 MG/KG [N
16144-71 16144-71 MERCURY 0.128]0.963 MG/KG |N
16144-72 16144-72 MERCURY 0.128]3.25 MG/KG [N
16144-74-M 16144-74MAX |MERCURY 0.128]1.120 MG/KG [N
16144-75 16144-75 MERCURY 0.128]1.47 MG/KG |N
16144-77 16144-77 MERCURY 0.128]0.134 MG/KG [N
16144-78 16144-78 MERCURY 0.128]1.1 MG/KG [N
6MW2D0406 6MW2D0406  |MERCURY 0.128]0.14 MG/KG [N
6MW3D-0406 6MW3D-0406 [MERCURY 0.128]0.15 J . [MG/KG [N
6TB10 (4-6) 6TB10 (4-6) MERCURY 0.128{0.16 J MG/KG [N
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6TB11 (0-2) 6TB11 (0-2) MERCURY 0.128}0.42 MG/KG [N
6TB12 (0-2) 6TB12 (0-2) MERCURY 0.128}0.2 J MGIKG IN
6TB20 (0-1) 67B20 (0-1) MERCURY 0.128]0.19 MG/KG [N
67820 (4-6) 67820 (4-6) MERCURY 0.128{0.78 MG/KG [N
67823 (0-1) 67823 (0-1) MERCURY 0.128|0.9 J MG/KG [N
6TB9 (2-4) 6TB9 (2-4) MERCURY 0.128]0.28 J MG/KG [N
6TB20 (4-6) 6TB20 (4-6) OCDD 0.59]3.07 UG/KG [N
100990-6MW2(0-2)-MAX |6MW2(0-2)MAX |SILVER 2{6.2 J MG/KG |Y
16144-35 16144-35 SILVER 2]2.95 MG/KG |N
16144-39 16144-39 SILVER 215.87 MG/KG [N
16144-40-MAX 16144-40MAX |SILVER 2}14.4 MG/KG IN
16144-49 16144-49 SILVER 2]2.28 MG/KG {N
16144-51 16144-51 SILVER 2{2.2 MG/KG |N
16144-63-MAX 16144-63MAX |SILVER 2{24.3 MG/KG [N
16144-66 16144-66 SILVER 2/4.51 MG/KG |N
16144-67 16144-67 SILVER 21101 MG/KG N
16144-70 16144-70 SILVER 2}2.55 MG/KG |N
16144-78 16144-78 SILVER 2{3.12 MG/KG IN
092790-6MW4(0-2) 6MW4(0-2) VANADIUM 2{39.9 MG/KG {Y
092790-6MW4(2-4) 6MW4(2-4) VANADIUM 2163.8 MG/KG Y
100490-6TB2(0-2) 67B2(0-2) VANADIUM 2{18.5 MG/KG |Y
100490-6TB2(2-4) 67B2(2-4) VANADIUM 2{11.8 MG/KG |Y
100490-6T83(0-2) 6TB3(0-2) VANADIUM 2]16.1 MG/KG |Y
100490-6T8B3(6-8) 6T83(6-8) VANADIUM 2[19.3 MG/KG |Y
100490-6TB4(6-8) 6TB4(6-8) VANADIUM 2|32.5 MG/KG {Y
100990-6MW2(0-2)-MAX |6MW2(0-2)MAX | VANADIUM 2]26.9 MG/KG |Y
100990-6MW2(2-4) 6MW2(2-4) VANADIUM 2137.9 MG/KG |Y
101190-6MW1(0-2) 6MW1(0-2) VANADIUM 2]22.6 MG/KG |Y
101190-6MW1(4-6)-MAX 16MW1(4-6)MAX | VANADIUM 2132.8 MG/KG |Y
101190-6T81(0-2) 67B1(0-2) VANADIUM 2|45.6 MG/KG |Y
101190-6TB1(2-4) 6TB1(2-4) VANADIUM 2133.6 MG/KG |Y
101590-6MW55(0-2) 6MW5S(0-2)  |VANADIUM 2j35.5 MG/KG |Y
101590-6MW5S(8-10)  |6MW5S(8-10) [VANADIUM 2{9.0 MG/KG |Y
112790-65S3-MAX 6SS3IMAX VANADIUM 2}53.2 MG/KG |Y
112790-6554 6554 VANADIUM 2{15.9 MG/KG |Y
16144-35 16144-35 VANADIUM 2]22.9 MGIKG IN
16144-36 16144-36 VANADIUM 2[19.0 MG/KG [N
16144-37 16144-37 VANADIUM 2{51.2 MG/KG [N
16144-38 16144-38 VANADIUM 2|24 .1 MG/KG [N
16144-39 16144-39 VANADIUM 2156.0 MG/KG |N
16144-40-MAX 16144-40MAX [VANADIUM 21331 MG/KG [N
1614442 16144-42 VANADIUM 2{31.9 MG/KG |N
16144-43 16144-43 VANADIUM 2|31.8 MG/KG IN
16144-44 16144-44 VANADIUM 21256 MG/KG [N
16144-45 16144-45 VANADIUM 2]18.2 MG/KG [N
16144-46 16144-46 VANADIUM 2|77.9 MG/KG |N
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16144-47 16144-47 VANADIUM 2{328 MG/KG |N
1614448 16144-48 VANADIUM 2}76.5 MG/KG [N
16144-49 16144-49 VANADIUM 2|126 MG/KG |N
16144-50 16144-50 VANADIUM 2}42.1 MG/KG jN
16144-51 16144-51 VANADIUM 2j46.3 MG/KG |N
16144-52 16144-52 VANADIUM 2]368 MG/KG {N
16144-53 16144-53 VANADIUM 2{14.9 MG/KG |N
16144-54 16144-54 VANADIUM 2{73.9 MG/KG |N
16144-55 16144-55 VANADIUM 2{39.5 MG/KG |N
16144-56-MAX 16144-56MAX |VANADIUM 2|25.4 MG/KG [N
16144-60 16144-60 VANADIUM 2j9.21 MG/KG IN
16144-61 16144-61 VANADIUM 2i11.2 MG/KG [N
16144-62 16144-62 VANADIUM 2]41.3 MG/KG |N
16144-63-MAX 16144-63MAX |[VANADIUM 2|287 MG/KG |N
16144-65 16144-65 VANADIUM 21731 MG/KG [N
16144-66 16144-66 VANADIUM 2§50 MG/KG [N
16144-67 16144-67 VANADIUM 2§{190 MG/KG |N
16144-68 16144-68 VANADIUM 2|214 MG/KG [N
16144-69 16144-69 VANADIUM 2[94.2 MG/KG |N
16144-70 16144-70 VANADIUM 2{79.9 MG/KG |N
16144-71 16144-71 VANADIUM 2119 MG/KG N
16144-72 16144-72 VANADIUM 2[121 MG/KG |N
16144-73 16144-73 VANADIUM 2§17.1 MG/KG [N
16144-74-MAX 16144-74MAX | VANADIUM 2[51.4 MG/KG IN
16144-75 16144-75 VANADIUM 2|25.4 MG/KG [N
16144-76 16144-76 VANADIUM 2|8.74 MG/KG [N
16144-77- 16144-77 VANADIUM 2|12.4 MG/KG [N
16144-78 16144-78 VANADIUM 2]36.7 MG/KG |N
16144-79 16144-79 VANADIUM 2|6.26 MG/KG [N
16144-80 16144-80 VANADIUM 2|6.68 MG/KG |N
16144-81 16144-81 VANADIUM 2|7.45 MG/KG |N
B8MW2D0406 6MW2D0406 | VANADIUM 2122.2 MG/KG |N
6MW3D-0406 6MW3D-0406 {VANADIUM 21274 MG/KG [N
6MW75-0709 6MWT7S-0709 |VANADIUM 2|39.8 MG/KG [N
6TB10 (4-6) 67810 (4-6) VANADIUM 2{31.7 MG/KG |N
6TB11 (0-2) 6TB11 (0-2) VANADIUM 2}16.4 MG/KG N
6TB12 (0-2) 6TB12 (0-2) VANADIUM 21146 MG/KG [N
687820 (0-1) 67820 (0-1) VANADIUM 2]11.5 MG/KG {N
67820 (4-6) 6TB20 (4-6) VANADIUM 2{53.9 MG/KG [N
67823 (0-1) 6TB23 (0-1) VANADIUM 2{26.9 MG/KG N
6TB8 (0-1) 6TB8 (0-1) VANADIUM 2]14.3 MG/KG {N
6788 (4-6) 6TB8 (4-6) VANADIUM 2127.7 MG/KG [N
6TB9 (2-4) 6TB9 (2-4) VANADIUM 2{16.0 MG/KG |N
092790-6MW4(0-2) 6MW4(0-2) ZINC 501893 J MG/KG |Y
092790-6MW4(2-4) B6MWA4(2-4) ZINC 501573 J MG/KG |Y
100490-6TB2(0-2) 6TB2(0-2) ZINC 50128300 J |MG/KG |Y
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100490-6TB2(2-4) 6TB2(2-4) ZINC 50{87.1 J MG/KG |Y
100490-6TB3(0-2) 6TB83(0-2) ZINC 501136 J MG/KG |Y
100490-6TB3(6-8) 67B3(6-8) ZINC 50173.1 J MG/KG |Y
100490-6TB4(6-8) 6TB4(6-8) ZINC 50|58.5 J MG/KG |Y
100990-6MW2(0-2)-MAX |6MW2(0-2)MAX [ZINC 50]68.1 J MG/KG |Y
100980-6MW2(2-4) BMW2(2-4) ZINC 50j101 J MG/KG |Y
101190-6MW1(0-2) 6MW1(0-2) ZINC 50{133 J MG/KG |Y
101190-6MW1(4-6)-MAX|6MW1(4-6)MAX | ZINC 50{117 J MG/KG |Y
101190-6TB1(0-2) 6TB1(0-2) ZINC 50{59.1 J MG/KG |Y
101190-6TB1(2-4) 6TB1(2-4) ZINC 50/676 MG/KG {Y
112790-65S3-MAX B6SSIMAX ZINC 50]415 MG/KG |Y
112790-6554 6SS54 ZINC 50{83.3 J MG/KG |Y
16144-35 16144-35 ZINC 50{3860 MG/KG |N
16144-36 16144-36 ZINC 5019400 MG/KG {N
16144-37 16144-37 ZINC 5015040 MG/KG [N
16144-38 16144-38 ZINC 50(849 MG/KG |N
16144-39 16144-39 ZINC 50]979 MG/KG {N
16144-40-MAX 16144-40MAX  {ZINC 5017590 MG/KG |N
16144-42 16144-42 ZINC 50/21300 MG/KG IN
16144-43 16144-43 ZINC 5012570 MG/KG {N
16144-44 16144-44 ZINC 50{140 MG/KG N
16144-45 16144-45 ZINC 501896 MG/KG [N
16144-46 16144-46 ZINC 5013520 MG/KG |N
16144-47 16144-47 ZINC 50§2100 MG/KG [N
16144-48 16144-48 ZINC 50{16800 MG/KG |N
16144-49 16144-49 ZINC 50120300 MG/KG IN
16144-50 16144-50 ZING 50]2220 MG/KG |N
16144-51 16144-51 ZINC 5011320 MG/KG [N
16144-52 16144-52 ZINC 501780 MG/KG |N
16144-53 16144-53 ZINC 50]642 MG/KG [N
16144-54 16144-54 ZINC 5017380 MG/KG [N
16144-55 16144-55 ZINC 50/3370 MG/KG [N
16144-56-MAX 16144-56 MAX |ZINC 50]1300 MG/KG [N
16144-61 16144-61 ZINC 50]105 MG/KG IN
16144-62 16144-62 ZINC 50}4440 MG/KG [N
16144-63-MAX 16144-63MAX |ZINC 50[1940 MG/KG |N
16144-65 16144-65 ZINC 50]1880 MG/KG [N
16144-66 16144-66 ZINC 50]1790 MG/KG [N
16144-67 16144-67 ZINC 5013500 MG/KG |N
16144-68 16144-68 ZINC 5011150 MG/KG N
16144-69 16144-69 ZINC 50]1080 MG/KG [N
16144-70 16144-70 ZINC 50§2380 MG/KG [N
16144-71 16144-71 ZINC 50| 1500 MG/KG {N
16144-72 16144-72 ZINC 5012600 MG/KG |N
16144-73 16144-73 ZINC 50{304 MG/KG |N
16144-74-MAX 16144-74MAX |ZINC 50{1260 MG/KG [N
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Residentiat Land Use Scenario
Exceedances of PRGs

nsample sample para PRG | resuit units validated
16144-75 16144-75 ZINC 50j402 MG/KG |N
16144-77 16144-77 ZINC 501050 MG/KG |N
16144-78 16144-78 ZINC 5018980 MG/KG |N
6MW2D0406 6MW2D0406 |ZINC 50/79.4 MG/KG {N
6MW3D-0406 6MW3D-0406 |ZINC 50(61.3 J MG/KG |N
6MW7S-0709 6MWT7S-0709 |ZINC 50188.1 J MG/KG |N
6TB10 (4-6) 6TB10 (4-6) ZINC 50]60.7 MG/KG N
6TB11 (0-2) 6TB11 (0-2) ZINC 50/236 J MG/KG |N
6TB12 (0-2) 6TB12 (0-2) ZINC 50{147 MG/KG [N
67820 (0-1) 6TB20 (0-1) ZINC 50]241 J MG/KG {N
6TB20 (4-6) 6TB20 (4-6) ZINC 50[1820 J |MG/KG [N
67823 (0-1) 67823 (0-1) ZINC 501669 MG/KG |N
6789 (24) 6TB9 (2-4) ZINC 50{69.0 MG/KG {N
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9/10/97 8:46 AM

NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut

Site 6 DRMO
Groundwater Monitoring
Alternative No. 2
Unit Cost Total Cost Total Direct
item Quantity] Unit| Subcontract Material Labor Equipment Subcontract Material Labor Equipment Cost Comments
1 MOBILIZATION/DEMOBILIZATION
1.1 Office Traller (1) 1 MO $500.00 $500 $0 30 $0 $500
1.2 Storage Traller (1) 1 MO $500.00 $500 $0 $0 $0 $500
1.3 Construction Survey - 1 LS $1,500.00 $1,500 $0 $0 $0 $1,500
1.4 Equipment Mobil /D ion 1 LS $3,500.00 $3,500 $0 $0 $0 $3,500
15 Site Utikties ~ 1 MO $700.00 $700 $o $0 $0 $700
2 DECONTAMINATION FACILITIES & SERVICES
2.1 Decontamination Trakler 1 MO  $1,500.00 $1,500 $0 $0 $0 $1,500
2.2 Temporary Truck Decon Pad 1 LS $200.00  $500.00 $50.00 $0 $200 $500 $50 - $760
2.3 Decon Water 300 GAL $0.20 $60 $0 $0 $0 $60
3 INSTITUTIONAL CONTROLS
3.1 Notices Posting 10 EA $30.46 $20.03 $2.00 $0 $305 $200 $20 $525 .
3.2 Deed Restrictions 1 LS $500000 $5,000 $0 $0 $0 $5,000
4 MONITORING WELLS
4.1 Instal 3 Wels 120 LF $120.00 $14,400 $0 $0 $0 $14.400 1 wel 90 1V 2 wells 151t
4.2 Wel Pumps 10 EA $700.00 $132.00 %0 $7,000 $1,320 $0 $8,320
4.3 Control Box 1 EA $1,645.00 $0 $1,645 $0 $0 $1,645
4.4 Ar Une/Water Discharge Tubing 420 LF $3.05 $0 $1,281 $0 $0 $1.281
45 Inground Vaults 7 EA $300.00 $141.00 $0 $2,100 $987 $0 $3,087
4.6 Excavate/ Backfil in Ground Vaulls 2 cy $23.00 $0 $0 $46 $0 $46
4.7 Above Ground Vaults 2 EA $300.00 $141.00 $0 $600 $282 $0 $882
4.8 Repair Existing Cap 1 LS $100.00  $300.00 30 $100 $300 $0 $400 Damaged by well const.
Subtotal $27,660 $13,234 $3,635 $70 $44,596
Burden on Labor Cost @ 30% ’ $1,091 $1,091
Labor on Labor Cost@ 10% $364 $364
Material on Material Cost @ 10% $1,323 $1,323
SubContract on SubCorntract Cost @ 10% $2,766 ’ $2,766
Total Direct Cost . $30,426 $14,554 $5,089 $70 $50,139
indirects on Total Direct Labor Cost @ 75% $3.817 $3.817
Profit on Total Direct Cost @ 10% $5,014
Subtotal $58,970
Heatth & Safety Monitoring @ 10% $5,897
Total Fisld Cost $64.867
Contingency on Total Field Cost @ 20% $12973
Engineering on Total Field Cost @ 20% $12973
TOTAL COST $90,814

n\databbre924\CTO267\S6a2 : Page 1 of 1



NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut

9/8/97 10:47 AM

Site 6 DRMO
Groundwater Monitoring
Alternative No. 2
Annual Cost
Item Cost Item Cost item Cost
tem Annually. Years 1 Thru 3 Every 5 Years Notes

Sampling $20,000 Sampiing quarterly, 14 groundwater samples
per sampling period(inc!. blanks and
duplicates), quarterly plus travel, living and
shipping costs.

Analysis $48,000 Sampling quarterly, 14 groundwater samples
per sampling period(inc. blank and dupiicates)
testing for TCL Volatiles and Semi-Volatiles,
Pesticides/PCBs and Metals.

Reporting $16,000 One report per quarter, 40 manhours per
report plus other direct cost.

O & M of Site $10,186 Maintain asphalt cap, fencing and signs.
5 Year Site Review $10,000 Site analysis performed for years 5, 10, 15, 20,
25 and 30.
TOTALS $10,186 $84,000 $10,000

NADATA\BBRES24\CTO267\S6a2ac
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NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut

Site 6 DRMO
Groundwater Monitoring
Alternative No. 2
Present Worth Analysis
Capital O&M Total Annual
Year Cost Cost Cost
0 $90,814 $90,814
1 $94,186 $94,186
2 $94,186 $94,186
3 $94,186 $94,186
4 $10,186 $10,186
5 $20,186 $20,186
6 $10,186 $10,186
7 $10,186 $10,186
8 $10,186 $10,186
9 $10,186 $10,186
10 $20,186 $20,186
11 $10,186 $10,186
12 $10,186 $10,186
13 $10,186 $10,186
14 $10,188 $10,186
15 $20,186 $20,186
16 $10,186 $10,186
17 $10,186 $10,186
18 $10,186 $10,186
19 $10,186 $10,186
20 $20,186 $20,186
21 $10,186 $10,186
22 $10,186 $10,186
23 $10,186 $10,186
24 $10,186 $10,186
25 $20,186 $20,186
26 $10,186 $10,186
27 $10,186 $10,186
28 $10,186 $10,186
29 $10,186 $10,186
30 $20,186 $20,186
Total Cost $708,394.00

NADATA\BBRES924\CTO267\S6a2pw

9/8/37 11:00 AM
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NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut L

Site 6 DRMO

Groundwater Monitoring

Alternative No. 2

Assumptions (The following assumptions are used in the cost analysis)

The time to complete well construction and upgrade will be one (1) month.

Three new wells will be constructed. Two will be 15 feet and one will be 90 feet
deep.

Wells will be constructed of 2 inch diameter polyvinyl chloride (PVC).

Drill rig will have ready access to all 3 drilling sites.

An estimated price of $120 per linear foot for installing a well includes labor,
equipment, materials, development and waste disposal.

10 sampling pumps will be purchased and installed. 7 in existing wells and 1 in each
of the new wells.

Geoguard pumps and equipment will be used for costing. Geoguard pumps will be 2
inches in diameter and capable of a 100 mL/min. flowrate.

5 of the existing wells (6MW2S, 6MW2D, 6MW3S, 6MW3D, 6MW1S) will be
upgraded to in-ground, flush mounted vault boxes.

2 of the new wells (6BMW10S and 6MW10D) will be constructed with in-ground, flush
mounted vault boxes.

A custom 6 inch well cap will be ordered for 6MW6D and an above ground vault box
will be constructed around it.

An above ground vault box will also be constructed on the new well BMWOS.

A Geoguard 2 inch well cap will fit in the current vault box at BMWSS and the
existing above ground vault box will be adequate. 4

For the wells going through the geosynthetic cap, the caps integrity will be restored
using bentonite and cold patch.

A total of 10 groundwater sampies will be taken each quarter. In addition, one
duplicate and one blank sample will be sent in for analysis.

Analysis cost approximately $1000 per sample for TCL Volatiles, Semi-Volatiles,
Pesticides/PCBs, and TAL metals.

A written report will be submitted after each sampling period.

A final report and site review will be completed at the end of year 3.

Any repairs to the asphalt cap beyond routine upkeep will be funded by the base
DRMO to maintain the serviceability of the asphalt surface for their use.
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9/8/37 2:02 PM
NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut
Site 6 DRMO
Hot Spot Excavation, Offsite Disposal, Institutional Controls and Groundwater Monitoring
Alternative No. 3
Unit Cost Total Cost Total Direct
item Quantity] Unit] Subcontract Material Labor Equipment Subcontract Material Labor Equipment Cost Comments
1 MOBILIZATION/DEMOBILIZATION
1.1 Office Trailer (1) ~ 5 MO $500.00 $2,500 30 $0 $0 $2,500
1.2 Storage Trailer (1) 5 MO $500.00 $2,500 $0 $0 $0 $2,500
1.3 Construction Survey 1 LS  $5,000.00 $5,000 30 $0 $0 $5,000
1.4 Portable Communication Equipment 2 SETS  $1,500.00 $3,000 $0 $0 $0 $3,000
1.5 Equipment Mobilization/Demobilization 1 LS $10,000.00 $10,000 30 $0 $0 $10,000
1.6 Site Utilities 5 MO  $4,000.00 $20,000 $0 $0 $0 $20,000
1.7 Decontamination Trailer 5 MO $1,500.00 $7.500 $0 30 30 $7,500
2 DECONTAMINATION FACILITIES & SERVICES
2.1 Laundry Service 20 WKS $250.00 $5,000 $0 $0 30 $5,000
2.2 Truck Decon Pad )
a) Concrete Pad - 8" 40 cY $70.00 $125.00 $5.00 30 $2,800 $5,000 $200 $8,000 '
b) Gravel Base - 6" 30 cY $7.50 $3.33 $8.00 $0 $225 $100 $240 $565
c) Curb 120 LF $3.07 $1.99 $0.05 $0 $368 $239 $5 $613
d) Collection Sump 1 LS $1,450.00 $500.00 $220.00 $0 $1,450 $500 $220 $2,170
e) Splash Guard 780 SF $1.25 $1.00 $0 $975 $780 $0 $1,755
2.3 Decontamination Services 5 MO $1,200.00 §6,000 $0 $0 $0 $6,000
2.4 Decon Water 55000 GAL $0.20 §11,000 $0 $0 $0 $11,000
2.5 Clean Water Storage Tank 1 EA $3,000.00 $300.00 $0 $3,000 $300 $0 $3,300 3000 Gallon
2.6 Spent Water Storage Tank 1 EA $5,000.00 $400.00 30 $5,000 $400 $0 $5,400 5000 Gatlion
3 DEWATERING & WASTEWATER TREATMENT
3.1  Dewatering Pad - 40' x 40'w/5' Berm 75 cY $4.50 $3.54 $10.10 $0 $338 $266 $758 $1,361
32 HDPE Liner 1600 SF $0.50 $0.20 $0 $800 $320 $0 $1,120
33 Sand Layer -12 60 CY $6.00 $2.70 $7.43 $0 $360 $162 $446 $968 Replaced 13 Times
a) Place, Spread & Compact 60 cY $0.84 $2.67 $0 $0 $50 $160 $211
34  Geotextile Layer 180 sY $1.40 $0.30 $0 $252 $54 30 3306
35 Gravel Layer - 12" 60 cY $7.50 $2.70 $7.43 $0 $450 $162 $446 $1,058
a) Place, Spread & Compact 60 CcY $0.84 $2.67 $0 $0 $50 $160 $211
3.6 Drainage Pipe - 4" PVC 240 LF $0.86 $1.44 $0 $206 $346 30 §552
3.7 Drainage Sump - 4' dia. 1 EA $1,450.00 $500.00 $250.00 $0 $1,450 $500 $250 $2,200
3.8 Polyethylene Cover 1600 SF $0.20 $0.10 $0 $320 $160 $0 $480
WASTEWATER TREATMENT SYSTEM
3.9  Treatment Plant Supply Pump 1 EA $1,790.99 $391.75 $6.21 $0 $1,791 $392 36 32,189 200 gpm
3.10 Bag Filter 1 EA $500.00 $100.00 $0 $500 $100 $0 $600
3.11 Filter Bags 250 EA $25.00 $5.00 $0 $6,250 $1,250 $0 $7,500
3.12° Activated Carbon Adsorber 1 EA $137,943.72 3825149 8130522 $0 $137,944 $8,251 $1,305 $147,500
3.13 Treatment Piping - 2" 200 LF $13.00 $7.00 $0 $2,600 $1,400 $0 $4,000
3.14 Electrical Generator 1 LS $9,300.00 $920.00 $172.00 30 $9,300 $920 $172 $10,392
3.15 PE Piping for Treatment Plant - 4" 100 LF $8.64 $4.08 $0.08 $0 $864 $408 38 $1,280
3.16 Discharge Pump 1 EA $1,790.99 $391.75 $6.21 30 $1,791 $392 36 $2,189 200 gpm
3.17 PE Piping for Discharge - 4" 5000 LF $8.64 $4.08 $0.08 $0 $43,200 $20,400 $400 $64,000
3.18 Dewatering Pump 1 EA $1,790.99 $391.75 $6.21 $0 $1,791 $392 36 $2,189 200 gpm
3.19 PE Piping for Dewatering - 4" 10000 LF $8.64 $4.08 $0.08 $0 $86,400 $40,800 $800 $128,000
3.20 Spent Carbon Disposal B
a) Haul & Dispose 10 TON $200.00 $2,000 $0 $0 $0 $2,000 Mode! City, NY
b) Subtitle D Disposal Samples 1 EA  $1,000.00 $35.00 $8.00 $5.00 $1,000 335 38 35 $1,048 TCLP Analysis
n:\data\bbre924\costing\S6a3 Page 1of3



AIALIAL QU IMBAANMAIC N
NAVAL SUDIVIARING O

Groton, Connecticut
Site 6 DRMO

Hot Spot Excavation, Offsite Disposal, Institutional Controls and Groundwater Monitoring

Alternative No. 3

Unit Cost Total Cost Total Direct
tem Quantity] Unit] Subcontract Material Labor Equipment Subcontract Material Labor Equipment Cost Comments
3.21 Dewatering Bed Disposal
a) Haul & Dispose 2200 TON $200.00 $440,000 $0 $0 $0 $440,000 Model City, NY
b) Subtitfe D Disposal Samples 4 EA  $1,000.00 $35.00 $8.00 $5.00 $4,000 $140 332 $20 $4,192 TCLP Analysis
4 EXCAVATION
4.1 Remove Cap
a) Remove and Load Asphalt Layer 1250 sY $1.43 $1.58 30 30 $1,788 $2,475 $4,263
b) Haul Asphalt 180 M $5.00 $900 $0 30 30 $900 8 loads X 20 loaded miles
¢) Dispose of Agphalt Off-Site 104 [o3'4 £49.50 $5148 $0 %0 g0 25,148 Local landfill
d) Remove Crushed Rock Layer 416 cY $1.19 $2.65 $0 $0 $495 $1,102 $1,597 48 in bucket
©) Haul and Store Crushed Rock 416 cYy $1.95 $3.27 $0 $0 $811 $1.360 $2,172
4.2 Install Sheet-Pile Walls 830 LF $312.50 $156.25 $156.25 $0 $259,375 $129,688 $129,688 $518,750 Install to uniform 25f bgs
4.3 Excavate and Load Contaminated Soil 2950 cY $0.72 $1.30 $0 $0 $2,124 $3,835 $5,959 Including GCL '
4.4 Perform Confirmation Sampling 48 EA $157.00 $35.00 $8.00 $5.00 $7,536 $1,680 $384 $240 $9,840 PCB's only”
5 CONTAMINATED SOIL DISPOSAL .
5.1 Haul and Dispose of Contaminated Soil in Landfill 2350 TON $227.00 $669,650 $0 $0 $0 $669,650 Trans., treat and dispose
5.2 Sampie Contaminaied Soii i0 EA  $1,000.00 $10,000 30 30 30 $106,000
€ BACKFILL AND REPAIR CAP
6.1 Clean Soil Fill
a) Purchase and Haul 2950 cY 32352 $69,384 $0 $0 $0 $69.384
b) Spread 2950 cy $0.31 $0.94 $0 $0 $915 $2,773 $3,688
¢) Compact 2950 cY $0.11 $0.21 $0 $0 $325 $620 $944
6.2 Install New Geosynthetic Liner 11250 SF $0.97 $10,913 $0 $0 $0 $10,913
6.3 12inch crushed rock layer
a) Haul From Storage and Place 416 cY §2.15 $3.60 §0 $0 $894 $1,498 §2,392
b) Spread 416 CY- $0.31 $0.94 $0 $0 $129 $391 $520
¢) Compact 416 oY 30.06 $0.08 $0 30 $25 333 $58
6.4 Asphalt layer-3 in. 1375 sY $5.22 $7,178 $0 $0 $0 $7,178 Area removed +10%
7 MONITORING WELLS
7.1 Install 3 Wells 120 LF $120.00 $14,400 30 $0 $0 $14,400 1 well 90 f/ 2 wells 151t
7.2 Well Pumps 10 EA $700.00 $132.00 $0 $7,000 $1,320 $0 $8,320
7.3 Control Box 1 EA $1,645.00 30 $1,645 30 $0 $1,645
7.4 Air Line/Water Discharge Tubing 420 LF $3.05 30 $1,281 $0 $0 $1,281
7.5 Inground Vaults 7 EA $300.00 $141.00 $0 $2,100 $987 $0 $3,087
7.6 Excavate/ Backfill inground Vaults 2 cY $23.00 $0 $0 $46 30 $46
7.7 Above Ground Vaults 2 EA $300.00 $141.00 30 $600 $282 $0 §882
7.8 Repair Existing Cap i LS $100.00 $300.00 30 $100 $300 $0 $400 Damaged by waeii consi.
8 INSTITUTIONAL CONTROLS
8.1 Notices Posting 10 EA $30.46 $20.03 $2.00 $0 $305 $200 $20 $525
82 Deed Restrictions 1 LS $500000 $5,000 20 $0 <0 35,000
Subtotal $1,319,608 $584686 $224,845 $143643  $2,278,788
Burden on Labor Cost @ 30% $67,454 $67,454
n\datathhr Lo...,.\e::—,'x
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9/8/97 2:02 PM
NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut
Site 6 DRMO .
Hot Spot Excavation, Offsite Disposal, Institutional Controls and Groundwater Monitoring
Alternative No. 3
Unit Cost Total Cost Total Direct
ftem Quantity] Unit| Subcontract. Material Ltabor Equipment Subcontract Material Labor Equipment Cost Comments
Labor on Labor Cost @ 10% $22.485 $22,485
Material on Material Cost @ 10% $58,469 $58,469
SubContract on SubContract Cost @ 10% $131,961 $131,961
Total Direct Cost $1,451,569 §643154  $314783  $149649  $2,559,155
Indirects on Total Direct Labor Cost @ 75% $236,087 $236,087
Profit on Total Direct Cost @ 10% $255,916
Subtotal $3,051,158
Health & Safety Monitoring @ 10% $305,116 .
Totat Field Cost $3,356,274
Contingency on Total Field Cost @ 20% $671,255
Engineering on Totai Field Cost @ 10% $335,627
TOTAL COST $4,363,156

n:\datal\bbre924\costing\S6a3
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9/8/97 2:02 PM

NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut

Site 6 DRMO

Hot Spot Excavation, Offsite Disposal, Institutional Controis and Groundwater Monitoring
Alternative No. 3

Annual Cost
item Cost Item Cost item Cost
Iitem Annually Years 1 Thru 3 Every 5 Years Notes

Sampling . $20,000 Sampling quarterly, 14 groundwater samples
per sampling period{inc!. blanks and
duplicates), quarterly plus travel, living and

N shipping costs.

Analysis $48,000 Sampling quarterly, 14 groundwater samples
per sampling period(incl. blank and duplicates)
testing for TCL Volatiles and Semi-Volatiles,
Pesticides/PCBs and Metals.

Reporting $16,000 One report per quarter, 40 manhours per
report plus other direct cost.

O & M of Site $10,186 . Maintain asphatt cap, fencing and signs.
5 Year Site Review $10,000 Site analysis performed for years 5, 10, 15, 20,
25 and 30.
TOTALS $10,186 $84,000 $10,000

NADATA\BBRES24\CTO2687\S6a3ac l Page 1



NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut

Site 6 DRMO

Hot Spot Excavation, Offsite Disposal, Institutionat Controls and Groundwater Monitorin

Alternative No. 3

Present Worth Analysis
Capital O&M Total Annual
Year Cost Cost Cost
0 $4,363,156 $4,363,156
1 $94,186 $94,186
2 $94,186 $94,186
3 $94 186 $94,186
4 $10,186 $10,186
5 $20,186 $20,186
6 $10,186 $10,186
7 $10,186 $10,186
8 $10,186 $10,186
9 $10,186 $10,186
10 $20,186 $20,186
11 $10,186 $10,186
12 $10,186 $10,186
13 $10,186 $10,186
14 $10,186 $10,186
15 $20,186 $20,186
16 $10,186 .$10,186
17 $10,186 $10,186
18 $10,186 $10,186
19 $10,186 $10,186
20 $20,186 $20,186
21 $10,186 $10,186
22 $10,186 $10,186
23 $10,186 $10,186
24 $10,186 $10,186
25 $20,186 $20,186
26 $10,186 $10,186
27 $10,186 $10,186
28 $10,186 $10,186
29 $10,186 $10,186
30 $20,186 $20,186
Total Cost $4,980,736.00

NADATA\BBRE924\CTO267\S6a3pw

9/8/97 2:09 PM

Page 1



NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut o

Site 6 DRMO
Hot Spot Excavation, Off site Disposal, Institutional Controls and Groundwater Monitoring

Alternative 3
ASSUMPTIONS

s Excavation depths will be as follows:
e 6TB2 down to 8 feet
¢ DRMO 57-72 down to 10 feet
¢ DRMO 51-65 down to 8 feet
o DRMO 40-71 down to 6 feet

o The site will meet the remedial goals after the excavation.

¢ The project will take 5 months to complete based on excavation output and transportation
limitations.

e Groundwater is not considered contaminated, therefore disposal is at a no cost.

+ Existing crushed rock drainage layer above the geosynthetic liner is clean and can be
reused.

« Building 481 remains in place.

o Sheet piling is placed around the perimeter of each excavation except 6TB2 which will be
overexcavated with a 1 to 1 slope.

¢« Confirmation sampling will be done at 25 foot intervals along the sidewalls of all excavationé

and on a 25 foot grid spacing throughout the bottoms of all excavations for a total of 48
samples.
e Clean materials will be brought in to backfill the excavation.

e The cap will be replaced in areas which are currently capped. The new cap will consist of a

liner, 12 inch crushed rock layer and 3 inches of asphalt.

s Costs derived from Means are used with 10% added to represent local costs.

s Not enough soil is being excavated to warrant on site treatment.

» Necessary treatment will be done at and by the landfill. Costs for treatment, transportation
and taxes are included in the disposal cost.

o Any repairs to the asphalt cap beyond routine upkeep will be funded by the base DRMO to
maintain the serviceability of the asphalt surface for their use.
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NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut
Site 6 DRMO

Excavation, Treatment, and Offsite Disposal of Contaminated Soil

Alemative No. 4

Unit Cost Total Cost Total Direct
ftem l thtityl Unﬂl Subcontract Material Labor Equipment Subcontract Materiatl Labor Equipmentl Cos(l Comments
1 MOBILIZATION/DEMOBILIZATION
1.1 Office Trailer (1) 9 MO $500.00 $4.500 $0 $0 $0 $4,500
1.2 Storage Traiter (1) ] MO . $500.00 $4,500 $0 $0 $0 $4,500
1.3 Construction Survey 1 LS  $6,000.00 $6,000 $0 $0 $0 $6.000
1.4 Portable Commumication Equipment 2 SETS $1.50000 $3,000 $0 $0 $0 $3.000
15 p Mobilization/D: i 1 LS $10,000.00 $10,000 $0 $0 $0 $10,000
1.6 Ste Utiities 9 MO  $4,000.00 $36,000 $0° $0 $0 $36,000
1.7 Decontamination Traiter 9 MO  $1,50000 $13,500 $0 $0 $0 $13,500
2 DECONTAMINATION FACILITIES & SERVICES
2.1 Laundry Service 36 WKS $250.00 $9,000 $0 $0 $0 $9,000
2.2 Truck Decon Pad
a) Concrete Pad - 8" 40 cyY $70.00  $125.00 $5.00 $0 $2,800 $5,000 $200 $8,000
b) Gravel Base - 6 30 cy $7.50 $333 $8.00 $0 $225 $100 $240 $565
¢) Curd 120 LF $3.07 $1.89 $0.05 $0 $368 $239 $6 $613
d) Colection Sump 1 Ls $1,450.00 $500.00 $220.00 $0 $1,450 $500 $220 $2170
¢) Splash Guard 780 SF $1.25 $1.00 $0 $975 $780 $0 $1.755
2.3 Decontamination Services 9 MO §1,200.00 $10,800 $0 $0 $0 $10,800
2.4 Decon Water 120000 GAL $0.20 $24,000 $0 $0 $0 $24,000
2.5 Clean Water Storage Tank 1 EA $3,000.00 $300.00 $0 $3,000 $300 $0 $3.300 3000 Gakon
2.6 Spent Water Storage Tank 1 EA $5,000.00 $400.00 $0 $5,000 $400 $0 $5,400 5000 Gafon
3 DEWATERING & WASTEWATER TREATMENT
3.1 Dewatering Pad - 40' x 40'w/5' Berm 75 Cy $4.50 $3.54 $10.10 $0 $338 $266 $758 $1,361
3.2 HDPE Liner 1600 SF $0.50 $0.20 $0 $800 $320 $0 $1,120
3.3 Sand Layer-12” 60 cY $6.00 $270 $7.43 $0 $360 $162 $446 $968 Replaced 13 Times
#) Place, Spread & Compact 60 cY $0.84 $267 $0 $0 $50 $160 $211
34 Geotextile Layer 180 sy $1.40 $0.30 $0 $252 $54 $0 $306
35 Gravel Layer- 12 60 cY $7.50 $270 $7.43 $0 $450 $162 $446 $1,058
a) Place, Spread & Compact 60 cY $0.84 $267 $0 $0 $50 $160 $211
3.6 Druinage Pipe - 4" PVC 240 LF $0.86 $1.44 $0 $206 $346 $0 $552
37 Drainage Sump - 4 din. 1 EA $1,450.00 $500.00 $250.00 $0 $1,450 $500 $250 $2,200
3.8 Polyethylene Cover 1600 SF $0.20 $0.10 $0 $320 $160 $0 $480
WASTEWATER TREATMENT SYSTEM
3.9  Treatment Plant Supply Pump 1 EA $1,790.99 $391.75 $6.21 $0 $1,791 $392 $6 $2,189 200 gpm
3.10 8ag Fiker 1 EA $500.00 $100.00 $0 $500 $100 $0 $600
3.11 Fiker Bags 250 EA $25.00 $5.00 $0 $6,250 $1,250 $0 $7.500
3.12  Activated Carbon Adsorber 1 EA $137,943.72 $8,25149 $1.305.22 $0 $137,944 $8,251 $1,305 $147,500
3.13  Treatment Piping - 2 200 LF $13.00 $7.00 $0 $2,600 $1,400 $0 $4,000
3.14 Electrical Generator 1 Ls $9,300.00 $92000  $172.00 $0 $9,300 $920 $172 $10,392
3.15 PE Piping for Treatment Plant - 4" 100 LF $8.64 $4.08 $0.08 $0 $864 $408 $8 $1,280
3.16 Discharge Pump 1 EA $1,790.99 $391.75 $6.21 $0 $1.791 $392 $6 $2,189 200 gpm
3.7 PE Piping for Discharge - 4° 5000 LF $8.64 $4.08 $0.08 ‘$0 $43200  $20,400 $400 $64,000
3.18 Dewstering Pump 1 EA $1,790.99 $391.75 $6.21 $0 $1.791 $392 $6 $2,189 200 gpm
3.19  PE Piping for Dewatering - 4* 10000 LF $8.64 $4.08 $0.08 $0 $86.400 $40,800 $800 $128,000
320 Spent Carbon Disposal .
2) Haul & Dispose 10 TON $200.00 $2,000 $0 $0 $0 $2,000 Model City, NY
b) Subtitle D Disposal Samples 1 EA  $1,00000 $35.00 $8.00 $5.00 $1,000 $35 $8 $5 $1,048 TCLP Analysis
321 Dewatering Bed Disposal
a) Haul & Dispose 2200 TON $200.00 $440,000 $0 $0 50 $440,000 Modet City, NY
b) Subtitie D Disposal Samples 4 EA  $1,000.00 $35.00 $8.00 $5.00 $4,000 $140 $32 $20 $4,192 TCLP Analysis
4 DEMOLITION
4.1 3 Light Duty Buildings
a) Demolition N
1) Wals 3000 ©  SF $0.91 $0.35 $0 $0 $2,730 $1,050 $3,780
2) Ceilings 140 LF $3.29 $1.41 $0 $0 $461 $197 $658
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NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut

Site 6 DRMO
Excavation, Treatment, and Offsite Disposal of Cortaminated Soil
Altemnative No. 4
r ] | Unit Cost Total Cost Tota! Direct
Kem Quantity Unill Subcontract Material Labor  Equipment Subcontract Material Labor qupmeml Cost Comments I
7) Foundation 3700 SF $262 $0.50 $0 S0 $9,694  $1,850 $11,544
b) Dumpster 2 WK $418.00 $836 $0 $0 $0 $6836 40CY
©) Haut 40 M $5.00 $200 $0 $0 $0 $200 10 miles per trip, 4 trips
d) Dispose 124 cY $49.50 $6.,138 $0 $0 $0 $6,138
42 UST's
a) Pump Tank 400 GAL $1.77 $0.02 $0 $0 $708 $8 $716
b) Dispose of Tank Skudge 400 GAL $2.70 $1,080 $0 $0 $0 $1,080
¢) Remove UST's 2 EA $255.73  $693.14 $0 $0 $511 $1,386 $1,898
d) Decontaminate Tanks 440 SF $0.68 $0.15 $0 $0 $299 $66 $365
e) Haul 2 EA $578.00 $1.156 $0 $0 $0 $1,156 Transport for salvage
5 EXCAVATION
5.1 Remove Cap
8) Remove Asphat L ayer 9970 sY $1.30 $1.80 $3.10 $0 $12,961 $17,946 $30,907 $61,814
b) Load and Haul Asphat 1234 TON $5.64 $6,960 $0 $0 $0 $6,960 20 loaded miles
¢) Dispose of Asphak Off-Site 831 cY $49.50 $41,135 $0 $0 $0 $41,135
d) Remave Crushed Rock Drainage Layer 1593 cY $1.19 $2.65 $0 $0 $1,896 $4,221 $6,117 48 in bucket
¢) Haul and Store Rock Drainage Layer 1593 cY $1.95 $3.27 $0 $0 $3,106 $5,209 $6,315 10 miles per trip
5.2 Install Sheet-Pile Wals 2000 LF $312.50 $156.25 $156.25 $0 $625,000 $312,500 $312,500 $1,250,000 Uniform instaliation to 25ft bgs
5.3 Excavate Contaminated Soil 15664 cyY $0.65 $1.18 $0 $0  $10,182 $18,484 $28,665 Including GCL
5.4 Dispose of Treated Soil in Landfil 15611 TON $157.00 $2,450,927 $0 $0 $0 $2,450,927 Stebiize, haut and dispose
5.5 Perform Confirmation Sampling 260 EA $955.00 $248,300 $0 $0 $0 $248,300 TCL VOA, SVOA, P/PCB, and metals
6 TREATMENT
6.1 Thema! Desorption -
2) Mob/Demob 1 LS $297,300.00 $297,300 $0 $0 $0 $297,300
b) Treatabikty Study 1 LS $25,000.00 $25,000 $0 $0 $o $25,000
¢) Treatment 18325 TON $98.12 $1.19 $0.80 $0 $1,798,043  $21807 $14,660 $1,834,516
d) Shredder Mob/Demob 1 LS $4,757.00 $4.757 $0 $0 $0 $4.757
) Stredder(first month) 1 MO $46,055.00 $46,055 $0 $0 $0 $46,055
f) Stredder(additional months) 8 MO $19,417.00 $155,336 $0 $0 $0 $155,336
g) Conveyor 1 EA  $5,864.00 $5,864 $0 $0 $0 $5,864
h) Performance Testing 12 EA  $1,000.00 $12,000 $0 $0 $0 $12,000
6.2 Chemical Fixation/Solidification
&) Treatabifty Study 1 LS $10,000.00 $10,000 $0 $0 $0 $10,000
b) Treatment 18325 TON $50.00 $916,250 $0 $0 $0 $916,250
¢} Performance Testing 12 EA  $1,000.00 $12,000 $0 $0 $0 $12,000
7 BACKFILL AND RESTORE
7.1 12inch Rock Drainage
a) Haul from Storage and Place 1593 cy $2.15 $3.60 $0 $0 $3,425 $5,735 $9,160
b) Spread 1593 cY $0.31 $0.94 $0 $0 $494 $1,497 $1,991
¢) Compact 1593 cY $0.06 $0.08 $0 $0 $96 $127 $223
7.2 Purchase and Place Clean Soil Fill 15664 cY $3.79 $5.54 $14.19 $0 $59,367  $86,779  $222,272 $368,417
b) Spread 15664 cY $0.28 $0.85 $0 $0 $4,286 $13.314 $17,700
c) Compact 15664 cy $0.11 $0.21 $0 $0 $1,723 $3,289 $5,012
7.3 Restore Area
a) Purchase and Haul Topsoil 1660 cY $34.28 $56,905 $0 $0 $0 $56,905 6 inch topsoil layer
b) Spread Topsoil 1660 cY $0.28 $0.85 $0 $0 $465 $1,411 $1,876
c) Seed | 90 MSF $39.30 $3.537 $0 $0 $0 $3,537
Subtotal $4,870,035 $2,805977 $563,340  $643,800 $8,883.151
Burden on Labor Cost @ 30% $169,002 $169,002
Labor on Labor Cost @ 10% $56,334 $56,334
Material on Materiai Cost @ 10% $280,598 $280,598
SubContract on SubContract Cost @ 10% $487.004 $487,004
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NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut

Site 6 DRMO
Excavation, Treatmert, and Offsite Disposal of Contaminated Soil
ANemative No. 4
Unit Cost Totat Cost Total Direct
Kem Quartity] Unit| Subcontract Material Labor Equipment Subcontract Material Labor Equipment! Cost Comments
Total Direct Cost $5,357,039 $3,086,574 $788,676 $643,800 $9,876,088
indirects on Total Direct Labor Cost @ 75% $591,507 $531,507
Profit on Total Direct Cost @ 10% $987,609
Subtotal $11,455,203
Heakh & Safety Monitoring @ 10% $1,145,520
Total Field Cost $12,600,724
Contingency on Totel Field Cost @ 20% $2,520,145
Engineering on Total Field Cost @ 8% $1,008,058
TOTAL COST $16,128,927
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NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut e
Site 6 DRMO

9/10/97 8:52 AM

Excavation, Treatment, and Offsite Disposal, Institutional Controls and Groundwater Monitoring

Alternative No. 4

Present Worth Analysis
Capital O&M Total Annual
Year Cost Cost Cost
) 0 $16,128,927 $16,128,927
Total Cost $16,128,927.00
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NAVAL SUBMARINE BASE - NEW LONDON
Groton, Connecticut o

Site 6 DRMO
Excavation, Treatment and Offsite Disposal of Contaminated Soil

Alternative 4 ,

ASSUMPTIONS

The entire alternative will take 9 months to complete based on treatment and transportation
capacity.
The site will meet all remedial goals after the excavation of designated areas.

Excavation depths will be as follows:
e Main eco area down to 3 feet to take care of the surface hits.
o Hits below 3 feet will be overexcavated 2 feet below the hit and 900 square feet ( 30
feet by 30 feet) around the hit.

Contaminants detected at 6MWS5S, which is upgradient from the DRMO, are from another
source and will not be addressed in this alternative.
Buildings 479 and 491 will be demolished and not replaced.
+« The buildings are assumed to be constructed of concrete block with a steel beam
supported roof for costing.
+ The building foundation is assumed to be 6 in wire reinforced concrete.
e The steel beams from the roof will be salvaged at no cost.
The weigh scaie will be demolished and not replaced.
The two UST's, one near bldg. 479 and the other near the weigh station, will be removed and
not replaced.
e The UST's are 5,000 galions in capacity.
They are not leaking but contain 200 gallons of residual product.

[ ]
¢ They were used as fuel/oil tanks.
« They will be salvaged as clean scrap metal at no cost.

Place and remove sheet piling will be used for excavations at or below 6 feet below the
ground level.

The treatment system is set up at the sight.

A dewatering pad will be placed in an excavated area after excavation and removed prior to
restoration efforts and will require 220 LF of PVC drainage pipe.

Confirmation samples will be taken every 25 feet of the perimeter and every 625 square feet

along the floor of the excavation. For excavations deeper than 3 feet additional samples will




be taken at 25 foot intervals along the sidewalis of the excavation. The total number of
samples is approxiamated as 260.

Dewatering pumps will be utilized for work in excavations below the water table, assumed to
be 3 feet below the surface for the entire site, in addition to 1000 LF of PVC piping.

The 12 inch crushed rock drainage layer will be used as backfill on site with hauling and
storage costs associated with it.

Clean materials will brought in to backfill the excavation.

A 6 inch layer of topsoil will be spread on the backfill and the entire excavation area will be
hydroseeded.

Costs derived from Means and ECHOS are used with 10% added to represent local costs.

Groundwater is not considered to be contaminated, therefore disposal is at no cost.




CALCULATION WORKSHEET order No. 19116 (01-61)

pace__ | _of D

CLIENT JOB NUMBER

US Navy = NorTH™I (T0 267 7203
SUBJECT
ALTeRNATIVE. H  cooT E=rMATE. CALCULATIONS
BASED ON DRAWING NUMBER
BY CHEGKED BY APPROVED BY DATE
JABR TOR 12 Fee 97
Mmu Ew ARFA, Exc.A\/A'r:o:J ( Exr ANATE. 70 D -Q-+> 5
e ARE_A 82. 9 Z.Lp {l-\- | f (usnuu PI-AN|HE-‘1’E.K> !
_ Peroerel = L YID & : |
O\IEKE)QLA\IP:T]OI\! ( A‘:buME, Lo l ::LDPE,\
- /,——-—“7,‘7 t i - 1 o ' :
e e : : // / 4 AWMJAM\AKD M a. /b&MAAAlAI\.‘ /LO’(Q ‘

i / : M&M‘M

i

S Vowmes (4, qno@ﬂ(%Xs%ﬂ @, 3c-|5£+3

— _peeas= (3R mom Y,zso 44
e L}QLAAME,-_._ AREa (B '

= (82,926 T 2d) ;
,_,,2&1&,,7.76443 |

i

HoT <pot AT MWD (3)0 &y X_30 $¥_X,_&§E#;_J>éaz> '

. USE SUEET PILE — NO_ OVERExXCANATION

308 pees = (oY 2ol ) = oo 83
8“ PeriMeres = H on-ﬂﬂ = j2zo$y

- Vorume = AREA (Deerd)

= 400 47 (8Q+)
= 1200 £3>

HoT SpoT AT LTAZ (30 &x z20fd X; b-?—-\—_>_ %

30§k L ELT P e

Ahy

_DEPTU 0F Exc. = U'V'i_:_ﬂ*@\.&mbf_ﬁxs )=
Aeea = (304 ) 20p) = 008t
PeEgaMeTER = |20 $i .

Novume = 900 ]2 (5-‘4)

= 2,700 443

0%




" CALCULATION WORKSHEET _orger o, 1s116 0tm - e 2 oF 15

CLIENT JOB NUMBER
LS NANY — NORTHDN  €T0 247 363

SUBJECT L —_
ALTEBNATIVE Y coaT EsTIMATE (ALLULATIONS

BASED ON DRAWING NUMBER

8Y CHEGKED BY APPROVED BY DATE

gg | o 12 Fes 97

i {
{ H

DRM _5\ Ld5 ('bm oF E_xc.. Ef}i (&Equ@;ﬂi@ﬁmﬁﬁx' =
: : : \)x%E— ‘SHEET' ?‘g,_a -_ 0\)0 O\IE&EXC_A\N-\‘\'(]QN\ ‘ .
Ages = 1,990 P2 (uewa Pite)iHETER, )

R jPERME-T‘FK = 275 &

E\th—w-«e. (1,990 -Q\—L;)(ED&-\-\

G250 0:°

i

--..iADKﬂQ.._u_O- 71 ( DE‘.PTL]_OE-_MExc_,. = Lo-pj— (beuow SURFAGE) j-ﬁ-_(f\z.aeaw _xﬁ_:} ;Qi )

, ‘LA‘»F. SMEET PiLe. — No ) ONEREXCAVATION

20% 1 pees = L0t (208r) = Y BOO M
M DeperE@ = 38084+
\Io»u«-&_ ( He00 ++ _.X 33'\') ..... :

o HHoo M SEEEEN

DP\HO 57 ]z (bam OF Exe., = /0 ﬂ'} (SELW 9u&¢=t-\u,) BLL(ALREAW Exc >_,.7 Q-l-_, _
e MBE SHZET Ples — NO OVEREXCAVATION. ‘

. Apsa = 3,603 245 (wema PLaNiMeTER y
e PErMETER = 2544

Qe 2 - (3, v63-¢+‘><74+> = 25, 78l I

i

Dro Utbu_( 50&4— x 2084 x 10 Q«-)
_30Qt_m_wu_mLASE‘%\-\E.ET PILE — NO OVEREXCAVATION - e

T& DeEpru 0 mxc. & IO-Q'*,A(sfe&‘)\d_ﬁfé&?'ﬁﬁ&)fV.3'Q,*_(A‘:?~.F_ADZ{_..E‘EP'),;. S S
Ares = (208 3088) = 900843 |
_FeguMeTER = 1208 , R
Vorume = Y00 £+‘(7Q-+7 L e

= (,3%00 42 |




CALCULATION WORKSHEET _ oréer to. 19118 01-61) - pacE 2 oF 1D

CLIENT JOB NUMBER
US Navy - Mom'um\) & 27 1263
SUBJECT
ALTERNATIVE Y CoST ESTIMATE CALCULATIONS
BASED ON DRAWING NUMBER
BY CHEGKED BY APPROVED BY DATE
ARR TR |2 Feg 97

MW HS (Zo-?-+><?_o2+x u£-+-baap\ 5
y ' MbE__fAAE.E:r Eu g — No oyg,zsrxmvm-mr\iu
, -WMM}M&M v
/ ) / - 5AZEA = (ZOL\-Y 20.0.-&\ Hoo-L+? |
E'—"V | §'PF_.IZLn-Jls;;r;e,rz\ = oL ‘ _
o \/O\_U\L*AE.— = Yoo £+2 (346D
= 1200 -D+3

oTBzo (20 X208t x B4 beep)
30%r  USE SWEET PILE = No_0YEREXCAVATION
__DEerU of ExC = BH (Brum sua»pz_&) =38k (:Ammms, L,_bzﬂ:l:

. /W_AKEA_ @o&+){3o¢+) = 900 $4%

Pemimerer. = Y (204s )= 120 8+
Vorame. = (008 )58+ )

=y %00 443
CMWAD 208+ x 2021 x B%rpeer).
208 UBE SULET PILE — NO OVEREXCAVATION
0%, DepruoF Exe. = B8 (Beiow suriace )= Db (AeadY Exc) = D8t

1 {5&/ ‘PE-@METER‘/Z.OD{- A C

‘,_"_____‘, -._,_VQWMF__.._ 900 £+ v-(.‘>$+) e -
= l4,500 43 A

LMW (20pex 308 x 0 ) o
2044

USE SHEET PlLE — No OVERExXCAVATION

J78 Deeru oe Exc. = 1084 (A%UHE_ ENTIRE AREA OUTSIDE OF ELO. E.xc.._> S
Area = 900 £4 72

 PERIMETER, = /20 9+

_Vorume = 900(‘—+ UDQ’J = 9, ooo-PJr




CALCULATION WORKSHEET _orse to. 18116 11 - eaae H o 1S

CLIENT JOB NUMBER
US NavY - Mozmw (D 267 7263
SUBJECT o
ALTERNATIWVE Y cooT E4TIMATE CALLULATIONS
BASED ON DRAWING NUMBER
BY CHEQKED BY APPROVED BY DATE
JRR yord 12 Fe8 77

ey (bo%xso&urx'/ombggp\

308y : ; : i
_ —-"_:0"-7 LAse. 9\—\55.1',‘?1 LE. — No oy E.&EX(_AVAT\ON : ' :
vl

_ "Tﬁ?"“ :
' /) DEPTH OF EXCAVATION = /Oh(ﬁiwusn&moc\) B'H(AUZtAD*( Ezc\ 7—?4-

é____j// _ reea= 900 H+7T
Y PeRMETER =:1)20 &+

Vo‘__\mr:— = 900 §4% (78+)

_ = (o, Boo -9-\-3
TR0 — LMWZ.

VWSE. oueeT PitE— No O\lEJZ,f.:(_(A\JA‘\"l\)U
_DEPTI. 0F EXCAVATION.= 8¥L(t’>zugu erF‘ﬁc.r_)_tBR-i{Ame Exc. ) 5&*—*
ARen= 30 2 (258y) Jc_319_¥+(8o R—Q |
= 1050 4% v 7,400
N ?) 450 4+=
Pr:&mr—.ra& 20 4+ 35 8 B0 S £ 20 4 & &om L OSer

= 2% & =

i

O LSt

’ 80 g'ﬁ- ) , : ‘ ; f
Vowume = Buso b (su)t 2:5@}( 208 )2H)
S —

5 JAREA NoT W\D-\\k\ MBI 3!_1; Ex;' ;




R

CALCULATION WORKSHEET _ order no. 19116 (01.91) PAGE D o D
CLIENT JOB NUMBER
WS NAIY - NogrHDIN _ CTo 207 T263
SUBJECT ) .
ALTERNATIVE H 05T ESTIMATE. CALCULATIONS
BASED ON DRAWING NUMBER
BY CHEGKED BY APPROVED BY DATE
\Rp TTR 12 Fes 97
TOLT'A Moty M%,b’ f %2'—%3 77 2)‘ (—‘;{-3 'MAN ECO: ARLA
SR . 7zoo S LMWIS
2,700 &} CTBZ
L f 9,950 £ DgMo BI-0S _
L . HHo0 K “DRMp M- 11
- L 25,78\ 9—+3§ DeHo 57~ 72
(5,200 IS DRMO _HS
1,z00 443 GMWLS
| 4,500 £4% eTBZO _
% 4,500 83 MWD -
| 9 000 $4+3 MW TS .
L Lo,200_$#13 LTRD o
14,500 42 TR =MW Z ,
R | 10,245 HP  ovemexcaTion L
Do, U 2 ]
. M 12,575 e )
o Torm, WEIGHT (\_bsur-ﬁm)u, _joo.. l\a[&g) :
L - ( Gla, 454 243 Y 100 lb/#-r‘XlTow/z,ooo o )
. - = /6 32-2- 7: _1oNS e
R & 119,225 TonNS |

_ToTaL . §QB£§A~£—JL&&_€—A__QE SITE S

84,706 4%
9,902y
1,970 57

Yl

et ,W._,_B_'?;-.,\_Elo,@’r‘ . MAIN ECo AREA T OVE—MTIOQ,F“ ,_,-,_
i Y00 ME L UMWIS

I 900 #* GMWIS

e 750 44 wMwz (5o%x252+p.zsa OUTSIDL. OF _MAIN.

CBLo Bxe. > R




pace_ Lo o 1D

CALCULATION WORKSHEET__orser Order No. 19116 (0191)
CLIENT JOB NUMBER
AS NAJY — NoeTudn IO 207 1303
SUBJECT R —
AiTegnaTive. Y COST ESTIMATE. CALCULATIONS
BASED ON DRAWING NUMBER
BY CHEGKED BY APPROVED BY DATE
ARR TR Iz Fes 97
MW (eeweree)Exc Neonen) = (zorrXBa) = 9wo &
ez o (1208X3%) = ALof#*
DR Bl-U] (2258 S0 = ) 27 HE
DRMo UO-T| (zsob)>n) = 11490 §4°
DRuo H1-T2. - (2353 ) 7 84) = 4D 8T
‘szm e L ! (\ZO%YTH—') = 8‘-10 4‘-+
. > ‘ ONLY NEED HALF of THE Pﬁmm:naa w:ar) .
o emy! PLED BreAuss of BokDERING Exc, (40 AH—Y %20 = lzo 245
TR 20 - L (\w@+\(62+) :  Loo 9+t
. MR - (mm ( 58) = oo Be?
e LMWTS e SoT T (Jzoquo.Qﬂ = 2060 %"
: “ <r 3o BT : S
I QIE:&_(%amusf. Or-_bov.bqu;mvmffq ) ( ‘70%“’7&«\ 20 Qs- L
UTEJO___.,QM wo (o ( 2w:»Y 5£+) J&pﬁo S

‘ IO 77Qi 5&+’-

l

1l

i
]

JoPsor. VOL.u\ME. = _ToTAL. bw&rﬂ*r_a ABTA X ’bapmi AsoUr L___.Sf__hLLAIM£>
(89,70 2% ) o. 584D '

Yo, o 1 o

L 6O oY

___SEEd AREA T

i
{

‘88 7ocp h ( 1M$F/| ooo@-ﬁ)
| 88 1. MSFE ‘

B \t‘ i

fj O MSE

1
!




CALCULATION WORKSHEET _orger bo. 19116 01.61) - pace_ ] oF 1D
CLIENT JOB NUMBER
WS Navy — NogTudy — CTo 267 1%306%
SUBJECT T
ATERNATWE. Y CooT ESTIMATE CALCLULATIONS
BASED ON DRAWING NUMBER
BY ’ CHEGKED BY APPROVED BY DATE
JRR T58 1l Fep 97
AseunT (AsbuME. 3" iavea §) o los /443 |

AV_QquLE—_V__ (8%700 L YO.Z..S 8

= 2724720.5 48 & B3 (v

= 12_3351'»:\) v )zlsq'roadi |

WE-\(;.\.-{T' = (ZZ,L-\ZU (‘-+3YHO bs/ﬂgy \Téﬂl/booo\vs>

- Area_= (83,700 B2 ) 1ov/qnt)

= 9,901 2 9¢ ¥ ‘H‘io oY

CoNFIRMATION. 6AMPL-E€:

i

= ) 6AHPJ—$

Evar_&:c__, 258+ _oF PERIMETER = ,frl,_h\w Qﬂ;LSB Xulﬁﬁnnz./ zf>4+>

|
bl

r— Carz,b EverY (258) 75 84 )= 2s 4

B <8(o S50 N JXI SAMPLE /(92.51“—*-2 )
w H

= |38 SAMRES

])r-_E.PF_,R () 34‘—+) ExcAVATION SiDEWALLS.

e APPLOXIAMATE. AS Zsanm_f.sj_zs_@i OF TRENCU-; Lm_; ég;. .
UoAMPpLEs [ EALH —EOR_SQUARE.0R.CIRouAL £X

_ Y 59 sAMPLES

Core

Torz%:_,--__,_us + 128+ 5D ; -

= 259 SAMPLES

LM 200 SaMpLEsS : L




CALCULATION WORKSHEET _order ho. 15116 @101 - PacE_ B _oF_I5

CLIENT JOB NUMBER
US NAavY — Norzrubm CTe 267 7303

SUBJECT _
ALTERNATIVE. H  CoaT ESTIMATE CALLULATIONS

BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE

AR TTR 5 Fen 97

‘g‘Dgi_Ng-rp;f_N_%gr ‘PA - RanbZE. /bAY Ho:_bndb TiME.

- Assqme_ CAPA&.J:Q{._Q&TH?—K"’?&L DELORET (0 15 ISC. rq~s~/z>AY

_._Nllot.,umeewoaﬂéu ;- I‘S‘o st (ZDOOMM X \Qt/ oo)bs)

S - _=.3,000. Q—L‘s'

. _MAZE.A REQD_&T__,Z-?-P bwfu = (3 00 ~‘r‘+ )/(z »?-+>
e i = 1,500, 4

{

g v1% = 1500 wi (s 07) ¥ 00 BF = 178 =
! T (A’:suML'DMQ»J&»N$ Llo%#xqo%-L

S WC_ ?\?\No, Ab‘:uxME. AROUND. TUE PERIMETER. + ONL. COKNb&TD gowi:k,
' ' Parz.m,ma— 40 &+ 4 '—lO*?-*-t-LiO-H +40&r = )0 &‘-4-

b\@qonm_ ={Q‘0¥*—)”+ (qou)z By

_P\P1Mq= ..A,)U,O,Q-t-\: 5‘7 \°+..= 217 %»c. 5=Z‘AO‘H-

ueer _'P)ur\zo, ARgasi 235 (88) T LBEOME
S S N -2 28 Y (PR DR N - S
: ] zosr(usr) = ), 280 BT

PRI N N S Y- 3 S

.;.,,,‘....C.&u;\_.\&hm.&o.c;\;._hz.gxaﬁg;.,.L—.&:(.e& . ,,(.\2.. N T, AP U3 000 %\—")
;.___,\,[Q'L.wﬂ.a_;‘,@ 3,000 Q’e—"‘)ﬁ 18+ = H3, 000 842 _ o
e . = p93 ey i
ws.nqq» _(A,ssumz, 100 ‘b/e.u) |

L = (43,000 2 X 100 Jb/ws3 7\ \T N/ 2000 1k ) R

: 7’\50 ToNs




CALCULATION WORKSHEET Order No. 19118 {01-91)

page___ 9  OF

15

CLIENT

JOB NUMBER

7203

SUBJECT

LS NAYY = NORTUDIY  (To 2471

ALTERNATIVE Y coST ESTIMATE CALLULATIONS

BASED ON

DRAWING NUMBER

BY

CHECKED BY

APPROVED BY

DATE

5 ceg 97

IR

TIR

Bng

Lﬁl (50&'—4-)( z_o-u\

loooﬂ—\r"

i ?EK\MET’F& = lL-iO 3—’1—

A‘:sum&'_ 104+ Higu, BLoca WALS 0, S 4 ThICK.

I SuFLF&(_.E. E'«&E-A oF NAu &=

l‘-)O ++ Qo sfﬂ l‘-ioo “=

"Koor; Assume, orEEL Fr&amwg baA-r‘L‘: H'% 2" spacen AT »o&—-\- INTERVALS

r\)o‘

DE_BEAMS = D BeAms. Zo«?—t- LO'\H.,

3 Léuqm = (_oofH—

E;L.bc:, 4279

(uo{1+>< Zo&’-+).

AREA =

1200 L%

Asféwmf_ oS+ &-\xqu,._%m.u;...wwé._. 0.5 b TUIC K e

P\:R\Ha-r—rz = L0 &% — e

T .
_SUREACE. AREAS OF WALLL = (toouxlo-¢+)= 100k
S --__Rooe:..Afo.qua_ STERL FRAMING, BEANS 4 ' x & SPACED AT 10% er_zm,s

. ' Noi op BEAMS = H BEans 204k Loy

) Lauqm = 80-9-!- |
‘NE—\qu Sc.,N..E_“(‘lOH—X 150 41—) ASHUME b“ WIRE. RENFORLED Louc&zz’ﬁ
L AKF,N:.,. 1500 M4F I
. \/omg\a = 150 £43 ..

T—OTALNAU_AZE.A‘ Hoo ¥+ + 1600 $+ LE 3000-94" B

ToTaw. BEAM LENGTHS = 8O & + €O $4.

Tota . (—ON(_KEIL.MA‘KE.R =

_\\)on_w\r_ OF . PEMOLITION MATERIALS *
=. 2000 #% (o S'Q-ﬁ + 2700 % (o. gh)

=.3,220 8+ 2

=_J40. &+

1000 Hi¢ 12008+ +1500 &+

= 3,700 4"

(Aesqmr, RECYCLING OF STELL wms> N

124 <y .

DumpsﬂaK('—{oc_%)

No,,é or tome =24 )/ wo v = 3] =

Y Loadpo



CALCULATION WORKSHEET _orser o, 18118 0191 | - pace_ [0 oF (5

CLIENT

JOB NUMBER
WS NANY -~ Nog:n..\bl\l (Yo 2 71263 _

SUBJECT

ALTERWATIVE. Y (oST ESTIMATE CALCULATION S

BASED ON

DRAWING NUMBER

BY

CHECKED BY APPROVED BY DATE

ARR TR % Fes 97

;uST‘ éuzpm_&_&&a& .Qﬁﬁe»w«xe. 834- 'DlPr >< 134'4— '-hrl \( 5 oooc,m, t:&) —
‘ 4AZ?E.A Z.TT’Y'Z + er_‘ch,-_______.__q (Zx By -x-_ CARCUMELRENCE X Ha\u.\f)
= 27 (4t +zr(use X2, 238 ) —

=_H204EE M gyo 45

o

ToPSol . VOLUME = (CN &QQ {4 X,o S‘H) e ASSUME N LAXER

iﬂ

_SEED. AREA = (9/ 89041+"\(IM$P/. Ooo%r‘)mf e

vob.,mf.,__..w B904s2 )(o esee)

= 22,973 E @S ey
L WEIGUT = @zﬂn @3 Xl o !b/&-ﬂ)( /zooo n»«)_‘_
e : L4 Tons ... M,
AREA 9{8%!;& (\sy/iy§ /0,210 sY

CoNFIRMATION  SAMPLES
E—\/E,K\( 25 H oF PERIMITEAL = ( LHO 434 * l€7 N)/ Z_S’

25 5 Ca&L’D SAMPLLSG RAPPX. S (,pO

To'mc, =_\20. . _ d

‘bcwp.‘rr,fiwo, PAD . Q&szn. BASE (uw )
_MRenz= (Loo 2+t loxAn?) = 178 sy
. Vou. (Q@A\ILL. AND CONCRETE 'PAD) 100 &+%. (O SLr+0.58 ) L
= 1v00 Q—* B ey L




CALCULATION WORKSHEET _orser to. 19116 @141 . pace |l oF |5

CLIENT JOB NUMBER
S Navy - Norrnfoiv eTo 27 7203

SUBJECT ~
ALTERNATIVE H  CosT ESTIMATE
BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE
LRR TIR 5 Fees 97
L ' UNIT o MAT *Laeoa-. o Egue..._
____________ Dawa—mmuc_, _Pm;!.g@—m ‘xqo-._- o Ecnos 1802 0221
e 82024 YT 01T
» Q_z,_; _o_L_L{_* 0.02 (o
Y~ 21%. LV SR ¥ -1 PR © S £ B

_ ko" AR . (Pammmm l(oo-9+> Ewdos 1Dol_0zol
e L 0.8  _  ouel. 0Dl

@0 0.0 T jodker
BT LY« 2 Cr SR - X <) R

- ANC deaiNAGE. Px?E_.H_“_b\e., Hr.ﬁws ‘ka L0270 16D 2000 )
L= . 0.906 B T L
09 _QId 0% erm

DRAINGGE PaMP . Yo wp . MAL 15Z 980 TIBO o

. 2.\ , . e . 0k cXx .

FounmaTion " Geavecl  M9e 022 309 0100 .
) S B 2 A 2 X S 2 0.29 .
e e 0 0 0.92 . 0.032 (90o.cx

H86 025 o.zzo




CALCULATION WORKSHEET _ orser o, 13116 w1611 o pace_1Z o IS

CLIENT ) JOB NUMBER

US NAVY = NoeTd iy CTo 267 723
SUBJECT - —

Ame.muarws_ 4 cooT ESTIMATE
BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE

JRR _ . fJ‘oZ , 5 Fes 97

H— O iUN:-‘T—; ’ iMA'T'Z- __laboe. _Eque
Bsalbawe | : |

NS (c,mem- m) M% 0z0. 75‘4 2oMOL
B | oF ’ 0,83 0.32.

S S S 098 003 t3her
1 R | TR 08035
,.RQQF' (%TE_LL. BEAAS, l-\"x2> ) M‘ib 0204 2020 ..
v e 2234 [.2.9
L R ;M 020 0.3 hex
;W;w;“;.wwz.;ww [ S B 3asmwmgm LML
_FoubaTion RenovaL. L w\VLE,‘KENFOLc.a.b . -
4 MG ozo 1SY oq 20 _ : : o
S T R DS SO~ N S R S R
: R S SR S — 1 24 . @05 10]99-[

- ! : : ; S 2.2 050
— _ ’D\b?obp AS*&L..DO;, MAT Lﬂiu_,az.a.u I2.0100 .

IR > A 5u5c—o~r‘m&u" Hs

bumvsra& L1\0 oY _ﬁwm 020 uzo 06409

LWk §MB~ONTKAC—‘T‘ L3O

e 5‘&_ Q% T
S S S 1 S S
e Heong ‘ ; | SR

M SuBCoNTRACT. 50D




SN

CALCULATION WORKSHEET _oruer No. 19118 01-91) - PAGE |2 oF IS

CLIENT JOB NUMBER
US NavY — Nom’nb\\) CTO 2L1 12632

SUBJECT o
ALreepnaTive B LOST ESTIMATE

BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE

AR2 7’:)'/1 5 Fes 97

U\mr __MAT'C LABOZ.  Eaw® . .

RamovE. W’-a‘\"

Re.mwr.__‘_E._c.uos 33IOQ5OL_ B

EA o 22245 L3013
| | : 233 Yol igher
_Pume. Ealos . 1019023 e

‘ GAL G 0202,
: SRS 1" R Y A%
177 002

b\b‘?&&i CE._ SLUDGE.... ML 020 880 0390,

QAL .. SUBoNTRACT 2. 95T ;
025 0% Foe T
200 ' |
CTRANSPORT.. TANAS M. 020 880 /023

__EA__ SumconmRAGCT 525

] B3 hFeeer
e 578 ... | ‘ ' |
DELOND'A'-MMP:TE. TANK w/ STEAM . e
o Eruios 23 70904 S R

_SF e 1 S B
| 00 0.0l . 1%hCT.

i 0.0 i O Jsj o é




CALCULATION WORKSHEET order No. 19118 (01-91)

4 of 15

PAGE

JOB NUMBER

71263

CLIENT

US Navy - I\)OKTHD\\I Lro 21

SUBJECT

ALTerNATIVE U c.osr' ESriMATE.

BASED ON DRAWING NUMBER

CHECKED BY APPROVED BY

7SR

BY

DATE

5 Fes 97

J4R7

Mu T MPrr'L_

1AL DES LPTlor\)

LABOR. .

EQuIe

Tue

Ho&/DQAQ&, -

EA ‘3\45—' 2947 ZQZ_ SO

Eu—los 33 !kl_ozpt

l:ulos EX) H oz.as

}NDJQ.E_GL 1_-12 ING
/ ./ 57

ToN 8.2 ..
Q%.lz

e e b

0.3
L0.20 .

(-\- iD% \
o bcw&rmuc.\, SLPB. BT EE0S
2.24

S |

246

_.,.,.QC@MJLrg& mq,m.ab .
' EA_ Y2096 127099

[.Se. . o.

I:wos 3’5 /% 8403

1802032

0.7 .
0.02 194
19

3'7"! Zo

SUBCONTRACT . 5, %v&.-jlf

..,,,__'émm»z:&"._

_EcHos. . 3313 2405

_ORIMDEL Hor/DEMOE. . Ecos. 2515 2404
s Y150, 03
Furtee Pesse

540

) 55.77;/'\)9.«.“‘!??»)&55 . Ecuos (9040403
LMD Sue— 5353

MO Sup - LI 055 . FOR _BRSTMINTH. .
CADDITIONAL MINTHS (Ecuob 3313 2409)

Eonos, 33333001




A

CALCULATION WORKSHEET _order No. 1916 01-91).

PAGE |5 OF

CLIENT

WS Navy = Nozmbw CTO 2.1

JOB NUMBER

1203

SUBJECT -
ALTERNATIVE.- H  (0oST E<TiMATE

BASED ON

DRAWING NUMBER

BY CHECKED BY

APPROVED BY DATE

5 Fem 97

\RR TR

w.r MAT '

L LABOR.

'\Ze.sroae, SiTE- (r&om ma:..am— CEs REPorT 5 S

e Pu&m-\%z. hNh H&uu-._,_ ToPso\L .
oY f;u%wum\—c.f

|=H-JVE} S

2420 | o

- ‘Hsa_‘ wswur&af_r 3‘1 20 S




RUULIN UA&

ACAD: K:\CADD\7353\7363CM073WG 92/05/97 HP
- NOTES:
" 1. UNDERGROUND UTILITY LOCATIONS ARE APPROXIMATE. i
_ BASE MAP AND UTILITY INFORMATION FROM MAPS OF . =
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a=z £
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