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STATEMENT OF PURPOSE
 

This Decision Document presents the selected remedial action for
 
the Picillo Farm Superfund Site in Coventry, Rhode Island,
 
developed in accordance with the Comprehensive Environmental
 
Response, Compensation and Liability Act of 1980 (CERCLA), as
 
amended, 42 U.S.C. §§ 9601 et seq. and the National Oil and
 
Hazardous Substances Pollution Contingency Plan (NCP), as
 
amended, 40 C.F.R. Part 300. The Region I Administrator has been
 
delegated the authority to approve this Record of Decision (ROD).
 

The State of Rhode Island has concurred with the selected remedy.
 

STATEMENT OF BASIS
 

This decision is based on the Administrative Record which has
 
been developed in accordance with Section 113(k) of CERCLA and
 
which is available for public review at the Coventry Public
 
Library, 1672 Flat River Road, Coventry, Rhode Island, and at the
 
Region I Waste Management Division Records Center in Boston,
 
Massachusetts. The Administrative Record Index (Appendix E to
 
the ROD) identifies each of the items comprising the
 
Administrative Record upon which the selection of the remedial
 
action is based.
 

ASSESSMENT OF THE SITE
 

Actual or threatened releases of hazardous substances from the
 
Site, if not addressed by implementing the response action
 
selected in this ROD, may present an imminent and substantial
 
endangerment to the public health or welfare or to the
 
environment.
 

PRINTED ON RECYCLED PAPER 



DESCRIPTION OF THE SELECTED REMEDY
 

This ROD sets forth the selected remedy for the Picillo Farm
 
Site, which includes both source control and management of
 
migration components to obtain a comprehensive remedy.
 

The major components of the selected source control remedy
 
include:
 

•	 In situ enhanced vacuum extraction of contaminated soil to
 
remove volatile organic compounds (VOCs) and semivolatile
 
organic compounds (SVOCs). Activated carbon air emission
 
control technology will prevent the transfer of VOCs and
 
SVOCs from the soil to the atmosphere. Soil cleanup levels
 
are predicted to be achieved within an estimated 3 years of
 
operation. A pilot test will be conducted as part of the
 
design to optimize the system prior to the full scale
 
operation;
 

•	 Excavation and off-site disposal of surface soil
 
contaminated with polychlorinated biphenyls (PCBs);
 

•	 Access restrictions to the source area, such as fence
 
construction; and
 

•	 A soil monitoring program to demonstrate compliance with
 
soil cleanup levels and a performance monitoring program to
 
evaluate the effectiveness of the enhanced vapor extraction
 
system and the need to adjust or modify operating parameters
 
of the system.
 

The major components of the selected management of migration
 
remedy include:
 

•	 Extraction of contaminated ground water from the overburden
 
and shallow bedrock aquifers using extraction wells;
 

•	 Treatment of contaminated ground water using ultraviolet
 
(UV)/oxidation with activated carbon adsorption. The
 
treated water would be reinjected into the aquifer or
 
discharged to the surface waters. Contingent upon cost
 
estimates during design, EPA may implement air stripping
 
with activated carbon air emission controls in place of
 
UV/oxidation treatment technology;
 

•	 An environmental monitoring program to evaluate the extent
 
of contamination over time; to demonstrate compliance with
 
ground water and surface water cleanup levels and the need
 
to adjust or modify operating parameters of the system. The
 
monitoring program shall operate until the ground water and
 
surface water are restored to the drinking water standards
 
and are protective of human health and the environment,
 



which is predicted to occur within approximately 20 years,
 

Institutional controls to prevent the use of contaminated
 
groundwater and surface water as a drinking water source
 
until the cleanup levels are met.
 

DECLARATION
 

The selected remedy is protective of the human health and the
 
environment, attains federal and state requirements that are
 
applicable or relevant and appropriate for this remedial action,
 
and is cost-effective. This remedy satisfies the statutory
 
preference for remedies that utilize treatment as a principal
 
element to reduce the toxicity, mobility, or volume of hazardous
 
substances. In addition, this remedy utilizes permanent
 
solutions and alternative treatment technologies to the maximum
 
extent practicable.
 

Paul G. Keougf
 
Acting Regional Administrator
 
U.S. EPA, Region I
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I. SITE NAME, LOCATION AND DESCRIPTION
 

The Picillo Farm Site is located on Piggy Hill Lane in Coventry,
 
Rhode Island, southwest of the intersection of State Highway 102
 
and Perry Hill Road (Appendix A, Figure 1). Coventry is a town
 
of approximately 31,000 residents and is located approximately 20
 
miles southwest of Providence. The Site was listed on the
 
National Priority List (NPL) in September 1983. The Site
 
includes the 7.5-acre disposal area where illegal disposal
 
activities had been documented, which is currently fenced, and,
 
based on the extent of contamination, approximately 35 acres of
 
surrounding woodland and wetland areas.
 

The Site is located in a rural area and is surrounded by mixed
 
woods and wetlands. Approximately 40 houses are located within a
 
one mile radius north, northeast and east of the disposal area,
 
along Perry Hill Road, West Log Bridge Road, and Victory Highway,
 
with the closest two residences located on the Picillo Farm
 
property, approximately 1,300 feet north from the disposal area
 
boundary. A new development is being built along West Log Bridge
 
Road northeast of the Site, with new houses as close as 2,000
 
feet from the disposal area. All these residences are served by
 
private wells.
 

The disposal area is situated just west of the surface-water
 
divide, which separates the Pawtuxet River watershed to the east
 
from the Quinebaug River watershed to the west. The disposal
 
area is an upland field located on the northwest slope of a
 
broad, flat, northwest-sloping ridge. The Picillo Farm lies one
 
mile west of the Quidnick Reservoir, which is used for
 
recreational purposes. An Unnamed Swamp, bordering the Site to
 
the west, drains into Whitford Pond and Great Cedar Swamp,
 
located approximately one mile southwest of the farm. The
 
wetlands and surface waters adjacent to the Site are considered
 
Class A waters according to the Rhode Island Water Quality
 
Regulations for Water Pollution Control.
 

The Site is underlain by unconsolidated overburden materials
 
which include glacial outwash deposits ranging from 20 to 80 feet
 
in thickness. The deposits consist primarily of fine to coarse
 
sand and gravel with scattered boulders in upland areas and
 
organic-rich swamp deposits in some lowland areas. Lenses of
 
silty sand and clay have been observed at some locations but are
 
not common.
 

Compact boulder-rich till consisting of a poorly sorted mixture
 
of sand, gravel, silt and boulders underlies much of the Picillo
 
study area. The till unit varies in thickness from 5 to 40 feet
 
and is laterally discontinuous. A thick unit of boulders present
 
in till often obscures the true bedrock surface. Silt-rich till
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rather than boulder-rich till was observed in portions of the
 
disposal area, ranging from less than a few feet thick to more
 
than 20 feet thick.
 

The glacial deposits are underlained by a generally highly
 
fractured and weathered bedrock. From bedrock core observations
 
it appears that ground water flows through fractures as well as
 
through the weathered rock matrix. The remedial investigation
 
(RI) determined that approximately 10 to 40 feet of weathered
 
bedrock overlies competent bedrock in most locations. The degree
 
of weathering and fracturing in bedrock varies considerably
 
throughout the Site. Boring logs from two deep bedrock wells to
 
the northwest and southwest of the disposal area show heavily
 
weathered bedrock to ten feet below the bedrock surface and
 
fractured and weathered zones to depths of over 100 feet. For
 
the most part, the RI defined shallow bedrock as the uppermost 20
 
feet of bedrock.
 

Several significant features of the bedrock surface beneath the
 
Site (Appendix A Figure 2) are: (I) a bedrock trough which
 
extends from the northeast portion of the disposal area in a
 
northeast direction and forms a bedrock low under a small pond on
 
the Picillo Farm property in the vicinity of monitoring wells MW­
35 and MW-59; (2) fractures extending in a north-northwest
 
direction from the pond up to Perry Hill Road; (3) a local
 
bedrock topographic high under the disposal area from which the
 
bedrock slopes toward the west, north and east; and (4) a
 
northeast-southwest treading fracture system underneath the
 
Unnamed Swamp drainage. The highest bedrock elevations occur in
 
the western portion of the disposal area and to the south of the
 
disposal area. Bedrock lows coincide for the most part with
 
surface water bodies in the area. Outcroppings of bedrock are
 
also found throughout the area.
 

The unconsolidated sands and gravels are highly permeable with
 
moderate to high hydraulic conductivities. Sand and silt
 
mixtures are less permeable and have lower conductivities. Most
 
of the till encountered at the Site contains predominantly sand,
 
gravel and boulders, instead of fine silts and clays, and is
 
moderately permeable. By contrast, the clay lenses and silt
 
lenses appear to act as semi-permeable layers in highly localized
 
areas. Weathered shallow bedrock, especially to the west,
 
northwest and southwest of the disposal area has a moderate to
 
high permeability. Less weathered shallow bedrock to the east
 
and south of the disposal area, is much less permeable. Ground
 
water flow in the competent bedrock takes place primarily in
 
interconnected networks of fractures.
 

The predominant direction of overland runoff and ground water
 
flow in the unconsolidated deposits and shallow weathered bedrock
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is from the disposal area toward west and southwest. Most of the
 
ground water discharges into the Unnamed Swamp and Great Cedar
 
Swamp; surface water flow in these water bodies is south and
 
southwest. Ground water flow in the deep, more competent bedrock
 
is controlled by the fractures and the bedrock matrix. Deep
 
bedrock, shallow bedrock and overburden are found to be
 
hydraulically connected, thus the ground water can readily move
 
between the unconsolidated sediments and the bedrock.
 

A more complete description of the Site can be found in the
 
Picillo Farm Remedial Investigation Report, December 1992 (Rl
 
Report), in Sections 1 and 3.
 

II. SITE HISTORY AND ENFORCEMENT ACTIVITIES
 

A. Land Use and Response History
 

The characterization of current land use was performed
 
through the interpretation of aerial photographs, zoning
 
maps and site visits. The Site is located in a central
 
rural section of Rhode Island, is removed from metropolitan
 
areas and is currently zoned for rural/residential use. In
 
1988, because of the concerns about Site contamination, the
 
Town of Coventry placed a moratorium on building near the
 
Site. A year later, a local developer successfully
 
challenged the moratorium in court resulting in residential
 
development in the vicinity of the Site. As a potential
 
future land use, EPA considered residential development of
 
upland portions of the Site and continued recreational use
 
of the wetlands on the Site.
 

The Picillo Farm property had been used as a pig farm when
 
drums containing hazardous wastes and bulk wastes were
 
illegally disposed into several trenches within a 7.5-acre
 
area of the farm over a period of months in 1977. Wastes
 
disposed of at the Site included industrial solvents, oils,
 
pesticides, PCBs, paint sludges, resins, still bottoms, and
 
other hazardous materials. The total volume of the
 
materials disposed at the Site is unknown. In September
 
1977 a sodium aluminum hydride explosion and fire at the
 
Site brought the dumping activities to the attention of
 
regulatory agencies.
 

Since September 1977, a number of investigations and
 
remedial activities have been conducted at the Site. The
 
State of Rhode Island and EPA engaged in joint cleanup
 
activities/supervision and single-party cleanup
 
activities/supervision. Between 1980 and 1982 the trenches
 
located along the perimeter of a cleared field — the
 
northeast trench, northwest trench, west trench, south
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trench, and two slit trenches -- were excavated,
 
approximately 10,000 drums and contaminated soil were
 
removed and disposed off site. Some of the contaminated
 
soil from this excavation was placed in three stockpiles on
 
the Site and was designated as the PCB pile and the first
 
and second phenol piles (Appendix A, Figure 3). In 1982, a
 
RIDEM contractor performed land farming of the first phenol
 
waste pile and decreased the phenol concentration from
 
approximately 870 ppm to 60 ppm. Pilot studies conducted by
 
RIDEM on the biodegradation of the soils contaminated with
 
polychlorinated biphenyls (PCBs) proved to be unsuccessful.
 

In 1985, after conducting a Remedial Investigation/
 
Feasibility Study (RI/FS), EPA issued a Record of Decision
 
(ROD) which called for disposal of contaminated soil in an
 
on-site RCRA landfill. The State of Rhode Island contested
 
the ROD, and in 1987, following the enactment of the
 
Superfund Amendments and Reauthorization Act (SARA), EPA
 
issued an amended ROD. The amended ROD called for the off-

site disposal of stockpiled contaminated soil and the
 
implementation of the Remedial Investigation/Feasibility
 
Study (RI/FS) to determine the nature and extent of the
 
residual contamination and to evaluate cleanup alternatives.
 
In 1988, under an agreement with EPA, four of the
 
Potentially Responsible Parties (PRPs) performed the off-

site removal of the contaminated soil and site closure
 
activities: filling, grading and revegetating the Site,
 
constructing of a surface water runoff control system, and
 
installing a fence.
 

A more detailed description of the Site history can be found
 
in the RI Report, Sections 1 and 3.
 

B. Enforcement History
 

EPA initially proposed the Site for the NPL on October 23,
 
1981. On December 15, 1981, EPA notified approximately ten
 
(10) parties who either owned or operated the facility,
 
generated wastes that were shipped to the facility, arranged
 
for the disposal of wastes at the facility, or transported
 
wastes to the facility of their potential liability with
 
respect to the Site and requested them to undertake the
 
clean-up of the Site. On January 20, 1983, EPA notified
 
approximately twenty (20) parties of their potential
 
liability. Follow-up notice letters were sent to
 
approximately eleven (11) parties on April 12, 1983, and
 
approximately nineteen (19) parties on April 17, 1985
 
inviting them to participate in settlement negotiations.
 
Negotiations commenced with these potentially responsible
 
parties (PRPs) on May 3, 1985 regarding the settlement of
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the PRP's liability at the Site and continued in 1985 and
 
1987. On October 27, 1987, EPA notified approximately
 
seventeen (17) additional parties of their potential
 
liability with respect to the Site and the on-going
 
negotiations with a group of PRPs.
 

These substantial negotiations resulted in four (4)
 
settlements agreements with twelve parties for a total
 
recovery of $1.6 million in EPA's past costs, plus an
 
agreement by four of the parties to perform a source control
 
remedial action specified in the 1987 Record of Decision.
 
Rhode Island also recovered some of its past costs under
 
these settlements.
 

In October 1989, EPA filed a lawsuit against two non-

settlers to recover the remainder of its past costs.
 
Pursuant to the March 1992 court judgment, EPA received a
 
total of nearly $4 million toward cleanup of the Site. The
 
court found the parties liable with respect to the Site and
 
upheld EPA's authority to pursue responsible parties for the
 
cost of cleanup actions performed by the government.
 

On March 8, 1993, EPA notified approximately 17 parties of
 
their liability or potential liability and requested their
 
voluntary participation in the remaining cleanup activities.
 

The PRPs have been active in the remedy selection process
 
for the ground water contamination at the Site. In 1992 and
 
1993 EPA met several times with the PRPs' technical
 
committee to discuss the findings of the RI/FS. Technical
 
comments presented by PRPs during the public comment period
 
are included in the Administrative Record. A summary of
 
these comments as well as EPA's responses, which describe
 
how these comments affected the remedy selection, are
 
included in the Responsiveness Summary (Appendix D) of this
 
document.
 

The State of Rhode Island also took enforcement actions at
 
the Site. In October 1977, following the discovery of the
 
illegal dumping, the Stare filed suit against the Site
 
owners. The court ordered the Site owners to remove all
 
contaminated materials and dispose of them at a facility
 
approved by the state and to perform a study of the ground
 
water contamination. The Site owners failed to comply and
 
were found in civil contempt. In 1983 the State filed suit
 
against thirty-five (35) parties (owners, generators and
 
transporters), settled with twenty (20) of these parties,
 
obtained default judgment against the Site owners and
 
dismissed one (1) party. In May 1987, the court found three
 
(3) parties liable with respect to the Site and ordered them
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to pay approximately $1.5 of the State's past costs.
 

The State filed several other lawsuits against the Site
 
owners. In 1979 the State challenged the conveyance of the
 
Site by the owners of the Site at that time. The conveyance
 
was voided and the Town of Coventry eventually acquired the
 
Site through a tax delinquency sale. The State also filed
 
an action to seize property in Florida owned by the former
 
Site owners.
 

III. COMMUNITY PARTICIPATION
 

Throughout the Site's early history, community concern and
 
involvement has been moderate to high. Before 1981, most
 
community relations activities were conducted by the State. In
 
1980, local citizens formed a group called Save our Water (SOW)
 
which represented concerned citizens and became the primary point
 
of contact between the community and involved agencies.
 
Recently, the group has been less active.
 

During the removal and remedial actions and investigations, EPA
 
has kept the community and other interested parties apprised of
 
the Site activities through informational meetings, fact sheets,
 
press releases and public meetings. EPA also maintained an
 
information repository near the Site.
 

During October 1981 EPA issued the first community relations plan
 
for the Site. In 1984 and 1990, EPA released revised community
 
relations plans which outlined a program to address community
 
concerns and keep citizens informed about and involved in
 
activities during remedial activities. EPA's informational
 
meeting for the first ROD was held on April 22, 1985, followed by
 
a public hearing on May 15, 1985. A public meeting was also held
 
on May 7, 1987, following the issuance of the amended record of
 
decision.
 

On September 7, 1990 EPA made the administrative record available
 
for public review at EPA's offices in Boston and at the Coventry
 
Public Library, 1672 Flat River Road, Coventry, Rhode Island.
 
The administrative record was updated on January 31, 1991 and
 
June 22, 1993. EPA published a notice and brief analysis of the
 
Proposed Plan in the Kent County Daily Times on June 22, 1993,
 
and in the Providence Journal Bulletin on June 25, 1993, and made
 
the plan available to the public at the Coventry Public Library.
 

On June 29, 1993, EPA held an informational meeting to discuss
 
the results of the Remedial Investigation and the cleanup
 
alternatives presented in the Feasibility Study and to present
 
the Agency's Proposed Plan. Also during this meeting, the Agency
 
answered questions from the public. From June 30, 1993 to July
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29, 1993, the Agency held a thirty day public comment period to
 
accept public comments on the alternatives presented in the
 
Feasibility Study and the Proposed Plan and on any other
 
documents previously released to the public. On July 13, 1993,
 
the Agency held a public meeting to discuss the Proposed Plan and
 
to accept any oral comments. A transcript of this meeting and
 
the comments and the Agency's response to comments are included
 
in the attached responsiveness summary (Appendix D).
 

IV. SCOPE AND ROLE OP OPERABLE UNIT OR RESPONSE ACTION
 

The remedy described in this Record of Decision addresses the
 
remaining contamination at the Site. Removal of the drums and
 
contaminated soil conducted in the early 1980s reduced the
 
immediate threat to public health from exposure to hazardous
 
waste contained in the drums and trenches. The first Record of
 
Decision, signed in September of 1985, as amended in March of
 
1987, required removal of the remaining stockpiled soil and site
 
closure activities. That remedy reduced the risk to public
 
health from exposure to contaminated soil remaining onsite.
 

The selected remedy in this Record of Decision was developed by
 
combining a source control and a management of migration
 
alternative to cleanup the remaining contamination. In summary,
 
the remedy provides treatment of contaminated ground water and of
 
residual soil contamination. This remedial action will address
 
the remaining principal threats to human health and the
 
environment posed by the residual soil contamination, that
 
presents a continuing source for leaching of contaminants into
 
the ground water at the Site.
 

V. SUMMARY OF SITE CHARACTERISTICS
 

Chapter 2 of the Feasibility Study contains an overview of the
 
Remedial Investigation. The significant findings of the Remedial
 
Investigation are summarized below.
 

A. Ground water
 

Geological investigations, including fracture trace
 
analysis, seismic refraction and very low frequency (VLF)
 
surveys, soil boring and bedrock coring programs were used
 
to determine how the area geology influences ground water
 
flow and contaminant transport. Depth to ground water
 
beneath the Site is fairly shallow, ranging from zero (at
 
seep and wetland locations) to 30 feet (southeast of
 
disposal area) below ground surface. The saturated
 
thickness of the overburden varies between zero and 50 feet.
 
The water level in the area fluctuates significantly in
 
response to hydrologic events, with up to five feet of
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fluctuation observed in some monitoring wells.
 

Based on the monthly water level measurements in the
 
monitoring wells, ground water flow patterns in the
 
overburden and shallow bedrock are determined to generally
 
follow surface drainage patterns. The RI has determined
 
three ground water flow paths in the overburden and shallow
 
bedrock, all originating in the disposal area and flowing in
 
the general northwest, west and southwest directions and
 
discharging into the Unnamed Swamp and Great Cedar Swamp.
 
Data from historical pump tests and pump tests performed
 
during this RI, demonstrated that overburden, shallow
 
bedrock and deep bedrock are hydraulically connected. In
 
the deeper, more competent bedrock, fractures are likely to
 
be the major flow paths.
 

Thirty two (32) wells were installed in overburden and
 
shallow bedrock during this RI, bringing the total number of
 
monitoring wells to seventy five (75). Ground water samples
 
were taken quarterly at each of the monitoring wells and
 
analyzed for over 100 different contaminants. The RI found
 
that the contaminated ground water flowing from the former
 
disposal area consists of a wide variety of halogenated,
 
aromatic, and water soluble solvents, phenols, phthalates,
 
and their respective degradation products (Appendix A,
 
Figures 4 through 7). Sampling to date has indicated that
 
the volatile contaminants concentrations, while exhibiting
 
some variation and seasonal fluctuation, have not decreased
 
significantly since the mid-1980s.
 

Each flow path has some unique contaminants related to the
 
materials originally disposed of in each trench. The
 
northwest flow path is characterized by high concentrations
 
of halogenated, aromatic, and water soluble solvents,
 
phenols, ketones, acids, and esters suggesting origins from
 
styrene copolymers, phenol-formaldehyde resins, and other
 
polymers. Chlorinated phenols appear to be unique to this
 
plume. In addition, there is a large number of tentatively
 
identified volatile and semivolatile compounds (TICs), which
 
are compounds not on the Target Compound List (TCL) that
 
were identified in this flow path, consisting of xylenes,
 
naphtha-based solvents and other petroleum hydrocarbons (see
 
Appendix A of the Feasibility Study).
 

As much as 72,000 parts per billion (ppb) of halogenated
 
volatile organics, 45,000 ppb of aromatic volatile organics,
 
and 100,000 ppb of water soluble organics were detected in
 
the northwest ground water flow path. Up to 6,900 ppb of
 
total semivolatile organics were also found. In the
 
vicinity of the west trench, total volatile and semivolatile
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organic contaminants range from 2,500 ppb (compounds on the
 
TCL list) to 22,500 ppb if TICs, xylenes, and naphtha
 
solvents are included.
 

The southwest flow path is characterized by halogenated and
 
aromatic solvents, but contains several unique compounds
 
including 1,2-dichloropropane, 2,6-dinitro-4­
trifluoromethylphenol, and l-chloro-2-nitro-4(trifluoro)­
methylbenzene. The chloro-, fluoro-, and nitrobenzenes may
 
be related to dye wastes. Concentrations of total volatile
 
and semivolatile compounds in the southwest flow path (near
 
the slit trench) are approximately 7,000 ppb with
 
halogenated organics representing approximately 90 percent
 
of the contaminants.
 

All contaminants found to date in ground water have been
 
dissolved. However, the high concentrations of dissolved
 
organic compounds found suggest the possible presence of
 
undissolved liguid chemicals referred to as dense non-

aqueous phase liquids (DNAPLs). Although shallow ground
 
water was found to flow generally to the west, the bedrock
 
topography and fractures may facilitate migration of any
 
existing DNAPLs in both westerly and easterly directions.
 

Pesticides and PCBs are not significant ground water
 
contaminants at the Site. Several pesticides were detected
 
sporadically at trace concentrations, typically in the 0.02
 
to 0.10 ppb range. PCBs were detected in only one
 
monitoring well at a concentration of 3.2 ppb. Metals
 
concentrations were found at near naturally occurring
 
levels. Slightly elevated levels of some naturally-

occurring metals close to source areas are possibly due to
 
enhanced solubility caused by solvents in ground water.
 

The current aerial extent of ground water contamination in
 
overburden and shallow bedrock is approximately 35 acres.
 
Based on the level of total volatile organic (TVO)
 
contamination, the Feasibility Study (FS) divided the ground
 
water contamination into three regions in order to develop
 
remedial technologies most appropriate for each level of
 
contaminant concentration. The regions of the plume are
 
referred to as the source (TVO greater than 10,000 ppb),
 
concentrated (TVO from 1,000 to 10,000 ppb) and dilute (TVO
 
less than 1,000 ppb) regions.
 

Residences located in the area of the Site use bedrock and
 
overburden wells for drinking water purposes. The
 
residential well sampling of a total 26 wells did not
 
indicate contamination above the limits of EPA Drinking
 
Water Regulations and Health Advisories and most wells had
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no contamination detected. Two of the residential wells,
 
those on the Picillo Farm property, extend only into the
 
shallow overburden aquifer. The majority of the other
 
residential wells are screened in the deep bedrock aquifer.
 

B. Soil
 

An analysis of historical aerial photography, a magnetometer
 
survey, a soil gas survey, and test pit excavation were
 
conducted on suspect areas, mostly outside of the disposal
 
area, to supplement earlier studies. Results of these
 
investigations verified that all drums were removed during
 
earlier removal actions.
 

Sixty six (66) soil borings of various depths were drilled
 
in and near historic trench locations and outside of the
 
disposal area for installation of monitoring wells. Soil
 
samples were collected at periodic intervals and were
 
analyzed at an on-site laboratory. Approximately 20 percent
 
of these samples were split and sent to CLP laboratories for
 
confirmatory analysis. The chemical analysis indicated that
 
significant subsurface soil contamination concentrations
 
still exist in and near the northeast, northwest, and west
 
trenches. Lower contamination concentrations exist in the
 
south and slit trenches. A majority of the soil
 
contamination was found 10 to 30 feet below the ground
 
surface.
 

A variety of volatile organic compounds (VOCs) and
 
semivolatile organic compounds (SVOCs) were detected in and
 
near the former disposal trenches (Appendix A, Figures 8
 
through 11). In the vicinity of the northeast trench, up to
 
235,000 ppb of halogenated and aromatic VOCs were detected.
 
Up to 4,600 ppb of water soluble VOCs were also detected.
 
Highly contaminated soils were discovered as deep as 44 feet
 
near this trench. Phenols (up to 31,000 ppb) and 1,2­
dichlorobenzene (up to 22,000 ppb) were the two SVOCs
 
detected at the highest concentrations in and near this
 
trench.
 

Several aromatic and halogenated VOCs were also detected
 
from samples collected in and near the northwest and west
 
trenches. The most contaminated sample collected during the
 
soil boring program revealed the presence of greater than
 
12,500,000 ppb (1.25%) of halogenated VOCs and 41,000,000
 
ppb (4.1%) of aromatic VOCs. Significant concentrations of
 
phenols and 1,4-dichlorobenzene were also detected in the
 
northwest and west trenches.
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The sampling in the vicinity of the northeast, northwest,
 
and west trenches indicates that "fingering" of DNAPLs
 
contamination may have occurred, meaning that thin zones of
 
high concentrations of contamination have spread out from
 
the trenches. In at least the northwest and west trenches,
 
this contamination has migrated back into the clean soil
 
which had been used to backfill excavated trenches in the
 
1980s. The most highly contaminated soil samples were
 
collected from the vadose zone just above the water table in
 
and adjacent to these trenches.
 

Analysis of near-surface and surface soil samples collected
 
throughout the former disposal area indicated lower
 
concentrations of VOC contamination. The highest
 
concentration of total VOC contamination was less than 120
 
ppb and the total SVOC concentrations typically were
 
detected at less than 25,000 ppb. Based on the soil boring
 
program, the volume of soil contaminated with VOCs and SVOCs
 
was estimated to be approximately 131,000 cubic yards, most
 
of which was found in a vicinity of historic trench
 
locations.
 

In general, pesticides and PCBs were found sporadically
 
throughout the Site mostly at the surface at low
 
concentrations, with exception of the former PCB pile
 
location. The highest PCB concentration was detected in a
 
surface soil sample collected at the former PCB pile
 
location, where 28,000 ppb was measured. PCBs were also
 
measured (up to 7,000 ppb) in the drainage ditch that
 
originates adjacent to the PCB pile and directs runoff to
 
the northwest corner of the disposal area. PCBs were not
 
detected in most other surface soil samples collected around
 
the Site. The volume of surface soil contaminated with PCBs
 
was estimated to be approximately 600 cubic yards (Appendix
 
A, Figures 12 and 13).
 

Metals concentrations in soils were found at near naturally
 
occurring levels.
 

C. Surface Water and Sediment
 

The disposal area is situated west of a surface water
 
divide, which is approximately coincidental with the access
 
road to the disposal area. The surface water hydrology in
 
the vicinity of the disposal area is dominated by west-

directed runoff into Unnamed Swamp and Great Cedar Swamp and
 
the southwest-flowing drainage patterns of Unnamed Swamp.
 
Surface water discharge measurements at the outlet of
 
Unnamed Swamp were recorded during the second and third
 
quarterly sampling events to determine discharge volumes
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during high and low runoff flow periods.
 

Two quarterly rounds of surface water and sediment samples
 
were collected at more than twenty (20) locations within two
 
square miles study area. A third round of surface water
 
samples was collected at six (6) locations previously
 
showing significant contamination. The pattern of surface
 
water and sediment contamination corresponds with the
 
patterns of the most concentrated ground water plumes
 
(Appendix A, Figures 14 and 15). The most contaminated
 
surface water and sediment sampling locations are at the
 
ground water discharge points of the contaminated ground
 
water plume originating in the disposal area. Lower
 
concentrations of surface water contamination were observed
 
north of the disposal area along a seepage slope, and at the
 
edge of Unnamed Swamp.
 

Although similar to the contaminant profile observed in
 
ground water, the profile of surface water and sediment
 
contamination includes higher relative concentrations of
 
degradation products (i.e., chloroethane, vinyl chloride,
 
1,1-dichloroethane), especially at the edge of Unnamed
 
Swamp. The highest total VOCs concentration detected in
 
surface water was 4,400 ppb. SVOCs were also detected in
 
surface water, but at much lower concentrations than VOCs,
 
usually less than 100 ppb. The primary SVOCs appear to be
 
phenols, phthalates, and halogenated aromatics. Similar
 
SVOCs were detected in sediments at concentrations up to
 
3,990 ppb of total SVOCs. Total SVOCs in sediment sometimes
 
exceeded the total VOCs detected in the same samples.
 
Significant concentrations of polynuclear aromatic
 
hydrocarbons (PAHs) and ethers, in addition to those
 
mentioned above, were also detected in sediment. The
 
sediments in Unnamed Swamp remain contaminated at depth,
 
where sediments from 18 to 24 inches had similar contaminant
 
concentrations as the samples from 0 to 6 inches depth.
 

Pesticides and PCBs do not appear to be significant
 
contaminants in surface w.ater and sediment, although these
 
chemicals were detected sporadically around the Site. The
 
highest concentration, 27 ppb of the pesticide Methoxychlor,
 
was detected in a sediment sample collected from a seep in
 
the southwest portion of the Site. Additional PCB sampling
 
will be conducted in surface water and sediment to verify
 
the presence of PCBs in these media.
 

Metals concentrations were found at near naturally occurring
 
levels. Slightly elevated levels in surface water and
 
sediment of some naturally-occurring metals are possibly due
 
to enhanced solubility caused by solvents in ground and
 



RECORD OF DECISION SUMMARY Page 13
 
Picillo Farm Site
 

surface water.
 

D. Air
 

Ambient air monitoring conducted immediately above the
 
ground surface and in the breathing zone at the most
 
contaminated surface water locations indicated the presence
 
of volatile organic contaminants (1,1-dichloroethane and
 
cis-1,2-dichloroethylene) at one ground water discharge
 
point for the northwest plume directly above a seep. The
 
levels did not exceed federal or state air quality
 
standards.
 

A complete discussion of Site characteristics can be found in the
 
RI Report in Sections 2, 3 and 4.
 

VI. SUMMARY OP SITE RISKS
 

A Baseline Human Health Risk Assessment (HHRA) and Ecological
 
Risk Assessment (ERA) were performed to estimate the probability
 
and magnitude of potential adverse human health and environmental
 
effects from exposure to contaminants associated with the Site.
 
The public health risk assessment followed a four step process:
 
1) contaminant identification, which identified those hazardous
 
substances which, given the specifics of the site were of
 
significant concern; 2) exposure assessment, which identified
 
actual or potential exposure pathways, characterized the
 
potentially exposed populations, and determined the extent of
 
possible exposure; 3) toxicity assessment, which considered the
 
types and magnitude of adverse health effects associated with
 
exposure to hazardous substances, and 4) risk characterization,
 
which integrated the three earlier steps to summarize the
 
potential and actual risks posed by hazardous substances at the
 
site, including carcinogenic and non-carcinogenic risks. The
 
results of the public health risk assessment for the Picillo Farm
 
Site are discussed below followed by the conclusions of the
 
environmental risk assessment.
 

A. Human Health Risk Assessment (HHRA)
 

Sixteen (16) media-specific exposure zones were delineated
 
based on chemical concentration, geographic location, and
 
hydrologic characterization. A detailed explanation of
 
rational and delineation of each zone can be found in
 
Section 2 of the HHRA. In summary, (1) two exposure zones
 
have been identified for ground water - source and distant
 
zones; (2) two soil exposure areas were identified - source
 
and outlying, and each exposure area was divided vertically
 
into two zones - surface and subsurface; and (3) five
 
exposure zones have been identified for surface water and
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sediment (Appendix A, Figures 16 through 18) .
 

All chemicals identified at the Site for which dose response
 
data were available, approximately 80 compounds listed in
 
Table 1 found in Appendix B of this Record of Decision, were
 
evaluated in the risk assessment. These Tables are compiled
 
for each exposure zone within each environmental media. In
 
addition, approximately 450 tentatively identified compounds
 
(TICs) were found during the remedial investigation sampling
 
program. TICs are compounds that were not on the Target
 
Compound List (TCL) , but were identified as peaks on
 
chromatograms during sample analyses. A complete list of
 
TICs is presented in Appendix E of the HHRA.
 

The contaminants evaluated in the risk assessment constitute
 
a representative subset of contaminants identified or
 
tentatively identified at the Site during the Remedial
 
Investigation. The contaminants evaluated in the risk
 
assessment represent potential site related hazards based on
 
toxicity, concentration, frequency of detection, and
 
mobility and persistence in the environment. A summary of
 
the health effects of each of the contaminants of concern
 
can be found in Section 2.6 and Appendix B of the HHRA.
 

Potential human health effects associated with exposure to
 
the contaminants of concern were estimated quantitatively or
 
qualitatively through the development of several
 
hypothetical exposure pathways. These pathways were
 
developed to reflect the potential for exposure to hazardous
 
substances based on the present uses, potential future uses,
 
and location of the Site. The population identified as a
 
potential receptor in the current land use scenario is
 
trespasser population which is considered to visit the Site
 
for recreational activities (e.g., biking, hiking, swimming,
 
and wading) . Although no residences are currently located
 
in the contaminated area, several residences are located
 
near the Site, as close as 1,300 feet from the disposal
 
area.
 

Future potential land use scenarios include potential
 
residential and trespasser populations, since it is possible
 
that residential housing will be constructed in the
 
contaminated area at a future time and recreational
 
activities are expected to be similar to the current land
 
use scenario. The following is a brief summary of the
 
exposure pathways evaluated. A more thorough description
 
can be found in Section 4 of the HHRA.
 

Under future potential residential land use, exposure to
 
contaminated ground water was considered through ingestion
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as drinking water, inhalation of vapors as showering and
 
basement seepage and dermal contact. The exposure pathway
 
through ingestion as drinking water was quantified and the
 
remaining exposure pathways were estimated qualitatively.
 
Ingestion rates of 2 liters per day for adults and 1 liter
 
per day for children were presumed over 30 years, which
 
includes 6 years as young child and 24 years as an adult.
 

Exposure to contaminated soil was considered through
 
incidental ingestion, dermal contact and inhalation of
 
particulates for the current trespassing population. The
 
same exposures plus inhalation of volatiles were considered
 
for future residential population. Out of these exposure
 
pathways, ingestion and dermal contact were evaluated
 
quantitatively. Dermal contact and incidental ingestion of
 
soils for trespassers were evaluated for older child/young
 
adult (age 6-15 years) who may be exposed 50 days per year
 
for 10 years. For potential residents, dermal contact and
 
incidental ingestion of soils were evaluated for 30 years of
 
exposure including 6 years as young child and 24 years as an
 
adult who may be exposed 150 days per year.
 

Exposure to sediment was considered for a trespassing
 
scenario under both, current and future land use. The
 
exposure pathways for sediment included incidental
 
ingestion, dermal contact and inhalation while wading.
 
Incidental ingestion and dermal contact with sediment were
 
evaluated quantitatively to reflect an older child/young
 
adult who may wade in the shallow areas of the swamp, seeps
 
and pond for 50 days (under current land use scenario) and
 
100 days (under future land use scenario) each summer for 10
 
years.
 

Exposure to surface water was evaluated similar to sediment.
 
For the swamp and pond, incidental ingestion and dermal
 
contact while swimming and wading was evaluated. For the
 
shallow seeps, only dermal contact while wading was
 
considered. Incidental ingestion and dermal contact with
 
surface water reflect older child/young adult swimming 20
 
days each summer (under surrent land use scenario) and 50
 
days (under future land use scenario) each summer for 10
 
years. Additional dermal contact while wading was evaluated
 
for older child/young adult considering 50 days and 75 days
 
under current and future land uses respectively for 10
 
years.
 

For the residential population, ingestion of fish caught
 
from the open water of the swamp and the pond was evaluated
 
under a current land use scenario. Use of surface water as
 
drinking water (including ingestion, dermal contact and
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inhalation while showering) in addition to the fish
 
ingestion, was considered under a future residential land
 
use scenario. Ingestion as drinking water and fish
 
ingestion were quantitatively evaluated. Exposure from
 
ingestion of fish was calculated assuming 10 meals per year
 
for 30 years. Ingestion of surface water as drinking water
 
was evaluated utilizing the same exposure parameters as for
 
ingestion of ground water.
 

For each pathway evaluated, an average and a reasonable
 
maximum exposure estimate were generated corresponding to
 
exposure to the average and the maximum concentration
 
detected in that particular medium.
 

Excess lifetime cancer risks were determined for each
 
exposure pathway by multiplying the exposure level with the
 
chemical specific cancer slope factor. Cancer slope factors
 
have been developed by EPA from epidemiological or animal
 
studies to reflect a conservative "upper bound" of the risk
 
posed by potentially carcinogenic compounds. That is, the
 
true risk is unlikely to be greater than the risk predicted.
 
The resulting risk estimates are expressed in scientific
 
notation as a probability (e.g., 1 x 10~6 for 1/1,000,000)
 
and indicate (using this example), that an average
 
individual is not likely to have greater than a one in a
 
million chance of developing cancer over 70 years as a
 
result of site-related exposure as defined to the compound
 
at the stated concentration. Current EPA practice considers
 
carcinogenic risks to be additive when assessing exposure to
 
a mixture of hazardous substances.
 

The hazard index was also calculated for each pathway as
 
EPA's measure of the potential for non-carcinogenic health
 
effects. A hazard quotient is calculated by dividing the
 
exposure level by the reference dose (RfD) or other suitable
 
benchmark for non-carcinogenic health effects for an
 
individual compound. Reference doses have been developed by
 
EPA to protect sensitive individuals over the course of a
 
lifetime and they reflect a daily exposure level that is
 
likely to be without an appreciable risk of an adverse
 
health effect. RfDs are derived from epidemiological or
 
animal studies and incorporate uncertainty factors to help
 
ensure that adverse health effects will not occur. The
 
hazard quotient is often expressed as a single value (e.g. ,
 
0.3) indicating the ratio of the stated exposure as defined
 
to the reference dose value (in this example, the exposure
 
as characterized is approximately one third of an acceptable
 
exposure level for the given compound). The hazard quotient
 
is only considered additive for compounds that have the same
 
or similar toxic endpoint and the sum is referred to as the
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hazard index (HI). (For example: the hazard quotient for a
 
compound known to produce liver damage should not be added
 
to a second whose toxic endpoint is kidney damage).
 

Table 2 of Appendix B depicts the carcinogenic and non-

carcinogenic risk summary for the contaminants of concern in
 
ground water, soil, sediment and surface water evaluated to
 
reflect present and potential future exposure pathways
 
corresponding to the average and the reasonable maximum
 
exposure (RME) scenarios. A detailed summary of the
 
carcinogenic and non-carcinogenic risk for each contaminant
 
of concern for each exposure pathway can be found in Table 3
 
of Appendix B.
 

Carcinogenic and non-carcinogenic risk estimates were
 
evaluated relative to the EPA's risk management criteria.
 
The carcinogenic risks or ILCR (Incremental Lifetime Cancer
 
Risks) are compared to a risk range of 10~6 ("point of
 
departure") to 10~4. Non-carcinogenic risks, or His (Hazard
 
Indices), are compared to a value of one (1) , below which
 
adverse health effects from exposures are not anticipated.
 
Highlighted values in Table 2 of Appendix B represent those
 
risk estimates which exceed the upper limit of the risk
 
range (10~4) for an ILCR or HI of one (1).
 

Of the exposure media for which risk estimates were
 
calculated, ingestion of ground water as drinking water, and
 
ingestion of fish and surface water from the swamp as
 
drinking water are associated with significant human health
 
risks due to exceedance of EPA's risk management criteria
 
for both the average and the reasonable maximum exposure
 
scenarios. For ingestion of ground water, 1,2­
dichloroethane, chloroform and beryllium were the chemicals
 
contributing significantly to the overall carcinogenic risk
 
estimate. Chloroform was the largest contributor to the
 
non-carcinogen risk estimate. For ingestion of surface
 
water and fish from the swamp, vinyl chloride, 1,1­
dichloroethene, benzo(a)pyrene, Aroclor 1260 and Aroclor
 
1248 (PCBs) were significant contributors to the
 
carcinogenic risk estimate and cis-l,2-dichloroethene and
 
manganese were the highest contributors to the non-

carcinogenic risk estimate. Current carcinogenic risk is
 
primarily contributed to ingestion of fish contaminated with
 
PCBs. However, these PCBs were each detected once in the
 
surface water at the swamp, approximately 600 feet west and
 
northwest of the disposal area, while none of the monitoring
 
wells west and northwest of the Site showed PCB
 
contamination in ground water. Additional PCB sampling will
 
be conducted in surface water and sediment to verify the
 
presence of PCBs.
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In addition, approximately 24 contaminants exist in ground
 
water at concentrations that were found to exceed both state
 
and federal maximum contaminant levels (MCLs) . Of the
 
compounds detected in surface water, approximately 26 exceed
 
MCLs or Rhode Island Ambient Water Quality Standards.
 
Potential risks associated with ground water and surface
 
water contamination are primarily attributed to the presence
 
of VOCs and SVOCs .
 

Exposure to soil and sediment through direct contact are not
 
considered to pose significant human health risks as the
 
risks from exposure to these media are within EPA's
 
acceptable risk range of 10~4 to 10~6 for ILCRs and less
 
than one (1) for His. The soil contamination, however,
 
provides leaching of contaminants into the ground water at
 
concentrations greater than MCLs and is considered a media
 
of concern because the residual contamination is a
 
continuing source of contamination for the ground water.
 

B. Ecological Risk Assessment (ERA)
 

A baseline Ecological Risk Assessment was performed to
 
estimate the magnitude of potential adverse effects on
 
wildlife from exposure to contaminants associated with the
 
surface water, sediments, and soil.
 

The following four indicator species were selected for
 
evaluation in the ERA because of their sensitivity and
 
exposure to contaminants and expected use of the habitats at
 
and nearby the Site:
 

• Green Frog;
 
• American Woodcock;
 
• Short-tailed Shrew; and
 
• Mink.
 

In addition, risks were estimated for the entire aquatic
 
community of both the aquatic and wetland zones of exposure.
 

Four distinct zones of ecological exposure were identified
 
to reflect the diversity of ecosystems and habitats of the
 
study area. These four exposure zones are:
 

• Terrestrial areas within the disposal area;
 
• Terrestrial areas outside the disposal area;
 
• Wetland habitats that are not permanently flooded; and
 
• Permanently flooded aquatic habitats.
 

Potential effects on the wildlife from exposure to site
 
contaminants were estimated for several pathways based on
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the characterization of the Site and the study area. The
 
primary pathways are direct contact and food-chain exposure.
 

Methods for evaluation included a comparative analysis of
 
contaminant concentrations with regulatory criteria and
 
guidelines, food-chain contaminant uptake modeling, and the
 
performance of a chronic sediment toxicity test for two
 
invertebrate species.
 

No obvious symptoms of vegetation or animal stress were
 
observed on site or in the larger study area. No adverse
 
effects were observed from chronic toxicity tests performed
 
using sediment collected from the Site.
 

However, food chain contaminant uptake calculations
 
indicated unacceptable ecological risks for the American
 
Woodcock and Short-tailed Shrew due to the presence of PCBs
 
and to a lesser degree pesticides in the surface soils
 
within the disposal area (in the drainage ditch and at the
 
former PCB pile location). A small component of the total
 
risk was from exposure to lead, a non-site related
 
contaminant.
 

Aquatic species and green frog tadpoles were estimated to be
 
at unacceptable risk from exposure to surface water, which
 
in some cases exceeded water quality criteria (Appendix B,
 
Table 4). Sediments in localized areas outside the disposal
 
area also were estimated to pose a risk to indicator species
 
through consumption of contaminated food items. Because
 
most of the risk is from non-site related contaminants, and
 
the contaminated sediments are found in localized areas, it
 
is felt that this pathway may represent a conservative risk
 
scenario that may not warrant direct intrusion into the
 
wetland habitat.
 

Actual or threatened releases of hazardous substances from this
 
site, if not addressed by implementing the response action
 
selected in this ROD, may present an imminent and substantial
 
endangerment to public health, welfare, or the environment. The
 
human health risk assessment identified ground water and surface
 
water media as posing unacceptable health risks. In order to
 
prevent migration of contaminants into ground water and for the
 
ground water to be restored to drinking water standards, soil
 
needs to be remediated. Surface soil within the disposal area
 
and surface water are the media posing unacceptable risk to
 
environmental receptors. Therefore, all these media are
 
designated as media of concern and will be targeted as the focus
 
of the remedial actions.
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VII. DEVELOPMENT AND SCREENING OF ALTERNATIVES
 

A.	 Statutory Requirements/Response Objectives
 

Under its legal authorities, EPA's primary responsibility at
 
Superfund sites is to undertake remedial actions that are
 
protective of human health and the environment. In
 
addition, Section 121 of CERCLA establishes several other
 
statutory requirements and preferences, including: a
 
requirement that EPA's remedial action, when complete, must
 
comply with all federal and more stringent state
 
environmental standards, requirements, criteria or
 
limitations, unless a waiver is invoked; a requirement that
 
EPA select a remedial action that is cost-effective and that
 
utilizes permanent solutions and alternative treatment
 
technologies or resource recovery technologies to the
 
maximum extent practicable; and a preference for remedies in
 
which treatment which permanently and significantly reduces
 
the volume, toxicity or mobility of the hazardous substances
 
is a principal element over remedies not involving such
 
treatment. Response alternatives were developed to be
 
consistent with these Congressional mandates.
 

Based on preliminary information relating to types of
 
contaminants, environmental media of concern, and potential
 
exposure pathways, remedial action objectives were developed
 
to aid in the development and screening of alternatives.
 
These remedial action objectives were developed to mitigate
 
existing and future potential threats to public health and
 
the environment. These response objectives were:
 

•	 Restore contaminated ground water to drinking water
 
standards, and to a level that is protective of human
 
health and the environment, as soon as practicable;
 

•	 Restore contaminated surface water to drinking water
 
standards and ambient water quality criteria (AWQCs),
 
and to a level that is protective of human health and
 
the environment, as soon as practicable;
 

•	 Prevent or mitigate the continued release of hazardous
 
substances to the ground water and surface water from
 
the soils by reducing the concentration of contaminants
 
in the soil so that the concentration in ground water
 
and surface water will not exceed drinking water
 
standards or AWQCs and will not pose a risk to human
 
health and the environment;
 

•	 Prevent or mitigate releases of contaminants to the
 
Unnamed Swamp;
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•	 Reduce contaminant exposure of wildlife through food-

chain bioaccumulation and direct contact with
 
contaminated surface water, sediments, and surface
 
soils; and
 

•	 Minimize impact on wetlands due to operation of the
 
remedial alternative.
 

B.	 Technology and Alternative Development and Screening
 

CERCLA and the NCP set forth the process by which remedial
 
actions are evaluated and selected. In accordance with
 
these requirements, a range of alternatives was developed
 
for the Site.
 

With respect to source control, the RI/FS developed a range
 
of alternatives in which treatment that reduces the
 
toxicity, mobility, or volume of the hazardous substances is
 
a principal element. This range included an alternative
 
that removes or destroys hazardous substances to the maximum
 
extent feasible, eliminating or minimizing to the degree
 
possible the need for long term management. This range also
 
included alternatives that treat the principal threats posed
 
by the Site but vary in the degree of treatment employed and
 
the quantities and characteristics of the treatment
 
residuals and untreated waste that must be managed; and a no
 
'action alternative.
 

With respect to ground water response action, the RI/FS
 
developed a limited number of remedial alternatives that
 
attain site specific remediation levels within different
 
timeframes using different technologies; and a no action
 
alternative.
 

As discussed in Section 3.0 of the Feasibility Study, the
 
RI/FS identified, assessed and screened technologies based
 
on implementability, effectiveness, and cost. These
 
technologies were combined into source control (SC) and
 
management of migration (MM) alternatives. Section 3.0 of
 
the Feasibility Study presented the remedial alternatives
 
developed by combining the technologies identified in the
 
previous screening process in the categories identified in
 
Section 300.430(e)(3) of the NCP. The purpose of the
 
initial screening was to narrow the number of potential
 
remedial actions for further detailed analysis while
 
preserving a range of options. Each alternative was then
 
evaluated and screened in Section 4.0 of the Feasibility
 
Study.
 

In summary, of the 4 source control and 3 management of
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migration remedial alternatives screened in Section 3 of the
 
Feasibility Study, all 7 were retained for detailed
 
analysis. Table 5 in Appendix B identifies the 7
 
alternatives that were retained through the screening
 
process.
 

VIII. DESCRIPTION OF ALTERNATIVES
 

This Section provides a narrative summary of each alternative
 
evaluated. A detailed assessment of each alternative can be
 
found in Section 4.0 of the Feasibility Study.
 

The time frames and costs of each SC and MM alternative are
 
presented in this ROD as part of a cleanup scenario, when a
 
source control and management of migration alternative are
 
combined for implementation together. A description of the
 
institutional controls and environmental monitoring program is
 
presented as part of the description of MM alternatives, but
 
applies to both, SC and MM portions of the cleanup scenario.
 

A.	 Source Control (SC) Alternatives Analyzed
 

The source control alternatives analyzed for the Site
 
include the following:
 

•	 SC-1 - No Action;
 

•	 SC-2 - In-Situ thermally enhanced vapor extraction of
 
the soil to remove volatile and semivolatile
 
contaminants;
 

•	 SC-3 - In-Situ vapor extraction of soils to lower risk
 
due to volatile emissions and to reduce volume of soil
 
that has to be remediated followed by excavation and
 
thermal desorption of the contaminated soil to remove
 
the remaining volatile and semivolatile contaminants;
 
and
 

•	 SC-4 - In-Situ vapor extraction of soils to lower risk
 
due to volatile emissions and to reduce volume of soil
 
that needs to be remediated followed by excavation and
 
off-site incineration of the soil to remove the
 
remaining volatile and semivolatile contaminants.
 

The existence of DNAPLs within the soil and the source and
 
concentrated plume area will be further investigated during
 
the design studies. EPA may perform periodic reviews of
 
advances in soil and ground water cleanup technology to
 
determined if new techniques have been developed to
 
effectively remediate DNAPLs conditions and to determine
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whether any modifications to the remedy are appropriate.
 

Additional sampling of sediment and surface water for PCBs
 
will be performed as part of a pre-design to verify the
 
presence of PCBs and to determine if remediation of PCB-

contaminated sediment is required.
 

SC-1 No Action
 

Alternative SC-1 is evaluated in detail in the FS to serve
 
as a baseline for comparison with the other remedial source
 
control alternatives under consideration. Under.this
 
alternative, no action would be taken. Natural attenuation
 
of the contaminated soil would occur over time through
 
diffusion, biological degradation, and abiotic degradation.
 
The No Action response does not supersede the March 1987 ROD
 
for the Picillo Farm Site, and therefore, any requirements
 
of that document would continue to apply, including the
 
maintenance of the disposal area, the drainage ditch, and
 
the fence around the disposal area.
 

The No Action alternative would require reviews at least
 
every five years to monitor contaminant concentrations over
 
time and to determine whether cleanup activities would be
 
required. The five-year reviews would continue until no
 
contaminants remain at the Site above levels that would
 
allow for unrestricted use and unlimited exposure.
 

The volatile soil contamination would persist for
 
approximately 500 years and the semivolatile contamination
 
would persist for approximately 400 years.
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: Not
 
Applicable
 

ESTIMATED TIME FOR RESTORATION: Approximately 500 years
 
ESTIMATED CAPITAL COST: None
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): None
 
ESTIMATED TOTAL COST (present worth): None
 

SC-2 In-situ Thermally Enhanced Vapor Extraction
 

This alternative is designed to treat the contamination in
 
the subsurface soils while in place. A thermally enhanced
 
vapor extraction system would be installed on-site in the
 
areas where the soil contamination exceeds the soil cleanup
 
levels established to prevent migration of contaminants into
 
the ground water. The vacuum extraction system would be
 
operated in conjunction with a dewatering system. The
 
extracted ground water would be treated by UV/Oxidation or
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air stripping described in alternatives MM-2 and MM-3.
 

With the enhanced soil vapor extraction (SVE) technology,
 
heated air would be pumped through contaminated soil to
 
remove volatile and semivolatile contaminants. Vapor
 
extraction wells and hot air injection wells would be
 
installed in the area near the disposal trenches. The
 
volatilized contaminants would be treated by a thermal
 
oxidation system such as catalytic oxidizer. The resultant
 
compounds would be water, carbon dioxide and hydrochloric
 
acid. The hydrochloric acid would be removed using a
 
caustic scrubber to adsorb the acid gases and to produce a
 
brine solution which would be sent off-site. Typical
 
destruction efficiency for the catalytic oxidizer would be
 
greater than or equal to 97% for TCE and 99% for DCA, TCA,
 
and other hydrocarbons. The scrubber would typically remove
 
98% of the acid gases.
 

The effluent water and air streams from the treatment plant
 
and ambient air would be sampled and analyzed as necessary
 
to ensure that ARARs are met. In addition, treatment
 
residuals would be disposed of in compliance with ARARs.
 

At the design stage, a pilot test for a limited number of
 
vacuum extraction and air injection wells would be conducted
 
to optimize the system prior to full scale operation. The
 
pilot test would assist in determining design
 
characteristics such as the precise number and location of
 
vapor extraction and air injection wells; site specific
 
vapor flow rates; radius of influence measurements;
 
contaminant recovery rates; site specific subsurface air
 
temperatures; precise dewatering techniques and specific
 
water and off-gas treatment options, to ensure that the SVE
 
system most effectively captures and removes the
 
contamination. During design and implementation of the
 
thermally enhanced vapor extraction, other methods may be
 
evaluated to enhance the effectiveness of the system in
 
meeting cleanup levels. Such methods may include other
 
enhancements to vapor extraction, such as radio frequency
 
heating, steam injection and air sparging.
 

Although this alternative may potentially impact the
 
wetlands by dewatering the seeps and part of the Unnamed
 
Swamp, based on current data, the water balance is expected
 
to be maintained. Evaluation of provisions to maintain the
 
water balance in the area would be performed at the design
 
stage.
 

The PCB contaminated surface soil, in the drainage ditch and
 
at and near the former PCB pile, would be excavated
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(approximately 600 cubic yards) and disposed of at an off-

site, TSCA-regulated, treatment, storage, and disposal
 
facility. Excavation and storage of PCB contaminated soil
 
would be performed in compliance with ARARs.
 

The thermally enhanced SVE system is estimated to require
 
approximately 3 years to pilot test, develop a full-scale
 
design and achieve operational conditions. The operation
 
time needed for the enhanced SVE to meet cleanup levels is
 
estimated to be 3 years based on a computer model described
 
in Appendix L of the FS which was used to calculate the
 
contaminant removal rates.
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: 3 years
 
ESTIMATED TIME FOR OPERATION: 3 years
 
ESTIMATED CAPITAL COST: $2,700,000
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): $1,400,000*
 
ESTIMATED TOTAL COST (present worth): $4,100,000*
 

* Based on 3 years of operation at a discount rate of 5%
 

SC-3 Thermal Desorption
 

This alternative involves the excavation and on-site
 
treatment of the contaminated subsurface soil through the
 
use of thermal desorption. Prior to excavating the soils,
 
however, the volatile contamination would be reduced by
 
approximately 60% using in-situ vapor extraction and thermal
 
oxidation as described in the alternative SC-2. Vapor
 
extraction would be used in order to reduce the potential
 
short-term risk to the local residents and workers from the
 
VOCs emitted during excavation. After vapor extraction,
 
approximately 94,000 cubic yards of contaminated soil (a
 
total of 240,000 cubic yards, which includes clean soil
 
above the contamination) would be excavated and transported
 
to the on-site thermal desorption system where the soils
 
would be heated in a system such as rotary drum thermal
 
desorber. The volatilized contaminants will be destroyed in
 
a thermal oxidation unit) such as catalytic oxidizer.
 

After the soil is treated or shown to meet the cleanup
 
levels for soils, it would be returned to the trenches where
 
it was removed. The area would be regraded and revegetated.
 

The effluent water and air streams from the SVE and thermal
 
desorption treatment plants and ambient air would be sampled
 
and analyzed as necessary to ensure that ARARs are met. In
 
addition, treatment residuals would be disposed of in
 
compliance with ARARs. Engineering controls would be used
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to minimize emissions during excavation, thermal desorption
 
and backfilling.
 

This alternative may potentially impact the wetlands by
 
dewatering the seeps and part of the Unnamed Swamp.
 
However, based on current data, the water balance is
 
expected to be maintained. Evaluation of provisions to
 
maintain the water balance in the area would be performed at
 
the design stage.
 

The PCB contaminated surface soil, in the drainage ditch and
 
at and near the former PCB pile, would be excavated
 
(approximately 600 cubic yards) and disposed of at an off-

site, TSCA-regulated, treatment, storage, and disposal
 
facility. Excavation and storage of PCB contaminated soil
 
would be performed in compliance with ARARs.
 

This alternative would be implemented in two phases: 1) the
 
implementation of vapor extraction system; and 2) the
 
excavation and thermal desorption and excavation and
 
disposal of the PCB contaminated surface soil. The vapor
 
extraction system is estimated to take 2 years to design,
 
construct and achieve operational conditions and 3 years to
 
operate. While the vapor extraction system is operating,
 
the thermal desorption system would be designed and
 
installed in order to be operational when 60% of volatile
 
contaminants are removed. The excavation and thermal
 
desorption is estimated to operate for 2 years. Overall,
 
this alternative would take two years to design and install
 
and 5 years to operate to achieve cleanup levels.
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: 2 years
 
ESTIMATED TIME FOR OPERATION: 5 years
 
ESTIMATED CAPITAL COST: $1,900,000
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): $22,000,000*
 
ESTIMATED TOTAL COST (present worth): $23,900,000*
 

* Based on 5 years of operation at a discount rate of 5%
 

Alternative SC-4; Off-Site Incineration
 

The off-site incineration alternative involves excavation of
 
the contaminated soil and transportation of the soil to an
 
off-site incinerator facility. Prior to excavating the
 
soils, however, the VOC contamination would be reduced by
 
approximately 60% using in-situ vapor extraction and thermal
 
oxidation as described in alternative SC-2. Vapor
 
extraction would be used in order to reduce the potential
 
short-term risk to the local residents and workers from the
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VOCs emitted during excavation. After vapor extraction,
 
approximately 94,000 cubic yards of contaminated soil (a
 
total of 240,000 cubic yards which includes clean soil above
 
the contamination) would be excavated and transported off-

site for incineration. The excavated areas would then be
 
backfilled with clean fill material.
 

The effluent water and air streams from the SVE plant and
 
ambient air would be sampled and analyzed as necessary to
 
ensure that ARARs are met. In addition, treatment residuals
 
would be disposed of in compliance with ARARs. Engineering
 
controls would be used to minimize emissions during
 
excavation, loading of trucks and backfilling.
 

This alternative may potentially impact the wetlands by
 
dewatering the seeps and part of the Unnamed Swamp.
 
However, based on current data, the water balance is
 
expected to be maintained. Evaluation of provisions to
 
maintain water balance in the area would be performed at the
 
design stage.
 

The PCB contaminated surface soil, in the drainage ditch and
 
at and near the former PCB pile, would be excavated
 
(approximately 600 cubic yards) and disposed of at an off-

site, TSCA-regulated, treatment, storage, and disposal
 
facility. Excavation and storage of PCB contaminated soil
 
would be performed in compliance with ARARs.
 

This alternative would take place in two phases: 1) the
 
implementation of the vapor extraction system; and 2) the
 
excavation and off-site incineration of the contaminated
 
soil, including disposal of the PCB-contaminated surface
 
soil. The vapor extraction system is estimated to take 2
 
years to design, construct and achieve operational
 
conditions and 3 years to operate. While the vapor
 
extraction system is operating, the excavation of the
 
contaminated soil would be planned to begin when 60% of
 
volatile contaminants have been removed. The excavation and
 
transport of the soils off-site is estimated to proceed for
 
approximately 7 months. Overall, this alternative would
 
take two years to design and install and 4 years to operate.
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: 2 years
 
ESTIMATED TIME FOR OPERATION: 4 years
 
ESTIMATED CAPITAL COST: $2,200,000
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): $99,000,000*
 
ESTIMATED TOTAL COST (present worth): $-101,200,000*
 

* Based on 4 years of operation at a discount rate of 5%
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B. Management of Migration (MM) Alternatives Analyzed
 

The development of the management of migration alternatives
 
was done using the available information, historical
 
knowledge of the Site area, and generally applied scientific
 
approaches to solving hydrogeologic issues. Extraction well
 
locations and pumping rates for all alternatives are
 
approximate. The estimated times for cleanup of the aquifer
 
are based on a model which uses a mass balance approach (see
 
Appendix K of the FS).
 

Design studies will be performed prior to cleanup to
 
determine the number, pumping rate, and placement of
 
extraction wells that will most effectively capture,
 
recover, and treat the contaminants. Similarly, the exact
 
location and method of discharge for treated water may be
 
altered if negative impacts on wetlands in the area are
 
predicted through the design studies or become apparent
 
after the cleanup has started.
 

The RI presented evidence that petroleum solvents may be
 
present near the northwest and west trenches. Sampling and
 
analysis for total petroleum hydrocarbons (TPH) in ground
 
water would be required as part of the design to verify
 
their presence and to ensure that the ground water and soil
 
treatment system are able to effectively treat the
 
additional contaminants.
 

Management of migration alternatives address contaminants
 
that have migrated from the original source of
 
contamination. At the Picillo Farm Site, contaminants have
 
migrated via ground water in westerly, northwesterly and
 
southwesterly directions from the disposal trenches and have
 
discharged to the Unnamed Swamp and Great Cedar Swamp.
 
Contamination that has migrated to the overburden and
 
shallow bedrock will be withdrawn using wells placed to
 
remove the ground water in that zone. If any contamination
 
is present in the less fractured deeper zone of bedrock, it
 
is expected to diminish as ground water remediation
 
progresses in the shallow bedrock and overburden. Water
 
quality in this deeper zone will be monitored, and if it
 
appears to be deteriorating, EPA will address the need for
 
expanding the extraction and treatment systems.
 

Because the surface water contamination is directly related
 
to the ground water contamination, by remediating the ground
 
water to interim cleanup levels, the surface water will be
 
remediated to meet the surface water cleanup levels.
 

The Management of Migration alternatives evaluated for the
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Site include the following:
 

•	 MM-1 No Action;
 

•	 MM-2 Air Stripping of the dilute portion of the plume
 
and Ultraviolet (UV)/oxidation or air stripping of the
 
concentrated and source portion of the plume. The air
 
stripper and/or UV/oxidation would be followed by
 
carbon adsorption; and
 

•	 MM-3 Natural attenuation of the dilute portion of the
 
plume and UV/oxidation or air stripping of the
 
concentrated and source portion of the plume. The air
 
stripper or UV/oxidation would be followed by carbon
 
adsorption.
 

MM-1	 No Action
 

Alternative MM-1 would include a minimal comprehensive
 
sampling and analysis program. Quarterly sampling events
 
are proposed to address ground water, surface water and
 
sediment. Site reviews would be performed at least every
 
five years to decide whether the program should be expanded,
 
reduced, or discontinued. This alternative is referred to
 
as the Limited Action alternative in the FS report.
 

Natural attenuation of the contaminated ground water and
 
soil would occur over time through dilution, biological
 
degradation, and abiotic degradation. The No Action
 
response would not supersede the March 1987 ROD for the
 
Picillo Farm Site and, therefore, any requirements of that
 
document continue to apply.
 

The environmental monitoring program would be implemented to
 
evaluate the rate of natural attenuation. The monitoring
 
program would include installation of additional deep
 
bedrock monitoring wells. Environmental monitoring would
 
include periodic sampling of selected monitoring wells,
 
residential wells, surface water and sediment. All
 
monitoring data would be evaluated annually and a report
 
prepared at least every five years. Based on results of the
 
evaluation, the monitoring program, including sampling of
 
residential wells, would be modified as necessary.
 

Without implementation of an active treatment source control
 
alternative, the volatile contamination in ground water
 
would persist for approximately 500 years and the
 
semivolatile and nonvolatile contamination would exist for
 
approximately 400 years. With an active treatment source
 
control alternative, which would reduce leaching of
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contamination from the soil, the volatile ground water
 
contamination is estimated to persist for 40 years and the
 
semivolatile and nonvolatile contamination would exist for
 
approximately 20 years.
 

The No Action alternative for groundwater has been retained
 
and evaluated in two scenarios: one with an active source
 
treatment and one without an active source treatment (as
 
presented below). This was done to establish a baseline to
 
which all other alternatives are to be compared as required
 
by the NCP.
 

If an active treatment source control alternative is
 
implemented, such as SC-2, SC-3 or SC-4, which would reduce
 
leaching of contamination from the soil:
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: Not
 
Applicable
 

ESTIMATED TIME FOR RESTORATION: Approximately 40 years
 
ESTIMATED CAPITAL COST: None
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): $3,700,000*
 
ESTIMATED TOTAL COST (present worth): $3,700,000*
 

If the No Action Source Control alternative, SC-1, is
 
implemented:
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: Not
 
Applicable
 

ESTIMATED TIME FOR RESTORATION: Approximately 500 years
 
ESTIMATED CAPITAL COST: None
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): $4,300,000**
 
ESTIMATED TOTAL COST (present worth): $4,300,000**
 

* Based on 40 years at a discount rate of 5%
 
** Based on 500 years at a discount rate of 5%
 

Alternative MM-2: UV/Oxidation or Air Stripping of the
 
Source and Concentrated Regions and Air Stripping of the
 
Dilute Region
 

Alternative MM-2 involves the extraction and treatment of
 
ground water in the source and concentrated regions of the
 
plume in order to limit the effect the residual
 
contamination has on the entire aquifer. Alternative MM-2
 
would also remediate the dilute region of the plume as
 
quickly as possible by pumping and treating the ground water
 
in that region.
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EPA has selected a combination of two treatment options in
 
Alternative MM-2 to treat the contaminated ground water in
 
the source and concentrated regions of the plume:
 
UV/Oxidation and carbon adsorption and air stripping and
 
carbon adsorption. Based on the cost estimate in the FS,
 
the UV/Oxidation treatment system is more cost-effective
 
than the treatment option of air stripping and carbon
 
adsorption for the source and concentrated regions of the
 
plume. However EPA is proposing a second treatment option,
 
air stripping and carbon adsorption, so that if the cost
 
estimates change to the extent that air stripping becomes
 
more cost-effective than UV/Oxidation, EPA has the option of
 
selecting air stripping and carbon adsorption-


Extraction wells would be installed in the source and
 
concentrated regions of the ground water plume. Ground
 
water from the dewatering wells would be mixed with the
 
water from the containment wells and treated in the ground
 
water treatment system. Additional extraction wells would
 
be installed in the dilute portion of the plume (Appendix A,
 
Figure 21). In order for the wells most effectively capture
 
and recover the contaminated ground water, the precise
 
number, pumping rate, and placement of extraction wells
 
would be determined during the remedial design phase.
 

After pretreatment, i.e., equalization and metal
 
precipitation systems, ground water would be pumped to the
 
UV/oxidation system and/or air stripper. Ground water from
 
the source and concentrated regions of the plume and
 
dewatering operations would be treated by UV/oxidation or
 
air stripping. Ground water from the dilute portion of the
 
plume would be treated by air stripping.
 

In the UV/oxidation system, hydrogen peroxide, ozone, or a
 
combination of both, would be added to the ground water.
 
The ground water then would be exposed to ultraviolet light
 
in a reactor. Based on a laboratory-scale treatability
 
study (Laboratory-Scale Treatability Study, Arthur D.
 
Little, Inc., June 10, 1993), up to 99% of the organic
 
contamination would be destroyed. The ultraviolet light
 
causes the hydrogen peroxide or ozone to form molecules
 
that, because they are highly reactive, break down the VOCs
 
and SVOCs into water, carbon dioxide, and harmless chloride
 
salts. The remaining contaminants would be treated by
 
carbon adsorption. If ozone is used, air from the treatment
 
system would pass through a catalytic decomposer such as
 
activated carbon filters to convert the remaining ozone to
 
oxygen and to remove the contaminants prior to discharging
 
to the atmosphere.
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For air stripping and carbon adsorption, the only difference
 
in the treatment train will be the use of an air stripper in
 
place of a UV/oxidation unit. All other components of the
 
MM-2 alternative would remain the same. In the air
 
stripping unit, contaminated water would be contacted with
 
clean air to volatilize the majority of the volatile organic
 
contaminants. Based on the pilot studies (RI/FS, Tighe and
 
Bond/SCI, August 1983) the air stripper would remove 90% of
 
VOCs, and the remaining 10% of VOCs and SVOCs would be
 
removed by the carbon adsorption (RI/FS, Tighe and Bond/SCI,
 
August 1983 and Laboratory-Scale Treatability Study, Arthur
 
D. Little, Inc., June 10, 1993). The contaminated air would
 
be passed through activated carbon to remove VOCs before the
 
air is released to the atmosphere. The contaminated carbon
 
would be periodically regenerated, a process in which the
 
contaminants are destroyed and the carbon is recycled. The
 
resultant treated water would be reinjected into the aquifer
 
or discharged to surface water.
 

Alternative MM-2 may impact wetlands by dewatering the seeps
 
and part of the Unnamed Swamp by extracting water in the
 
dilute region of the plume. Based on current data, because
 
of the large volume of water withdrawn and the proximity of
 
the extraction wells to the Unnamed Swamp, it would be very
 
difficult to maintain the water balance in the Unnamed Swamp
 
and the Great Ceder Swamp at current levels. Erosion
 
control techniques during construction of the reinjection
 
system would minimize long-term impacts on wetlands.
 

While the ground water is being remediated, institutional
 
controls would be implemented to restrict access around the
 
areas of active soil remediation and to restrict use of the
 
contaminated ground water and surface water where the
 
concentrations of the compounds of concern are greater than
 
the cleanup levels. The restrictions would remain in place
 
until the cleanup levels are met.
 

The environmental monitoring program would be implemented to
 
evaluate the performance .of the treatment system, the rate
 
of natural attenuation, and the overall effectiveness of the
 
remedy. The monitoring program would include installation
 
of additional deep bedrock monitoring wells. Environmental
 
monitoring would include periodic sampling of selected
 
monitoring wells, residential wells, surface water and
 
sediment. All monitoring data would be evaluated annually
 
and a report prepared at least every five years. Based on
 
the results of the evaluation, the monitoring program,
 
including sampling of residential wells, would be modified
 
as necessary.
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The effluent water and air streams from the treatment
 
plant(s) and ambient air would be sampled and analyzed as
 
necessary to ensure that ARARs are met. In addition,
 
treatment residuals would be disposed of in compliance with
 
ARARs.
 

Based on current data, the estimated time for restoration of
 
the aquifer in the concentrated and source regions of the
 
plume, including source control, is approximately 20 years
 
for volatile and 10 years for semivolatile contamination.
 
In the dilute region of the plume, the volatiles and
 
semivolatiles will persist for approximately 4 and 8 years,
 
respectively, after implementation of the source control
 
remedy.
 

UV/Oxidation of the Source and Concentrated Regions and Air
 
Stripping of the Dilute Region
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: 2 years
 
ESTIMATED TIME FOR RESTORATION: Approximately 20 years
 
ESTIMATED CAPITAL COST: $2,200,000
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): $12,000,000*
 
ESTIMATED TOTAL COST (present worth): $14,200,000*
 

Air Stripping of the Source, Concentrated and Dilute Regions
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: 2 years
 
ESTIMATED TIME FOR RESTORATION: Approximately 20 years
 
ESTIMATED CAPITAL COST: $1,300,000
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): $19,000,000*
 
ESTIMATED TOTAL COST (present worth): $20,300,000*
 

* Based on 20 years of operation at a discount rate of 5%
 

MM-3 UV/Oxidation or Air Stripping of the Source and
 
Concentrated Regions and Natural Attenuation of the Dilute
 
Region
 

Alternative MM-3 involves the extraction and treatment of
 
ground water in the source and concentrated regions of the
 
plume in order to limit the effect the residual
 
contamination has on the entire aguifer. Alternative MM-3
 
includes no active remediation efforts in the dilute portion
 
of the plume. Instead, this alternative would reduce
 
migration of contaminants into the dilute portion of the
 
plume and allow the dilute portion of the plume to naturally
 
attenuate to the cleanup levels over time.
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EPA has selected a combination of two treatment options in
 
Alternative MM-3 to treat the contaminated ground water:
 
UV/Oxidation and carbon adsorption and air stripping and
 
carbon adsorption. Similar to alternative MM-2, if the cost
 
estimates change to the extent that air stripping becomes
 
more cost-effective than UV/Oxidation, EPA has the option of
 
selecting air stripping and carbon adsorption.
 

Extraction wells would be installed in the source and
 
concentrated regions of the plume (Appendix A, Figure 22).
 
Pretreatment, UV/oxidation, air stripping and carbon
 
adsorption systems would be similar to the systems described
 
in alternative MM-2. In order for the wells to most
 
effectively capture and recover the contaminated ground
 
water in the source and concentrated regions of the plume,
 
the precise number, pumping rate, and placement of the
 
extraction wells would be determined during the remedial
 
design.
 

The resultant treated water would be returned into the
 
aquifer or discharged to surface water to maintain the water
 
balance in the Unnamed Swamp and the Great Ceder Swamp at
 
current levels.
 

This alternative may potentially impact the wetlands by
 
dewatering the seeps and part of the Unnamed Swamp, however,
 
based on current data, the water balance is expected to be
 
maintained. Evaluation of provisions to maintain the water
 
balance in the area would be performed at the design stage.
 

The effluent water and air streams from the treatment
 
plant(s) and ambient air would be sampled and analyzed as
 
necessary to ensure that ARARs are met. In addition,
 
treatment residuals would be disposed of in compliance with
 
ARARs.
 

While the ground water is being remediated, the same
 
institutional controls described in alternative MM-2 would
 
be implemented where cleanup levels are exceeded. Those
 
controls would remain in place until the ground water
 
cleanup levels are met.
 

The environmental monitoring program would be similar to the
 
monitoring program described in alternative MM-2. The
 
environmental monitoring program would be implemented to
 
evaluate the performance of the treatment system, the rate
 
of natural attenuation, and the overall effectiveness of the
 
remedy. The monitoring program would include installation
 
of additional deep bedrock monitoring wells. Environmental
 
monitoring would include periodic sampling of selected
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monitoring wells, residential wells, surface water and
 
sediment. All monitoring data would be evaluated annually
 
and a report prepared at least every five years. Based on
 
results of the evaluation, the monitoring program, including
 
sampling of residential wells, would be modified as
 
necessary.
 

Based on current data, the estimated time for restoration of
 
the aquifer, after implementation of source control, is
 
approximately 15 years for volatile and 6 years for
 
semivolatile contamination. In the dilute region of the
 
plume, the volatiles and semivolatiles will persist for
 
approximately 20 and 10 years, respectively.
 

UV/Oxidation of the Source and Concentrated Regions and
 
Natural Attenuation of the Dilute Region
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: 2 years
 
ESTIMATED TIME FOR RESTORATION: Approximately 20 years
 
ESTIMATED CAPITAL COST: $1,600,000
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): $10,000,000
 
ESTIMATED TOTAL COST (present worth): $11,600,000
 

Alternative MM-3: Air Stripping of the Source and
 
Concentrated Regions and Natural Attenuation of the Dilute
 
Region
 

ESTIMATED TIME FOR DESIGN AND CONSTRUCTION: 2 years
 
ESTIMATED TIME FOR RESTORATION: Approximately 20 years
 
ESTIMATED CAPITAL COST: $900,000
 
ESTIMATED OPERATION AND MAINTENANCE COST (present
 

worth): $18,000,000
 
ESTIMATED TOTAL COST (present worth): $18,900,000
 

* Based on 20 years of operation at a discount rate of 5%
 

IX. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES
 

A. Evaluation Criteria-


Section 121(b)(1) of CERCLA presents several factors that at
 
a minimum EPA is required to consider in its assessment of
 
alternatives. Building upon these specific statutory
 
mandates, the National Contingency Plan articulates nine
 
evaluation criteria to be used in assessing the individual
 
.remedial alternatives. These criteria and their definitions
 
are as follows:
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Threshold Criteria
 

The two threshold criteria described below must be met in
 
order for the alternatives to be eligible for selection in
 
accordance with the NCP.
 

1.	 Overall protection of human health and the
 
environment addresses whether or not a remedy
 
provides adequate protection and describes how
 
risks posed through each pathway are eliminated,
 
reduced or controlled through treatment,
 
engineering controls, or institutional controls.
 

2.	 Compliance with applicable or relevant and
 
appropriate requirements (ARARs) addresses whether
 
or not a remedy will meet all of the ARARs of
 
other Federal and State environmental laws and/or
 
provides grounds for invoking a waiver.
 

Primary Balancing Criteria
 

The following five criteria are utilized to compare and
 
evaluate the elements of one alternative to another that
 
meet	 the threshold criteria.
 

3.	 Long-term effectiveness and permanence addresses
 
the criteria that are utilized to assess
 
alternatives for the long-term effectiveness and
 
permanence they afford, along with the degree of
 
certainty that they will prove successful.
 

4.	 Reduction of toxicity/ mobility, or volume through
 
treatment addresses the degree to which
 
alternatives employ recycling or treatment that
 
reduces toxicity, mobility, or volume, including
 
how treatment is used to address the principal
 
threats posed by the site.
 

5.	 Short term effectiveness addresses the period of
 
time needed to achieve protection and any adverse
 
impacts on human health and the environment that
 
may be posed during the construction and
 
implementation period, until cleanup levels are
 
achieved.
 

6.	 Implementability addresses the technical and
 
administrative feasibility of a remedy, including
 
the availability of materials and services needed
 
to implement a particular option.
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7.	 Cost includes estimated capital and Operation and
 
Maintenance (O&M) costs, as well as present-worth
 
costs.
 

Modifying Criteria
 

The modifying criteria are used on the final evaluation of
 
remedial alternatives generally after EPA has received
 
public comments on the RI/FS and Proposed Plan.
 

8.	 State acceptance addresses the State's position
 
and key concerns related to the preferred
 
alternative and other alternatives, and the
 
State's comments on ARARs or the proposed use of
 
waivers.
 

9.	 Community acceptance addresses the public's
 
general response to the alternatives described in
 
the Proposed Plan and RI/FS report.
 

A detailed tabular assessment of each alternative according
 
to the nine criteria can be found Table 6 (Source Control)
 
and Table 7 (Management of Migration) in Appendix B.
 
Following the detailed analysis of each individual
 
alternative, a comparative analysis, focusing on the
 
relative performance of each alternative against the nine
 
criteria, was conducted.
 

B.	 comparative Analysis of Alternatives
 

A detailed analysis was performed on the alternatives using
 
the nine evaluation criteria in order to select a site
 
remedy. The following summarizes the comparison of each
 
alternative strength and weakness with respect to the
 
nine evaluation criteria.
 

1. Overall Protection of Human Health and the
 
Environment
 

With	 the exception of alternative SC-1, No Action, all
 
source control alternatives evaluated are considered
 
protective of human health and the environment.
 
Alternatives SC-2 would provide overall protection to
 
human health and the environment through treatment of
 
all the contaminated soils in the disposal area.
 
Alternatives SC-3 and SC-4 would also provide
 
protection of human health and the environment by
 
excavating and treating the contaminated soil.
 
Treatment of the contaminated soils would reduce
 
further migration and contamination of the ground water
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enabling the ground water to be restored to drinking
 
water standards more quickly. Excavation and off-site
 
disposal of the PCB contaminated surface soil in all
 
active treatment SC alternatives would provide
 
protection of human health and the environment.
 
Alternative SC-1, No Action does not utilize adequate
 
controls to prevent exposure to the contaminants
 
because contaminants would remain in soil and continue
 
to be released into ground water for about 500 years.
 

Alternative MM-3, as well as alternative MM-2, if
 
implemented in conjunction with any of the active
 
treatment SC alternatives, would provide protection to
 
human health and the environment through capture and
 
treatment of the contaminated ground water and through
 
limiting discharge of the contaminated ground water to
 
surface water, and through institutional controls
 
restricting the use of the contaminated ground water
 
and surface water.
 

Alternative MM-1 (No Action) would not provide adequate
 
controls to prevent exposure to the contaminated ground
 
water during the restoration time period. Without the
 
implementation of an active treatment Source Control
 
alternative, the aquifer would likely be returned to
 
its beneficial use in approximately 500 years. With
 
the implementation of an active treatment Source
 
Control alternative, the aquifer would likely be
 
returned to its beneficial use in approximately 40
 
years.
 

2. Compliance with Applicable or Relevant and
 
Appropriate Requirements (ARARs)
 

With the exception of the No Action alternatives (SC-1)
 
and (MM-1), all of the other alternatives that received
 
detailed analysis in the FS would ultimately meet
 
Federal and State ARARs. Implementation of MM-2 or MM­
3 with any of the active treatment source control
 
alternatives would achieve compliance with ARARs in
 
approximately 20 years. Without implementation of any
 
active treatment source control alternative,
 
implementation of either MM-2 or MM-3 would achieve
 
ARARs compliance in approximately 500 years. The No-

Action alternatives would not meet ARARs because they
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would allow continued release of contaminants from
 
source areas to the ground water. Implementation of
 
No-Action alternative MM-1 in conjunction with any of
 
the active treatment SC alternatives would not achieve
 
compliance with all ARARs for 40 years. Joint
 
implementation of MM-1 and SC-1 would not achieve
 
compliance with all ARARs for 500 years.
 

3. Long-Term Effectiveness and Permanence
 

All SC alternatives (except SC-1, No Action) provide
 
similar degrees of long-term effectiveness and
 
permanence since treatment of all hazardous materials
 
is provided prior to disposal. The No Action SC
 
alternative (SC-1) would not provide effective or
 
permanent reductions to long-term risk.
 

All of the MM alternatives, with the exception of MM-1
 
(No Action), provide similar degrees of long-term
 
effectiveness and permanence since all of the active
 
treatment alternatives provide for treatment of the
 
source and concentrated plume. The long-term risks
 
associated with implementing alternatives MM-2 and MM-3
 
would be eliminated in approximately 20 years, if any
 
of the active treatment SC alternatives are also
 
implemented.
 

Alternative MM-3 relies on natural attenuation of the
 
dilute portion of the plume which is estimated to take
 
approximately 20 years, when the source and
 
concentrated regions of the plume would be captured and
 
treated. Alternative MM-2 utilizes treatment of the
 
dilute portion of the plume which is estimated to take
 
approximately 8 years. The restoration time for the
 
source and concentrated regions of the plume is
 
approximately 20 years in both alternatives. Thus, the
 
overall restoration time for MM-2 and MM-3 alternatives
 
are the same.
 

Extraction and treatment technologies used in the
 
alternatives utilizing treatment are generally reliable
 
and achieve a high degree of effectiveness and
 
permanence. Treatment technologies in SC-2 and SC-3,
 
SVE and thermal desorption, destroys contaminants on
 
site, while alternative SC-4, includes remediation of
 
contaminated soils by vapor extraction on-site and
 
subsequent off-site incineration. In all three active
 
treatment SC alternatives, excavation and off-site
 
disposal of the PCB contaminated surface soil provides
 
long-term effectiveness and permanence. For the MM
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alternatives, both air stripping with carbon adsorption
 
and UV/oxidation with carbon adsorption permanently
 
destroy the contaminants removed from the ground water.
 
UV/oxidation destroys more contaminants on site; the
 
alternative using air stripping destroys the
 
contaminants when the activated carbon is regenerated.
 

If no active treatment SC alternative is implemented,
 
the No Action MM alternative (MM-1) would not provide a
 
long-term, effective reduction in risks for 500 years.
 
If an active treatment SC alternative is implemented
 
the No Action MM alternative (MM-1) would not provide a
 
long-term, effective reduction in risks for 40 years.
 

4. Reduction of Toxicity, Mobility, or Volume through
 
Treatment
 

All of the source control alternatives, with the
 
exception of SC-1 (No Action), reduce the extent of
 
toxicity, mobility, and volume of the contamination
 
since all would employ treatment prior to disposal.
 
SC-4 would provide the greatest reduction since it
 
involves incineration of all hazardous wastes. The
 
off-site incinerator would destroy approximately 99% of
 
the contamination. Alternatives SC-2 and SC-3 provide
 
a lesser degree of treatment than incineration.
 
Between 97% and 99% of the contamination would be
 
oxidized in a catalytic oxidation system. All three
 
active treatment source control alternatives are
 
estimated to remove approximately 380,000 Ibs of
 
contamination from 130,000 cubic yards of soil to be
 
treated. Alternative SC-1 would not reduce the
 
toxicity, mobility, or volume of the contamination.
 

Both MM-2 and MM-3 reduce the extent of toxicity,
 
mobility, and volume of the contamination by use of a
 
ground water extraction and treatment system.
 
UV/oxidation is expected to remove approximately 99% of
 
the contamination. The remaining contaminants would be
 
treated by activated carbon. Air stripping is expected
 
to remove 90% of VOCs from the contaminated ground
 
water; the remaining approximately 10% of VOCs and
 
SVOCs would be removed by the activated carbon. MM-2
 
would provided the greatest reduction since it involves
 
the collection and treatment of the dilute,
 
concentrated and source regions of the plume.
 
Alternative MM-3 would capture and treat ground water
 
from the source and concentrated regions and would
 
limit migration of contaminants outside the source and
 
concentrated regions of the plume. Alternative MM-3
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would allow the level of toxicity to decrease over time
 
in the dilute region through natural attenuation. MM-l
 
(No Action) would not reduce the toxicity, mobility, or
 
volume of the contamination through treatment.
 

5. Short-Term Effectiveness
 

Alternatives SC-2, SC-3, and SC-4 would be effective in
 
the short term. However, the excavation of the soils
 
in close proximity to nearby residents and the high
 
concentration of VOCs in the soils cause a potential
 
for release of contaminants during the excavation
 
activities and a concern for short-term risk to the
 
community and workers. To minimize the potential for
 
contaminant emissions during cleanup related activities
 
in alternatives SC-3 and SC-4, vapor extraction would
 
be performed prior to excavating the soils and
 
approximately 60% of the contaminants would be removed,
 
but the actual air emissions that would result for the
 
excavation would still pose an unknown risk to the
 
community. Alternative SC-4 would also require the
 
use of a large number of trucks to transport the
 
contaminated soil off-site. This activity would impact
 
the residents surrounding the Picillo Farm Site.
 

Implementation of alternative SC-2 potentially could
 
release small amount of vapors and fugitive dusts
 
during excavation of the PCB contaminated surface soils
 
and installation of the wells system. Since
 
alternative SC-l does not achieve protection of human
 
health or the environment, it is also not effective in
 
the short term.
 

Alternative MM-3 would have no adverse impacts on human
 
health. Alternative MM-3 could present a short-term
 
impact to the wetlands by modifying the water balance
 
in the area and by disturbing wetlands for construction
 
of pipes and wells. To minimize the impact, a water
 
balance would be maintained during extraction and
 
recharge of ground water and erosion controls would be
 
implemented during the construction activities.
 
Alternative MM-2 presents greater short-term risks to
 
the environment than MM-3, since it could potentially
 
dewater the wetlands surrounding the Picillo Farm Site
 
because of the need to extract and treat the ground
 
water in the dilute region of the plume in the
 
immediate proximity to the wetlands. Since alternative
 
MM-l does not achieve protection of human health or the
 
environment, it is also not effective in the short
 
term.
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The treatment methods in all alternatives are not
 
expected to have any adverse impact on the local
 
community, nor on properly trained workers.
 

6. Implementability
 

Alternative SC-2 (thermally enhanced vapor extraction)
 
is an innovative technology having been tested only at
 
a few sites; therefore, it would have to be pilot
 
tested prior to implementation. The treatment
 
technology used in alternative SC-3 (thermal
 
desorption) is readily implementable and has been
 
successfully implemented at other sites. Alternative
 
SC-4 may be difficult to implement due to the volume of
 
soil that would have to be shipped to a hazardous waste
 
disposal facility for incineration and limited ability
 
of local roads to handle high-volume heavy truck
 
traffic. The No Action alternative SC-1 raises no
 
issues regarding implementability since it requires no
 
technical or administrative actions.
 

The MM-2 and MM-3 alternatives are implementable. The
 
extraction/treatment systems (installation of the
 
ground water extraction wells, UV/oxidation system, air
 
stripper and carbon adsorption) are well-developed
 
technologies and all have been used successfully at
 
other sites. The No action alternative MM-1 can also
 
be implemented and would use established and reliable
 
well drilling, monitoring, and analytical procedures.
 

7. Cost
 

Alternative SC-4 would be the most expensive of all of
 
the alternatives with an estimated total cost of
 
approximately $101,200,000. The second most expensive
 
source control alternative would be alternative SC-3
 
with estimated total costs of approximately
 
$23,900,000. Alternative SC-2 has the lowest cost of
 
the active treatment source control alternatives with
 
an estimated total cost of approximately $4,100,000.
 
The above costs are for the SC alternatives when they
 
are implemented in conjunction with an active treatment
 
MM alternative. The No action alternative SC-1
 
requires no cost.
 

Alternative MM-2 is the most expensive management of
 
migration alternative with estimated total costs of
 
approximately $14,200,000 (UV/oxidation and air
 
stripping) or $20,300,000 (alternative air stripping).
 
Alternative MM-3 has estimated total costs of
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$11,600,000 (UV/oxidation system) or $18,900,000
 
(alternative air stripper). The No action alternative
 
MM-1 would require the least amount of money with
 
estimated total costs of approximately $3,700,000, if
 
implemented in conjunction with an active treatment
 
source control remedy, or $4,300,000, if No Action
 
alternative SC-1 is implemented.
 

These costs are estimates made during the Feasibility
 
Study that are expected to provide accuracy of +50
 
percent to -30 percent. In calculating present worth a
 
discount rate of 5 percent was used.
 

8. State Acceptance
 

The State's comments on the RI/FS and Proposed Plan, as
 
received during the public comment period, and the
 
EPA's responses to the comments are summarized in the
 
Responsiveness Summary in Appendix D of the ROD.
 

In general, the State supported the preferred
 
alternative set forth in the Proposed Plan. Among
 
other specific issues, the State commented on the
 
desirability of a residential well monitoring program
 
at specific frequency; the need for a sentinel well
 
system west and east of the Site and possible better
 
delineation of the plume; the need for routine
 
monitoring and options for improvement to the systems;
 
and the need to maintain institutional controls. The
 
State of Rhode Island' Letter of Concurrence, provided
 
in Appendix C of the ROD, documents the State's
 
position on the selected remedy.
 

9. Community Acceptance
 

The comments received from the community on the RI/FS
 
and the Proposed Plan during the public comment period,
 
and the EPA's responses to the comments are also
 
summarized in the Responsiveness Summary in Appendix D
 
of the ROD.
 

In general, comments received from the community did
 
not raise serious objections to the preferred
 
alternative set forth in the Proposed Plan. One of the
 
cementers, however, asked EPA to consider active
 
remediation of the entire plume. Main concerns of the
 
community were related to the residential well
 
monitoring and safety issues during construction and
 
operation of the remedy. Several potentially
 
responsible parties also submitted comments.
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Potentially Responsible Parties objected to EPA's
 
preferred alternative and disagreed with EPA's position
 
on active remediation.
 

X. THE SELECTED REMEDY
 

The remedy for the Picillo Farm Superfund Site selected to
 
address the remaining contamination at the Site includes: source
 
control alternative SC-2 and management of migration alternative
 
MM-3. A detailed description of the cleanup levels and the
 
selected remedy is presented below.
 

A. Interim Ground Water Cleanup Levels
 

Interim cleanup levels have been established in ground water
 
for all contaminants of concern identified in the Baseline
 
Risk Assessment found to pose an unacceptable risk to either
 
public health or the environment. Interim cleanup levels
 
have been set based on the ARARs (e.g., Drinking Water
 
Maximum Contaminant Level Goals (MCLGs) and MCLs) as
 
available, or other suitable criteria described below.
 
Periodic assessments of the protection afforded by remedial
 
actions will be made as the remedy is being implemented and
 
at the completion of the remedial action. At the time that
 
Interim Ground Water Cleanup Levels identified in the ROD
 
and newly promulgated ARARs and modified ARARs which call
 
into question the protectiveness of the remedy have been
 
achieved and have not been exceeded for a period of three
 
consecutive years, a risk assessment shall be performed on
 
the residual ground water contamination to determine whether
 
the remedial action is protective. This risk assessment of
 
the residual ground water contamination shall follow EPA
 
procedures and will assess the cumulative carcinogenic and
 
non-carcinogenic risks posed by exposure to ground water
 
(e.g., ingestion of ground water from domestic water usage).
 
If, after review of the risk assessment, the remedial action
 
is not determined to be protective by EPA, the remedial
 
action shall continue until either protective levels are
 
achieved, and are not exceeded for a period of three
 
consecutive years, or until the remedy is otherwise deemed
 
protective. These protective residual levels shall
 
constitute the final cleanup levels for this Record of
 
Decision and shall be considered performance standards for
 
any remedial action.
 

The aquifer under the Site is a Class IIB type aquifer,
 
which is a potential source of drinking water. Therefore,
 
MCLs and non-zero MCLGs established under the Safe Drinking
 
Water Act are ARARs.
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Interim cleanup levels for known, probable, and possible
 
carcinogenic compounds (Classes A, B, and C) have been
 
established to protect against potential carcinogenic
 
effects and to conform with ARARs. Because the MCLGs for
 
Class A & B compounds are set at zero and are thus not
 
suitable for use as interim cleanup levels, MCLs and
 
proposed MCLs have been selected as the interim cleanup
 
levels for these Classes of compounds. Because the MCLGs
 
for the Class C compounds are greater than zero, and can
 
readily be confirmed, MCLGs and proposed MCLGs have been
 
selected as the interim cleanup levels for Class C
 
compounds.
 

Interim cleanup levels for Class D and E compounds (not
 
classified, and no evidence of carcinogenicity) have been
 
established to protect against potential non-carcinogenic
 
effects and to conform with ARARs. Because the MCLGs for
 
these Classes are greater than zero and can readily be
 
confirmed, MCLGs and proposed MCLGs have been selected as
 
the interim cleanup levels for these classes of compounds.
 

In situations where a promulgated State standard is more
 
stringent than values established under the Safe Drinking
 
Water Act, the State standard was used as the interim
 
cleanup level. In the absence of an MCLG, an MCL, a
 
proposed MCLG, proposed MCL, State standard, or other
 
suitable criteria to be considered (i.e., health advisory,
 
state guideline) an interim cleanup level was derived for
 
each compound having carcinogenic potential (Classes A, B,
 
and C compounds) based on a 10~6 excess cancer risk level
 
per compound considering the ingestion of ground water from
 
domestic water usage. In the absence of the above standards
 
and criteria, interim cleanup levels for all other compounds
 
(Classes D and E) were established based on a level that
 
represent an acceptable exposure level to which the human
 
population including sensitive subgroups may be exposed
 
without adverse affect during a lifetime or part of a
 
lifetime, incorporating an adeguate margin of safety (hazard
 
quotient = l) considering the ingestion of ground water from
 
domestic water usage. If a value described by any of the
 
above methods was not capable of being detected with good
 
precision and accuracy or was below what was deemed to be
 
the background value, then the practical quantification
 
limit or background value was used as appropriate for the
 
Interim Ground Water Cleanup Level.
 

Table 1 below summarizes the Interim Cleanup Levels for
 
carcinogenic and non-carcinogenic contaminants of concern
 
identified in ground water.
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TABLE l! INTERIM GROUND WATER CLEANUP LEVELS
 

Carcinogenic Interim 
Contaminants of Cleanup 
Concern (Class) Level (ug/1) 

Volatiles: 
Benzene (A) 5.0 
Carbon tetrachloride (B) 5.0 
Chloroform (B) 100 
1,2-Dichloroethane (B) 5.0 
1,1-Dichloroethene (C) 7.0 
Dichloromethane (B) 5.0 
1,2-Dichloropropane (B) 5.0 
Styrene (B) 100 
Tetrachloroethene (B) 5.0 
1,1,2-Trichloroethane (C) 3.0 
Trichloroethene (B) 5.0 
Vinyl Chloride (A) 2.0 

Semi-Volatiles: 
Bis (2-chloroethyl) ether (B) 5.0
 
Bis (2-ethylhexyl) phthalate (B) 6.0
 
Isophorone (C) 90
 

Pesticides and PCBs:
 
Aldrin (B) 0.01
 
Aroclor 1248 (B) 0.5
 
Dieldrin (B) 0.02
 
Heptachlor (B) 0.4
 
Heptachlor epoxide (B) 0.2
 

Metals:
 
Beryllium (B) 4.0
 
Lead (B) 15
 

Basis Level of 
Risk 

MCL
MCL
MCL
MCL
MCL
MCL
MCL
MCL
MCL
MCLG
MCL
MCL

 2e-06 
 8e-06 
 7e-06 
 5e-06 
 5e-05 
 4e-07 
 4e-06 
 4e-05 
 3e-06 
 2e-06 

 7e-07 
 5e-05 

Quant. Limit(a)

MCL
Risk

 7e-05 
 le-06 
 le-06 

Quant.
MCL
Quant.
MCL
MCL

 Limit ( a 5

 Limit(a )

 2e-06 
 5e-05 

 5e-06 
 2e-05 
 2e-05 

MCL 
Action Level 

2e-05 

SUM 4e-04 

Non-carcinogenic Interim 
Contaminants Cleanup 
of Concern (Class) Level (ug/1) 

Volatiles: 
Acetone (D) 3,700
2-Butanone (D) 22,000
1,1-Dichloroethene (C) 7.0
1,2-Dichloroethene (total) (D) 70

Ethylbenzene (D) 700

Toluene (D) 1,000

1,1,1-Trichloroethane (D) 200


Semi-Volatiles:
 
1,2-Dichlorobenzene (D) 75

2,4-Dichlorophenol (D) 110

Nitrobenzene (D) 18


Basis


 Risk
 
 Risk
 

 MCL
 
 MCL
 
 MCL
 
 MCL
 

 MCL
 

 MCL
 
 Risk
 
 Risk
 

Target
 
 Endpoint Hazard
 

of Toxicitv Quotient
 

liver and kidney 1
 
lethal toxicity 1
 
liver 0.02
 
HMT 0.2
 
liver and kidney 0.2
 
liver & kidney, weight 0.1
 
liver 0.1
 

liver and kidney 0.02
 
immunological 1
 
HMT, ADR, liver, kidney 1
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All Interim Ground water Cleanup Levels identified in the
 
ROD and newly promulgated ARARs and modified ARARs which
 
call into question the protectiveness of the remedy and the
 
protective levels determined as a consequence of the risk
 
assessment of residual contamination, must be met at the
 
completion of the remedial action at the points of
 
compliance throughout the plume (defined here as
 
approximately 35 acres of contaminated ground water), as
 
indicated on Figure 22 of Appendix A). EPA has estimated
 
that these levels will be obtained within approximately 20
 
years. The ability to meet this time frame would be
 
dependent on the effectiveness of the source control remedy;
 
the ability to contain the contamination in the source and
 
concentrated regions of the plume while the source control
 
remedy is implemented; and whether DNAPLs exist, and to what
 
extent that they exist, in the bedrock.
 

B. Soil Cleanup Levels
 

Based upon data developed in the RI and the HHRA, remedial
 
measures to address risk associated with possible exposure
 
to source soils are not warranted because present and future
 
risks are within or below EPA's acceptable carcinogenic risk
 
range or for the non-carcinogens generally below a Hazard
 
Index of one. However, available data suggest that area
 
soils are a source of release of VOCs to ground water. This
 
phenomenon may result in an unacceptable risk to those who
 
drink contaminated ground water in the foreseeable future.
 
Therefore, cleanup levels for soils were established to
 
protect the aquifer from potential soil leachate. The
 
Summer's Leaching Model was used to estimate residual soil
 
levels that are not expected to impair future ground water
 
quality. The interim cleanup levels for ground water were
 
used as input into the leaching model. If the predicted
 
protective soil level was not capable of being detected with
 
good precision and accuracy, then the practical
 
quantification limit was selected as the cleanup level for
 
soils. The table below summarize the soil cleanup levels
 
required to protect public health and the aquifer and were
 
developed for the ground water contaminants of concern
 
detected above the interim ground water cleanup levels.
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TABLE 1; INTERIM GROUND WATER CLEANUP LEVELS (cont.l
 

Non-carcinogenic Interim Target 
Contaminants Cleanup Basis Endpoint Hazard 
of Concern (Class) Level (uq71) of Toxicitv Quotient 

Metals: 
Antimony (ND) 
Cadmium (B) 
Chromium (A) 
Manganese (D) 

6.0 
5.0 
100 
180 

MCLG
MCLG
MCLG
Risk

 lifespan, HMT 
 kidney 
 ND 
 CNS 

0.4 
0.3 
0.5 
1 

Target Endpoints for whi
Liver 
Kidney 
HMT 

ch Hazard Index exceeds 1: 
2.4 
2.6 
1.6 

Notes: 
HMT ­ hematological 
ADR - adrenal
 
CNS - central nervous system
 
(a) Sample quantitation limit (SQL) for the compound, CLP low concentration
 
method.
 

While these interim cleanup levels are consistent with ARARs
 
or suitable TBC criteria for ground water, a cumulative risk
 
that could be posed by these compounds may exceed EPA's
 
goals for remedial action. Consequently, these levels are
 
considered to be interim cleanup levels for ground water.
 
At the time that these Interim Ground water Cleanup Levels
 
identified in the ROD and newly promulgated ARARs and
 
modified ARARs which call into question the protectiveness
 
of the remedy have been achieved and have not been exceeded
 
for a period of three consecutive years, a risk assessment
 
shall be performed on the residual ground water
 
contamination to determine whether the remedial action is
 
protective. This risk assessment of the residual ground
 
water contamination shall follow EPA procedures and will
 
assess the cumulative carcinogenic and non-carcinogenic
 
risks posed by exposure to ground water (e.g., ingestion of
 
ground water from domestic water usage). If, after review
 
of the risk assessment the remedial action is not determined
 
to be protective by EPA, the remedial action shall continue
 
until either protective levels are achieved and are not
 
exceeded for a period of three consecutive years, or until
 
the remedy is otherwise deemed protective. These protective
 
residual levels shall constitute the final cleanup levels
 
for this Record of Decision and shall be considered
 
performance standards for any remedial action.
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Notes:
 
HMT - hematological
 
ADR - adrenal
 
(a) Quantitation limit of the compound in soil; for volatiles method 8240, for
 
semivolatiles and pesticides/PCBs CLP Method OLM01.0
 

These cleanup levels in soils are consistent with ARARs for
 
ground water, attain EPA's risk management objective for
 
remedial actions, and have been determined by EPA to be
 
protective. These cleanup levels must be met at the
 
completion of the remedial action throughout all soils in
 
the areas near the former disposal trenches at varying
 
depths, with the majority of soil contamination found 10 to
 
30 feet below ground, with some contamination found at
 
depths of more than 50 feet below the ground, as indicated
 
on the Figures 8 through 11 and Figure 19 in Appendix A.
 
The volume of soil contaminated with compounds at
 
concentrations above their ground water protection limits is
 
estimated to be 130,000 cubic yards.
 

Cleanup levels for surficial soils were developed to reduce
 
risks associated with the exposure of environmental
 
receptors (Table 2B). The cleanup level for PCBs was
 
developed using a multi-zone foraging scenario presented in
 
the ecological risk assessment which represents a probable
 
foraging scenario for American Woodcock and Short-tailed
 
Shrew populations. Based on the multi-zone scenario, which
 
includes area-weighed foraging in the disposal area, in the
 
uplands, and in the wetlands, the PCBs cleanup level of
 
1,300 ug/kg was selected for the Site for the protection of
 
the environment. This level is considered by EPA to be
 
protective of human health and the environment at the Site.
 

TABLE 2B; SURFICIAL SOIL CLEANUP LEVELS
 

Soil Ecological 
Contaminants Cleanup Hazard 
off Concern Level (uq/ka) Basis Quotient**) 

PCBs l,300(b) ERA 10 

ERA - Ecological Risk Assessment
 
(a) An acceptable risk of 10 to American Woodcock is based on accounting for
 
safety factors inherent in the toxicity benchmark and is appropriate for risk
 
estimates based on a NOAEL. The endpoint selected for the short-tailed shrew
 
for adverse effects to an individual may represent a very conservative basis
 
for cleanup given the population dynamics for shrews. Cleanup level of 1,300
 
ug/kg, which results in a risk of 16 to the shrew, will be protective for the
 
shrew population.
 
(b) Carcinogenic level of risk to human health associated with the PCS cleanup
 
level of 1,300 ug/kg is 3e-06 based on future potential residential exposure
 
to contaminated soil through direct contact and incidental ingestion.
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TABLE 2A; SOIL CLEANUP LEVELS
 
FOR THE PROTECTION OF HUMAN HEALTH AND THE AQUIFER BASED
 

ON THE SUMMER'S MODEL
 

Carcinogenic Soil Basis for Residual
 
Contaminants Cleanup Model Ground water
 
of Concern (Class) Level (ua/ka) Input Risk
 

Volatiles:
 
Benzene (A) 5.0(a) MCL 2e-06
 
Carbon tetrachloride (B) 5.3 MCL 8e-06
 
Chloroform (B) 71 MCL 7e-06
 
1,2-Dichloroethane (B) 5.0(a) MCL 5e-06
 
1,1-Dichloroethene (C) 6.0 MCL 5e-05
 
Dichloromethane (B) 5.0(a) MCL 4e-07
 
1,2-Dichloropropane (B) 5.0(a) MCL 4e-06
 
Styrene (B) 460 MCL 4e-05
 
Tetrachloroethene (B) 11 MCL 3e-06
 
1,1,2-Trichloroethane (C) 5.0(a) MCLG 2e-06
 
Trichloroethene (B) 5.1 MCL 7e-07
 
Vinyl Chloride (A) 10<a> MCL 5e-05
 

Semi-Volatiles:
 
Bis (2-chloroethyl) ether (B) 330(a) Quant. Limit 7e-05
 
Bis (2-ethylhexyl) phthalate (B) 330(a) MCL le-06
 
Isophorone (C) 330(a) Risk le-06
 

Pesticides:
 
Aldrin (B) 4.2 Quant. Limit 2e-06
 
Dieldrin (B) 3.3<a) Quant. Limit 5e-06
 
Heptachlor (B) 21 MCL 2e-05
 
Heptachlor epoxide (B) 1.7(a) MCL 2e-05
 

SUM 3e-04 

Non-carcinogenic Soil Basis for Target Residual 
Contaminants Cleanup Model Endpoint Ground water 
of Concern (Class) Level (ug/kg) Input of Tox. Hazard Quot. 

Volatiles: 
Acetone (D) 2,400 Risk liver & kidney 1 
2-Butanone (D) 13,000 Risk lethal toxicity 1 
1,1-Dichloroethene (C) 6.0 MCL liver 0.02 
1,2-Dichloroethene (D) 53 MCL HMT 0.2 
Ethylbenzene (D) 1,200 MCL liver & kidney 0.2 
Toluene (D) 990 MCL liver and kidney 0.1 
1,1,1-Trichloroethane (D) 270 MCL liver 0.1 

Semi-Volatiles: 
1,2-Dichlorobenzene (D) 600 MCL liver and kidney 0.02 
2,4-Dichlorophenol (D) 330( a> Risk immunological 1 
Nitrobenzene (D) 330(a> Risk HMT, ADR, liver & kidney 1 

Target Endpoints for which Hazard Index exceeds 1:
 
Liver 2.4
 
Kidney 2.3
 
HMT 1.2
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AWQC was used as the cleanup level for these classes of
 
compounds.
 

In situations where a promulgated State standard for surface
 
water quality is more stringent than values established
 
under the Safe Drinking Water Act or the Clean Water Act,
 
the State standard was used as the cleanup level. In the
 
absence of an MCLG, an MCL, a proposed MCLG, proposed MCL,
 
AWQC, State standard, or other suitable criteria to be
 
considered, a cleanup level was derived for each compound
 
having carcinogenic potential (Classes A, B, and C
 
compounds) based on a 10~6 excess cancer risk level per
 
compound considering the ingestion of surface water from
 
domestic water usage; dermal contact with surface water; and
 
incidental ingestion of surface water. In the absence of
 
the above standards and criteria, cleanup levels for all
 
other compounds (Classes D and E) were established based on
 
a level that represent an acceptable exposure level to which
 
the human population including sensitive subgroups may be
 
exposed without adverse affect during a lifetime or part of
 
a lifetime, incorporating an adequate margin of safety
 
(hazard quotient = 1) considering the ingestion of surface
 
water from domestic water usage; dermal contact with surface
 
water and incidental ingestion of surface water. If a value
 
described by any of the above methods was not capable of
 
being detected with good precision and accuracy, then the
 
practical quantification limit was used as appropriate for
 
the Surface Water Cleanup Level. Also, where the background
 
concentration for a compound was greater than the most
 
stringent standard, the background concentration was used
 
for the Surface Water Cleanup Level.
 

Table 3A and Table 3B below summarizes the Cleanup Levels
 
for carcinogenic and non-carcinogenic contaminants of
 
concern identified in surface water.
 

TABLE 3A; SURFACE WATER CLEANUP liEVELS
 
AND THE RESIDUAL HUMAN HEALTH RISKS
 

Carcinogenic
 
Contaminants of 
Concern (Class) 

Cleanup
Level (ua/1) 

 Basis Level of 
Risk 

Volatiles: 
Benzene (A) 5.0 MCL 2e-06 
Chloroform (B) 32 RIAWQC 2e-06 
1,2-Dichloroethane (B) 5.0 MCL 5e-06 
1,1-Dichloroethene (C) 7.0 MCL 5e-05 
Dichloromethane (B) 5.0 MCL 4e-07 
1,2-Dichloropropane (B) 5.0 MCL 4e-06 
Tetrachloroethene (B) 5.0 MCL 3e-06
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The cleanup levels for PCBs must be met throughout the
 
surface soil in a vicinity of the former PCB pile and the
 
drainage ditch (Appendix A, Figures 12, 13 and 20). The
 
volume of surface soil contaminated with PCBs is estimated
 
to be approximately 600 cubic yards.
 

C. Surface Water Cleanup Levels
 

Cleanup levels have been established in surface water for
 
all contaminants of concern identified in the Baseline Risk
 
Assessment found to pose an unacceptable risk to either
 
public health or the environment. Cleanup levels have been
 
set to be protective of human health and aquatic life based
 
on the ARARs as available, or other suitable criteria
 
described below.
 

The Unnamed Swamp and unclassified surface waters at the
 
Site have been designated by the State of Rhode Island as
 
Class A waters, which are a potential source of- drinking
 
water. Therefore, MCLs and non-zero MCLGs established under
 
the Safe Drinking Water Act and Ambient Water Quality
 
Criteria (AWQCs) established under the Clean Water Act are
 
ARARs.
 

Cleanup levels for known, probable, and possible
 
carcinogenic compounds (Classes A, B, and C) have been
 
established to protect against potential carcinogenic
 
effects to human health and adverse effects to the
 
environment, and to conform with ARARs. Because the MCLGs
 
for Class A & B compounds are set at zero and are thus not
 
suitable for use as cleanup levels, MCLs and proposed MCLs
 
have been selected as the cleanup levels for these Classes
 
of compounds. Because the MCLGs for the Class C compounds
 
are greater than zero, and can readily be confirmed, MCLGs
 
and proposed MCLGs have been selected as the cleanup levels
 
for Class C compounds. In situations were AWQC is more
 
stringent than MCL and proposed MCL or non-zero MCLG and
 
proposed non-zero MCLG, the AWQC was used as the cleanup
 
level for these classes of compounds.
 

Cleanup levels for Class D and E compounds (not classified,
 
and no evidence of carcinogenicity) have been established to
 
protect against potential non-carcinogenic effects to human
 
health and adverse effects to the environment, and to
 
conform with ARARs. Because the MCLGs for these Classes are
 
greater that zero and can readily be confirmed, MCLGs and
 
proposed MCLGs have been selected as the cleanup levels for
 
these classes of compounds. In situations were AWQC is more
 
stringent than non-zero MCLG and proposed non-zero MCLG, the
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TABLE 3At SURFACE WATER CLEANUP LEVELS
 
AND THE RESIDUAL HUMAN HEALTH RISKS (cont.)
 

Carcinogenic
 
Contaminants of Cleanup Basis Level of
 
Concern (Class) Level (ug/1) Risk
 

Trichloroethene (B) 5.0 MCL 7e-07
 
Vinyl Chloride (A) 2.0 MCL 5e-05
 

Semi-Volatiles:
 
Benzo [a] pyrene (B) 5.0 Quant. Limit(a) 4e-04
 
Bis (2-ethylhexyl) phthalate (B) 6.0 MCL le-06
 

Pesticides and PCBs:
 
Aroclor 1248 (B) 0.2 Quant. Limit(a) 2e-05
 
Aroclor 1260 (B) 0.2 Quant. Limit(a) 2e-05
 

Metals:
 
Beryllium (B) 4.0 MCL 2e-05
 
Lead (B) 2.0 Background(b)
 

SUM 6e-04
 

Non-carcinogenic Target
 
Contaminants Cleanup Basis Endpoint Hazard
 
of Concern (Class) Level (ug/1) of Toxicity Quotient
 

Volatiles: 
Chlorobenzene (D) 18 RIAWQC liver and kidney 0.02 
1,1-Dichloroethene (C)
1,2-Dichloroethene (total) (D)

 7.0
 70

 MCL 
MCL(C) 

liver
HMT

 0.02 
 0.2 

trans-1,2-Dichloroethene (D) 100 MCL Increased SAP 0.1 
Ethylbenzene (D) 36 RIAWQC liver and kidney 0.01 
Toluene (D)
1,1,l-Trichloroethane (D)

 14
 200

 RIAWQC 
 MCL 

liver and kidney
liver

 0.002 
 0.1 

Pesticides and PCBs: 
Methoxychlor (D) 0.1 Quant. Limit(a) development 0.0005 

Metals: 
Manganese (ND) 180 RBHH CNS 

Cumulative Hazard Indices do not exceed one (1) any Target Endpoints
 

Notes:
 
SAP - serum alkaline phosphatase
 
HMT - hematological
 
CNS - central nervous system
 
(a) Sample quantitation limit (SQL) for the compound, CLP low concentration
 
method.
 
(b) Background - The values presented are compound concentrations reported at
 
SW-03 and are considered to be representative of background levels.
 
(c) Maximum Contaminant Level for cis-1,2 dichloroethene
 
RIAWQC - Rhode Island Ambient Water Quality Criteria
 
MCL - Maximum Contaminant Level
 
RBHH - Risk Based Human Health
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TABLE 3B; SURFACE WATER CLEANUP LEVELS
 
AND THE RESIDUAL ECOLOGICAL RISKS
 

Ecological 
Contaminants of Cleanup Basis Hazard 
Concern Level (uq/L) Quotient 

Volatiles: 
Benzene 5.0 MCL 0.8 
Chlorobenzene 18 RIAWQC 1 
Chloroform 32 RIAWQC 1 
1 , 1-Dichloroethene 7.0 MCL 0.54 
1 , 2-Dichloroethane 5.0 MCL 0.04 
1 , 2 -D ichloropropane 5.0 MCL 0.09 
Ethylbenzene 36 RIAWQC 1 
Tetrachloroethene 5.0 MCL 0.9 
Toluene 14 RIAWQC 1 
Trichloroethene 5.0 MCL 0.12 

Semi-Volatiles : 
Benzo [a] pyrene 5.0 Quant. limit(a) 2 (18)* 
Bis (2-Ethylhexyl) phthalate 
Diethyl phthalate 
Dimethyl phthalate 

6.0 
5.0 
5.0 

MCL 
Quant. Limit(a) 

Quant. LimitCa) 

2
2 
2 

 (18)* 

Pesticides and PCBs: 
Aroclor 1248 
Aroclor 1260 
Dieldrin 
Heptachlor 
Methoxychlor 

0.2 
0.2 
0.02 
0.01 
0.1 

Quant. Limit(a) 

Quant. Limit(a) 

Quant. Limit(a> 

Quant. Limit(a) 

Quant. Limit(a) 

14 (82)* 
14 (82)* 
11 (7)* 
3 (12)*
3 (62)* 

• 

Metals: 
Aluminum 
Cadmium 
Copper 

748 
1.20 
7.0 

AWQC 
Background(b) 

Background(c) 

1 
3 
2 

Iron 
Lead 
Mercury 

1,000 
2.0 
0.2 

AWQC 
Background^0' 
Background'13' 

1 
4 (3)* 
17 (10)* 

Zinc 33 RIAWQC 1 

Total Risk 89 (294)* 

Notes: 
* Risk levels to the mink resulting from the cleanup level are presented
 
parenthetically when they are greater than or equal to 1.
 
(a) Sample quantitation limit (SQL) for the compound, CLP low concentration
 
method.
 
(b) The compound was not detected at SW-03. The value presented is the sample
 
quantitation limit (SQL) for the compound.
 
(c) The values presented are compound concentrations reported at SW-03 and are
 
considered to be representative of background levels.
 
AWQC - Federal Ambient Water Quality Criteria
 
RIAWQC - Rhode Island Ambient Water Quality Criteria
 
MCL - Maximum Contaminant Level
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These cleanup levels for surface water must be met at the
 
completion of the remedial action at the points of
 
compliance in all surface waters, including the Unnamed
 
Swamp and other wetlands and open water bodies on the Site.
 
Because the surface water contamination is directly related
 
to the ground water contamination, by remediating the ground
 
water to interim cleanup levels, the surface water will be
 
remediated to meet the surface water cleanup levels. This
 
can be shown by mixing the water that infiltrates into the
 
ground water above the plume and estimating the resulting
 
contaminant concentration. Based on current data, the water
 
infiltrating into the ground water plume would reduce the
 
contaminant concentration by approximately 20 percent from
 
the disposal area to the discharge into surface water.
 
Therefore, if the ground water in the disposal area has a
 
contaminant concentration equal to or less than the ground
 
water interim cleanup levels, the water discharging into the
 
swamp and the seeps will have contaminant concentration
 
equal to or less than the surface water cleanup levels.
 

Sediment cleanup levels are not being established at this
 
time. No active cleanup of the sediment is being proposed.
 
Additional sampling of surface water and sediment to verify
 
the presence of PCBs in surface water and sediment will be
 
performed prior to or during the design.
 

D. Description of Remedial Components
 

The selected remedy, consists of a combination of source
 
control alternative SC-2 and management of migration
 
alternative MM-3, to address the soil, ground water and
 
surface water contamination. The selected remedy has the
 
following seven components: 1) treatment of contaminated
 
soils by thermally enhanced vapor extraction and catalytic
 
oxidation; 2) excavation and off-site disposal of surface
 
soils contaminated with PCBs; 3) extraction of contaminated
 
ground water in the source and concentrated regions of the
 
plume and natural attenuation of the dilute region of the
 
plume; 4) treatment of the extracted ground water by
 
ultraviolet (UV)/oxidation and carbon adsorption or air
 
stripping and carbon adsorption; 5) recharge of the treated
 
ground water into the aquifer; 6) long-term environmental
 
monitoring and periodic reviews of the Site; and 7)
 
institutional controls. Each component is described below.
 

1) Treatment of contaminated soils by thermally enhanced
 
vapor extraction and catalytic oxidation
 

This alternative is designed to treat the contamination in
 
the subsurface soils while in place and thus to avoid the
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need for excavating the soils and exposing the
 
contamination. To meet this objective, a thermally enhanced
 
vapor extraction system would be installed on-site in the
 
areas where the soil contamination exceeds the soil cleanup
 
levels established to reduce migration of contaminants into
 
the ground water. The ground water table in these areas
 
would be lowered by pumping and hot air would be injected
 
into the soils to enhance the volatilization of both VOCs
 
and SVOCs. The volatilized organics would then be collected
 
in vapor extraction wells and piped to a thermal oxidation
 
system, such as catalytic oxidation unit, where the organics
 
would be oxidized. The extracted ground water would be
 
treated by UV/Oxidation or air stripping (see Treatment of
 
the extracted ground water by ultraviolet (UV)/oxidation and
 
carbon adsorption or air stripping and carbon adsorption
 
component of the remedy). Access to the areas of active
 
remediation would be restricted by a fence or application of
 
an equivalent method to secure the Site for the protection
 
of human health and equipment.
 

The vacuum extraction system would be operated in
 
conjunction with a dewatering system. A Dual Vapor
 
Extraction (DVE) well system could be installed to lower the
 
water table and extract contaminants from the soil. In the
 
DVE system, the vapor extraction wells would extend to the
 
depth where the volatile compounds are to be extracted. The
 
dewatering wells, smaller in diameter, would extend through
 
the soil vapor extraction wells below the lowered water
 
table. The ground water pumped from the dewatering wells
 
would be collected and pumped to the treatment building in a
 
pipeline to be buried below frost depth or application of an
 
equivalent method that would prevent potential freezing
 
problems.
 

To enhance the volatilization of the contaminants, ambient
 
air would be compressed and heated to approximately 600
 
degrees F. The air would then be injected into the
 
contaminated soil through evenly spaced, multiple stainless
 
steel injection wells. The temperature of the air extracted
 
from the ground is estimated to increase from 55 degrees F
 
to approximately 100 degrees F. Multiple PVC vapor
 
extraction wells would be used to collect the volatilized
 
contaminants (Appendix A, Figure 23). Vapor extraction
 
wells would be installed in and near the area of
 
contaminated soil and would be evenly spaced so that their
 
radius of influence overlap. The extraction wells would be
 
capable of having a submersible pump installed at the bottom
 
for dewatering if the DVE system is selected during the
 
design studies. The dewatering, vapor extraction and air
 
injection wells would be drilled into the shallow bedrock to
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a sufficient depth to allow for the removal of residual
 
contamination from the soil in the area near the water
 
table, and the remediation of any DNAPLs that may be present
 
in the highly fractured shallow bedrock. The system will
 
also allow for the upward flow of ground water from the
 
bedrock to capture dissolved contamination, once the ground
 
water table is lowered.
 

In order to enhance recovery of the vapor extraction system,
 
a temporary cap would be installed over the area. The cap
 
would be installed after the wells were in place and would
 
consist of an impermeable membrane with clay or soil top
 
layer.
 

A vacuum pump would remove the contaminated air from the
 
soil. From the vacuum pump the contaminated gas would be
 
piped to a thermal oxidation unit to be located in a
 
treatment building within the disposal area. The first step
 
in the system would be a vapor liquid separator. The
 
liquids removed from the air stream would be sent off-site
 
for treatment and disposal. The air stream would then be
 
passed through a heat exchanger to recover approximately 50%
 
of the heat from the treated gas in the effluent of the
 
thermal oxidation system. Following the heat exchanger, the
 
temperature of the gas stream would be raised further in the
 
preheater and then the contaminants would be destroyed in
 
the thermal oxidation system. The resultant compounds would
 
be water, carbon dioxide and hydrochloric acid (formed due
 
to the presence of chlorinated solvents).
 

After the destruction of the contaminants, the gas would be
 
passed through the heat exchanger again, this time to lower
 
the temperature of the treated gas stream. . Acid gases from
 
the oxidation of the chlorinated hydrocarbons would then be
 
absorbed and neutralized in a caustic scrubber. The
 
scrubber would generate a brine solution that would be
 
disposed of off-site. From the scrubber, the treated air
 
would then be released to the atmosphere.
 

2) Excavation and off-site disposal of surface soil
 
contaminated with PCBs
 

The PCB contaminated surface soil, in the drainage ditch and•
 
near the former PCB pile, will be excavated (approximately
 
600 cubic yards) and disposed of at an off-site, TSCA-

regulated, treatment, storage, and disposal facility. The
 
exact amount of soil to be excavated is to be determined
 
based on the sampling and analysis for PCB contamination to
 
be performed during the design stage and the excavation
 
activities.
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3^ Extraction of contaminated ground water in the source and
 
concentrated regions of the plume and natural attenuation of
 
the dilute region of the plume
 

Ground water from the source and concentrated regions of the
 
ground water plume would be collected using a multi-well
 
extraction system located in the source and concentrated
 
region of the plume (Appendix A, Figure 23) . The ground
 
water extraction wells would be constructed with stainless
 
steel or equivalent well casing to minimize degradation of
 
the well. Destruction of PVC well casing has been noted at
 
the Site, necessitating the use of the higher grade casing
 
material. Each of the wells would be drilled into the
 
shallow bedrock. The ground water pumped from these wells
 
would be collected and pumped to the treatment building in a
 
pipeline to be buried below frost depth or application of an
 
equivalent method that would prevent potential freezing
 
problems .
 

The dilute region of the plume would be isolated from the
 
source contamination by using the extraction system as
 
described above to provide active containment. The dilute
 
portion of the plume would then be allowed to naturally
 
attenuate. Natural attenuation is the reduction of
 
contamination levels through three main processes:
 
diffusion; biodegradation; and physical and chemical
 
(abiotic) degradation. The isolation and natural
 
attenuation of the dilute region of the plume would be
 
enhanced by the rein ject ion of the treated ground water
 
downgradient of the extraction wells.
 

4) Treatment of the extracted ground water by ultraviolet
 
CUV) /oxidation and carbon adsorption or air stripping and
 
carbon adsorption
 

The extracted ground water would be combined with water from
 
the dewatering operations and pumped into an equalization
 
tank to be located in the ground water treatment building
 
within the disposal area. The equalization tank would also
 
be used to remove any pure contaminants or solids which
 
would be drummed and sent to an off -site facility.
 

From the equalization tank the ground water would be pumped
 
to a metal precipitation unit where manganese, iron and
 
other inorganic (metallic) compounds would be removed. The
 
metals removal system would minimize the chances for
 
adversely affecting the UV/oxidation system and would also
 
reduce any elevated metal concentrations in the ground water
 
to naturally occurring levels. The metal sludge would be
 
sent to an off-site RCRA facility for reclamation or
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treatment prior to disposal.
 

After the metal precipitation system, the pH of the ground
 
water would be adjusted and the ground water would be pumped
 
to the UV/oxidation system and/or air stripper. Hydrogen
 
peroxide, ozone, or a combination of both, would be added to
 
the ground water. The ground water then would be exposed to
 
ultraviolet light in a reactor. The ultraviolet light
 
causes the hydrogen peroxide or ozone to form molecules
 
that, because they are highly reactive, break down the VOCs
 
and SVOCs into water, carbon dioxide, and harmless chloride
 
salts. Based on the laboratory treatability study, a 60
 
minute retention time would degrade approximately 99% of the
 
organic contamination.
 

After treatment by the UV/oxidation system, the ground water
 
would be passed through activated carbon filters to remove
 
the remaining contaminants. If ozone is used, air from the
 
treatment system would also pass through a catalytic
 
decomposer such as activated carbon filters to convert the
 
remaining ozone to oxygen and to remove the contaminants
 
prior to discharging to the atmosphere.
 

The only component of the preferred alternative that could
 
change is the implementation of an air stripper instead of
 
the UV/oxidation unit. Air stripping and carbon adsorption
 
would be used to treat the contaminated ground water
 
collected from the ground water extraction wells and the
 
dewatering system. All other components of the remedy would
 
remain the same. In the air stripping unit, contaminated
 
water would be countercurrently contacted with clean air to
 
volatilize the majority of the volatile organic
 
contaminants. Based on the pilot studies performed by Tighe
 
and Bond, the air stripper would remove about 90% of VOCs,
 
and the remaining 10% of VOCs and SVOCs would be removed by
 
the carbon adsorption treatment. Since either of these
 
treatment options (UV/Oxidation and air stripping with
 
carbon adsorption) will effectively achieve the treatment
 
levels, the decision on which system will be used will be
 
based upon more refined data and cost analysis during the
 
design.
 

For the air stripping option, the vapor phase activated
 
carbon filter would be preceded by a heater to raise the
 
temperature and to reduce the relative humidity of the
 
contaminated air stream, thereby increasing the adsorptive
 
capacity of the carbon filter. The contaminated carbon
 
would be periodically regenerated for reuse. Based on the
 
data collected during the design and the system operation,
 
other off-gas treatment options, such as thermal
 



RECORD OF DECISION SUMMARY Page 60
 
Picillo Farm Site
 

destruction, may be considered by EPA.
 

The remedial investigation of the source and concentrated
 
regions of ground water suggests that DNAPLs may be present.
 
The source control part of the remedy, enhanced SVE, is
 
expected to effectively remove and treat the DNAPLs that may
 
exist. The ground water extraction wells will initially
 
contain that portion of the plume where any DNAPLs may be
 
found so that the remainder of the contaminated aquifer and
 
surface water can be restored to their beneficial uses. EPA
 
will collect and periodically assess monitoring data and
 
periodically review advances in ground water cleanup
 
technology to determine if new techniques have been
 
developed to effectively remediate DNAPLs conditions and
 
whether any modifications to the remedy are appropriate to
 
provide more effective attainment of cleanup levels.
 

5) Recharge of the treated around water into the aquifer
 

The resultant treated water would be pumped from the ground
 
water treatment building to reinjection wells or discharged
 
into surface waters to maintain the water balance in the
 
Unnamed Swamp and the Great Ceder Swamp at current levels.
 
The piping to the reinjection wells would be buried below
 
frost depth or would incorporate an alternative design that
 
would minimize the potential for winter freeze-ups.
 

6) Long-term environmental monitoring and periodic reviews
 
of the Site
 

The environmental monitoring program would be implemented to
 
evaluate the performance of the treatment system, the rate
 
of natural attenuation, and the overall effectiveness of the
 
remedy. The remedy would include installation of additional
 
deep bedrock monitoring wells to monitor for dissolved
 
contamination in the deep bedrock northeast and west of the
 
disposal area and to act as early warning wells for
 
contamination approaching the residential wells. If
 
contamination is found to spread, an evaluation of the
 
effectiveness of the entire ground water extraction and
 
treatment system will be performed. Based on this
 
evaluation, adjustments or modifications to the ground water
 
extraction system will be implemented to prevent or limit
 
further contaminant migration.
 

Selected ground water monitoring wells would be sampled on a
 
quarterly basis for VOCs and SVOCs. Selected surface water
 
and sediments locations would be sampled for VOCs and SVOCs
 
on at least an annual basis. Ground water, surface water
 
and sediments would be analyzed at least annually for
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metals, PCBs and pesticides. TICs positively identified in
 
the RI and TICs from the monitoring program would be
 
periodically analyzed for in the subsequent sampling rounds.
 
Since evidence exists for the presence of petroleum solvents
 
near the northwest and west trenches, the total petroleum
 
hydrocarbons (TPH) analysis would need to be performed at
 
least annually. Residential wells in the area would be
 
monitored annually during the initial startup period of
 
cleanup activities. The number and location of wells
 
sampled and the frequency of sampling and analysis,
 
including sampling of residential wells, may be changed
 
based upon the evaluation of the sampling data results.
 

The influent and effluent from the treatment plants would be
 
monitored as necessary to determine efficiency of the
 
treatment systems and to ensure compliance with ARARs. Air
 
monitoring would be done at the treatment plants as
 
necessary to ensure that air emissions are in compliance
 
with ARARs.
 

The details of the monitoring program would be developed
 
during remedial design to be tailored to the specifics of
 
the design. Additional monitoring wells and surface water
 
and sediment sampling locations may be needed to evaluate
 
the extent of the contamination over time and to monitor for
 
changes in the preferential contaminant movement and
 
discharges to the surface water system.
 

A soil monitoring program to demonstrate compliance with
 
soil cleanup levels and a performance monitoring program for
 
the enhanced SVE system would also be performed to determine
 
if the SVE system is working effectively. Results will be
 
evaluated to determine future operating parameters of the
 
system.
 

Selected bedrock and overburden wells would be monitored
 
upon initiation of remedial design until completion of the
 
remedial design.
 

Reports assessing the results of the sampling and analysis
 
events would be done after every sampling event. All
 
monitoring data would be evaluated during the implementation
 
of the remedial action to ensure that response objectives
 
are achieved. Monitoring data would be evaluated to
 
determine effectiveness of the remedy, suggest remedy
 
improvements and to refine predicted cleanup time.
 
Modifications to the remedial action, including the
 
evaluation and possible implementation of advances in ground
 
water cleanup technology may also require changes in
 
monitoring frequency, locations or techniques.
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7) Institutional controls
 

Institutional controls could include access restrictions
 
around areas of active soil remediation and restrictions on
 
use of the contaminated ground water and surface water. The
 
institutional controls would remain in place until the
 
cleanup levels are met. The objective of the institutional
 
controls shall be to insure that no activities take place at
 
the Site which either affect implementation of the selected
 
remedy or cause exposures to hazardous substances.
 

8) Remedial Design Issues
 

At the design stage, a pilot test for the enhanced SVE
 
utilizing a limited number of vacuum extraction and air
 
injection wells would be conducted to optimize the system
 
prior to full scale operation. Design components such as,
 
the precise number and location of vapor extraction and air
 
injection wells, site specific vapor flow rates, radius of
 
influence measurements, contaminant recovery rates, site
 
specific subsurface air temperatures, precise dewatering
 
techniques (e.g., trenches or horizontal wells), and
 
specific water and off-gas treatment options, so that the
 
SVE system most effectively captures and removes the
 
contamination would be determined based on the pilot test
 
results.
 

During design and implementation of the thermally enhanced
 
vapor extraction, other methods may be evaluated to enhance
 
the effectiveness of the system in meeting cleanup levels.
 
Such methods may include other enhancements to vapor
 
extraction, such as radio frequency heating, steam injection
 
and air sparging.
 

Design studies would be performed for the dewatering
 
operation to determine system parameters such as: the time
 
period needed to dewater the area; exact depth of
 
dewatering; need for DVE system; number and location of
 
dewatering wells; radius of influence; and pumping rates and
 
operational mode (partial vs. simultaneous).
 

The dewatering of the soils for the enhanced SVE operation
 
and extraction of the ground water in the source and
 
concentrated regions of the plume may potentially impact the
 
wetlands by dewatering the seeps and part of the Unnamed
 
Swamp. Studies would be conducted to determine the effect
 
of the remedy on the water table in the area. Similarly,
 
both the specific location for the discharge of treated
 
water and the method of discharge for the treated water
 
would be examined during the design phase. Evaluation of
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recharge options or structural or hydrogeological barriers
 
to maintain the water balance in the area would also be
 
performed.
 

The exact amount of the PCB contaminated surface soil to be
 
excavated and the area and depth of the excavation would be
 
determined based on the sampling and analysis for PCB
 
contamination to be performed during the design stage and
 
the excavation activities.
 

Design studies would be performed to determined the precise
 
number, pumping rates and placement of ground water
 
extraction wells that contain, recover and treat
 
contaminants in the most effective and efficient manner.
 

During operation of the enhanced SVE system and ground water
 
extraction and treatment, the systems' performance will be
 
carefully monitored on a regular basis and operation of the
 
systems will be adjusted as warranted by the performance
 
data.
 

Approximately 450 compounds were tentatively identified in
 
the RI. Also, evidence exists for the presence of petroleum
 
solvents near the northwest and west trenches. Sampling and
 
analysis for total petroleum hydrocarbons (TPH) would be
 
performed during the remedial design to ensure that soil and
 
ground water treatment systems are capable to effectively
 
treat the additional contamination. Long-terra environmental
 
monitoring would include positive identification of the
 
major TICs and sampling and analysis for these compounds and
 
TPH.
 

Since several of the PCB analyses in sediment and surface
 
water were invalidated during the RI, additional sampling of
 
PCBs in sediment and surface water would be performed prior
 
to or during the design to verify the presence of PCBs and a
 
risk assessment may need to be performed. If PCBs do pose a
 
concern, the remedy may need to be modified to address this
 
contamination.
 

The goal of this remedial action is to restore the ground
 
water and surface water to their beneficial uses, which is,
 
at this Site, a potential future drinking water source.
 
Based on information obtained during the remedial
 
investigation, and the analysis of all remedial
 
alternatives, EPA believes that the selected remedy may be
 
able to achieve this goal. Although not detected during the
 
RI, DNAPLs may be present at the Site. Studies to further
 
investigate the possibility of DNAPLs presence may need to
 
be undertaken in the remedial design stage or during
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construction and operation of the remedy.
 

The ability to achieve cleanup levels at all points
 
throughout the area of attainment, or plume, cannot be
 
determined until after implementation of the source control
 
remedy and until after the ground water extraction and
 
treatment system has been implemented and operated for a
 
reasonably significant period of time, modified as
 
necessary, and contaminated ground water plume response is
 
monitored over time.
 

Based on current data, EPA estimates that the ground water
 
will be extracted and treated for approximately 20 years.
 
During operation, the soil treatment and ground water
 
extraction and treatment systems' performance will be
 
carefully monitored on a regular basis and adjusted as
 
warranted by the performance data collected during
 
operation. These adjustments or modifications may include
 
any or all of the following: enhancements to the SVE system;
 
relocation or addition of extraction wells; modification of
 
withdrawal and pumping rates; alternating pumping rates; and
 
switching from continuous pumping to pulsed pumping.
 

If, following a reasonable period of the ground water system
 
operation, EPA determines that the selected remedy cannot
 
meet cleanup levels, EPA may consider contingency measures
 
as a modification to the selected remedy. Such contingency
 
measures may include the following:
 

a) engineering controls such as physical barriers, or
 
long-term gradient control provided by low level
 
pumping, as containment measures;
 

b) ARARs may be waived for the cleanup of the relevant
 
portions of the aquifer based on the technical
 
impracticability of achieving further contaminant
 
reductions and revised cleanup levels may be
 
established for the relevant portion of the
 
aquifer;
 

c) institutional controls will be maintained to
 
prevent use of ground water that remains above
 
health-based levels;
 

d) continued monitoring of specified wells; and
 

e) periodic reevaluation of remedial technologies for
 
ground water restoration; or
 

f) such other measures as EPA determines are necessary
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to further reduce the mass of the contaminants and
 
to ensure that the remedy remains protective of
 
human health and the environment.
 

The decision to invoke any or all of these measures may be
 
made by EPA during a future review, following a reasonably
 
significant period of operation of the selected remedy. If
 
EPA determines that such contingency measures are necessary,
 
and are significant or fundamental modifications to the
 
remedy, such changes will be documented in a future decision
 
document.
 

To the extent required by law, EPA will review the Site at
 
least once every five years after the initiation of remedial
 
action at the Site if any hazardous substances, pollutants
 
or contaminants remain at the Site to assure that the
 
remedial action continues to protect human health and the
 
environment. EPA will also review the Site before the Site
 
is proposed for deletion from the NPL.
 

XI.	 STATUTORY DETERMINATIONS
 

The remedial action selected for implementation at the Picillo
 
Farm Superfund Site is consistent with CERCLA and the NCP. The
 
selected remedy is protective of human health and the
 
environment, attains ARARs and is cost effective. The selected
 
remedy also satisfies the statutory preference for treatment
 
which permanently and significantly reduces the mobility,
 
toxicity or volume of hazardous substances as a principal
 
element. Additionally, the selected remedy utilizes alternate
 
treatment technologies or resource recovery technologies to the
 
maximum extent practicable.
 

A.	 The Selected Remedy is Protective of Human Health and
 
the Environment
 

The remedy at this Site will permanently reduce the risks
 
posed to human health and the environment by eliminating,
 
reducing or controlling exposures to human and environmental
 
receptors through treatment, engineering controls, and
 
institutional controls. Specifically, the risk presented at
 
the Site to human health is the potential ingestion of the
 
contaminated ground water. The potential use of surface
 
water as drinking water also poses a risk to human health.
 

The selected remedy uses a soil treatment system which will
 
remove the contamination from the soil and reduce the
 
leaching of the contamination from the soil into the ground
 
water. The potential for direct contact of the
 
environmental receptors with the PCB-contaminated surface
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soil will be eliminated through the off-site removal of the
 
PCB-contaminated soil to an EPA-approved disposal facility.
 
The management of migration portion of the selected remedy,
 
in combination with the source control, will return the
 
ground water and surface waters to their beneficial use in
 
approximately 20 years. A long-term monitoring program will
 
ensure that the remedy remains protective of human health
 
and the environment.
 

Moreover, the selected remedy will achieve potential human
 
health risk levels that attain the 10~4 to 10~6 incremental
 
cancer risk range and a level protective of noncarcinogenic
 
endpoints, and will comply with ARARs and the "To Be
 
Considered" criteria. At the time that the Interim Ground
 
Water Cleanup Levels identified in the ROD and newly
 
promulgated ARARs and modified ARARs which call into
 
question the protectiveness of the remedy have been achieved
 
and have not been exceeded for a period of three consecutive
 
years, a risk assessment shall be performed on the residual
 
ground water contamination to determine whether the remedial
 
action is protective. This risk assessment of the residual
 
ground water contamination shall follow EPA procedures and
 
will assess the cumulative carcinogenic and non-carcinogenic
 
risks posed by exposure to ground water (e.g., ingestion of
 
ground water from domestic water usage).
 

If, after review of the risk assessment, the remedial action
 
is not determined to be protective by EPA, the remedial
 
action shall continue until protective levels are achieved
 
and have not been exceeded for a period of three consecutive
 
years, or until the remedy is otherwise deemed protective.
 
These protective residual levels shall constitute the final
 
cleanup levels for this Record of Decision and shall be
 
considered performance standards for any remedial action.
 

Considering all of the elements of the selected remedy, EPA
 
has determined that the selected remedy is protective of
 
human health and the environment.
 

B.	 The Selected Remedy Attains ARARs
 

This remedy will attain all applicable or relevant and
 
appropriate federal and state requirements that apply to the
 
Site. Environmental laws from which ARARs for the selected
 
remedial action are derived, and the specific ARARs include:
 

Chemical-Specific
 

o	 Safe Drinking Water Act (SDWA) - Maximum Contaminant Levels
 
(MCLS) (40 CFR 141.11-141.16)
 

http:141.11-141.16
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o	 Safe Drinking Water Act (SDWA) - Maximum Contaminant Levels
 
Goals (MCLGs) (40 CFR 141.50-141.51)(non-zero MCLGs)
 

o	 Resource Conservation and Recovery Act (RCRA) - Ground Water
 
Protection Standards (40 CFR 264.94)
 

o	 Clean Water Act (CWA) - Ambient Water Quality Criteria
 
(AWQCS) (40 CFR 131)
 

o	 Rhode Island Water Quality Standards (Section 6) — Rhode
 
Island Water Quality regulations for Water Pollution Control
 
(October 1988)
 

o	 Rhode Island Water Quality Regulations (Sections 7, 8, 10,
 
17) — Rhode Island Water Quality regulations for Water
 
Pollution Control (October 1988)
 

o	 Rhode Island Rules and Regulations for Ground Water Quality
 
(regulation DEM-GW-01-92, July 1993)
 

o Rules and Regulations for Public Drinking Water (R46-13-DWQ)
 

Location-Specific
 

O Clean Water Act (CWA) (40 CFR 230; 40 CFR 320-330)
 

o	 Fish and Wildlife Coordination Act (40 CFR 6.302(g))
 

o	 Protection of Wetlands Executive Order No. 11990 (40 CFR
 
Part 6)
 

o	 Rhode Island Rules and Regulations for Ground Water Quality
 
(Regulation DEM-GW-01-92, July 1993)
 

o	 Rhode Island Freshwater Wetlands Act (RIGL 2-1-18-27; Title
 
2, ch 1 §§ 18-27)
 

o	 Rhode Island Rules and Regulations Governing the Enforcement
 
of the Freshwater Wetlands Act (August 1990)
 

Action-Specific
 

o	 Clean Water Act (CWA) (40 CFR 122, 125)
 

o	 Resource Conservation and Recovery Act (40 CFR 265, Subpart
 
P)
 

o	 Resource Conservation and Recovery Act (40 CFR 264, Subpart
 
AA)
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o	 Clean Air Act (CAA) (40 CFR 61.348)
 

o	 Clean Air Act (CAA) (40 CFR 61.63)
 

o	 Rhode Island Rules and Regulations for Ground Water Quality
 
(Regulation DEM-GW-01-92, July 1993)
 

o	 Air Pollution Control Regulation No. 1: Visible Emissions
 
(Section 1)
 

o	 Air Pollution Control Regulation No. 17: Odors (section 17)
 

o	 Air Pollution Control Regulation No. 5: Fugitive Dust
 
(section 5)
 

o	 Air Pollution Control Regulation No. 22: Air Toxics (section
 
22)
 

o	 Air Pollution Control Regulation No. 15: Organic Solvent
 
Emissions (section 15)
 

o	 Rhode Island Water Quality Standards (Section 6) — Rhode
 
Island Water Quality regulations for Water Pollution Control
 
(October 1988)
 

o	 Rhode Island Water Quality Regulations (Sections 7, 8, 10,
 
17) — Rhode Island Water Quality regulations for Water
 
Pollution Control (October 1988)
 

o	 Rhode Island Underground Injection Control Program Rules and
 
Regulations (June 1984)
 

o	 Rhode Island Hazardous Waste Rules and Regulations (Section
 
3.53)
 

o	 Rhode Island Hazardous Waste Rules and Regulations (Section
 
8)
 

o	 Rhode Island Hazardous Waste Rules and Regulations (Sections
 
9.18, 9.19)
 

o	 Rhode Island Hazardous Waste Rules and Regulations (Section
 
3.53)
 

o	 Toxic Substance Control Act (TSCA)(40 CFR 761)
 

To Be Considered
 

o	 Environmental Protection Agency (EPA) Risk Reference Doses
 
(RfDs)
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o	 Environmental Protection Agency (EPA) Carcinogen Assessment
 
Group (CAG) Potency Factors
 

o	 Environmental Protection Agency (EPA) Health Advisories (HA)
 
and Acceptable Daily Intakes (ADIs)
 

o	 Environmental Protection Agency (EPA) Health Effects
 
Assessments (HEAs)
 

o	 Environmental Protection Agency (EPA) Ground Water
 
Protection Strategy
 

o	 Environmental Protection Agency (EPA) Interim Sediment
 
Quality Criteria
 

o	 Office of Solid Waste and Emergency Response (OSWER/EPA) Air
 
Stripper Control Guidance (Directive 9355.0-28)
 

o	 Environmental Protection Agency (EPA) Region 1 Memo from
 
Louis Gitto to Merrill Hohman (July 12, 1989)
 

o	 Toxic Substance Control Act (TSCA) PCB Spill Clean-up Policy
 
(40 CFR Part 761, Subpart G)
 

o	 Rhode Island Policy on Permitting Air Strippers
 

All listed ARARs can be found in Tables 8, 9, and 10 in Appendix
 
B of this Record of Decision. These tables provide a brief
 
synopsis of the ARARs and an explanation of the actions necessary
 
to meet the ARARs. These tables also indicate whether the ARARs
 
are applicable or relevant and appropriate to actions at the
 
Site. In addition to ARARs, the tables describe standards that
 
are To-Be-Considered (TBC) with respect to remedial actions. The
 
more significant ARARs are also discussed below.
 

i.	 Chemical Specific
 

Federal and State Drinking Water Standards
 

The ground water aquifer under the Site is classified as
 
Class IIB under the Federal Ground Water Protection Strategy
 
and Class GA-NA by the State of Rhode Island, which is a
 
source of potable water. While Maximum Contaminant Levels
 
(MCLs) and Maximum Contaminant Level Goals (MCLGs)
 
promulgated under the Federal Safe Drinking Water Act are
 
not applicable to ground water, they are relevant and
 
appropriate to ground water cleanup or to the attainment of
 
ground water cleanup levels because the ground water may be
 
used as a drinking water source in the reasonably
 
foreseeable future. In addition, the NCP requires that
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usable ground water be restored to their beneficial uses
 
whenever practicable. See 40 CFR § 300. 430 (a) (iii) (F) .
 

The ground water quality standards established in the Rhode
 
Island Rules and Regulations for Ground Water Quality are
 
relevant and appropriate when the established values are
 
more stringent than federal MCLs and non-zero MCLGs.
 

The remedy will attain these ARARs as well as those
 
identified in Appendix B, Table 8, and will comply with
 
those regulations which have been identified as TBCs by
 
meeting the ground water cleanup levels throughout the
 
contaminated plume in approximately 20 years as a result of
 
the implementation of the selected source control and
 
management of migration remedy. Removal of contaminants
 
from the soil and operation of the ground water extraction
 
and treatment system will reduce levels of the contamination
 
at the Site to the interim cleanup levels identified in this
 
ROD.
 

Federal and State Surface Water Standards
 

Under the Clean Water Act (CWA) , EPA has established water
 
quality criteria found in 40 CFR 131 Subpart D, which are
 
nonenf orceable guidelines to be used by states to establish
 
water quality standards. These water quality criteria are
 
considered relevant and appropriate requirements for cleanup
 
of the surface water at the Site.
 

The Rhode Island Water Quality Standards established under
 
the Rhode Island Water Quality Regulations for Water
 
Pollution Control, which define the water quality standards
 
of a water body by designating the use or uses to be made of
 
the water body and by setting criteria necessary to protect
 
those uses, are applicable requirements. The Rhode Island
 
Water Quality Regulations for Water Pollution Control, which
 
also regulate the restoration, preservation, enhancement and
 
protection of state waters, are applicable requirements for
 
any surface water discharges at the Site.
 

ii. Location Specific
 

Areas immediately adjacent to the west and south of the
 
Picillo Farm property are designated wetlands under the
 
Rhode Island Department of Environmental Management Rules
 
and Regulations governing the enforcement of the Fresh Water
 
Wetlands Act. Portions of the Site lie within these
 
wetlands under jurisdiction of the Rhode Island Fresh Water
 
Wetlands Act. Activities associated with the selected
 
remedy within the wetlands and adjacent areas are subject to
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the applicable requirements of the Rhode Island Fresh Water
 
Wetlands Act and will be met.
 

iii. Action Specific
 

Federal and State air standards and regulations will guide
 
remediation measures designed to limit contaminant emissions
 
from the soil and ground water treatment systems. Under the
 
Clean Air Act (CAA), requirements setting emission standards
 
for benzene and vinyl chloride are relevant and appropriate
 
for any air emissions caused by the soil and ground water
 
treatment systems. Certain provisions of the Resource
 
Conservation and Recovery Act (RCRA) are also relevant and
 
appropriate for air emissions from the soil and ground water
 
treatment systems. Certain provisions of the Rhode Island
 
Air Pollution Control Regulations, which set emission
 
limitations are applicable and will be met during excavation
 
of PCB-contaminated surface soil and for air emissions from
 
soil and ground water treatment systems at the Site.
 

Under the Clean Water Act (CWA), substantive permit
 
requirements of the National Pollution Discharge Elimination
 
System (NPDES) for point source discharges are applicable if
 
treated water is discharged into the surface waters. As
 
discussed above under Chemical Specific ARARs, the Rhode
 
Island Water Quality Standards are applicable requirements
 
and will be met through treatment and proper controls for
 
any surface water discharges at the Site. If treated ground
 
water will be reinjected into the aquifer, Rhode Island
 
Underground Injection Control (UIC) and Rhode Island Rules
 
and Regulations for Ground Water Quality will be applicable
 
requirements. The reinjection system will be designed,
 
constructed and operated in accordance with these
 
regulations to prevent ground water contamination.
 

Storage and disposal of PCB-contaminated soil will comply
 
with storage, treatment and disposal requirements of the
 
Toxic Substance Control Act (TSCA) through proper
 
engineering design and controls. These regulations are
 
currently determined to be relevant and appropriate.
 
However, if PCB concentration during the remedial design and
 
action are determined to exceed 50 ppm, these regulations
 
become applicable. The disposal of PCB-contaminated soils
 
will provide a permanent and protective remedy that would
 
satisfy the requirements of TSCA.
 

C. The Selected Remedial Action is Cost-Effective
 

In the Agency's judgment, the selected remedy is cost
 
effective, i.e., the remedy affords overall effectiveness
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proportional to its costs. In selecting this remedy, once
 
EPA identified alternatives that are protective of human
 
health and the environment and that attain, or, as
 
appropriate, waive ARARs, EPA evaluated the overall
 
effectiveness of each alternative by assessing the relevant
 
three criteria — long term effectiveness and permanence;
 
reduction in toxicity, mobility, and volume through
 
treatment; and short term effectiveness, in combination.
 
The relationship of the overall effectiveness of this
 
remedial alternative was determined to be proportional to
 
its costs. The costs of this remedial alternative are:
 

Capital O&M Costs Present
 
Costs Worth
 

SC-2 $2,700,000 $ 1,400,000 $ 4,100,000
 
MM-3* $1.600.000 $10.000.000 $11.600.000
 
Total $4,300,000 $11,400,000 $15,700,000
 

*	 Costs based on UV/oxidation option; costs for the
 
alternate air stripping option are presented in Section
 
VIII, Description of Alternatives)
 

With respect to the source control alternatives, the
 
selected alternative, SC-2 is protective of human health and
 
the environment. Additionally, SC-2, in comparison with the
 
other source control alternatives, is the least expensive
 
alternative with the greatest proportional over-all
 
effectiveness. Alternatives SC-3 (excavation and thermal
 
desorption) and SC-4 (off-site incineration) do not provide
 
overall effectiveness and protectiveness proportional to
 
their respective costs. Alternative SC-4 is the most
 
expensive source control alternative with an estimated total
 
cost of $101,200,000. Alternative SC-3 is the next most
 
expensive with a cost of $23,900,000 which is almost six
 
times higher than the cost of SC-2, the selected source
 
control remedy.
 

Moreover, alternatives SC-3 and SC-4 would each present a
 
much greater short-term risk than the selected alternative
 
because of the required excavation of a large volume of
 
soil. Although the in-situ treatment components of
 
alternatives SC-3 and SC-4 create an initial reduction in
 
contaminant concentrations, these alternatives are not
 
considered cost-effective due to the low short-term
 
effectiveness, the high implementation costs, and the
 
adverse impacts from extensive soil excavation. Thus, of
 
the three source control alternatives evaluated and
 
considered protective, the selected source control remedy,
 
SC-2, has the most cost-effective components.
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In conjunction with the implementation of the selected
 
source control remedy, two of the management of migration
 
alternatives, alternative MM-2 and selected alternative MM­
3, would attain ARARs and be protective of human health and
 
the environment. Alternative MM-2 would cost $14,200,000 to
 
implement. The selected alternative, MM-3, would cost
 
approximately 20% less than MM-2 at a cost of $11,600,000.
 
Both, MM-2 and MM-3 would achieve restoration in the source
 
and concentrated regions of the plume in approximately 20
 
years. Alternative MM-2 differs in that it entails active
 
treatment of the dilute region of the plume.
 

Through active treatment, alternative MM-2 would attain
 
cleanup levels in the dilute portion of the plume in
 
approximately 8 years. However, restoration would not be
 
complete until cleanup levels are attained in the source and
 
concentrated regions of the plume. The selected management
 
of migration remedy, MM-3, provides for the natural
 
attenuation of the dilute portion of the plume which would
 
meet cleanup levels in the same approximately 20 years
 
period that it would take to attain cleanup levels in the
 
source and concentrated regions. This would be achieved
 
through isolation and active treatment of the source and
 
concentrated regions of the plume.
 

Although the active treatment of the dilute portion of the
 
plume in alternative MM-2 achieves restoration of the dilute
 
region in a shorter period of time than MM-3, MM-2 presents
 
a greater short-term risk of impacting the environment. The
 
active treatment of the dilute region would require the
 
extraction of a larger amount of ground water. The active
 
extraction of ground water from the dilute portion of the
 
plume would be implemented in very close proximity to the
 
Unnamed Swamp and thus, increase the possibility of
 
adversely impacting wetland areas. In selecting the
 
management of migration remedy, EPA weighted the twelve-year
 
estimated time difference in the restoration of the dilute
 
region of the plume and the time period for overall
 
restoration of the aquifer and surface water against the
 
cost and the short-term effectiveness of MM-2 and MM-3.
 
Based on these considerations, EPA has determined that the
 
selected management of migration remedy, MM-3, provides a
 
greater overall effectiveness and protectiveness
 
proportional to its costs than does alternative MM-2.
 

D.	 The selected Remedy Utilizes Permanent solutions and
 
Alternative Treatment or Resource Recovery Technologies
 
to the Maximum Extent Practicable
 

Once	 the Agency identified those alternatives that attain
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or, as appropriate, waive ARARs and that are protective of
 
human health and the environment, EPA identified which
 
alternative utilizes permanent solutions and alternative
 
treatment technologies or resource recovery technologies to
 
the maximum extent practicable. This determination was made
 
by deciding which one of the identified alternatives
 
provides the best balance of trade-offs among alternatives
 
in terms of: 1) long-term effectiveness and permanence; 2)
 
reduction of toxicity, mobility or volume through treatment;
 
3) short-term effectiveness; 4) implementability; and 5)
 
cost. The balancing test emphasized long-term effectiveness
 
and permanence and the reduction of toxicity, mobility and
 
volume through treatment; and considered the preference for
 
treatment as a principal element, the bias against off -site
 
land disposal of untreated waste, and community and state
 
acceptance. The selected remedy provides the best balance of
 
trade-offs among the alternatives.
 

Except for the No-Action Alternative SC-1, all of the source
 
control alternatives (SC-2, SC-3 and SC-4) would provide
 
overall protection of human health and the environment and
 
meet their corresponding ARARs. All three alternatives
 
would offer good protection against the principal risks
 
associated with potential ingestion of contaminated ground
 
water in the foreseeable future resulting from the leaching
 
of contaminants from the soils into the ground water.
 

Although alternative SC-4 would offer the most permanent
 
protection on-site because all contaminated soils would be
 
transported and disposed of off -site, it would pose
 
potential short-term risks related to major on-site
 
excavation and the transport of waste off -site.
 
Implementation of this alternative would also be unreliable
 
as a result of the following major considerations: The
 
ability of the local roads to handle the large volume of
 
traffic associated with the off -site transport of waste, and
 
the uncertainty in securing an incineration facility which
 
could handle the large volume of contaminated soils
 
(approximately 94,000 cubic yards). In addition, the
 
$101,200,000 cost to implement SC-4 would be the most
 
expensive of all the alternatives.
 

Alternative SC-3 would also be very effective in reducing or
 
eliminating long-term risks associated with exposure to soil
 
leachate. However, even after an initial in-situ treatment,
 
the short-term risks to nearby communities and workers
 
associated with extensive excavation of contaminated soils
 
create major uncertainties with implementing SC-3.
 
Alternative SC-3 would also be the next most expensive
 
alternative at a cost of $23,900,000.
 



RECORD OF DECISION SUMMARY Page 75
 
Picillo Farm Site
 

In EPA's analysis, the selected remedy SC-2 would provide
 
better overall protection through long-term effectiveness
 
and permanence, and cost effectiveness than the other
 
alternatives. At a cost of $4,100,000, SC-2 would be
 
designed to treat the contaminants in the subsurface soils
 
without the need for excavation, thereby avoiding the short-

term risks associated with the other alternatives. To
 
maximize the long-term effectiveness of SC-2, a pilot study
 
would be performed during the design phase to optimize the
 
operating parameters and minimize uncertainties in the
 
implementation.
 

Two of the management of migration alternatives, MM-2 and
 
MM-3, in conjunction with the implementation of any active
 
SC alternative, would provide overall protection of human
 
health and the environment and would attain all ARARs. Both
 
alternatives utilize the same permanent solution, extraction
 
and treatment of ground water, to reduce the contamination
 
in the aquifer and surface water. Both alternatives would
 
be equally implementable since they both employ similar
 
technology. In addition, both alternatives MM-2 and MM-3
 
would provide essentially the same long-term effectiveness.
 
However, the cost of implementing MM-3, $11,600,000, is less
 
than the $14,200,000 cost to implement MM-2.
 

The difference between the alternatives would be the amount
 
of contamination that is extracted and treated versus the
 
amount of contamination that is allowed to naturally
 
attenuate. Alternative MM-2 would provide greater reduction
 
in toxicity, mobility or volume through treatment by
 
extracting and treating water in the entire plume, while the
 
selected remedy MM-3 would only extract and treat ground
 
water in the source and concentrated portions of the plume,
 
allowing the dilute region to naturally attenuate. By
 
containing and treating contamination in the source and
 
concentrated regions, ground water in the dilute region is
 
expected to be remediated in approximately 20 years in the
 
selected remedy, compared to the approximate 8 year period
 
to treat the dilute region under alternative MM-2. However,
 
the importance of this distinction is lessened because the
 
entire restoration time for the source and concentrated
 
regions of the plume would be 20 years for both MM-2 and MM­
3.
 

Although the restoration time of 20 years for the entire
 
plume is similar for both alternatives, alternative MM-2 is
 
expected to have a greater short-term impact on the
 
environment. The extraction and treatment of the dilute
 
portion of the plume under MM-2 would create a greater risk
 
of dewatering the wetland areas than under MM-3 because a
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larger amount of ground water in the immediate proximity to
 
the wetlands would be extracted. Based on the above
 
considerations, EPA has determined that the selected remedy
 
MM-3 provides a greater overall effectiveness and
 
protectiveness than MM-2.
 

E.	 The Selected Remedy Satisfies the Preference for
 
Treatment Which Permanently and Significantly Reduces
 
the Toxicity, Mobility or Volume of the Hazardous
 
Substances as a Principal Element
 

The principal elements of the selected remedy are in-situ
 
treatment of soil by enhanced vapor extraction and
 
extraction and treatment of ground water. These elements
 
address the primary threat at the Site, which is the
 
contamination of soil, ground water and surface water. The
 
selected remedy satisfies the statutory preference for
 
treatment as a principal element by: permanently reducing
 
the volume of contaminants; reducing leaching of
 
contaminants from the soil into the ground water; and
 
reducing the amount of contaminants migrating into the
 
dilute portion of the ground water plume and the surface
 
water.
 

XII. DOCUMENTATION OF NO SIGNIFICANT CHANGES
 

EPA presented a proposed plan (preferred alternative) for
 
remediation of the Site on June 29, 1993. The source control
 
portion of the preferred alternative included treatment of soils
 
contaminated with VOCs and SVOCs by in-situ thermally enhanced
 
soil vapor extraction and excavation and removal off-site of
 
surface'soil contaminated with PCBs. The management of migration
 
portion of the preferred alternative included extraction and
 
treatment of contaminated water to federal and state drinking
 
water standards by UV/Oxidation and carbon adsorption or air
 
stripping and carbon adsorption. No significant changes from the
 
Proposed Plan have been made to the selected remedy as detailed
 
in the Record of Decision.
 

XIII. STATE ROLE
 

The Rhode Island Department of Environmental Management has
 
reviewed the various alternatives and has indicated its support
 
for the selected remedy. The State has also reviewed the
 
Remedial Investigation, Risk Assessment and Feasibility Study to
 
determine if the selected remedy is in compliance with applicable
 
or relevant and appropriate State Environmental laws and
 
regulations. The State of Rhode Island concurs with the selected
 
remedy for the Picillo Farm Superfund Site. A copy of the
 
declaration of concurrence is attached as Appendix C.
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NOTE'
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 TOPOGRAPHY FROM
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>1000 ug/kg 
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A >1Q ug/kg 

A <!0 ug/kg 
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VAX. TOTAL SVGA CONCS. (ug/kg) 

SOIL BORING LOCATIONS 

SB45 
ABANDONED SOIL BORING -500­

REVATION CONTOUR 
(5 FT INTERVALS) 0 100 200 300 400 FT 

NOTE: TOPOGRAPHY FROM CQE (1989) 

Fig. 9 



NOTE 1. MW7E fJOT SHOWN CM MAP BUT WITH P1CILLO FARM 
REQUIRED 437. REDUCTION AT 3 FEET DEPTH PERCENTILE REDUCTION OF VOCs 

2. TCPCGRAPY FROM COE (1989) TO MEET CLEANUP LEVELS FOR SOIL. 
j NUMBER 9ELOW SBjf INDICATES DEEPEST SAMPLE DE°'H DEEPEST DEPTH 

A i T h CONCENTRATION > CLEANUP LEVEL 

ELEVATION CONTOUR ABANDONED SOIL BOSINC -500- 100 200 300 400 FT 
SB45 (5 FT INTERVALS) 

Fig. 10 
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PERCENTIE REDUCTION 
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@ >75Z 

>50X 
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 Co nc<Oeani;D 

Level 

NOTE '. UW59 AND MW76 NOT SHOWN ON WAP BUT WITH 
REQUIRED 90% RCDLCT:ON AT 38 FEET DEPTH 
AND 277. REOuCriCN AT 3 FEET DEPTH 
RESPECTIVELY 

2 TOPOGRAPY FROM COE (1989) 

3 MUMBER 3EIOW S3# INDICATES OECPES? SAMPLE 

PICILLO FARM 

PERCENTILE REDUCTION OF 
SEMIVOLATILES TO MEET CLEANUP

SOIL. DEEPEST DEPTH 
 LEVELS FOR 

DEPTH A.'H CO^JCE^TRATION > CLEANUP LEVEL 

ELEVATION CONTOUR ABANDONED SOIL BORING —500— 100 (5 FT INTERVALS) 200 300 400 FT 
S845 
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-" ARE\ 

ABANDONED SOIL BOSING 

500 -ELEVATION CONTOIS (5 FT INTERVALS) PIC1LLO FARM 

=C8 CONCENTRATION BELOW 4 T MAXIMUM PCB CONCENTRATIONS 
I 0.5 

PCB CONCENTRATION 0-C.5 FT 
IN SOIL 

NOT DETECTED 

NOTE: TOPOGRAPHY FROM COE (19E 
100 200 300 400 FT 

CONCENTRATIONS IN ug/q 
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POST SOIL REMOVAL PCB CONCENTRATIONS (1988)
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SW08 

SW24 

.3, in surface »oler 
115= ug/kq in sediment 

NO = NOT DETECTED 
NA = [JOT ANALYZED 

ELEVATION CONTOUR (FT) 
SW/SED SAMPLING LOCATION 

 LOCATIONS OUTSIDE MAP BOUNDARIES SW/SEO LOCATION 
NO (EAST OF BOUNDARY) (NOT SAMPLED OR DAIA NOT SHOWN) 11 

MONITORING WELL LOCATION 
NO 

(LAST OF BOUNDARY) (NOT SAMPLED OR DATA NOI SHO*N) 
NO 

30.7 PICILLO FARM (NORTH OF BOUNDARY) NA Q2 SAMPLING fOCT-NOV, 1991) 
TOTAL VOLATILE OFJGANICS 

(SOUTH OF BOUNDARY) SURFACE WATER/SEDIMENT LOCATIONS 

Fig. < 



ELEVATION CONTOUR (n) 

SAMPLING LOCATIONS OUTSIDE MAP BOUNDARIES 
SW/SEO SAMPLING LOCATION 

SW/SED LOCATION 
(NOT SAKPLEO OR MM NOT SHOW) 

MONITORING WELL LOCATION 
(L4ST OF BOUNDARY) (NOT SWlED OR DATA NOT SHOWN) 

(NCfflH Of BOUNDARY) PICILLO FARM 
02 SAMPLING (OCT-NOV, 1991) 

TOTAL SEWIVOLATILE ORGANICS 
ND(O'-f) (SOUtH Of BOUNDARY) SURFACE WATER/SEDIMENT LOCATIONS 
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Fig. 17 
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Alternative MM-2 Extinction and Treatment Location Map
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Alternative MM-3 Extra jn and Treatment Location Map
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Plclllo Farm Baseline Risk Assessment 
Ground Water Source Zone 
Volatile Organlcs Data Summary 

Analyt* 

Halogenaled Organlcs 
Vinyl Chloride 
Tflchlorolluorome thane 
DIchloroHuoromethane 
1,1,2-Trlctik>ro-1.2,2-Trltluoroethan 
Dlchloromethane 
1.1-Dlchloroothono 
1.1-Dlchloroe thane 
bans-1,2-Dichloroettiene 
cis-1,2-Dlchlofoethene 
1.2-Olchloroethene 
Chlorolorm 
1,2-Dlchloroe thane 
1.1.1-Trlchlofoethane 
Carbon Tetrachlorida 
1,2-Dlchloropropane 
Trlchloroethene 
1.1.2-Trlchloroethane 
Tetrachloroethene 
1,1,1,2-Tetractiloroethane 
Chlorobenzeno 

Aromatic* 
Benzene 
Toluene 
Ethylbenzene 
Sryrene 
Xylene 

Water Solubles 
Acetone 
Tetrahydroturan 
2-Butanone 
4-Methyl-2-Pentanone 

Other 
Carbon Dlsulttde 

rnumfc |§:liii)lilll;| 
'clwfS&i? ;:;:;:?W îmiHn:;!|:;i 
mzm 

1.76 1.10 6 MW-17
 
69.84 196.74 960 MW-13
 

1.30 1.70 0.1 MW-70
 
106.12 219.41 980 MW-57
 
651.86	 2857.26 19000 MW-55
 

1892 31.44 190 MW-55
 
107.65 292.17 1900 MW-57
 

2.81 4.37 23 MW-13
 
170.47 ; 527.82 2100 MW-57
 
21.86 ' 39.68 160 MW-06
 

1846.27 6599.55 42000 MW-13
 
228.90 419.48 2700 MW-13
 

1658.49 3447.75 18000 MW-13
 
12.18 69.68 500 MW-06
 
83.50 1 259.09 1400 MW-18
 

508.59 1555.25 9300 MW-13
 
6.32 15.03 95 MW-50
 

128.16 180.43 910 MW-13
 
0.09 0.02 0.1 MW-69
 

111.84 I 267.00 1300 MW-54
 

131.94 349.01 2000 MW-13
 
2294.49 6356.94 38000 MW-13
 

272.73 573.28 2600 MW-09
 
4.45 13.03 95 MW-13
 

603.94 1351.71 6700 MW-09
 

656.77 3898.86 27000 MW-55
 
276.46 797.75 3900 MW-55
 
219.79 1244.83 8500 MW-55
 
23.92 75.98 480 MW-13
 

2.49 0.64	 MW-19
 

3/51 
16/26 

1/2 
23/26 
11/51 
35/51 
38/51 
3/26 
18/26 
11/25 
46/51 
46/51 
48/51 
1/51 
18/51 
46/51 
19/51 
43/51 

2/2 
19/51 

30/51 
28/51 
29/51 
2/51 
29/51 

6/49 
20/25 
5/48 
7/49 

1/51 

5
 
7
 

100
 
70
 
70
 

5
 
200
 

5
 
5
 
5
 
5
 
5
 

5
 
1000
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10000
 

9
 
26
 

0
 
3
 
4
 

46
 
42
 

1
 
18
 
46
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43
 

27
 
11
 
8
 
0
 
0
 

Number o{
 
Samples
 

Exceeding
 
:•':';:• MCLQ 

0 11
 
7 26
 

100 0
 
70 3
 
70 4
 

0 46 I
200 42
 
0 1
 
0 18
 
0 46
 
3 14
 
0 43
 

0 30
 
1000 11
 
700 8
 
100 0
 

10000 0 
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Plclllo Farm Basallna Hlak Aataasm0nl 
Ground Water Source Zone 
Semlvolatlle Organic! Data Summary 

Polynuclear Aromatic Hydrocarbons 
Naphthalene 
2 Methyl naphthalene 
Dibenzoturan 

Phenols 
Phenol 
2-Chlorophenol 
2 Methylphenol 
4-Methylphenol 
2-Nitrophenol 
2,4-Dlmethylphenol 
2,4-Dlchlorophenol 
2,4.6-Trlchlorophenol 

Phthalatea 
Dimethyl phthalate 
Dlethyl phthalate 
Dl-n-butyl phthalate 
Butylbenzyl phthalate 
Bis (2-Elhylhexyl) phthalate 
Dl-n-octyl phthalate 

Aromatlca 
1,2-Dlchlofobenzene 
Nitrobenzene 
1,2,4-Trlchlorobenzene 

Ethers 
Bis (2-Chloroothyl) Ethor 
Bis (2-Chloroolhoxy) Molhann 

Other 
Benzyl Alcohol 
Isophorone 
Benzole Add 
4-Chloroanlllne 

SiP?;™;-­

$11!
 
7.14 
4.41 
3.12 

34.70 
4.48 

26.52 
20.58 

5.46 
9.88 

39.20 
3.79 

3.91 
8.81 
5.00 
5.26 
5.70 
6.06 

84.94 
5.82 
6.06 

10.00 
542 

4.00 
25.71 
32.50 

5.21 

S:::;:p<i>yi9Jlpn;;|̂ :;;:!M 

8.77 
4.29 
2.40 

8698 
7.14 

45.44 
41.24 

2.35 
18.67 
86.77 

2.17 

1.44 
21.16 

8.24 
12.62 
12.55 
6.09 

221.14 
13.04 
7.17 

27.49 
2.44 

1.41 
46.02 
15.00 
1.22 

39 
25 

8.5 

410 
33 

160 
170 

17 
71 

340 
10 

B 
120 

49.5 
75.5 

72 
40 

920 
78 

27.5 

160 
19 

6 
190 
55 
12 

MW-57 
MW-48 
MW-48 

MW-13 
MW-78 
MW-78 
MW-57 
MW-13 
MW-78 
MW-57 
MW-06 

MW-13 
MW-13 
MW-48 
MW-48 
MW-48 
MW-78 

MW-57 
MW-09 
MW-48 

MW-55 
MW -45 

MW-06 
MW-55 
MW-13 
MW-55 

17/35 
8/34 
3/33 

9/25 
6/24 
13/26 
11/26 
1/26 

13/26 
7/25 
3/24 

2/34 
12/34 
4/33 
5/34 
5/33 
1/33 

18/35 
2/33 
12/34 

17/34 

1/5
16/35 
1/4 
1/33 

Numtjtr o» Number ol 
Samples 

Exceeding 
MCLQ MCLGI 
(M9/M 

100 

600 2 600 

70 0 70 
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Plclllo Farm Baseline Risk Assessment 
Ground Water Source Zone 
Inorganics Data Summary 

Aluminum 26237.95 , 36482.45 
Antimony 8.28 1 2.26 
Arsenic 1.19 i 0.21 
Barium 153.57 187.13 
Beryllium 4.80 . 6.47 
Cadmium 9.90 24.24 
Calcium 18229.03 11470.31 
Chromium 35.34 141.62 
Cobalt 14.12 18.71 
Copper 81.68 322.18 
Iron 39349.31 55208.11 
Lead 20.86 51.12 
Magnesium 4817.19 2779.82 

u> 
O 
l-h 

Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

5596.81 
0.12 

26.22 
7556.13 

21404.19 

3899.13 
0.05 

68.04 
8687.04 

18160.37 
Ul 
o> Vanadium 

Zinc 
14.54 

288.01 
18.79 

623.87 

159000 
17.9 
2.3 
778 
32.3 
126 

49400 
789 

88.6 
1810 

269000 
263 

12300 
14600 

0.3 
381 

49700 
82600 

70.9 
3490 

MW-06 
MW-79 
MW-79 
MW-19 
MW-06 
MW-06 
MW-19 
MW-06 
MW-06 
MW-06 
MW-06 
MW-06 
MW-17 
MW-17 
MW-70 
MW-06 
MW-06 
MW-05 
MW-44 
MW-06 

30/31 
2/31 
1/31 

25/31 
25/31 
15/31 
31/31 
12/31 
17/31 
20/31 
30/31 
13/31 
31/31 
31/31 
3/31 
19/31 
31/31 
31/31 
19/31 
26/31 

Itidiill MCLQ 

5 2 
50 0 

Number ot
 
Samples
 

Exceeding
 
MCLQ
 

2000 0 2000 0 
1 24 0 25 
5 9 5 9 

100 100 2 

1300 1300 1 

15 0 13 I
2 0 2 

100 1 100 
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Plclllo Farm Baseline Risk Assessment 
Ground Water Source Zone 
Pestlclde/PCB Dali Summary 

Anaiyli 

Beta-BHC
 
Delta-BHC
 
Heplachlor
 
Aidun
 
Hoptachlor Epoxlde
 
Endosultane I
 
Dloldrln
 
Endrln
 
Endosultan II
 
4.4--DDT
 
Endrln Aldehyde
 
Alpha Chlordane
 
Gamma Chlordane
 
Aroctor 1248
 

(Ti 

Number ot 
Samples 

.8iin(Jwd'lS:.;M»xlmii]in 
;:;'P»v1stldr»:?•:"'::!??' Del»cl»d :'•"; '.•: •"• Maximum KV?- '"• Samples 

I'U'*.;.;;;:. j: ;;:(ug/U);'::;: 
; • -^jj.•.M'-:f^''.^^i 

MCI 
("9"-) 

JMCIQ 
Exceeding 

MCLU 

0.02 
0.02 
0.03 

0.01 
0.01 
0.03 

0.032 
0.023 

0.17 

MW-05 
MW-05 
MW-48 

1/21 
1/21 
6/24 0.4 0 

003 0.05 0.25 MW-48 4/23 
0.02 
0.02 

0.03 
0.01 

0.14 
0.056 

MW-57 
MW-06 

3/23 
2/22 

0  2 0 

0.04 
0.05 

0.02 
0.01 

0.061 
0.12 

MW-13 
MW-55 

4/22 
1/22 

0.03 
0.05 

0.02 
0.02 

0.03 
0.091 

MW-48 
MW-55 

1/22 
3/22 

0.02 0.01 0.039 MW-79 1/9 
0.08 0.11 0.05 MW-57 2/22 2 0 0 
0.09 
0.38 

0.11 
0.63 

0.038 
3.2 

MW-05 
MW-48 

1/21 
1/22 

2 
0.5 

0 
1 

0 
0 
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Plclllo Farm Baaellna Risk Asaaumonl 
Ground Water Distant Zone 
Volatile Organlcs Data Summary 

; ,.;v ;- '• ' .: '" •. Analyte : ''-'VVky. 

Halogenated Organic* 
Chloromethane 
Vinyl Chloride 
Chloroe thane 
Tfichlorolluorome thane 
1,1,2-Trlcnloro-1,2,2-Trltluoroethan 
Dichloromothar.o 
1.1-Dtehloroothono 
1.1-Dichloroe thane 
trans-1.2- Dichloroetheno 
cis-1.2-Dlchloroothone 
1.2-Dlchloroothone 
Chlorotorm 
1.2-Dlchloroethana 
1.1.1-Trlchloroethane 

O 1,2-Olchloropropane 
Mi Trlchloroethene
 

1.1,2-Trlctiloroethane
 
Tetrachloroethene
 
Chlorobenzene
 

Aromallcs
 
Benzene
 
Toluene
 
Ethylbenzene
 
Xylene
 

Water Soluble* 
Tetrahydroluran 
4-Methyl-2-Pentanone 

2.00 
1.93 
2.08 
1.35 
3.77 
2.01 
1.30 
8.08 
0.83 
4.93 
4.45 
5.14 
8.88 

38.19 
1.03 

10.57 
1.21 

11.37 
1.55 

1.60 
1.39 
1.01 
1.21 

21.13 
3.63 

230 
1.90 
2.16 
1.54 
9.58 
1.12 
1.56 

20.01 
1.05 

16.01 
11.97 
11.29 
19.47 
74.31 

1.06 
20.96 
0.96 

21.54 
0.93 

1.97 
2.10 
1.15 
1.61 

11.81 
1.69 

; Maximum • 
Delected 

0.4 
2 
1 
5 

44 
7 
7 

110 
3 

80 
66.5 

62 
79 

345 
0.4 
83 

1 
81 
4 

9.5 
15 

0.2 
10 

38 
4 

Maximum 

MW-61 
MW-28 
MW-24 
MW-75 
MW-46 
MW-56 
MW-76 
MW-46 
MW-28 
MW-46 
MW-46 
MW-47 
MW-73 
MW-46 

MW-40B 
MW-46 
MW-75 
MW-46 
MW-46 

MW-46 
MW-68 
MW-28 
MW-46 

MW-75 
MW-24 

^•jJMumber.ipfx-':;^; 

•;:i::i!3ajnp|e'»;;:/;:;:;H;' 

1/60
 
2/60
 
1/60
 
7/30
 
8/30
 
2/60
 
15/60
 
20/60
 
3/30
 
10/30
 
6/30
 
14/60
 
13/60
 
18/60
 
2/60
 
20/60
 
1/60
 

20/60
 
2/60
 

6/60
 
5/60

2/60
 
3/60
 

7/8
 
2/38
 

5 
7 

100 
70 
70 

5 
200 

5 
5 
5 
5 

5 
1000 
700 

10000 

1 
0 

0 
1 
0 

11 
3 
0 

12 
0 

14 

3 
0 
0 
0 

: MCLQ 

0 
7 

100 
70 
70 

0 
200 

0 
0 
3 
0 

0 
1000 
700 

10000 

Number ot 
Sample* 

Exceeding 
MCLQ : 

0 
I 
0 

13 
3 
2 

20 
0 

?0 

6 
0 
0 
0 

GWDZVQ.XL3 



Plclllo Farm Baseline Risk Assessment 
Ground Water Distant Zone 
Semlvolatlla Organlca Data Summary 

Number ol 
Sample* 

An«lyt« : ' - ." ^AV#«iwf W^^ttwF ̂ W^^-'W^m^*™?®* '̂ ^mM^^m*- : W-' "MCIQ^' ' MCLQ 
':.££ t̂an.).̂ : ir •• -? ̂ .tn r:>-:M :̂̂ tî ttiJc^w; -. i. \;^:= («9/i-)• 

Polynuclear Aromatic Hydrocarbons 
Naphthalene 4.05 1.70 2 MW-68 1/37 

Phenols 
Phenol 3.87 1.93 2 MW-61 2/34 
2,4-Dlchlorophenol 4.12 1.51 3 MW-76 1/34 

Phthalates 
Dl-n-butyl phthalate 5.14 0.82 10 MW-39 1/37 
Bis (2-Elhylhexyl) phttialate 7.27 22.52 140 MW-77 6/37 

Aromatlcs 
1,2-Dlchlorobenzene 4.73 2.28 14 MW-46 3/37 600 0 600 

Ethers 
Bis (2-Chk>roethyl) Ether 3.BO 2.01 1 MW-75 1/37 

GWD7SV.XLS 
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Plclllo Farm Baseline Risk Assessment 

-J 

o 
Hi
 

Ul
 
cn 

Ground Walar Ulalant Zone 
Inorganics Data Summary 

Aluminum 
Arsonlc 
Barium 
Beryllium 
Cadmium 
Caldum 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

14823.95 
1.13 

105.81 
2.00 
2.05 !

7966.22 :
9.78 
8.19 

15.61 
29774.01 

34.61 
2263.91 
11fl4.52 1

0.13 
5.86
 

5787.89
 
6183.51
 

14.79 
145.57 

24479.61 
0.38 

178.44 
3.78 

 0.33 
 6520.63 

20.30 
10.58 
25.05 

58671.68 
83.70 

2296.79 
 1777.31 

0.11 
10.20 

7782.10 
3386.80 

32.18 
237.22 

89200 
2.5 
739 

16 
4 

29900 
102 

45.3 
87 

301000 
410 

10100 
9680 
0.62 
61.2 

30600 
17000 

172 
1040 

MW-76
 
MW-39
 
MW-23
 
MW-76
 
MW-56
 
MW-23
 
MW-36
 
MW-36
 
MW-30
 
MW-76
 
MW-39
 
MW-76
 
MW-76
 
MW-73
 
MW-30
 
MW-65
 
MW-65
 
MW-36
 
MW-76
 

25/37 
4/37 
18/37 
20/37 
1/37 

37/37 
8/37 
11/37 
16/37 
34/37 
24/37 
37/37 
34/37 
4/37 
7/37 

37/37 
37/37 
13/37 
26/37 

50 
2000 

1 
5 

100 

1300 

15 

2 
100 

0 
0 

19 
0 

1 

0 

10 

0 
0 

Number ol 
8»mplos 

Cxctoc/lng 
MCLd 

2000 0 
0 20 
5 0 

100 1 

1300 0 

0 24 

2 K 
100 

GWDZMET.XLS 3/93 
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f'lclllo Farm Baseline ftlik Atiesimenl 
Soil Source Surface Samploi 0-2 It 
Volatile Organic* Data Summary 

Ansiyio 

HaloQenaled Organic* 
Chlorolorm 
1.1.1-Tr Ictilorootliano 
1,2-Dlchloropropano 
Totrachlotoottiono 

Aromatic* 
Toluene 
Ethylbonzone 
Xylone 

Water Solubles 
Acetone 

oo 

CJl 
en 

2.84 
3.18 
280 
1.44 

2.57 
3.07 
4.89 

2.64 

0.88 
1.76 
1.97 
1.47 

1.77 
0.97 
5.75 

1.22 

5 
10 
11 

0.0 

0 
6 

30 

SB- 28 
SD-31 
SB-28 
SB-47 

SB-27 
SB-27 
SB-27 

SB-29 

0-0.5 
00.5 
00.5 
00.5 

0-2 
0-2 

0-0.5 

1/22 
2/22 
2/22 
1/22 

3/22 
1/22 
1/22 

1/22 

SLSC3FVO.X13 3/93 



Plclllo Farm Baiellno Risk Assessment 
Soil Sourc* Surface Samples 0 - 2 II 
Semlvolallle Organic* Data Summary 

AnalyU 

Phenols 
Phenol 47.02 24.34 

PhlhalaUs 
Dlothyl phthalato
Butylbonzyl phthalato
Bis (2-Ethylhexyl) phthalalo
Dl-n oclyl phthalalo

 35.82
 83.27

 742.05
 224.09

 10.81
 164.84
 2022.37
 242.86

 73
 820
 9700
 1300

 S8-31
 SB-47
 SB-47
 SB-47

 0-0.5
 0-0.5
 0-0.5
 0-0.5

 2/22 
 2/22 
 12/22 
 2/22 

Other 
Isophorone 15.36 13.34 74 SB-28 0-0.5 2/22 

O 
t-tl 

Ul 

SLSC3FSV.XLS 



Plclllo Farm Buellno RlikAtianmant 
Soil Sourca Surlaca Samplaa 0-2 tl 
Inorganlca Dala Summary 

Aluminum 
Arsenic 
Da/lum 
DoryIlium 
Cadmium 
Calcium 
Chiomlum 
Cobalt 
Copper 
Iron 
Load 
Magnesium 
Manganoso 
Meicuiy 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Wax^VW^P^^I^fWpnvl^^e-PfpllJ'Pi^^^^?*"'
Pt^^J^^r^^^^ol^^s^JW^S^gx^w^^^^^r.D; 
topMgj .x^gS^ 

6604.25 2783.92 12300 MW-5MW-522 '0-0.5 J20/20 
0.91 0.77 3 SB-4SB-477 0-0 5 113/20 

18.54 14.12 SB-47 19/20 
0.21 0.15 SB-47 8/20 
0.46 0.94 SB-47 4/20 

426.58 221.40 SB-47 14/20 
661 8.56 SW-22 17/20 
0.80 0.69 SW-20 10/20 

;31.78 85.13 SB-47 4/20 
8914.50 3445.26 SB-47 20/20 

8.01 7.80 SB-47 19/20 
439.05 273.86 SQ-47 15/20 

95.40 33.11 50-52 20/20 
0.08 0.09 SW-22 3/20 
5.29 

360.28 
10.40 

421.56 
SB-33 
SB-47 

3/20 
9/20 

0.36 0.64 SB-28 6/20 
69.99 
0.15 
5.79 

28.32 

56.07 
0.03 
3.31 

18.21 

SB-46 
SB-38 
SB-45 
SB-47 

8/20 
1/20 

14/20 
17/20 

3C9C3FME.XLS 



Plclllo Firm Baseline Risk Aaaeaamtnl 
Soil Sourct Surface Samplos 0-2 II 
Peallclda/PCD Dnla Summary 

; :Annlyt« 

Heplachtor Epoxlde 
Alpha Chlordarie
 
Gamma Chlordano
 
A/oclor 1248 
A/oclor 1254 

O
i-ti 
<_n 

1.20 
22.43 
14.27 

462.20 
142.95 

0.43 
23.91 
13.47 

1576.29 
438.26 

2.75 
84 
47 

7000 
2100 

SB-29 
SB-47 
SB31 
SW-22 
SB 31 

0-0.5 
00.5 
00.5 
02 

0-0.5 

.Nurribbrot' ' 

1/22
 
1/22
 
1/22
 
5/22
 
1/22
 

§ 

SLSCSFPC.XLS 1D3 



Plclllo Farm Baseline Risk Assessment 
Soil Source Sub-surface Samples 2-30 It 
Volatile Organlca Data Summary 

Analylo 

Hilogenaled Organlcs 
1.1-Dichloroeinene 
1,1-Dichloroothano 
Chloroform 
1.2-Dichloroelhano 
1.1.1-Trlchloroothano 
Trichloroothone 
Telrachlofoelfiene 
Chlorobenzene 

Aromatic* 
Benzene 
Toluene 
Etfiylbenzene 
Styrene 
Xylone 

Water Solubles 
Acetone 
2-Butanone 
4-Methyl-2-Pentanone 
2-Hexanone 

1.63 

4.53 
1.26 
5.17 
1.84 
1.67 

2895.67 
128.39 

2.32 
1764.50 
1913.34 
1950.34 
5374.68 

14.24
 
7.76
 
5.36
 
5.37
 

0.61
 
0.88
 
328
 
1.83
 
1.21
 
6.45
 

17844.20
 
778.32
 

1.25 
10374.85 
11347.45 
12003.89 
30799.06 

55.95 
17.03 
10.62 
2.27 

-
1v U* xiiiiSiiiirn 

3 
9 

20 
14 
8 

40 
110000 

4800 

9 
64000 
70000 
74000 

190000 

350 
110 
69 
19 

SB-33
 
MW-49
 
SB-39
 
MW-54
 
SB-39
 
SB-12
 
SB-35
 
SB-35
 

SB-39 
SB-35 
SB-35 
SB-35 
SB-35 

S8-43 
SB-43 
SB-39 
SB-43 

4-5.5 
10-11.5 
24-26 

19-20.5 
24-26 
14-16 
9-11 

9-11 

24-26 
9-11 
9-11 
9-11 
911 

9-10.5 
9-10.5 
24-26 
9-10.5 

1/38 
1/38 
3/38 
2/38 
3/38 
3/38 
4/38 
2/38 

2/38 
9/38 
7/38 
4/38 
7/38 

2/38 
1/38 
2/38 
1/38 

SLSCSBVO.XL3 
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Plclllo Firm Baseline Rlik Assesamenl 
Soil Source Sub-surface Samplea 2 - 30 It 
Semlvolallle Organlcs Data Summary 

:;:'AhBlytfl;;i 

Polynuclear Aromatic Hydrocarbons 
Naphthalene 
2- Methylnaphthalene 
Pyrene 

Phenol* 
Phenol 

Phthalates 
Dlethyl phthalate 
Dl-n-butyl phthalate 
Butylbonzyl ptilhalato 
Bis (2-Ethylhoxyl) ph trial ate 
Dl-n-octyl phthalate 

Aromatic* 
1,2-Dlchlorobenzene 
1,2.4-Trlctilorobonzono 

Other 
Isophorone 

56.08
 
31.03
 
13.34
 

199.21
 

! 49.09 
25.66 

1160.66 
6006.84 
1857.21 

368.55 
104.21 

62.74 

190.63
 
93.16
 
2.11
 

1B5.34
 

154.15 
4.06 

6137.65 
23564.70 
11353.00 

1254.78 
129.74 

272.79 

1200
 
590
 
26
 

1300
 

940 
50 

30000 
130000 
70000 

7900 
B60 

1700 

'
 

SB-35 
SB-35 
SB-31 

SB-25 

SB-35 
SB 33 
SB 35 
SB-25 
SB-35 

SB-35 
SB 25 

SB-25 

9-11 
9-11 

19-20.5 

14-15 

911 
19-205 
O i l 
14-15 
9-11 

9-11 
14-15 

14-15 

2/38 
2/38 
1/38 

2/38 

9/38 
1/38 
1/30 
4/38 
3/38 

1/38 
2/38 

2/38 

SLSCSBSV.XLS 

I 

http:11353.00
http:23564.70


Plclllo Farm Baseline Risk Assessment 
Soil Source Sub-surlsce Samples 2-30 ft 
Inorganics Data Summary 

Anatyle 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Caldum 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

4294.55 
0.23 

1668 
0.21 
0.60 

439.50 
3.45 
0.48 

21.73 
7325.15 

2.07 
355.36 
128.42 

2.25 
872.20 

0.13 
83.79 

0.13 
1.58 

33.49 

;• Standard 
Deviation 

1698.71 
0.08 
9.16 
0.21 
0.34 

353.69 
5.54 
0.34 

21.08 
2445.46 

3.18 
332.99 

47.45 
0.84 

592.73 
0.03 

54.98 
0.04 
2.18 

21.52 

("Vg/Kfrt 

8900 
0.55 
33.7 
0.88 

2 
1550 
32.1 

2 
76.6 

12500 
17 

1400 
237 
6.5 

2200 
0.24 
255 
0.31 
8.6 

67.8 

Maximum: 

SB-51 
SB-25 
SB-39 
SB-51 
SB-17 
SB-35 
SB-17 
SB-39 
SB-17 
SB-39 
SB-35 
SB-39 
MW-62 
SB-17 
SB-51 
SB-21 
SB-21 
SB-25 
MW-62 
SB-27 

Maximum 

4-6 
14-15 
19-21 

4-6 
24-25.5 

9-11 
24-25.5 

19-21 
24-25.5 

19-21 
9-11 
19-21 
24-26 

24-25.5 
4-6 

29-30 
29-30 
24-26 
24-26 
9-11 

: Nurnbor oft 

33/33 
3/33 
28/33 
10/33 
4/33 
20/33 
25/33 
6/33 

21/33 
33/33 
15/33 
18/33 
33/33 
2/33 

22/33 
2/33 
5/33 
3/33 
9/33 
25/33 

SLSCSBMT.XL! 193 
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Plclllo Farm Baseline Rlik Aaseesmenl 
Soil Outlying Surface Sample* 0-2 II 
volatile Organic! Data Summary 

Aromatlcs 
Tolueno 

Analyter 

3.75 1.77 MW-66 0-1.5 1/2 

01 

O
Hi 

Ul 
CTi 

SLOLSFVO.XLS 



Plclllo Farm Baiallna Risk Assessment 
Soil Source Sub-surface Samples 2-30 It 
Pesllclde/PCB Data Summary 

Armlytfl 

Gamma-BHG (Llndano) 16-18 1/37 
Endrin 16-18 1/37 
Uamma 9-11 1/36 

SLSCSOPC.XLS 1-93 
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Plclllo Farm Basatlna niik Atiatiment 
Soil Outlying Surface Sample* 0 - 2 It 
Semlvolatlle Organic* Dali Summary 

Polynucleir Aromatic Hydrocarboni 
Phenanthrono 15.00 7.07 20 MW-66 0-1.5 1/2 
Fluoranthono 18.00 8.49 24 MW-66 0-1.5 1/2 
Pyrone 10.50 9.19 26 MW-66 O-1.5 1/2 

O
Hi 
ui 

SLOLSFSV.XLS 



Plclllo Farm Baselln* Fllsk Aasessmenl 
Soil Outlying Surface Samples 0-2 U 
Inorganics D«la Summary 

Analyta 

Aluminum 
Arsenic 
Barium 
Caldum 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
ManganoGu 
Potassium 
Selenium 
Thallium 
Vanadium 
Zinc 

10730.00 
. 2.10 
; 20.20 
'269.50 

5.40 
1 5.05 

14800.00 
, 16.05 
933.50 

i 03.65 
408.50 

0.65 
0.27 

14.10 
32.25 

2927.42 
0.28 
0.14 

78.49 
6.22 
0.07 

707.11 
8.27 

631.45 
16.05 

245.37 
0.18 
0.13 
4.38 
5.59 

12800 
2.3 

20.3 
325 
9.8 
5.1 

15300 
21.0 
1380 

105 
582 
0.77 
0.36 
17.2 
36.2 

MW-73 
MW-73 
MW-66 
MW-66 
MW-73 
MW-66 
MW-66 
MW-66 
MW-73 
MW-66 
MW-66 
MW-66 
MW-66 
MW-73 
MW-66 

0-1.5 
0-1.5 
0-1.5 
0-1.5 
0-1.5 
0-1.5 
0-1.5 
0-15 
0-1.5 
0-1.5 
0-1.5 
0-1.5 
0-1.5 
0-1.5 
0-1.5 

Number gt 

,•• Samplo* 

2/2 
2/2 
212 
2/2 
1/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
1/2 
2/2 
2/2 

SLOLSFME.Xt-S 3/93 

http:14800.00
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Plclllo Farm Baseline Risk Assessment 
Soil Outlying Sub-aurtace Samples 2-30 H 
Volatile Organlcs Data Summary 

; M»klmum•; :||;:;l|:Pfi»tiV0t:; • Number ot 
Analyta 

î;!i«!̂ 8Jî li!ii(Mî iiJllllllli! 
Halogenaled Organlcs 
1.2-Dlchloroethene 1.17 0.69 2 TR-01A(0-20') 9-10 1/39 
Trlchloroethene 4.01 0.79 8 MW-76 36 1/39 
Tetrachloroettiene 5.17 2.37 19 MW-76 3-6 1/39 

Aromatic* 
Toluene 0.76 O.B3 2 TR-06(60-80'( 89 3/39 

Water Solubles 
Acetone 5.21 1.28 13 MW-76 3-6 1/39 

i
 
K 

Ln 
CTi 

SLOLSOVO.XLS 
193 



Plclllo Farm Baseline Risk Assessment 
Soil Outlying Sub-surface Samples 2 ­ 30 ft 
Semlvolatlle Organic* Data Summary 

Annlyla !i|Hi:::0BvJailon*; 
Number ot 

|iample» 

Polynuclear Aromatic Hydrocarbons 
Phenantruene 
Fluoranttiene 
Chrysene 

153.85 
22.05 
1897 

24.02 
3.44 
296 

300
43
37

 TR-03(80-100') 
 TR-03J80-100') 
 TR-03(80 100') 

6-7 
6-7 
6-7 

1/39 
1/39 
1/39 

Phthalales 
Butylbenzyl phthalate 
Bis (2-Elhylhexyl) phthalate 

29.23 
170.13 

4.56 
135.10 

57 
980 

TR-01(20-30') 
MW-59 

5-6 
5-6.5 

1/39 
2/39 

G 

O 
l-h 

Ui 
cn 

SKXSBSV.XL: 
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Piclllo Farm Baseline Risk Assessment 
Soil Outlying Sub-surface Samples 2-30 It 
Inorganics Data Summary 

Anulyle 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Arithmetic 
Avtrsyo 

4416.15 
3.79 

i 0.42 
22.76 
0.50 
0.29 

477.58 
1 2.72 

1.25 
3.27 

10380.77 
5.15 

579.73 
379.38 

0.06 
; 2.16 

1095.01 
, 0.63 

37.71 
, 0.26 
! 4.49 

31.70 

Standard 

2020.88 
3.94 
0.25 

16.56 
0.40 
0.04 

325.45 
4.73 
1.74 
5.08 

6148.85 
11.79 

291.32 
635.94 

0.04 
5.53 

768.30 
0.74 

23.21 
0.48 
2.41 

34.17 

Maximum 

(mo/Kg) ";V 

9480 
15.5 
1.1 

64.6 
1.7 

0.56 
1090 
26.1 
6.2 

26.3 
29400 

76.3 
1340 
3030 
0.28 
33.1 
3080 

3.2 
125 
2.3 

10.1 
157 

Location 

• • : • : • ; ; Max|mum - • : • • 

TR04(40-60')
 
TR-04(4060')
 
TR-04J20-40')
 

MW-76
 
TR-04(40-60')
 

MW-61
 
MW-61
 

TR-05(0-20')
 
MW-76
 
MW-61
 

TR-04(40-60')
 
TR-07(0-20')
 

TR-07(40-60')
 
TR-04(0-20§)
 

TR-05(60-80')
 
TR-05(0-20')
 
TR-04(40-60')
 
TR-02(0-20')
 

MW-76
 
TR-07(0-20§)
 
TR-07(40-60')
 
TR-04(40-60')
 

Dnpthot
 
Maximum :
 

78 
78 
7-8 
36 
7-8 

5-6.5 
5-6.5 
8-10 
3-6 . 

5-6.5 
7-8 
7-8 
6-7 
7-8 
6-8 

8-10 
7-8 

12-13 
3-6 
78 
6-7 
7-8 

Numlinr ot 
DotecU/ 

. SampUs 

39/39 
6/39 
19/39 
34/39 
23/39 
1/39 

23/39 
28/39 
12/39 
16/39 
39/39 
34/39 
38/39 
38/39 
1/39 
11/39 
35/39 
13/39 
4/38 
5/21 
30/39 
24/39 

SLOLSBME.XLS 
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Plclllo Farm Baseline Risk Assessment 
Soil Outlying Sub-surface Samples 2-30 ft 
Pesllclde/PCB Data Summary 

:Analyt8 

Alpha-BHC
 
Gamma-BHC (Llndane)
 
Heplachlor
 
tndrln
 
4,4'-DDE
 
4,4'-DDT
 
Methoxychlor
 
Aroclor 1254
 

to 

O 
t-h 

Slandard M-::-jM»>imiin*:f|if|| Number ot 
Deviation 

Maximum 

0.05 0.01 0.1 TR-01A(0-20') 9-10 1/39 
0.04 0.01 0.07 TR-02(40-60') 13-14 1/39 
006 0.01 0.12 TR-05(20-40') 6-B 1/39 
0.12 0.02 0.23 TR-02(0-20') 12-13 1/39 
0.10 0.03 0.22 TR-03(4060') 6-7 3/39 
0.21 0.06 0.54 TR-018(25-50') 5-6 2/39 
0.33 0.14 1.1 TR-05(80-100') 10-12 2/39 
3.44 0.54 6.7 TR-05(80-100') 10-12 1/39 

SLOLSBPC.XL' 
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* , 

to 

O
i-h 

CTi 

M-Dlchloroethane 
1.2-D.chloroeihene 
t/nlorolorm 

ichloroethano 
loroetheno 

Tetiachloroethene 
Chlorobenzene 

Benzene
 
Toluene
 
Eihylbenzene

Xylene
 

W«tor Solubl.t 
Acetone 
2-Butanone 

Oth»r 
Carbon Dlsuldde 

18.48 
51.61 

101.95 
1.64 
4.33 

137.36 

21.8t 

5.88 
164.95 
16.17 
57.98 

70.24 
10.28 

1.88 

70.24 
129.55
 
38125
 

045
 
I 2\
 

43212
 
177.61 
385.91 
61.38 

16.53 
436.52 
47.04 

150.22 

209.66 
17.84 

1.44 

IMjnclmuiir;
lf$*»#tfcii' 

325
 
610
 

1800
 

Of;
CU 

1900
 
7flr>
 

1400
 
260
 

76.5
 
2000
 
210
 
620
 

870
 
69
 

MHIttli: 

SW-25
 
SW-15
 
SW-15
 
SW25
 
SW 05
 
SW-15
 

SW-15
 
SW-15
 

SW-25
 
SW-15
 
SW-25
 
SW-15
 

SW-15
 
SW-25
 

SW-13
 

0-6
 
0-6
 

06 
n r, 
06 
06 

0-6
 

0-6
 

18-24
 

<>« 
of 

2/21 
8/22 
7/22 
2/21 
5^1 
7/21 

7/21 
4/21 

3/21 
8/22 
3/21 
4/21 

7/21 
6/20 

2/21 

SD3WVO.XL3 



Plclllo Farm Baseline Risk Asaessmenl 
Sediment Swamp 
Semlvolatlle Organic* Data Summary 

: Analyia 

Polynuclear Aromatic Hydrocarbons 
Naphthalene 
2- Methylnaphthalene
 
Phonanthrono
 
Fluoranlhono
 
Pyreno 
Chrysene 

Phenols
 
Phenol
 
2-Methylphenol
 
4-Methylphenol
 
2.4-Dlmethylphenol
 
2,4-Dlchlorophenol
 

Phthalales 
LTI Bulylbenzyl phthalate CTi 

Bis (2-Ethylhexyl) phthalate 

Aromallcs
 
1,2- Dlchlorobenzene
 
1,2,4-T»lchlorobenzene
 

Ethers 
Bis (2-Chloroethoxy) Methane 

Other 
Benzole Add 

104.76 
57.62 

102.14 
206.43 
192.38 
130.95 

73.41 
186.67 
132.62 
41.38 
49.48 

174.10 
190.25 

178.81 
174.29 

125.71 

501.82 

Standard 

21.82 
12.00 
21.28 

133.27 
12548 
27.28 

52.83 
99.29 

336.28 
8.62 

17.81 

41.68 
34622 

174.23 
42.55 

26.19 

138.70 

200
 
110
 
195
 
680
 
740
 
250
 

260
 
620
 
1200
 
79
 
115
 

356
 
1240
 

650
 
360
 

240
 

920
 

SW-25 
SW-25 
SW-25 
SW25 
SW-07 
SW-07 

SW-26 
SW-25 
SW-15 
SW-25 
SW-25 

SW-25 
SW-25 

SW-25 
SW-25 

SW-25 

SW-15 

0-6 

0-6 

of 
Ddiacts/ 
Sample* 

1/21 
1/21 
1/21 
2/21 
1/21 
1/21 

3/22 
1/21 
3/21 
1/21 
2/21 

1/21 
9/22 

4/21 
1/21 

1/21 

1/11 

H 

SDSWSV.XLS 3/93 



6225.00 
0.90 

18.86 
0.61 

1061.55 
10.79 
O.B5 
3.58 

10373.10 
14.79 

409 17 
191.94 

n. 1? 
^bi.yu 

0.59 
113.20 
26.22 
30.15 

3335.78 
1.03 

12.66 
0.64 

1035.76 
23.79 
0.86 
4.81 

14956.88 
10.87 

20(i in 
10501 

0,->5 
251.54 

0.40 
63.40 
59.62 
20.54 

Maximum 
Detected 

12100 
4.1 

50.6 
2.4 

5100 
86.8 
32 
24 

60600 
378 
8!)9 
G41 
1 1 

933 
2.3 

310 
241 

69.6 

SW-13 
SW-10 
SW-08 
SW-10 
SW-26 
SW-10 
SW-10 
SW-25 
SW-10 
SW-14 
SW 17 
SW 25 
S v/. '•> r\ 
SW-16
 
SW-08
 
SW-16
 
SW-10
 
SW-16
 

01 
Maximum 

Number of
 
Detects/
 
Samples
 

21/21 
9/20 

21/21 
11/21 
21/21 
12/21 
6/20 
1/20 

21/21 
19/21 
c' 1 /.' I 

21/J1 

11/21 
1/20 
4/20 
21/21 
16/20 

NJ
 
Ul
 

O
 
Hi
 

U1
 
Oi
 

Plclllo Farm Baseline Risk Assessment 
Sediment Swamp 
Inorganics Data Summary 

Aluminum 
Arsenic 
Barium 
Beryllium 
Caldum 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganoso 
Morcury 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

Analyt* 

SOSWMET.XLS 

3/93 
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Plclllo Farm Baseline Risk Assessment 
Sediment Swamp 
Peatlclde/PCB Da la Summary 

Analyle 

Dieldrln 
4.4--DDE 
Endosulfan II 
Endosultan Sultalo 
Alpha Chlordane 
Gamma Chlordane 

0.12 
0.14 
0.20 
0.10 
0.06 
0.05 

0.04 
0.03 
0.05 
0.09 
0.05 
0.01 

0.22 
0.26 
037 
042 
023 

0.093 

Number of 
Detects; 

• Sample* 

SW-10 2/15 
SW-12 1/15 
SW-12 1/15 
SW-17 2/15 
SW-12 2/15 
SW-17 1/15 

SDSWPCB.XLS' 



Plclllo Firm Baseline Risk Auettment 
Sediment Nprlh Seep 
Volatile Organic! Data Summary 

Anaiyie 

Hilogenated Organlcs 
Chloroo thane
 
1,1-Dlchloroe thane
 
1,2-Dlchloroethene
 
1.2-Dlchloroethano
 
1.1.1-Trlchloroethane
 
Trlchloroethene 
Tetrachloroethene 
Chlorobenzene 

Aromallca 
Benzene 
Toluene 

N) Ethylbenzene 
Xylene 

o 
Hi	 Water Soluble* 

Acetone Ul 
cn 

9.00 
32.42 
51.58 

5.17 
3.50 
9.42 

22.25 
3.17 

3.42 
18.83 
8.67 

25.83 

13.50 

9.80 
67.50 

107.43 
5.40 
1.58 

13.68 
37.19 

1.40 

1.80 
38.80 
13.92 
55.94 

20.82 

29 
170 
270 

16 
6 

37 
96 
6 

7 
98 
37 

140 

56 

SW-02 
SW-02 
SW-02 
SW-02 
SW-02 
SW-19 
SW-02 
SW-02 

SW-02 
SW-02 
SW-02 
SW-02 

SW-19 

Number of
 
Deiaeti/
 
Sample*
 

1/6 
2/6 
2/6 
1/6 
2/6 
2/6 
2/6 
1/6 

1/6 
1/6 
1/6 
1/6 

1/6 

i
 
G 

SONSVO.XLS 



Plclllo Perm Bssellne Risk Assessment 
Sediment North Seep 
Semlvolallle Organlcs Dsls Summery 

'.

Artalyf* 

 . . '• . ' . . . •  ' -.•'••.••. •'••;;- :." 
•:' : -': 

••:Airl»^meH<j : Number of 
: Deters/ 

Sample* 

Polynucleer Aromsllc Hydrocarbons 
Fluoranlhene 30.02 10.82 53 SW-06 1/6 

Phenols 
Phenol 
2-Chlorophenol 

234.17 
186.67 

169.42 
65.32 

580 
320 

SW-09 
SW-09 

1/6 
1/6 

Aromatlcs 
1,2,4-Tilchlorobenzene 116.67 40.82 200 SW-02 1/6 

M 
oo 

O 
Ml
 

Ul
 
CTi 

SDNSSV.XLS 

i 
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Plclllo Farm Buelln* Risk Ait*itmanl 
Sfldlmenl North S««p 
Inorganics Data Summary 

AnalyU 

Aluminum
 
A;sonlc
 
Barium
 
Borylllum 
Caldum 
Chromium 
Cobalt 
Copper 
Iron 
Load 
Magnesium 
Manrj anoso 
Nlckol 

NJ Potassium 
VD Selenium 
O Sodium 
i-h Vanadium 

Zinc Ul 
Ch 

12488.00 
1.06 

41.55 
0.6B 

1584.50 
6.00 
4.18 
6.00 

11558.00 
30.72 

618.70 
511.50 

1.02 
671.00 

0.66 
358.20 

15.36 
58.44 

6694 45 
0.61 

21.05 
0.49 

1343.39 
5.30 
4.32 
6.36 

6525.01 
29.33 

531.14 
006.09 

0.72 
480.51 

0.36 
133.49 

10.33 
36.02 

19200 
1.8 

70.3 
1.5 

3900 
12.4 
It .8 
16.4 

20300 
78.7 
1510 
2000 

3.2 
1480 

1.3 
697 
26.1 
101 

SW-19 
SW-06 
SW-19 
SW-09 
SW-19 
SW-06 
SW-19 
SW-06 
SW-19 
SW-19 
SW-06 
SW-10 
SW-06 
SW-19 
SW-19 
SW-19 
SW-19 
SW-19 

Saropla* 

5/5 
4/5 
5/5 
2/5 
5/5 
4/5 
5/5 
2/5 
5/5 
4/5 
5/5 
5/5 
1/5 
2/5 
1/5 
1/5 
5/5 
4/5 

SDNSUET.XLS 

http:11558.00
http:12488.00


Plclllo Perm Baiellna Risk Ataesamenl 
Sediment North Seep 
Pestlclde/PCB Data Summary 

Ar»aly(a 

Delta-BHC 
Dleldrln 
4.4--DDE 
Endfln 
4,4'-DDT 
Endrln Aldehyde 

u> 
o 

t_n 

0.06 
0.09 
0.76 
0.19 
0.31 
0.18 

0.02 
0.03 
0.27 
0.07 
0.11 
0.00 

0.11 
0.16 

1.3 
0.32 
0.53 
0.1B 

SW-06
 
SW-06­
SW-06
 
SW-06
 
SW-06
 
SW-06
 

Number of 

1/6 
1/6 
1/6 
1/6 
1/6 
1/1 

SONSPCB.XLS 



Plclllo Farm Baseline Risk Aaaeaamenl 
Sediment South Seep 
Volatile Organlca Data Summary 

Anatyt* 

Halogenated Organlca 
1,1-Dlchloroe thane 
Chloroform 
1,1.1-Trlcfiloroetrtane 
Trlchloroethene 
Tetrachloroethene 

Water Soluble* 
Acetone 

O
l-h 

CTi 

;;Av|>»8V: 

^^
>• • 
= ;'; 

. Number of 

3.40 
1.50 

13.20 
1.80 
4.20 

1.47 
0.56 

21.17 
0.67 
2.25 

6 
2.5 
51 

3 
8 

SW-24 
SW-23 
SW-23 
SW-23 
SW-23 

0-6 1/5 
1/5 
1/5 
1/5 
1/5 

6.80 4.3B 14 SW-23 2/5 

G 
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Plclllo Farm Baseline Risk Assessment 
Sediment South Seep 
Semlvolallle Organic* Data Summary 

Analyi* 

Phthalatea 
Bis (2-Ethylhexyl) phthalate 

o 
Hi 

Ln 

.̂ r̂lifi-Mellv,:;;; Number of 
. Detecia/ 

CtMOVg) : (Mfl/Ka) :: t^-'X^WWi®*® 

37.20 1/5 

K 

SDSSSV.XLS 



Inorganlca Dai. Summary 

Analyio 

Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

'
i
!

I

 11721.00 
 29.81 
 2.54 

0.48 
627.00 

 640 
2.03 
4.53 

7463.00 
18.92 

873.40 
08.00 
2.81 

889.20 
1.58 

210.50 
8.62 

42.29 

6950.68 
1887 
2.07 
0.19 

21483 
6.24 
0.97 
4.05 

2230.20 
24.67 

592.34 
47.22 

1.13 
229.23 

2.15 
93.57 
4.56 

24.92 

18800 
59.4 
5.3 

0.76 
686 
11.9 
3.3 

10.6 
9770 
57.3 
1920 

175.5 
4.5 

1100 
4.8 

295 
14.6 
70.6 

SW-24 
SW-24 
SW-24 
SW-23 
SW-24 
SW-24 
SW-24 
SW-24 
SW-24 
SW-24 
SW-24 
SW-23 
SW-24 
SW-24 
SW-24 
SW-23 
SW-24 
SW-24 

18-24 
18-24 
0-6 

06 
06 

18-24 
0-6 

18-24 
06 

18-24 

18-24 
0-6 
06 

0-6 
18-24 

Number of 
D«t«ct&/ 

5/5
 
5/5
 
3/5
 
1/4 
5/5 
2/4
 
3/4
 
1/4 
5/5
 
3/5
 
5/5
 
5/5 
1/4 
5/5 
1/4 
3/4 
4/5 B 
4/5 

SOMMFTXIS 

1-93 



Plclllo Farm Baseline Risk Assessment 
Sediment South Seep 
Pesllclde/PCB Data Summary 

Analyt*: 

Gamma-BHC (Lindane) 
Aldrln 
Dieldrln 
4,4'-DDE 
Endfln 
4.4'-DDT 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 

LTI
a\ 

0.55 
0.11 
0.35 
1.52 
025 
0.73 

15.20 
0.19 
0.08 

1.04 
0.04 
0.13 
3.01 
0.09 
1.27 
6.94 
0.18 
0.08 

2.4 
0.18 
0.58 
69 

0.42 
3 

27 
0.51 
0.22 

SW-24 
SW-24 
SW-24 
SW-24 
SW-24 
SW-24 
SW-24 
SW-24 
SW-24 

0-6 
06 
06 
06 

18-24 
0-6 

18-24 
06 
06 

Number of
 
Detects/
 
Samples
 

2/5 
1/5 
1/5 
2/5 
1/5 
25 
1/5 
2/5 
2/5 

SOSSPCB.XLl 



Plclllo Farm Baseline Risk Assessment 
Sediment East Pond 
Volatile Organlci Data Summary 

llii Number of 
Detects/ : 
Samples 

Aromallcs 
Toluene 6.17 5.45 17 SW-01 1/6 

Water Solubles 
2-Butanone 8.17 5.38 18 SW-01 2/6 

SDEPVOXLS 



Plclllo Farm Baseline Risk Assessment 
Sediment East Pond 
Semlvolatlle Organlca Data Summary 

Phenols 
2-Methylphenol 78.00 29.07 130 SW-03 

Numbtrof 

Sampla* 

1/5 

U) 
CTl 

U1 
(Ti 

SDEPSV.XLS , 
3/93 



6705.00 
1.34 

22.45 
0.94 

1253.83 
10.98 
3.31 
3.48 

12933.33 
12.48 

605.00 
96.78 

213.50 
0.68 

107.20 
19.70 
42.60 

lill̂ liiiiiJî ^̂ lwmf ;piiplr!i:0is 
W:*SKyWixWn+***t±-*™*vv>V-«« 

3779.72 12000 SW-04 
0.77 2.5 SW-04 
9.49 36.1 SW-03 
0.70 2.1 SW-01 

854.67 2370 SW-03 
10.40 22.4 SW-04 
2.61 7.8 SW-04 
2.41 8.4 SW-03 

11681.56 29500 SW-04 
5.03 19.8 sw-ot 

298.27 968 SW-03 
80.47 249 SW-04 

284.28 669 SW-03 
0.40 1.4 SW-01 

45.90 166 SW-03 
20.01 51.5 SW-04 
14.86 59 SW-03 

Number of
 
Detects/
 
Sample*
 

6/6
 
3/5
 
6/6
 
2/5
 
6/6
 
4/5
 
4/5
 
1/6
 
6/6
 
6/6
 
6/6
 
6/6
 
3/6
 
1/5
 
2/5
 
6/6
 
6/6
 

R
u> 
•̂ J 

o 
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Plclllo Farm Baseline Risk Assessment 
Sediment East Pond 
Inorganics Data Summary 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

: Analyle 

SDEPMET.XLS 3/93 
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00 

Plclllo Farm Baseline Risk Assessment 
Sediment East Pond 
pesUclde/PCB Data Summary 

4,4'-DDE 0.11 0.04 0.19 SW-03 1/6 
Endrln 0.15 0.05 0.25 SW-03 1/6 
Endosullanll 0.06 0.02 0.1 SW-04 1/6 
Alpha chlordane 0.12 0.14 0.41 SW-03 2/6 

O 

SDEPPCB.XLSX 
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Plclllo Firm Baseline Risk Assessment 
Sediment SW-11 
Volatile Organlcs Data Summary 

Anatyie 
'" 

Aromatlcs 
Toluene 

Water Solubles 
2-Bulanono 

Number of 

Samples 

53.00 0.00 53 SW-11 1/1 

190.00 0.00 190 SW-11 1/1 

SD11VO.XLS 
3/93 



Plclllo Farm Baseline Risk Assessment 
Sediment SW-11 
Semlvolatlle Organic* Data Summary 

:•: Analyle 

. .

:ti;-::̂ ;li:M îWMittp:«^̂ ^̂ ^̂ ^ 
. 

£» 
Phlhalatet 
Dl-n-butyl phthalate 1200.00 0.00 1200 SW-11 

i 
G 

o 
o 

Ui 
CTl 

SOtlSV XLS 



Plclllo Farm Baiellnt Risk A««eism«nl 
Sedlmanl SW-11 
Inorganic! Data Summary 

Aluminum
 
Arsonlc
 
Barium
 
Borylllum 
Calcium
 
Copf>er
 
Iron
 
Lead
 
Magnesium
 
M;ingunoso
 
NIcKol 
Sodium
 
Vanadium
 
Zinc
 

01 
CT\ 

8440.00 
3.70 

71.20 
4.00 

3300.OO 
17.50 

1750.00 
33.BO 

592.00 
30.00 

0.50 
343.00 

10.10 
68.10 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

8440 
3.7 

71.2 
4.0 

3300 
17.5 
1750 
33.8 
592 

3U.O 
8.5 
343 
10.1 
60.1 

SW-11
 
SW-lt
 
SW-11
 
SW-11
 
SW-11
 
SW-11
 
SW-11
 
SW-11
 
SW-11
 
SW-11
 
SW-11
 
SW-11
 
SW-11
 
SW-11
 

1/1
 
1/1

1/1

1/1
 
1/1
 
1/1

1/1
 
1/1
 
1/1
 
1/1
 
1/1
 
1/1
 
1/1
 
1/1
 

G 
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Plclllo F.rm B.wlln. Rl.k 
Surf«c« W»l»f Sw«mp 
Vol.111. Orflanlct D-Ui Summary 

o»n»t»d Org»nlc» 
Vinyl Chloride 
Chloroolhano 

rofluoromolhane 

Dlchloromoihano
 
1,1-Dlchloroolhene
 
1,1-Dlchloroolhane
 
lr'ans-1,2Dldiloroothono 
cb-1,2-DIchlofoolhono 
1,2 Dlchtoroethene 
Chlofolofm 
1,2-Dlchloroolhano 
,'l.VTrlchlofoelhane 
1,2-Dlchlotoptopone 
Trlchlofoelheno 
Telfachlofoolhene 
ChlofObenzene 
1,4-Dlc»ilorobonzone 

Arom«tlc«
 
Denzene
 
Toluene
 
Eihylbenzene
 
Xytena 
4-lsopfopyltoluene 

W»t»r Solublti 
Tolfahydrolufan 
2-Bulanone 

46.5 10.20 5.00 no1 O*J 27.52 10.62 62.06 2.42 67 18.69 7.67 4.5 1 06 1.85 ; 25 5.11 3.14 j 745 157.03 41.10 I 20.03 1.13 840 240.75 76.33 74 22.48 10.70 13 2.59 2.25 66.5 18.12 5.01 1 355  75.36 20.07 0.3 1.04 1.66 24 I 4.01 2.48 44.5 9.10 3.59 30 6.11 3.00 0.1 0.22 0.34 

60.5 j 14.50 4.73 165 43.41 21.07 44.5 0.18 3.65 41 5^ 1 •«* I 8.53 3.56 0.2 0.10 ,0.36 

78.5 33.03 28.38 19 3.74 

SW-25 
SW-25 
SW-25 
SW-25 
SW25 
SW-25
 
SW-25
 
SW-25
 
SW-25
 
SW-15 
SW-25 
SW-25 
SW-25 
SW-H 
SW-25 
SW-25 
SW-25 
SW-16 

SW-25 
SW-15 
SW-25 
SW-25 
SW-07 

SW-25 
SW-10 

1/21 
5/22 
2/12 
2/12 
1/22
 
1/22
 
7/22
 
1/12
 
4/12
 
2/10 
1/22 
4/22 
5/22 
1/22 
5/22 
3/22 
2/22 
1/6 

3/22 
0/22 
2/22 
3/22 
1/8 

2/4 
1/14 

»f 
Qo«lliy 

(ugi) 

02 

2 

, 047 

5 
7i 

0
1
 ° 

7 
, 0.0057 

100 
70 
70 

o
1
1

 100 
 70 
 70 

1 
1 

057 

I 
4 0.038 

5 
200 

5 
5 
5 

2
,

o
1
1

 ° 
 200 

° 
° 
0 

1 

5
3
 027 

 008 
660 

0 400 

75 
0 75 

5 

1000 
700 

10000 

1
o
0
o

(\ 

° 
 1000 
 700 
 10000 

3

0

0
0 

 0.12 
 6.800 

 3­100 
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Plclllo Farm BiMlIn* Rl*k Attatsmanl 
Surfaoa Watar Swamp 
S«mlvolallla Org»nlct Data Summary 

' Analyta 

::•:::% Uj»»ibn-f;v;MO:m^ 
..••V"?'V; 

:«il- -^Pv;..,': OMaoia/':••:'.••••.••;••;. '• V::v::J-<-: 
i'Exc*»d|h0"v.:-.,:., :':•• ': '.-:•'. 

:;::.:|.-;;MarirnMm::;j;t*a^ . 

Numtar of 
Sampl«» 

ExcAedlug 
MCL,Q 

PhudallBlnd 

Ambient Watar 
: Quality Standard* 

(ug/t) 

Polynuclear Aromatic Hydrocarbona 
Nophlhalone 

Acenaphlhylene 
B«ruo(a)pyrena 0.2 1 000020 

u> 

O 
hti 

Ul 

Phanol* 

Phenol 

2-Chlorophenol 

2-Melhylphenol 

4-Methylphenol 

2,4-Dimelhylphenol 

2.4-Dlchkxophenol 

5.43 

4.60 

4.18 

9.07 

4.55 

5.25 

5.61 

0.96 

1.72 

14.53 
1.06 

1.17 

29 
4.5 
4.5 
68 

4 
10.5 

SW-08 

SW-25 

SW-25 

SW-OB 

SW-25 

SW-25 

3/21 

1/22 

2/22 

4122 

1/22 

1/22 

21.000 

93 

Phthalalat 
Dlmelhyl phlhalala 
Bis (2-Elhylhexyl) phlhalala 

4.32 

4.20 

1.49 

1.91 

SW-25 
SW-16 

1/22 

5/22 

313.000 
0.18 

Aromatlca 
1.2-Dlchtorobenzene 

1,2,4-Trlchlorobenzene 

5.59 
4.43 

5.B1 

1.27 

31 
3 

SW-25 

SW-25 

3/22 

1/22 

600 
70 

600 
70 

2.700 

Dinar 
Isophorone 
Beruolc Add 

4.32 

23.20 

1.49 
5.69 

2
7
 SW-25 
 SW-15 

1/22 
1/10 

0.84 

Rhod» liland Ambltrt W»l»r Quality SlundanJt vt 1h« Applicable or n»l«v»rt and ApproprUla n»qulr*m*nl (ARAB) I Wrtctaf than the MCL, olhwvulM lh» MCL h lh» AHAR. 
Rhode liUnd Ambl.nl W«ior Quality Standard! ar* bawd on human health carcinogenic rtaka ot 10E-5. 
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Plclllo Firm Bewllne Hlik A»tet»ment 
Surfac* Waler Swamp 
Inorganics Dili Summary 

Ahal/ie 

Aluminum 5909.50 11125.46 53700 SW-26 19/22 
Arsenic 1.60 ' 0.89 4 SW-26 5/22 50 0 0 00IB 

flarlun) 7923 : 120.56 502 SW-08 15/22 2000 0 2000 0 

fiery Ilium 0.94 i 1.15 5.8 SW-26 5/22 1 5 0 5 

Cadmium 2.04 | 0.43 3.9 SW05 1/21 5 0 5 0 

Calcium 8509.09 7645.69 27600 SW-08 22/22 
Chromium 4.12 I 9.80 47.9 SW-26 3/22 100 0 100 0 

Cobalt 3.26 ! 6.69 32.6 SW-26 3/22 
Ccppor 14.74 I 31.63 140 SW26 8/22 1300 0 1300 0 

Iron 36473.14 77211.65 306500 SW-25 22/22 

Lead 62.09 I 100.01 372 sw-oe 14/22 15 11 0 14 

Magnesium 1036.45 1584.29 5920 SW-26 22/22 
Manganese 2106.75 3126.95 10000 SW-26 22/22 
Mercury 0.12 ' 0.06 0.44 SW-26 2/22 2 2 0.14 

Nickel 5.96 I 7.22 31.8 SW-26 6/22 100 100 610 

Potassium 2380.45 1477.28 6530 SW-26 18/22 
Sodium 5329.32 2620.47 15300 SW-25 22/22 
Vanadium 17.51 | 20.44 90 SW-26 7/22 
Zinc 135.50 153.72 569 SW-15 15/21 

Rhode leland Ambient W.l.r Quality Standard! are Ihe Applicable er Relevant and Appropriate Requirement (ARAR) I elrfctef than the MCL, otherwtee the MCL la the ARAR. 

Rhode Island Ambient Water Quality Standard! are beted on human health carcinogenic rlaka of tOE-6. 

SWSWMETXIS 



Plclllo Farm Baseline Risk Assessment 

Surface Water Swamp 
Pestlclde/PCB Data Summary 

Samples Ambient Water 

AnalyU 

Melhoxychlor 
Aroclor 1248 
Aroclor 1260 

0.25 
0.21 
0.35 

0.06 
0.06 
0.10 

0.43
0.24
0.2

 SW-13 
 SW-26 
 SW-15 

1/13 
1/13 
1/13 

40 
0.5 
0.5 

0 
0 
0 

40 
0 
0 

1
1
 0.0000044 
 0.0000044 

Ul 

O 

Rhode l«land Ambl»nl Walef Quality Slandartt »r» Ih* Applicable or R»l«vanl Approprlal* Raqulrsmenl (ARAR) II itrtcior lhan the MCU olh»rwls« lh« MCL Is lha ARAft 
Rhode Island Ambient Water Quality Standards ate baaed on human health carcinogenic risks ot 10E-S. I 

G 

en 
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Plclllo Farm Batallna Rltk A**«t«m»nt 
Surftc* W»lar North 9e«p 
VoltllU Organic* Dili Summiry 

:" • ; •: • .: 'imm^m^^^^^^^^^f'^^.-' HI..*, i,.in<i . • 
' ' ^̂ !̂8|'?5|̂ ij!f'i|i|̂ |̂̂ i;̂ |̂:..*!|pRl«!» .>'••;. Amblant Waiar . . 

rtrf ij .••.•,:.•.:•,.'..:• j; : v» ••;••••••'? •' •*• .•*;•«•;• »^^i»*r»«f« 

^^Ml̂ ?^^^^:^^{f--^rtn^^>:': "-'•'* Un *'.,"' •.: Aflalyle Mci:f5|IPlM^pltl!lM t̂cî Ĵ  t-.:fMC»,q;:; • " '• .m^mmm^m^m^^iS^i^.::.'-:-^^ W •:.«;¥:*,:.•:: ;*. ss-f>:s:i-*j.i i:..i«.* î siwiKS 

tliloganalad Organic!
 
Chloroolhana 7.22 9.85 27 SW-02 279
 
Tflchtorolluoromolhane 0.06 0.03 0.1 SW-06 1/4
 
1,1-Dlchk>ro«lhona 4.39 0.28 29 SW-02 219 0.0057
 
1,1-Dld\lofoeltian« 94.B3 264.54 BOO SW-02 4/9
 
lrans-1.2-DldJoroethen« 1.13 1.25 3 SW-19 1/4 100 0 100 0
 

1.2-Dlchloroelhene 160.60 335.39 760 SW-02 3/3 70 1 70 1
 

Chloroform 1.89 1.54 5 SW-19 1/9 057
 G
1.2-Dlchloro«thana 11.67 31.27 95 SW-02 2K 5 1 0 2 0038
 

1.1.1-TftchloroatharM 116.00 331.65. 1000 SW-02 319 200 1 200 1
 

Carbon Talrachlorida 1.28 1.16 0.4 SW-19 1/9 6 0 0 1 0.025
 

Trlchloroelhane 67.94 184.85 560 SW-02 4/9 5 3 0 4 027
 

Tatrachloroalhena 18.56 49.33 150 SW-02 3/9 6 2 0 3 0.08
 

Chloroberuana 2.44 3.00 10 SW-02 1/9 600
 

Aromatlea
 
Daruana 13.41 36.24 110 SW-02 2/9 5 0 0.12
 

Toluana 69.11 202.84 610 SW-02 1/9 1000 1000 6000
 
Elhylbonzana 9.44 23.BS 73 SW-02 1/9 700 700 3100
 

Xylena 16.89 46.18 140 SW-02 1/9 10000 10000
 
1,3,S-Trimalhylbeniene 0.05 0.02 0.08 SW-06 1/4
 
lert-Bulylbenzena 0.11 0.20 0.4 SW-18 2/4
 

1.2.4-Trlmalhylbenzeno 0.13 0.05 0.2 SW-06 1/4
 

4-lsopropyholuena 0.23 0.19 0.2 SW-18 1/4
 

Rhod* Island Ambitrt Wil.r Qu.llly Siwufeidt urn lha Appllcabla or Ftelavart and Af proprlala n*qulr*mart (ARAB) I alriclar lhan ttia MCI_ olharwli* lha MCL li lha ARAR.
 
Rhod* liUnd Ambltnl Wil»f Qjallly Slandanli wa baaad on human haaMi carclnoQanlo riaka ot 10E-B.
 

CWNSVOXLS 



Plclllo Firm BiMlIn* Rlik Attaiimwit 
Sutlac* Waitr North 9«ap 
Samlvolalll* Organic* D«(» Summiry 

if ol i Ualnd • 
Ambl«n(W«(«r 

Quality Standards ' 

Phanol* 
Phenol 4.50 SW-09 1/8 21.000 

Phlhalatat 
Dlmalhyl phlhalale 
Dtelhyl phlhalul* 
Ola (2-E(hylhexyr) phlhalal* 

5.33 
S.It 
5.11 

1.00 
1.27 
0.78 

8 
8 
7 

SW-02 
SW-02 

SW-18-DUP 

1/9 
2/9 
2/9 

313,000 
23.000 

0.18 

o 
Ml 

Aromallct 
1,2-Dlchlorobenzene 
1,2,4-Trlchlorobenzene 

Elhtrt 
Bis (2-Chloroethyl) Elher 

4.67 
5. It 

5.22 

1.00 
0.33 

0.67 

2 
6 

SW-02 
SW-02 

SW-02 

1/9 
1/9 

1/9 

600
70

 0
 0

 600
 70

 0 
0 

2.700 

00031 

Other 
iBophotone 
Benzole Acid 

5.78 

21.20 
2.33 
8.50 

12 

6 

SW-02 

SW-19 

1/9 

1/5 

084 

Rhod* Ul»nd Ambl»rt Wiur Quillly Sl*nd«rd« >r* (h« Applicable or ftoltvir* «nd Approp/bl« n«qulr»m»nl (AHAR) I •Utrtw than lh« MCI, olh«rwta» lh» MCL h «» AHAR. 
Hhod* liUnd Ambl*r* Wilu Oudlly SundanJi «/• b»*d on human h*ahh cwclnog«nlc tWK» o< 10E-5. 

SWNSSV XIS 



Plclllo Firm BiMlIn* Rltk 
Surltc* W»Ur North S«p 
Inorgtnlci Dali Summiry 

i : : . ,./Aiuly(6 

Aluminum 8067.56 12388.17 30000 SW-10 10/11 
Anonlc 1.84 1.02 3.6 SW-10 5/11 50 0 o oo i a 
Hailum 73.58 71.10 207 SW-10 7/11 2000 0 2000 0 

Daryllum 2.03 1.30 6.4 SW-19 1/11 1 1 0 1 
Cadmium 2.22 0.67 4 SW-10 1/11 5 0 5 0 

Calcium 0502.22 5604.05 16700 SW-10 11/11 
Chromium 6.00 3.27 14.8 SW-19 1/11 100 0 100 0 

Cobalt 11.07 4.45 20 SW-19 2/11 
Copper 9.D8 0.21 31.7 SW-10 6/11 1300 0 1300 0 

Iron 14632.61 14261.24 44600 SW-19 11/11 
Lead 43.21 62.00 136 SW-19 a/u 19 e 0 a 
Magntslum 1874.56 1216.58 4080 SW-19 11/11 

2125.78 3040.78 12100 SW-10 10/11 

Marajry 0.12 0.07 0.3 SW-06 1/11 2 0 2 0.14 

Nlck«l S.52 2.12 9.6 SW-19 2/11 100 0 100 610 

Poiaailum 1871.47 1130.00 3430 SW-18 10/11 

S« Ionium 
Sodium 

1.33 
S107.22 

0.40 
2236.51 

2.4 
10300 

SW-19 
SW-02 

1/11
11/11 

SO 50 

Vanadium 
Zinc 

16.88 
110.07 

20.64 
131.05 

66 
368 

SW-19 
SW-19 

6/11 
a/ii 

FVvxU UUnd Ambl.rt Wil.f Quality Slandardi w« lh» Appllcabt* or Riltvtrt and Approprialt FUqulranwnl (ARAR) I alrldw Uuo th« MCL. eOwrwlM lh» MCL It In* ARAR. 
BfKxl« UUnd Ambltnl Waur Quality Standctdi a» baxd on human haaKh ca/clnoB«ilo rbha ot IOE-S. 

JWN5MET.XH 
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Plclllo Firm BtMlIn* Rlik Ait«iim«nt 
Surlic* WiUr North S*«p 
P»»lldd«/PCB Dcla Summiry 

Heplachlor 
Otoldiln 

' Rhodt Island Amblart Wn«r Outllty Sl*nd«nJt vt lh« Applied))* or Ftal«v«rt ind Approprkli R*qulr*rrwn (ARAR) I tlrtdtr Ihin lh« MCL. <Mh»rwl»« Ih* MCL l> th* ARAR. 

* Rhod* ItUnd Ambltnl W«*r Quality SlancUrdi w* b*t«d on human health carcinogenic rtoka o( tOE-S. 

0.000021 
0000014 

LTI 
CTi 



Plclllo Firm Batellne Rltk Aitetiment 
Surface Water South S«ep 
Volatile Organic*. Data Summary 

msem%®$m*^#"i-.' ­
wJWOCliifiO1?1'*'**^ C^C^f MlOB ' 0' -̂ g ĵĵ l̂iiî ^agipjjjigijî îitpjg^ 

Hilog»nilid.Org*nlc* 
1.1,2-Trichlo(0-1,2.2-Tr Itluoroolhan 300 1.41 4 SW-23 1/2 
1,1-Dlchloroelhone 425 3.28 7 SW-23 2/4 0.0057 
1,1-Dlchloroolhano 1.50 0.91 2 SW-23 1/4 
Chlorolorm 19.38 21.38 44 SW-23 2M 0.57 
1.2-Dlch!oroolhane 6.13 8.63 10 SW-23 1/4 5 1 0 0038 
1,1,1-Trlchloroolhane 216.23 248.06 4GO SW-23 3/4 200 2 200 
1,2-Dlchloropropane 9,?8 11.11 25 SW-23 2/4 5 2 0 
Tilchloroelhene 9.63 9.47 19 SW-23 2/4 5 2 0 027 
1,1.2-Trfchloroolhane 2.63 1.84 5 SW-23 1/4 5 0 3 0.006 

Telrachloroelhone 7.75 7.26 14 SW-23 2/4 5 2 0 0.08 

Rhod* lilind Amblcnl Walgr Quality Stindudi «/• lh» Applicable or RtlcvuK and Appropriate Requirement (ARAR) II itrtcter than the MCI, otherwlie (he MCL It the ARAR.
 
Rhode Island Ambient Water Quality Standardi are bated on human health carcinogenic rltHi ol 10E-5.
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Plclllo Firm BiMllne Rltk A«»*ttm*nl 
Surlcc* W«l»r South Seep 
Semlvolallle Orginlcf D«l« Summary 

Phlhitate* 
Bis (2-Ethylhexyf) ptithalate 

Arllhm*)lo 
•:, Av«r*<j«:: ,
Viiwri? 

450 1.00 SW-23 M4 

Ambl«ntW«i»r 
Sundard* 

<t»fl/t) : 

0.18 

Ul 
h-1 

O 

• Rhad* Island Amblorl Water Quality Standard! art Ih* Appllcabl* or Ftoltvirt and Appropriate Requlremert (ARAR) I alrldtr than In* MCU olhtrwle* the MCL b Ih* ARAR. 
• Rhode Island Ambliri W«l»r Qutllty Standard! tit baaed on human health carclnogtnlc rlaka of 10E-5. 

I 
t_n
(Ti 
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Plcllto Firm BiMtln* Risk As«ai(m*nt 
Surfac* Walar South S«ep 
Inorganlct Data Summary 

rn:: •: ' . : ';:•. 
Aluminum 
Darlum 
Dory Ilium 
Caldum 
Ccfcal 
Iron 
Magnoakjm 
ManQanoio 
Potassium 
Sodium 
Zinc 

1057.50 
16 ea 
0.90 

4065.00 
5.00 

107.50 
1020.00 
837.75 
720.00 

2B52.SO 
9.25 

1338.96 
6.75 
0.42 

1397.77 
2.00 

210.26 
206.16 
476.82 
503.24 
450.66 

3.70 

2940 
27 
1.4 

5370 
8 

496 
1200 
1069 
1430 
3430 
14.8 

SW-23 
SW-24 
SW23 
SW-23 
SW-23 
SW-23 
SW23 
SW-23 
SW-23 
SW-23 
SW-24 

2/4 
1/4 
2/4 
4/4 
1/4 
2/4 
4/4 
4/4 
2/4 
4/4 
1/4 

2000 
1 

2000 
0 

I 
' nhod« ItUnd Ambltrt Wil»r Qutllty Sltndanlt u» In* Appllcabl* or Bclwart and Approprtat* n*qulram*nt (ARAB) I ilrktcr lhan Ih* MCL. Mlwwlt* Ih* MCL b In* ARAR. 
' niiodj l«Und Amblinl W«l»f Ouillly Slandardi v» ba>*<t on human htahh cwclnopcnlc rhk* ol IOE-6. 

\;r XLB 



Plclllo Farm BtMllna Rltk Attatimanl
 
Surfac* Water Eatt Pond
 
Volallle Organic* Data Summary
 

Hilogentted Organlci 

Dtchloromelhane 

• Rhode ItUnd AmbUrt W»l«r Quality Standard! are the Applicable or Relevant and Apprcpilcl* Requirement (ARAR) I ilrlcter lh«n lh« MCL. Wherwlw the MCL b the ARAR. 
• Rluxli lilind Ambl*m W«m Ounlliy Sl«ndirt» u» b«Md on human h»«Hh cwclnogenlc rI»K* ol 10E-S. 

Ul 
U) 

Ul 
(Ti 

FlhPdfl ll«ind 

Ambl«nl Water 
::

: QuaJUy 3iandaid» ' 

G 
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Plclllo Firm BiMlIn* Rltk A*s«nm*nl 
Surlie* Watar Ea«l Pond 
Samlvolallla Organlcj Dili Summary 

'",. :.;,; ­ -,;•,>:,,/, Z&m^mimWmft^^ 
_­ An«lyU ;; •*:*•.' : '•'. /y»r^4/;f-;;;-!!̂ Ni!<>iy:;;fIf::R*!*Pl̂ j;:̂  

Phenoli 
Phenol 

Phthalalti 
Oil (2-Elhylhexyl) phlhalale 

3.58 

4.63 

2.20 

0.98 

1 SW-04 

SW-01 

1/8 

1/8 

21.000 

o.ts 

ItUnd vnbbrt W.iw QutlHy SlwxUidt «r» lh« ApplcaUt or Rtlmart and Appnpital* R*qulnm*rt (ARAR) I lUfclcr Uwn lh« MCL. Mhwwk* th* MCL It Ih* ARAB. 
• FVx>d« l>Und unbton W«l*r OuiJIiy Sltntiirdi ir» bawd on human h»«Kh caiclno0*nlo Italia at tOE-6. I 

SWEPSVXLS 



Plclllo Farm Bavellne Risk Assessment 
Surfac* Water East Pond 
Inorginlct Dili Summary 

|l|l||f||̂ :̂;;;
: •Ambknl W«t»r 

Qutljty Standard* • 

wmiim:^M>^-v 
Aluminum 402.83 I 604.00 1610 SW-04 2/6 
Calcium 2166.67 380.30 2680 SW-01 6/6 
Copper 5.43 1.00 9.3 SW-03 1/6 1300 1300 

Iron 741.00 852.80 2380 SW-04 5/6 
Load 1.81 0.73 2.6 SW03 3/6 15 
Magnesium 500.83 140.31 735 SW-01 6/6 
Manganese 20.85 15.21 41 SW-01 4/6 
Mercury 0.12 0.06 0.24 SW-01 1/6 0.14 

Potassium 652.67 215.73 878 SW-04 0/6 

Sodium 4063.33 3403.11 0030 SW01 6/6 
Zinc 4.30 1.53 7.5 SW-04 1/6 

Rhod* liUnd Ambl.rt W»ltr Oudty Stwxtardt •/• lh« Appllccbl* or Ftotovitn «nd Appraprtal* R*qulram*nc (ARAR)I stricter than th* MCL. otherwise ttw MCL k) the ARAR. 
LTl Rhode liUnd AmbUrt W«i«r Quality Slandaide we besed on human heakh carcinogenic rliks of IOE-5. 
(Tl 

SWEPMETXLS 



Plclllo Firm Bawllne Risk Atieitmefil 

3urf«e» Water SW-11 

Inorganic* Dili Summary 

^MttVlJiMr''•' •;; 
aur ••-.. -t 

Aluminum 

Calcium 

Iron 

Lead 

Magnaalum 

Manganese 

Mercury 

Sodum 

646.50 

1360.00 

413.00 

2.05 
232.50 

14.05 
0.17 

2615.00 

100.21 
163.85 

0.00 
2.05 

100.60 

2.76 
0.10 

487.00 

781 
1510 
413 
4.4 

310 
16 

0.24 
2060 

SW-11 
SW-11 
SW-11 
SW-11 
SW-11 
SW-11 
SW-11 
SW-11 

212 
212 
212 
1/2 
1/2 
212 
1/2 
212 

15 

O.H 

Hhod* litend AmWttt Wtt*r Qu«lhy Slindtnl! we the Appdccbl* or Mtavart and ApproprUle RequlranMnI (ARAB) I abfcter than the MCL, olherwtee Ihe MCL kt Ih* ARAa 

Rnod* litand AmW«ni W«iw Qutlliy Siuxtaidf are b*«»d on human health cvclnogwilo ritka o( IOE-8. 

gwiiMET.xis r 
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TABLE 2
 

Rlek Summary 

Ptellto Firm Baaellne Rtak Aeeeeament 

NON-CARCINOGENIC 

Current 

Ground Water 

Average Maximum Avenge 

4E-03 

»o»

SOURCE ZONE ,v:.,::..;. •,;.;  : /  . .  ­ . . . .  . ,,:.•.;  • - :,.... 

 - • • • • . - . •:./ ;::-;;;: . 8«dlmW bS;1 - , ; ; : • . .. Swtex* Water* ,-•••}•  " '• •...>;• ,.;: • Total 

Maximum Average Maximum Average Maximum Averaoe Maximum 

2E-02 ­ ­ 4E-03 ZE-02 

Future 4E+01 7E+02 4E-02 5E-01 • ­ 4E+01 7E+02 

CARCINOGENIC 

Current 3E-07 3E-06 ­ ­ ­ 3E-07 3E-06 

Future 2E-03 2E-O2 1E-06 2E-05 ­ ­ ­ 2E-03 2E-02 

NON-CARCINOGENIC 

Current 

Ground Water 

Average : Maximum Average 

5E-03 

:

8o«

•

 OUU. VINO ZONE : 

! Sediment

 Maximum Average Maximum

5E-03 2E-02 6E-02

 : Surface Water1

 Average Maximum

 8E-01 2E+00 

 Average

86-01

 Total 

 Maximum 

 2E+00 

Future 3E+00 2E+01 1E-01 5E-01 4E-02 1E-01 5E+00 3E+01 8E+00 56+01 

CARCINOGENIC 

Current 2E-07 2E-07 4E-OC SE-00 1E-02 1E-02 1E-02 1E-02 

Future 46-04 1E-03 2E-06 7E-00 ee-oa IE-OS 2E-02 26-02 2E-02 2E-02 

1 • • Indfcate* Not An Applicable Pathway 

•Tha future rtcfca Include Ingectlon at drinking water and Nan tngeatkxi from the Swamp and Eaet Pond, together win hddental Ingectlon whto •wknmtng In the Swamp and Eaet Pond together wllh 

dermal contact with the Swamp, North Seep, South Seep, Eaet Pond, and SW-lt area. The current riaka Include Ingectlon of Mi horn the Swamp and Eaet Pond, and Incidental Ingeatlon while awlmmlng In the Swamp and Eait Pond 

together with darmal contact with lha Swamp. North Seep, South Seep, Eaat Pond, and SW-t 1 area. 



Non-Carcinogenic Risk Characterization for Exposure to cnemlcals Via Ingestlon of Drinking Water 
Ground Water; Source Zone 
Future Use; Residential 

VoMte Ofgnb Cwnpwndc 

100 9.1E-02 • ae-oi • OE-02 •.OE-OB 1E«OO 1.96+01 1.7E«00 •.OE-02 1E+O1 
1.1-DlcMMM<hM» 1.000 9.1E-C8 1.CC-02 1.7E-03 9.0E-03 2E-O1 196-01 1.76-02 906-O3 2E+00 
1,1-OicMorotthtn* i.ooo 9.1E-O2 1.1E-01 9.tE-03 1.0E-01 1E-01 1RE«OO 1.7E-01 1.06-01 2E+00 

l.ooo 9.1E-O2 1.7E-01 l.tE-02 1.OE-02 2E*00 2.1E«OO 10E-O1 VOE-02 2E+01 
Vl-OkhlorMlhwo 3.000 9.1E-O2 2.2E-02 iX-03 1.0E-O2 2E-01 1.tE-01 1.SE-02 1.OE-02 tE+00 
Chloratofm 1.000 9.1E-02 i»e*oo 1.7E-01 1.OE-02 ZEtOI 3*6+00 1.06-02 4E+02 
1.1.1-TrtcNotMtfuM 1.000 9.1E-01 1.«E«OO 1.7E-O1 9.0E-O2 1.tE«O1 i e£+oo 806 -O2 2E»01 
CwtxNi TrtracMorid* 
1.l.2-Tit 

1.000 
1.000 

8.1E-OJ 
a.iE-02 

1.2E-O2 
• 3E-OJ 

1.1E-03 
S.IC-04 

7.06-04 
40E-03 

2EKD 
1E-01 

506-01 
t.sE-oa 

4«£-02 
ITS-03 

706-O4 
406-03 

7E»01 
2E>00 

1.000 t.lE-02 136-01 1 2E-CO 1 06-02 9.1E-01 ».3£-02 1.06-02 at+00 
Chlon>b«IMn* 1,000 B1E-02 1.1E-01 1.0E-02 206-02 SE-01 1 2E-01 2 OE-02 6E+00 

tuk-toUl JE.01 tub-tout lE.oa 
Aiemttic* 
Totu*M 1.000 R.1E-02 I.lEtOD 2.1E-01 2.0E-01 1E*OO 3.«E4O1 35E+00 20E-O1 2E+01 

o 

Eftybwmra 

Actton* 

1.000 

1.000 

• 1E-OZ 

•.1E-02 

iTE-01 2.6E-02 

•.OE-02 

1.06-01 
•uk-Mtl 

1.06-01 

2E-01 
1E«00 

•E-01 

2.|E«00 

27E+01 

26C-O1 

25E+00 

1.06-01 
tub-lol.l 

1.0E-01 

3E+00 
1E+01 

2E+O1 
I 

2-BuUnon* 1.000 9.1E-O2 12E-01 2.0E-02 8 OE-02 4E-01 I.SEtOO 7«6-01 5 OE-02 2E+01 

Ul 
oo 

ttaa- VOMIU OHHMIM 

tuk-K>UI 1E+00 
JE»01 tuMoUl yehtit o>g«nle« 

•ub-loUl 4E+01 

PoV/wdMr AnamOe tyrirecwteM 
10.000 9.1E-02 ME-03 t.tE-04 4.0E-03 2E-01 J.06-02 1«£-O3 406-03 SE-01 

SuMoUl 3E-01 tub-toUl 1E+00 

2.4-OkM«n|>hM»l 100 0.1E-02 106-02 1 (6-03 106-CO 
•uk-ioul 

1E«OO 
1E.OO 

1.4E-01 3.1E-02 306-03 
tub-total 

1E+O1 
1E+01 

AnmfOat 
1 ̂ -OlchloratMnmn* 1.000 S.1E-O2 1,86-02 7«E-03 806-O2 9E-O2 9.2E-01 1.4E-O2 906-02 OE-01 

10.000 8.1E-O2 1 16-01 S.3E-04 J.OE-04 1E*OO 716-02 7.1E-03 806-04 1E+01 
1E.W • ub-toul JE.01 

tuMoUl Mir̂ voUin* enink« JE.OO JE.01 
UtUb 
Antimony 
Bvtom 

1,000 
a 

•.1E-02 
•.1E-02 

I.3E-03 
1.9E-01 

7.8E-04 
1.4E-02 

4.06-O4 
7.06-02 

2E«00 
2E-01 

1.*E-O2 
7«e-oi 

1.6E-O3 
7.1E-O2 

4.06-04 
7.06-02 

4E+00 
1E+00 

CfcdmJum 10 •.1E-02 »8E-OJ 4.06-04 506-04 2E+00 1.3E-01 1.2E-O2 806-04 2E+01 
Chromium 
Copp*r 

800 
NA 
1 

9.1E-02 
8.1E-OZ 
•.1E-02 

1.5E-02 
I2E-02 
«.«E+00 

326-09 
r.sE-09 
5.1 E-01 

S.OE-03 
3.7E-02 
106-01 

•E-01 
2E-01 
5E+00 

7.96-01 
1.IE+OO 
1.6E+O1 

7.2E-02 
1.7E-O1 
1.3E+00 

806-03 
37E-Q2 
1 06-01 

1E+01 
4E+00 
1E+01 

Mxcuiy 1.000 9 IE-OS I.2E-04 1.IE-OS 306-04 4E-O2 3.06-O4 2.7E-OS 306-04 9E-02 
Nldul too •.1E-OZ rae-oz 2.46-09 206-02 1E-O1 3.9E-01 3.9E-02 2.06-O2 2E+OO 
ViMdkim 100 8.1E-OJ i.ae-oj 1.36-CO 7.0E-01 2E-01 7.1E-02 • SE-03 7.0E-03 OE-01 
Dnc 10 9.1E-OJ 2.BE-01 2.K-02 206-01 1E-01 35E+OO 3.2E-01 2.06-01 2E+00 

1E»01 ttt 7E+01 

PC§« Md PMUoMM 
1,000 9.1E-02 2.3E-05 2.1E-08 1.3E-O5 2E-01 1.46-04 1.3E-O8 1.3E-OS 1E+00 

•uMetal poW «<id pnlloliM «E-01 Suk-loUl peb* ind pMtkld** lE+oo 
EMknttod Murd lnd« 4E.01 EXImitod haunt Indoc 7E+03 

EttkMOd U*w* kmd ln<M »E»C1 IE+01 
«E»M EXkniUd Udiwy huird Indm 7E.cn 

CM* huirri llxJ« *E*M lmilMj CN» htard lnd« 1E+01 
EXInutod ««h*i- ktard Indg 1E«tt1 EMImiud o<h«f htnrd lnd» 1E.CQ 

IMII 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Drinking Water 
Ground Water; Source Zone 
Future Use; Residential 

VoUtM Orgwto Compound* 

Vinyl Chloride lung A 1.56-02 1.86-03 2.86-06 1.96*00 6E-OS 6.06-03 (.06-05 1.86*00 2E-04 
Otohkmniethane liver B2 1.SE-02 S.EE-01 9.76-03 7.56-03 7E-OS 1.BE*01 2.86-01 7.66-03 2E-03 
1.1-aohkmMthen* adrenal C 1.SE-02 1.K-02 2.8E-04 6.06-01 2E-04 1.0E-01 2.8E-03 6.0E-01 2E-03 
Chloralonn kidney B2 1.5E-02 1JE*00 2.7E-02 6.1E-03 2E-04 4.26*01 6.2E-01 6.1E-03 46-03 
1.2-Dtehtonethan* B2 1.BE-02 2.36-01 3.4E-03 8.1E-02 3E-04 2.7E+00 4.06-02 •.1E-02 46-03 
Carton TatiacNor Ide B2 1.66-02 1JE-02 1.SE-04 1.36-01 2E-OS 6.0E-O1 7.46-03 1.36-01 IE-03 
1.2-Dtohkmpiopen* 82 1.6E-02 ME-02 1JE-03 6.BE-02 8E-06 1.46*00 2.1E-02 6.BE-02 16-03 
TrichlonMthene B2 1.SE-O2 S.16-01 7.66-03 1.1E-02 86-06 •.36*00 1.46-01 1.1E-02 2E-O3 
1.1.2-TftaMonMttiMM C 1.6E-02 •.36-03 •.46-06 5.7E-02 6E-08 8.66-02 1.46-03 6.76-02 86-05 
TetmoMoioethene B2 1.6E-02 1J6-01 1.86-03 5.1E-02 1E-04 9,16-01 1.4E-O2 C.1E-02 76-04 
1 , 1 .1 .2-TetraoMoroethane C 1.6E-02 «. 66-06 1.36-08 2.66-02 3E-08 1.06-04 1.56-08 2.6E-02 46-08 

•ub-lotel 1E-0* •ub-to(al 2E-02 

NJ 

o 
Beniene 
Stynme 

leukemia 
hing end bronoM 

A 
82 

1.SE-02 
1.5E-02 

1.36-01
4.66-03

 2.0E-03 
 8.86-06 

2.96-02 
3.06-02 

•ub-total 

6E-05 
2E-06 
•E-M 

2.06*00
8.66-02

 3.06-02
 1.46-03

 2.SE-02 
 3.0E-02 

tub-total 

8E-04 
4E-O5 
•E-04 

i-h •ub-loUl vetotlle onunk* 1E-03 SutMoUl »olt>ll« organic* 2E-OJ 

ui 
00 

•W-VoMI.6f9.nle. 
Ph»nol» 
2,4.e-Triohloraphenol liver B2 1.SE-02 3.8E-03 6.96-06 1.16-02 

•ub-tolal 
66-07 
6E-07 

1.06-02 1.56-04 l.tE-02 
•ub-lrtil 

2E-06 
IE 08 

PhthattM 
Bl* eZ-EthylhexyQ phthalale Uvw B2 1.66-02 £.76-03 8.SE-06 1.4E-02 1E-08 

1E-M 
7.26-02 1.1E-03 1.4E-02 

•ub-t<M«l 
1E-05 
1E-08 

Ether* 
Bl* (2-Chloroethyf) Ether KVM B2 1.S6-02 1.06-02 1.66-04 1.16*00 

•ulMotal 
2E-04 
JE-04 

1.6E-01 2^6-03 1.1E*00 
Sub-total 

36-03 
SE-03 

Ofcer 
Itoprnrone kidney C 1.66-02 2.66-02 3.86-04 4.16-03 

•ub-lotal 
2E-08 1.0E-01 2.8E-03 4.16-03 

Sub-total 
1E-OS 
1E4» 

2E-04 »ub-toUI a«ml-vol«IH« organic* 3E-03 
MeUM 
Araenlo •kin A 1.6E-02 1.2E-03 1^6-05 1JE+00 36-05 2.36-03 3.46-05 1.86*00 6E-05 
B*ryllum totallumora B2 1.SE-02 4.86-03 7.1E-O6 4JE.OO 3E-04 

3E-04 
3.2E02 4.8E-04 

Sub-Iota) matala 
4.3E*00 26-03 

26-03 

PCaeandPeeiloldee 
C 1.66-02 1.8E-OS 2.BE-07 1.86*00 66-07 3JE-06 4.8E-07 1.8E+00 86-07 

H*p«*ohk>r 
AWrtn 

Vvw B2 
B2 

1.SE-02 
1.6E-02 

2.66-OS
2.BE-06

 3.06-07
 4.36-07

 4.6E*00
 1J6»01

 2E-06 
 66-06 

1.7E-04
2.56-04

 2.6E-08
 3.76-08

 4.5E.OO
 1^E*Ot

 1E-05 
 4E-05 

H*ptachtor Epoxb* B2 1.6E-02 2.36-05 3.46-07 ». 16+00 36-08 1.4E-04 2.1E-06 8.1E.OO 2E-05 
DMdrki B2 1.66-02 3.7E-06 5.56-07 1.6E»01 06-0$ 6.16-05 8.1E-07 1.66*01 16-OS 

Uv*r B2 1.66-02 6.1E-06 7.7E-07 3.46-01 36-07 8.16-05 1.4E-M 3.4E-01 6E-07 
Qwrwra Chbrdcn* Iyer B2 1.66-02 8.86-05 1.36-06 1.36*00 2E-06 3.BE-05 5.76-07 1.36*00 76-07 
Arad<x124a 62 1.66-02 3JE-04 6.7E-06 7.7E+00 46-06 3.26-03 4.8E-OS 7.7E*00 4E-04 

•ulMoUl peb* and pMdddw 7E-06 •ub-lotal pcba and paetlddaa 6E-04 
E*tHraUdl«er«in*nUI oncenlrt 2E-03 Eatlmalad Ineramantal eancaf flak JE-02 

or MMMon Ml *Mm*t>4 »y * 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Drinking Water 
Ground Water; Distant Zone 
Future Use; Residential 

Volrtlk Organic Compound* 
Htlog»n*t»d Orytnlof 
1,1-Otcriloro«th»n« 1,000 9.1E-02 1.3E-03 1JE-04 9.06-03 1E-02 7.06-03 8.46-04 8.06-03 7E-02 
1,1-Dtoriloroa<han« 1,000 8.1E-02 8.1E-03 7.4E-04 1.0E-01 7E-03 1.1E-01 1.06-02 1.06-01 
ot>-U-Ok>hloro^hwM 3.000 8.1E-02 4.96-03 4.6E-04 1.06-02 56-02 8.06-02 7.3E-03 1.06-O2 7E-01 
V-OtohkxxMth*n« 3.000 8.1E-02 4.6E-03 4.1E-04 1.0E-02 4E-02 8.7E-02 8.1E-03 1.06-02 6E-01 

Chloroform 1,000 8.1E-02 6.16-03 4.7E-04 1.06-02 56-02 6^E-02 S.7E-03 1.06-02 BE-01 
1,1,1-TrlohloreMhMW InrtaUv 1,000 8.1E-02 3.86-02 3.BE-03 B.OE-02 4E-02 3.6E-01 3JE-02 9.06-02 4E-01 
Tatoohlorocltor* 1,000 8.1E-02 1.1E-02 1.06-03 1.0E-02 1E-01 8.1E-02 7.4E-C3 1.06-02 7E-01 

•utMotrt JE-01 Sub-lot •) JEtOO 
•ub-lottl voldll* orgwile* 3E-01 •ub-toUlvotaUtoommlo* 36+00 

Swrt-VoUtll* Organic* 
Phtnoli 

o 
2.4-CXoMoroph«nol 100 9.1E-02 4.1E-03 3.8E-04 3.0E-03 1E-01 

1E-01 
3.06-03 2.7E-04 3.06-03 

•utMotsI 
9E-02 
9E-OJ 

Ui 
CO 

Bl» (2-Elhylhwyl) phlh*l*t« 9.1E-02 7.3E-03 8.6E-04 2.0E-02 3E-02 
4E-Oa 

1.4E-01 1.3E-02 2.0E-02 
•iib-totd 

6E-01 
BE-01 

•ulMoUl •m*-*ol«lll« oramka 1E-01 «ub-teUI »«m(-»o)«l»« organic* *E-01 
U*Ul* 
Arttnlo 3 8.1E-02 1.1E-03 1.06-04 3.06-04 36-01 2.66-03 2.3E-O4 3.0E-04 BE -01 
Bvlum hMinlMoo<fni»u» 3 9.1E-Q2 1.16-01 8.7E-03 7.06-02 1E-01 7.46-01 8.7E-02 7.0E-02 1E«00 
Baryllum 100 8.1E-02 2.8E-03 2.6E-04 6.06-03 6E-02 1.8E-02 1.8E-03 6.06-03 3EO1 
Cadmium 10 9.1E-02 2.1E-03 1.9E-04 6.06-04 4E-01 4.06-03 3.7E-04 6.06-04 7E-01 
Chromium SCO 8.16-02 9.BE-03 8.BE-04 5.06-03 2E-01 1.06-01 t.3E«3 6.06-03 26+00 
Coppw NA O.tE-02 1.6E-O2 ME-03 3.7E-02 4E-02 8.7E-02 7.9E-03 3.7E-02 26-01 

8.1E-02 1.26*00 1.1E-01 1.0E-01 1E»00 ».7E*00 8.8E-01 1.06-01 9E+00 
Uwoury 1,000 8.1E-02 1.3E-04 1.2E-06 3.06-04 4E-02 8JE-04 6.7E-06 3.06-04 2E-01 

300 9.1E-02 6.8E-03 6.4E-04 2.06-02 3E-02 8.1E-02 6.8E-03 2.06-02 3E-01 
Van*dlum 100 8.1E-02 1.6E-02 1.4E-O3 7.06-03 2E-01 1.7E-01 1.66-02 7.06-03 2E+00 
Zlno 10 8.1E-02 1.SE-01 1.3E-02 2.06-01 7E-02 1.0E*OO •.SE-02 2.06-01 6E-01 

•uMoUl itMltli 
Ectlmttwf fward lnd« 

>E*00 
3C*00 

tue-loUl nMlth 
E*(lml«d huird Indtx 

2E+01 
ie+oi 

EtUiratcd liver* hu«rd lnd»x $£•01 E«Uml*d llv*r hmrd Index 2E+00 
E«Um«l«d Udnn* heart lm**x 1E-02 EctliMlwl kMiMy htnrd Ind4« 4E-OJ 
Elllnwtwl CN8- hturd Imtax 1E«00 E*Uiml«d CNS htnrd Indn »E+00 
E»llm*l*d athw" huard In4*x 1E+00 E*llmt*d othw h«nrd Indra 1E+01 

NO . V*i« of Mxnufen net 4rt™*«< ky MW CM Mtmnc»4 itto to *> My hMM to ihtni cfMuNM. 
ulailH, txntat no . •n«euiinl*M*i«* 

• " --­ ••--*-•— • --- f ­ "~ "\t- \ \ ­ . --­
• •• XNf rakn to Mnkri Mrraw lyiteni •fbob 
— ­ •Otm- nbn to f» vvlylM not Uv«W M ribcfe* tM h«. IMvy, a cvM MIVM lyikm. 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Drinking Water 
Ground Water; Distant Zone 
future Uno; flonldontlnl 

VoMlta Organto Compounds 

.1-CHcMonxUiaoa 1.000 B.IE-02 1 .38-03 1J6-04 9.0E-03 1E-02 7.0E-03 6.4E-04 9.0E-O3 7E-02 
1.1-OUilonM(haM 1.000 8.1E-02 6.1E-03 7.4E-04 1.0E-01 7E-O3 1.1E-01 1.0E-02 1.0E-01 1E-01 

3.000 B.IE-02 4.06-03 4.5E-04 t.OE-02 &E-O2 t.OE-02 7.3E-03 1.0E-02 7E-01 
U-CMoMoiMUMm 3.000 9.1E-02 4.6E-03 4.1E-04 1.OE-02 4E-02 «.7E-02 6.1E-03 1.0E-02 6E-01 
CMorotocm MV«f<tlHM*cnhtM 1.000 8.1E-O2 S.1E-03 4.7E-04 1.0E-02 5E-02 •JE-O2 E.7E-03 106-02 SE-01 
t.t.l-TrioMoKMthww 1.000 B.tE-02 3BE-02 3.SE-03 0.0E-02 4E-02 3.6E-01 3.2E-02 B.OE-02 4E-OI 
TitrMHonMUwM 1.000 B.IE-O2 I.IE-02 I.OE-03 1.0E42 1E-01 B.1E-02 7.4E-O3 1.0E-O2 7E-OI 

•ub-lotd 3E-01 3E«00 
SuMottl vol*tK« orgwik* 3E-OI •ub-lolilvol>UI«orginlc« 

••mt-VoMH* Ocgtnlc* 

U) Phtnolf 
100 S.1E-02 4.1E-03 3.SE-04 3.0E-03 1E-01 30E-03 2.7E-04 30E-O3 BE -02 

o •ub4o(«l 1E-OI •ublotd 9EO} 

PhthMtt 

Ui 
CD 

Bb (2-ElhyOttxyl phthatoto 8.1E-02 7.3E-03 6.6E-04 Z.OE-02 
•ub-lold 

3E-02 
4E-02 

1.4E-01 1.3E-O2 2.0E-02 
•ub-Md 

6E-01 
6E-01 

•uMoUl Mml̂ oltlll* orgwka 1E-01 •ufe-toUl Mml-voUIII* organic* IE-01 

AllWllO •.1E-OZ 1.1E-03 1 .06-04 3.0E-04 3E-01 2.6E-O3 2.3E-04 3.0E-04 6E-01 
Bwkim B.1EO2 t.lE-01 ».7E )̂3 T.OE-02 7.4E-01 6.7E-02 7.0C-02 1E«00 
Bwyllum 0.1E-02 2.8E-03 2.6E-04 6.0E-03 SE-O2 1.6E-O2 1.6E-O3 E.OE-O3 3E-01 
Cadntom 9.IE-02 2.1E-03 1.8E-04 S.OE-04 4E-01 40E-03 3.7E-04 6.06-04 7EO1 

Chromium R.1E-02 B.SE-03 a.»E-04 6.0E-03 2E-OI 1.06-01 B.3E43 6.0E-03 2E.OO 
1.1E-02 1.6E-Q2 1.4E-03 3.7E-O2 4E-O2 «.7E-02 7.86-03 376-02 2E 01 

UangaMM 0.1E-02 1JE«00 1.1E-01 1.0E-01 1E»00 fl.7E«00 86E-01 1.0E-01 BEtOO 
Uwoury S.1E-O2 1.3E-04 17E-06 30E-04 4E-02 •JE-O4 S7E-06 3.06-04 2E-01 
Ntowl B.IE-O2 6.BE-03 K.4E-04 2.0E O2 3E O2 S.1E-02 6.6E-03 20E02 36 Ol 
Vanadium B.1E-02 1.6E-O2 1.4E-O3 7.OE-O3 2E-OI I.7E-01 1.6602 7.0603 2E.OO 
Zlno S.1E-02 1.6E-OI 1.3E-02 2.0E-01 7E-O2 1.0E»00 9.6E-O2 206-01 56-01 

•ub-loUl 3E+00 •ub-loUl rmtil* 2E+O1 
Estlmlxl ht nrd Inctox 3E+OO Eillm*l*d hinrd Indn JEtOl 

E*tlirat*d llv.i- hmrd lnd« 3E-01 E*llm*l*d llvw hu«d lnd»« 2E «OO 
C»llnMl*d kidney* hinrdlndu 1E-O2 Eillrmtod fcldncy tiiuid lnd.« 4E OJ 
E«llm>t*iJ CN8* hund lmt«< 1E<00 Eitlnwl«d CN« hiufd ln<to> BttOO 
E»llnul*d o«h«r~ hu«d Index 2E«OO Eilliralwl olhw hanrd lnd» IE«OI 

• •. XNT Mhn to «nkd 
• film to to M*Mm 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Drinking Water 
Ground Water; Distant Zone 
Future Use; Residential 

.3^^^»^*J«^^.^f^^i^^fĉ "M'̂ ;»***r . t:*"?*** 

VoMlto Oigmb Compound* 

ChlonrathMM 
Vinyl Chloride 

Chlarolonn 
1 ,2-DlcMa«>*th«n« 
M-OfcMarepnpww 
TikMonMlhwt* 

kidney 
king 
ttvw 

•df«n«l 
Udncy 

uMaiyi 
llvw 
Itvw 
Uvw 
Nv*r 

C 
A 
B2 
C 
B2 
82 
B2 
B2 
C 
B2 

.$£•02 

.SE-02 

.SE-O2 
6E-02 
.6E-02 
.6E-02 
.SE-02 
.BE -02 
.BE-02 
.5E-02 

2.0E-03 
1.6E-O3 
206-03 
1.3E-03 
6.1E-O3 
SUE -03 
1.0E-03 

1.2E-03 
1.1E-02 

3.0E-05 
2.0E-06 
3.0E-06 
1.K-06 
7.6E-05 
1.3E-04 
1.6E-06 

1.8E-OS 
1.7E-04 

1.3E-02 
t.BEtOO 
7.6E-O3 
«oeoi 
8.1E-03 
0.1E-02 
• 8E-02 
1.IE-02 
S.7E-02 
K.1E-02 

Sul>4o<d 

4E-O7 
BE -OS 
2E-07 

6E-07 
IE-OS 
IE -06 
2E06 
1E-06 
BE -08 
»E-oe 

4.OE-O4 
2.0E-03 
7.0E-03 
7.0E-03 
6.2E-02 
7 BE-02 
4.0EO4 
B.3E-02 
1.0E-03 
8.1E-02 

S.BE-08 
3.0E-OS 
1.0E-04 
1.0E-04 
• 2E-04 
1.2E-03 
6.0E-06 
1.2E-03 
t.SE-OS 
1.2E-03 

1.3E-02 
1.BE.OO 
7.SE-03 
60E-O1 
8 1E-03 
8.IE 02 
6 BE -02 
1.1E-02 
S.7EW 
S.1E-O2 

•utMotll 

BE -08 
8E-05 

8E-07 
KOb 
6E-Oa 
1E04 
4E-07 
IE-OS 
8E-07 
6E-OS 
3E-O4 

o 
l-h 

t_n 
oo 

B«niwM 

*«fni.Vol*llU6rguilc. 

Bkt (2-Ettiy« 

kwkwnki 

B2 

1.EE-02 

1.SE-02 

1.6E-03 2.4E-06

•ub-loUl »oUtlk organic* 

7.3E-03 t.lE-04 

 2. BE-02 

1.4E-O2 

7E-07 
7E-07 
•E-M 

2E-OS 
2E-08 

9SE-03 

1.4E-01 

1.4E-04 

2.1E-03 

2.9E-02 
•ub-lool 

ME-02 

4E-06 
4E-M 
3E-O4 

3E-OS 
IE-04 

fe 
G 

BU (2-ChkMMttiyl) Etttw B2 1.6E-O2 see-03 BSE-06 l.tE.OO 
•ub-lotd 

«E-06 
CE-M 
6E-Ot 

1.0E-03 

•ub-tolil 

t.SE-OS 1 1E.OO 
•ub4ol>l 

2E-05 
>E-0> 
IE 05 

Antnla 
Bwyllum 

•Un 
toUllmnora 

A 
B2 

1.6C-02 
1.5E-02 

1.1E-03 1.7E-06 1.8E»00 3E-06 
28E-03 4JE-06 4.3E«00 2E-04 

•ub-loUl iraKH 1E-04 
E*llml*d Inorwmntel unow rick 4E-O4 

1.*E«oa 
4.3E.OO 

ErilimtMl InorcnwnUI c*nc*r ri*k 

2.6E-03 
1.6E-02 

3.7E-06 
2.4E-04 

7E-O6 
1E-O3 
1E-O3 
1 E-O3 

(Santa. nMI mma. XLI 



Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Soils 
Source Soil: Surflclal 
Current Use; Trespasser 

SMiO-VoUttl* Organic* 
PhOiMttltt 
ButytMnzyfphthatafhi 1.000 1.4E-06 83E-02 1.1E-O7 2.0E-01 06-O7 S^E-01 1.1E-O8 206-01 86-08 
Bto (2-ElhytMxyi)pMhaW* 1.000 1.4E-08 7.4E-01 1.0E-06 2.06-02 5E-O5 0.76+00 1.36-05 206-02 7E-O4 
D*-n-ocrylphthatala 1.000 1.4E-08 2iE-01 3.16-07 2.06-02 2E-O5 1.36+00 1.86-08 2.06-02 86-OS 

Sub-toUl 7E-05 Subtotal tE-04 
Sub-total Mml-volatll* organlca 7E-O6 Sub-total a«ml-valatll« organic* SE-04 

UXala H 
AfMnfc 3 3 BE-07 O.lE-01 38E-07 306-04 1E-03 3.0E+OO 1 2C-O8 30E-O4 4E-03 \ \  \ 
Barium 
Bwyllum 
Cadmium rwuKuMO* 

3 
100 
10 

3.8E-07 
3.9E-07 
3.BE-07 

1 .86*01 
2.1E-01 
4.8E-01 

7.3E-08 
8.16-08 
1.BE-07 

7.06-02 
5.06-03 
5.06-04 

16-O4 
26-05 
46-O4 

7.46+01 
586-01 
4.46+00 

2.86-05 
2.3E-07 
1.76-06 

706-02 
506-03 
506-04 

4E-O4 
56-05 
36-03 

II 
UJ 

oo Chromium 500 3.9E-07 886+00 2.66-08 5.0E-03 56-04 3.76+01 1.46-05 5.06-03 36-03 
Coppar NA 3.06-07 15E-05 3.7E-02 36-04 2.86+02 1.1E-04 3.76-02 3E-03 

Uang*na*a 1 3.BE-07 8.56+01 3.7E-O5 1.06-01 4E-O4 1.7E+02 6.86-05 1.0E-01 76-04 
Mercury 1.000 3.SE-07 7.66-02 3.06-O8 3.0E-04 16-04 4.16-O1 1.8E-07 3.06-04 56-04 
NlckaJ ndueid body tnt en** Might 300 3.86-07 6.36+00 2.16-08 2.06-02 16-04 4.86+01 1.86-05 2.06-02 86-04 
Vanadum 100 3.86-07 5.8E+00 2.36-08 7.06-03 36-04 1.1E+01 4.36-06 7.0E-03 86-04 
Zinc 10 3.9E-07 2.86+01 1.1E-O5 2.06-01 66-O5 836+01 3-2E-05 2.06-01 26-04 

Sub-total (Mate 36-03 Sub-total IMate 2E-02 

PCBs wri 
HaptachlorEpaxld* few Might hcnMM 1.000 2.2E-07 12E-03 2.86-10 1.36-05 26-05 2.86-03 5.9E-10 1.36-05 56-05 
Qamma Chlonjana 1.000 25E-07 1.46-02 3.16-O9 8.0E-O5 56-05 4.7E-O2 1.06-08 8.06-O5 26-04 

Sub-total PCBa and pMtkMaa 7E-06 Sub-total PCBa and pMllcldaa 2E-04 
Eallmalad hazard Index 4E-03 Eallmaud hazard Index 2E-02 

unli.|U8EPA. HEAST. 1M1) 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Soils 
Source Soil: Sub-Surface 
Future Use; Residential 

Volatll* Organic Compound* 
He/operated Orgavifc* 
TalraciiloroalrMrM 
ChlorobanzsrM 

fcwiudctr 
tnrw>4ttdnyt<»ic*y 

1.000 
1.000 

1.4E-05 
1.4E-O5 

29E400 
1.3E-01 

4iE-05
1.BE-O6

 1.OE-O2 
 2.OE<»2 

Sub-tot*! 

4E-03 
OE-05 
4E-03 

1.1E+O2 
4.8E«OO 

1.8E-O3
8.0EO5

 1 OE-O2 
 2.0E-02 

Subtotal 

2E-O1 
3EK>3 
2E-01 

ImrandkUni 1.000 1.4E-05 1.BE+00 2.5E-OS 2.0E-01 1E-04 8.4E+01 B.2E-04 2.0E-O1 5E-03 

o 
Hi 

EttiytMIIZMM 

Styrooa 

Saml-voMlto organic* 
PaVnucbav Arotntllc Hyfrocvbont 
NaphlhahMM 

lMrandUdMyt«lcty 
Mood uxllinr •«•<*• 

1.000 
1.000 

10.000 

1.4E-05 
1.4E-05 

0.96-08 

1.DE«00 2.8E-05 1.OE-01 
2.0E+00 2.8E-05 2.0E-O1 

Sub-total 
Sub-total volallla organic* 

S.OE-02 3.8E-07 4.0E-O3 
Sub-total 

3E-04 
1E-O4 
6E-04 
SE-03 

1E-04 
1E-04 

7.0E+01 1.0E-03 10E-01 
7.4E+01 1.1E-03 20E-01 

Sub-total 
Sub-total volatlla organic* 

1.2E+OO 8.3E-O8 4.0E-O3
Subtotal

1E-O2 
5E-03 
2E-02 
2E-01 

 2E-O3 
 3£JU 

OJ 

Butytoanzyl phthalala 
8b (2-Elhylwxyt) phthalata 
04-n-ocrylphthaJal* 

1.000 
1,000 
1.000 

1.4E-05 
1.4E-05 
1.4E-05 

1.7E-05 2.0E-O1 
e.OE+00 8.8E-05 2.0E-02 
1.BE+00 2.7E-05 2.0E-O2 

Subtotal 
Sub-total aamt-volalll* organic* 

8E-05 
4E-03 
1E-03 
6E-03 
6E-O3 

38E+01 5.5E-04 2.0E-O1
1.3E+02 1.BE-O3 2.0E-O2
7.0E+01 1.0E-03 2.0E-O2

Sub-total
Sub-total aaml-volallla organic*

 3E-O3 
 BE-O2 
 5E-O2 
 1E-01 
 2E-01 

AiMnlc 
Barium 
CatMum 
Chromium 
Coppar 
Manganaa* 
NlckaJ 
Vanadum 
2lnc 

IlllrtlKal. hyMlpfamMMJofl, DOMaUt ¥XCIa1*r 

IV.M./MMI •••(*• 

iwhmd body and «gM«*toM 

3 
3 
10 

500 

1 
300 
100 
10 

8.1E-08 
8.1E-06 
0.1E-08 
a.iE-oe 
8.1E-08 
B.1E-08 
e.iE-oa 
e.iE-oa 
8.1E-06 

2.3E-01 
1.7E+01 
B.OE-01 
3.5C+00 
22E+01 
1.3E+02 
2.2E+00 
1.66+00 
3.3E+01 

1.4E-06 
1.0E-04 
3.6E-OB 
2.1E-05 
1.3E-04 
7.BE-O4 
1.4E-05 
B.6E-OB 
2.0E-04 

3.0E-04 
7.0E-02 
50E-04 
6.0E-03 
3.7E-02 
1.OE-01 
2.0E-02 
7.0E-03 
2.0E-01 

Sub-total rn^ala 

5E-O3 
1E-03 
7E-03 
4E-03 
4E-03 
BE-03 
7E-04 
1E-03 
1E-03 
3E-02 

5.5E-01 
3.4E+O1 
20E+00 
32E+OI 
7.7E+01 
2.4E+02 
8.5E+00 
eeEtOo 
B.BE+01 

3.3E-O6 
2.0E-04 

1.9E-O4 
4.6E-O4 
1.4E-03 
3.9E-05 
52E-05 
4.1E-04 

30E-04 
7.0E-02 
SOU-04 
50E-03 
3.7E-O2 
1.0E )̂1 
2.0E-02 
7.OE-O3 
2.0E-01 

Sub-total malal* 

1E-02 
3E-03 

4E-O2 
1E-O2 
1E-02 
2E-03 
7E-03 
2E-03 
1E-01 

PCB« and P*»Uclo*« 
Qimnw-BHC (Lhdana) 
Endrin 

IvwwdUdMylaiiicty 1.000 
100 

1.4E-05 
2.7E-O8 

1.0E-02 1.5E-07 3.0E-04 
6.0E-03 2.1E-06 3.0E-04 

Sub-total PCBa and Pcatlcld** 
Eallmatad hazard Indax 

5E<M 
7E-05 
6E-O4 
4E-02 

3.3E-01 4.7E-08 3.0E-O4 
2.1E-01 5.6E-07 30E-04 

Sub-total PCBa and P»»l(cld.» 
Eatlmatad haiard Indax 

2E-O2 
2E-O3 
2L-02 
SE-01 

NO-V«Ju»ofln>()mi«*o«iioHilini*i«<hy» •unmwy UU« kM a IhOng of MHIRIM. 
WHippt̂ d. . 1SS1) 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Soils 
Source Soil: Sub-Surface
 
Future Use; Residential
 

Volatlk Organic Compound* 
Hatopanarad Orpa/ilca 
1,1-DfchloroafharM •dmnal C 1.8E-00 1.8E-03 296-09 B.OE-01 2E-00 3.0E-03 5.3E-09 806-01 3E-O9 
Chlorotonn Iddnay B2 1.8E-06 1.3E-03 2.2E-08 8.1E-03 IE-It 206-02 3.5E-08 616-03 26-10 
1,2-Dtchloroathan* caxulatory ayatam B2 1.8E-00 5.2E-03 9.1E-O9 8.1E-O2 BE-10 1.4E-02 2.SE-08 9.1E-02 2E-09 
Trtcntoro*lh*n* B2 1.BE-08 1.7E-03 2.9E-00 1.1E-02 3E-tt 4.0E-02 7.0E-08 t.1E-02 BE-10 
Talrecntoroalhan* B2 1.8E-08 2.9E+00 S.1E-08 5.1E-02 3E-07 1.1E+02 1.8E-04 5.1E-02 1E-05 

Subtotal 3E-07 Subtotal IE-OS 
ArotntOct 
Banian* tMBtwnta A 1.SE-00 2.3E-03 4.1E-09 2.9E-02 1E-10 90E-O3 1.8E-O8 2.96-02 5E-10 
Styran* lung and bronchi B2 1.BE-O8 2.06+00 3.4E-00 3.06-02 1E-07 7.4E+01 1.3E-04 3.0E-02 4E-08 

Sub-total 1E-OT Subtotal 4E-06 
Sub-total volatlla organic* 4E-07 Subtotal volatlla organic* 1E-06 

S«ml-volatlla organic* 

Bto (2-EthylMxyQ phlhaW* B2 1.8E-00 8.0E+00 LIE-OS 1.4E-02 1E-07 1.3E+02 2.3E-04 1.4E-02 3E-08 
Sub-total 1E-07 Sub-tot*! 3E-06 

Itophoron* kidney C 1.BE-00 6.3E-02 1.1E-07 4.1E-03 
Subtotal 

5E-10 
SE-10 

1.7E+00 3.0E-08 4.1E-O3 
Sub-total 

1E-08 
1E-08 

Sub-total aaml-volatlla organic* 1E-07 Sub-total >aml-volatlla organlca 3E-OC 

IMato 
ArMnlc atti A 8.7E-07 2.3E-01 1.5E-07 1.8E+00 3E-07 5.5E-01 3.7E-07 1.BE+00 8E-07 
Baiyllum total tumor* B2 8.7E-O7 2.1E-01 1.4E-07 4.36*00 OE-07 B.BE-01 596-07 4.3E*00 3E-O6 

Sub-total matala AE-O7 Sub-total malala 3E-O6 

PCB* and PMUclda* 
Guunnw-BHC (Undan*) B2-C 1.8E-08 1.0E-02 1.8E-08 1.3E+00 2E-O8 33E-01 5.BE-07 136*00 BE-07 
Qamma Chbrdan* Irvw B2 3.1E-07 1.2E-O3 3.7E-10 1.3E+00 SE-10 S.7E-03 1.66-09 I.SEtOO 26-09 

Sub-total PCBa and Paalkldaa 2E-OB Sub-total PCBa and Paatkktea BE-07 
Eallmalad Inoramantal canoar riak IE-OS Eallmatad Incramantal cancar riak 2E-OS 

NO . VOw « MgmM*» Ml tfMMmkwd ky • xt i»hr t» «M»«MPOM» wmiWHif taUw tof• tadngd 

[1SOILINQ.XLHICALC6.XLS 2/22 /93 



1/1 

...J
 

Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Soils 
Soil: Outlying, Surface 
Current Use; Trespasser 

Voialll* Organic Compounds 
AromtOa 

Kw Mil W*w» Might I«IWOM 1.000 1.4E-OO 3 BE-03 S.1E-00 20E-O1 3E-00 5.0E-03 8.BE-O8 20C-O1 3E-M 
Subtotal 3E4M Sub-tola! 3E-08 

Sub-toil! volitll* organic* 3E-06 8ub-lo(il volitll* organic* 
SMnt-volallU organic* 
Potynuctotf Aiomutlc Hydroctibont 
Ph«nuiuu«rM NO 10.000 4.BE-07 1.SE-O2 7.3E-09 4 OE-O3 2E-00 20E-02 88E-09 4 OE-O3 2E-0« 
Fluoranthwi* 3.000 4.8E-07 1BE-02 B.8E-09 4.0E-02 2E-07 2.4E-O2 1.2E-O6 4.0E-O2 3E-07 
Pyrto* 3.000 4.9E-07 2.0E-O2 8.5E-09 3.0E-02 3E-07 2.6E-O2 1.3E-08 3.0E-O2 4E-07 

Subtotal 2E-06 Sub-total 3E-04 
Sub-total Mml-volalll* organic* 2E-06 Sub-total **ml-voiatll* organic* 3E-06 

IMito 
AiMnlc . po«M> wwcuUr 3 3.SE-07 2.1E+00 85E-07 3.0E-04 3E-03 2.3E+00 8.0E-07 30E-04 3E-03 

Barium 3 3.9E-07 2.0E+01 7.9E-06 7.0E-O2 1E-O4 2.0E+01 7.9E-06 7.0E-02 1E-O4 

Chromium 500 3.9E-O7 5.4E+00 2.1E-06 5.0E-03 4E-O4 8.8E+00 38E-06 5.0E-03 BE-O4 
Copp*r MA 3.9E-07 5.1E+OO 2.0E-O8 3.7E-02 5E-05 5.1E+00 2.0E-06 3.7E-02 5E-05 

1 3.86-07 8.4E401 3.7E-05 1.0E-01 4E-04 1.1E«O2 4. IE-OS 4E-O4 

Vanadkim 100 3.8E-07 1.4E+01 S.5E-O8 7.0E-03 8E-O4 1.7E+01 fl.7E-06 7.0E-03 1E-03 

Zinc 10 3.9E-07 3.2E+01 1.3E-05 2.0E-01 BE-05 3.6E+01 1.4E-05 2.0E-01 7E-05 
SuMoUl metal BE-03 Sub-tot*! nwtal 6E-03 
EitltnaUd hazard lnd«i BE-03 E>tlmat*d Iwurd Index SE-03 

l WM adof>U4 «nd *d|u«tod to •>• <|>praprt«l> ink* (U8EPA. HEABT. 1G«1) 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Soils 
Soil: Outlying, Surface 
Current Use; Trespasser 

BO*'?-f«*«* W/l**­4'W/< ."'.'"'tt -" 

2.1E+00 liE-07 2.3E+00 1.3E-07 
SutHoUl mala) Subtotal IMUI 
E*tlm«t*d lcram«nUI c*nc«r rt»k E*llnMl«d IncrMiMnlit c*ne«r risk 

G 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Soils 
Soil: Outlying, Sub-Surface 
Future Use; Residential 

H
 
^^ss^ '̂issrxTiri]̂ ^^^^?5^^^ 'î 3^%;Xity^xtffl̂ i,;nn\ifai;\ti\;;\,\Z;X:
 
'8jtt&iiW '̂Av<iMMMfy:":'fl%jfî iiaV^ -^Hftiwttt ^ 
;^9«*w;̂ |̂ Oatty -1̂ -̂  !>••» ̂  '/f •:'. fc»df»;̂  

^C^^pPW^^^^w/i^lnda-M ''. 

VoMfe Organic Compound*
 
Hatopwiarad Organic*
 
1 2-Olctitofoalrwna
 
T«tr*cf*>nNithan* toMtoAfly 1.000 1.4E-05 6.2E-03 7.4E-06 I.OE-O2 7E-06 1.0E-O2 2.7E-07 1.0E-02 3E-06
 

SuMotal lE^M Sub-total 1E-06 
Aromttic* 

Sub-total 6E-4M Sub-tot*! 1E-07 
WftffSoluUat I I 

6 2E-O3 7 BE-06 1 OE-01 7E-07 
Sub-total TE-07 Sub-total 2E-4M 

Subtotal volatll* organka IE-OS Subtotal volatile organic* 3E-O5 
Saml-VoMlto 
Potynudetr Atomttia Hydroctrtxmt 
Phananthrana NO 10.000 a.oE-oe 1.6E-01 1.1E-06 4.0E-03 3E-O4 3 OE-01 2.1E-06 4.0E-O3 SE-04 

2 2E-02 1 6E-07 4 OE-O2 4E-06 4 3E-O2 3 OE-07 4 OE-O2 7E-06 
Subtotal 1E-04 Sub-total 8E-04 

P/itfuJaro* 
Bulylbenzyl prthalal* ha.iiiJIo.faWtfil 1.000 1.4E-06 2.0E-02 4.2E-07 2.0E-01 2E-06 6.7E-02 8.2E-07 2.0E-01 4E-O6 
Bl* (2-Ethylhwcyl) phthalata toMMdlMfiMW* 1.000 1.4E-06 1.7E-01 2.4E-06 2.0E-02 1E-04 D.6E-01 1.4E-06 2.0E-O2 7E-O4 

Bub-total 1E-04 8ublo4»l 7E04 
Sub-total acmt-volalll* organic* 4E-O4 Sub-total Mml-volatll* orowilc* 1 E-M 

u*tab 
Antimony * 3.8E+00 2 3E-05 4 OE-04 6E-02 1 6E+01 9 4E-OS 4 OE-O4 2E-OI 
Arvanfc km bri«.hH>w|ilgm«<rion.poMM*«w(Uw 3 6.1E-06 4.2E-01 2.5E-06 3.0E-04 BE-03 1.1E+OO 0.7E-O6 3.0E-O4 2E-O2 
Barium kiomMd Hood prawn 3 6.1E-06 2.3E+O1 1.4E-04 7.0E-02 2E-O3 6.6E+O1 3.BE-04 7.0E-02 6E 03 
Beryllium non. 100 6.1E-06 6.0E-01 3.0E-06 E.OE-03 6E-W 1.7E+00 1.0E-05 5.0E-03 2EO3 
Cadmium Mnltfvng* 10 6.1E-06 2.DE-01 1.7E-06 B.OE-O4 3E-O3 S.6E-01 3.4E-O6 5.0E-04 7E-O3 
Chromium nan. GOO 6.1E-06 2.7E+OO 1.7E-05 B.OE-03 3E-03 2.6E+O1 1.6E-04 S.OE-03 3E-02 
Coppar 0MOM.MI* NA 6.1E-06 3.3E+00 2.0E-05 3.7E-O2 6E«4 2.6E*01 1.6E-04 3.7E-02 4E-03 
Manganaaa Mf**lmfvou»y«im«aK» 1 6.1E-O6 38E+O2 2.3E-03 1. OE-01 2E-02 3.0E403 1.BE-O2 I.OE-Ot 2t 01 
Marcury »Mi«aK«i 1.000 6.1E-06 S.6E-O2 3.4E-07 3.0E-O4 1E-03 2.BE-01 1.7E-06 3.0E^)4 6E^)3 
Nlckal Kduodtxxrymdorpmwtf** : 300 6.1E-06 2.2E+OO 1.3E-05 2.0E-02 7E-04 3.3E+O1 2. OE-04 2.0E-O2 1E-O2 
Vanadium nem 100 6.1E-06 4.5E+OO 2.7E-05 7.0E-03 4E-03 1.0E+01 6.1E-05 70E-03 BE-O3 
Zinc vwrit 10 6.1E-06 3.2EtOI 1.BE-04 2.0E-O1 IE 03 1.6Ei02 B.BE04 2.0EOI bE«» 

Sub-total iM*al 1E-01 Sub-lot*! iMtal 5E-OI 
PCBa and Paatfcldaa 
Qamma-8HC (UndaiM) IvwvxIkUwyMdly 1.000 1.4E-OS 3.6E-06 6.2E-10 3.0E-04 2E-06 7.0E-05 1.0E-00 3.0E-O4 3E-06 
Heptaohlof 6 2E-06 t GE-10 6 OE-04 3E-07 1 2E-O4 32E-10 5 OE 04 6F^)7 
Endrln oofMjriontnllvwlMloM 100 2.7E-06 1.2E-04 3.1E-10 30E-04 IE^» 2.3E-O4 6.1E-IO 3 OE 04 2L O6 
4.4'-OOT KMlMlon. 100 2.7E-06 2.1E-04 G.7E-10 6.0E-O4 IE-OB 6.4E-04 1.4E-OD 5.0E-O4 3E O6 
Mvthoonchlof tfnkfmm* «•><* 1000 Z 7E OR 3 3E-04 S 7E-10 5.0E-03 2E-07 1.1E-03 2.0E-00 SOE-03 GE 07 

Sub-total PCB* and P«*tlcld** 4E-O41 Subtotal PCB* and P**tlcld«* BE O« 
E*llmal*d luuard IndM 1 E-01 E*llmal*d hazard lnd«x &E-01 

NO • Vifcn ar MMnUon not ottom*** by • 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Soils 
Soil; Outlying, Sub-Surface 
Future Use; Residential 

VoMII* Oromlo Compound* 
HiA>0WM/*x/O/pu]fc» 
TrtctibnMthwM B2 

B2 
1.BE-06 
1.BE-00 

4.0E-03 7.1E-09 1.1E-O2
5.2E-O3 8.1E-O9 5.1E-O2

SulMo««l
SutHolil volalll* org*nlc«

 BE-11 
 5E-1O 

 6E-10 
 6E-10 

BOE-03 1.4E-08 1 1E-O2
1.8C-O2 3.3E-08 S.1E-O2

Subtotal
Sub-total volatile organic*

 2E-10 
 2E-OU 

 2E-00 
 2E-08 

Swiri-VoMM 
Pofynucittr Afomftlc Hydtoctiton* 
CliryMo* ND B2 7.8E-07 1.QE-O2 1.5E-08 7.3E+00

SutH<X*l
 1E-O7 

 1E-07 
3.7E-O2 2.9E-O8 7.3E+00

SutHolll
 2E-07 

 2E-07 

Bto <2-EthytMxyl) phthiM* few 82 1.BE-08 1.7E-O1 3.0E-07 1.4E-02
Sub-lo4«l

SutMotil Mml-volrtlto Ofg«nte«

 4E-OB 
 4E-4M 

 IE-07 

9.BE-01 1.7E-08 . 14E-O2
Sub-«K«l

Sub-lo>«l »«ml-vot«tlU organic*

 2E-O6 
 2E^M 

 2E-07 

Utttl* 
AiMnlc 
Bwyllum 

•kh 
total lumora 

A 
B2 

6.7E-07 
6.7E-07 

4iE-01 2.8E-07
S.OE-01 3.3E-07

SutHoUl |M(«I

 1.BE+00
 4.3E+00

 5E-O7 
 1E-08 

 2E-O6 

1.1E+00 7.4E-07
1.7E+00 1.1E-O6

SutMoUl iMlsl

 1.BE+00
 4.3E+00

 IE-OS 
 SE-Ofl 

 tE-06 

Qmnnw-BHC (Ltxtan*) 
H«pUcMor 
4.4'-OOE 
4.4'-OOT 
Aiocior12S4 

B2 
B2-C 
B2 
B2 
B2 
B2 

1.BE-08 
1.8E-00 
3.1E-07 
3.1E-07 
3.1E-07 
3.1E-07 

5.1E-05 B.OE-11 8.3E+00
3.8E-05 0.3E-11 1.3E+00
fliE-OS 1.9E-11 4.5E+00
B.8E-05 3.0E-11 3.4E-01
2.1E-O4 6.6E-11 3.4E-01
3.4E-O3 1.1E-00 7.7E+00

Sub-total PCB» ind PMllcldct
E«tlmil«d (ncrtm«nl*l canc«r ri*k

 OE-10 
 BE-M 
 86-11 
 1E-11 
 2E-11 
 BE-00 

 8E-09 
 2E-OS 

1.0E-O4 1.BE-10 0.3E+00
7.0E-05 1.2E-10 1.3E+00
1iE-O4 3.7E-11 4.SE+00
2.2E-O4 6.8E-11 34E-01
S.4E-O4 f.7E-10 3.4E-OI
8.7E-O3 2.1E-09 7.7E+00

Sub-lotil PCBs ind P»»llcld»«
E*tlm«l*d lncr*m*nl*l cancer ri»k

 1E-O8 
 2E-JO 
 2E-10 
 2E-11 
 6E-11 
 2E-06 

 2E-08 
 6E-06 

NO . Valua or htotmafan ndi <iHiii*n<l by • 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; Swamp 
Current Use; Wading; Trespasser 

Volatll* Organic Compound* 
Ha/opwilatod Orgunk* 

1.1.1-ThchloroclruuM 
T«(racNoro«th«n« 
ChkKobwizan* 

S*ml-voUtU« otgaruM 
PofynudtvA UJ 
NapMhatoM 

O 2-bMtry)naphl 
FluoranUMiM 

Ul ffMooto 
oo Pttmol 

BulytMnzylpMlwbd* 

Aromatic* 
1.2-DfcMonbMZMM 

UaUla 
Akimhum 
AfMOlC 
BMyllum 
Calcium 
Chromkim 
Coppar 
La*d 
Potawlum 
S^wikun 

ND.V*kw«rl 

Iwladcly 
hwlMklv
 

low Mid UdiMy Kudcky
 

NO 

cMul Md hwiMtotoglul 

ND 
rtmMMb 

NO 

NO
 

NO
 

3.000 
1.000 
1.000 
1.000 

10.000 

3,000 

100 
1.000 
3.000 

1.000 

1.000 

3 
100 

600 
NA 

1.4E-08 
1.46-06 
1.4E-06 
1.4E-OO 

4.8E-07 
486-07 
4.8E-07 

1.4E-08 
1.4E-06 
1.46-06 

1.46-06 

1.4E-06 

3.86-07 
3.86-07 
386-07 
3.86-07 
3.8E-O7 
3.86-07 
12E-O7 
3.86-07 
3.8E-07 

1.06-01 1.4E-07 106-02
1.4E-01 1.8E-07 BOE-02
1.6E-O1 2.2E-07 1.0E-02
2.2E-02 306-08 2.0E-O2

Sub-loUl
Sub-tQUI volatlla omanlca

1.0E-01
5.8E-O2
2.1E-01

7.3E-02
1.36-01
4.1E-02

1.7E-01

1.8E-O1

056+03
8.06-01
8.1E-01
1.16+03
1.1E+01
3.BE+00
1.5E+01
2.8E+O2
6.9E-01

 5.1E-08
 28E-08
 1.0E-07

 1.0E-07
 1.8E-07
 5.7E-08

 2.4E-07

 2.4E-07

 2.46-03
 3.56-07
 2.4E-07
 4.2E-04
 4iE-08
 1.4E-08
 1.7E-08
 1.0E-04
 2.3E-07

 4.06-03
 NO 
 4.0E-02

 a.OE-01
 5.0E-02
 2.0E-02
Sub-total

 2.06-01
Subtotal

 B.OE-O2
Sub-total

 ­
Sub-loUl m«l«l»

EKIir«Ud hazard Indax

 NO 
 3.0E-04
 S.OE-03
 NO 
 S.OE-03
 3.7602
 NO 
 NO 

 NO 

 IE-OS 
 2E-O6 
 2E-OS 
 1E-OO 

 4EX)6 
 4E-06 

 IE-OS 

 3E-O8 

 2E-07 
 4E-O8 
 3E-00 

 3E-06 

 IE-OS 
 IE-OS 

 3E-O8 
 3E-06 

 1E-O3 
 5E-05 

 BE^M 
 4E-05 

 SE-03 
 SE-O3 

1 BEtOO 25E-08 1 OE-O2 
LBEtOO 2.0E-O8 90E-O2 
1ME.OO 106^)8 10E-02 
2.66-O1 36E-07 2OE-O2 

SutHoUl 
3ut>-lol«l volitll* ora«nlcj 

2E-W 
3E-O5 
2E-W 
2E-O5 
EE-CM 

206-01
1.1E-OI
OBE-01

 O.BE-O8
 5.46-08
 3.36-07

 40E-O3 
 NO 
 4.O6-O2 

26-05 

BE-O8 
f;; 

26E-O1
1^6+00
7.86-02

 3.66-07 6.06-01 
 1.66-06 S.OE-02 
 1.1E-07 2.06-02 

SulHoUl 

06-07 
36-05 
56-06 
1E-04 

3.66-01 4.96-07 2.0E-01 26-06 
BE-Ofi 

8.56-O1 8.&E-07 806-02 
SulMotal 

IE-OS 
6E-OS 

1.2E+04 4.7E-03 ND 
4.16+00 1.66-06 3.0E-04
2.4E+00 8.46-07 50E-03
5.1E+O3 206-03 ND 
B.7E+01 3.46-05 5 OE-O3
2.46+01 8.46-06 3.7E-O2
3.8E+01 4.46-06 ND 
8.36+02 3.76-04 ND 
2.36+00 8.06-07 ND 

Sub-loUl matiU
EallnuUd hazard Index

 56-03 
 2E-04 

 76-O3 
 3E-O4 

 3E-02 
 3E-02 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; Swamp 
Current Use; Wading; Trespasser 

Volatll* Oro«nlo Compound* 

CMonfonn 
1.2-DfcitlorOtfhlM 

TrtdikwoathMM 
TatracMorottlMiw 

Udn«y 
circulatory «y«iarn 

few 
Over 

B2 
B2 
B2 
B2 

2.0E-O7 
2.0E-07 
2.0E-07 
2.0E-07 

1.0E-03
4.3E-03
8.3E-02
1.0E-01

 3iE-tO 
 8.5E-10 
 1.2E-O6 
 3.1E-OB 

A.1E-03 
Q.1E-02 
1.1E-02 
5.1E-02 

SutHoKI 

2E-12 
8E-11 
1E-10 
2E-OB 
2E-M 

30E-03 
2.BE-02 
7.8E-01 
1.4E+00 

5.0E-10 
5.1E-00 
1.5E-07 
2.7E-07 

B.1E-03 
0.1E-02 
1.1E-02 
5.1E-02 

Sub-total 

4E-12 
5E-10 
2E-09 
IE-CO 
2E-M 

tn 
en 

AmmtOct 
B«nMn* 

ftaml-volatU* oryanki 
PotynudtwAromutlcHyttocvtMnt 
Criiyaan* 

Phtfialafaw 
Bto (2-EttiytMxyl) prtfhalala 

lauterram 

NO B2 

B2 

2.0E-07 

7.0E-OB 

2.0E-07 

5.8E-03 1iE-08 2.96-02 
Sub-<oUI 

8u>Hol«l votrtlto oro«ntc« 

1.3E-Ot B-2E-00 7.3E+00 
8uWo««l 

1.BE-01 3.7E-O8 1.4E-02 
SulMot*! 

3utMo»«l Mml-vo)«UI« ominlo 

3E-11 
3E-11 
2E-00 

7E-08 
7E-0« 

5E-10 
SE-10 
7E-06 

7.7E-02 1.5E-08 2.8E-O2 
Sub-total 

Sub-total volatile onjanlca 

2.5E-01 1.7E-08 73EtOO 
Sub-total 

1iE+00 2.4E-07 1.4E-02 
Subtotal 

SuMolal aamhvolallla onjanlca 

4E-10 
4E-10 
2E-M 

1E-07 
1E-07 

3E-00 
3E-00 
1E-07 

AlMfriO 
BaryUum toUl tumor* 

A 
B2 

5.9E-08 
6.8E-08 

8.0E-01 S.OE-08 1.BE+00
e.1E-01 3.4E-08 4.3E+00

Sub-loUl DMt*l«

 9E-OB 
 1E-O7 

 2E-07 

4.1E+OO 2.3E-O7 1.8E+00
2.4E+00 1.3E-07 4.3E+00

Sub-total matala

 4E-07 
 6E-07 

 IE-OS 

PC8a and PMtfctdM 
DMdrin 
4.4--DK 
Oanvnc CNordvw 

82 
B2 
B2 

2.06-07 
3.1E-08 
3.1E-08 

12E-04 2.3E-11 1.6E+01
1.4E-04 4.3E-12 3.4E-O1
S.OE-05 1.5E-12 1.3E+00

Sub-total PCB* end pMllcldM
EctlnuUd Incremental c«nc«rr1(k

 4E-10 
 1E-12 
 2E-12 

 4E-10 
 3E-07 

2.2E-O4 4.3E-11 1.6E+01
2.BE-04 8.0E-12 3.4E-01
8.3E-O5 2.9E-12 1.3E+00

Sub-total PCBa and paallcldaa
Eatlmatad Incremental cancar riak

 7E-10 
 3E-12 
 4E-12 

 7E-10 
 1E-06 

NO • Vakia cr MHIM<M Ml 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; Swamp 
Future Use; Wading; Trespasser 

Vodtlto Organic Compound* 

1,2-DfcMonMUMM 3,000 2.7E-08 1.0E-01 2.8E-07 1.0E-02 3E-05 1.BE«00 4.9E-08 106-02 5E-O4 
1.1.1-TrtdilonMUiaiM iwrtaricky 1.000 2.7E-08 ME-Ot 3.8E-07 80E-02 t 9£«00 52E-Ofl 90E-O2 6E-05 
TctracttlonMthwt* 1.000 2.7E-08 16E-01 4.4E-07 10E-02 4E-05 1.4E+OO 38E-O8 1 OE-O2 4E-(M 

1.000 2.7E-08 2JJE-02 8.0E-08 2.0E-02 3E-OC 2.8E-01 7.1E-07 2.OE-02 4EO5 
SuWoUl 8E-OS Sub-toUl 1E-03 

SutHoHI volrtlto orB«nlc« 9E-OS Sub-toUl vol>tll» organic* 1E-03 
S«ml-volalU« organic* H 
PofynuclturAiomfUc
NaphthilMM 

 tyotocwtoM 
10.000 98E-07 1.0E-01 1.0E-07 4.0E-03 3E-05 2.0E-01 2.0E-07 4.0E-03 5E-05 

in 

o 
i h 

2-kMhylnaptittiabo* 
RuoranttMn* 

NO 
3.000 

0.8E-07 
8.BE-07 

B.8E-02
2.1E-01

 5.6E-08
 2.0E-07

 NO 
 4.0E-02 SE-08 

1.1E-01 
8.BE-01 

1.1E-O7
6.7E-O7

 ND 
 4.0E-02 2E-O5 

\\ 

Ui 
00 

Ptttnolt 
PtMnd 100 2.7E-08 7.3E-02 2.0E-07 8.0E-O1 3E-O7 26E-01 7.1E-O7 B.OE-01 1E-O6 
4-U*thyt>nwiol 1.000 2.7E-08 1.36-01 3.BE-07 5.0E-O2 7E-08 1.2E+00 3.3E-06 5.0E-02 7E-O5 

3.000 2.7E-08 4.1E-02 1.1E-07 2.0E-02 6E-08 7.9E-O2 2.2E-O7 20E-02 IE-OS 
SuMoUl 7E-06 8utHo4«l 2E-04 

Phttulttt* 
BulytowuylpMhatat* 1.000 2.7E-00 1.7E-01 4.8E-07 2.0E-O1 2E-08 3.BE-01 O.BE-07 206-01 5E-O8 

3ub-lo««l 3E-06 SubHolal 2E44 
Ajcmuttct 
1,2-OfchtorolNiizMM 1.000 2.7E-08 1.8E-01 4.96-07 B.OE-O2 6E-O8 1.8E-06 9.0E-02 2E-O5 

8utHo4il SE-06 SutHoUl 1E-04 
Ettttn 

Alumtnum ND 7.BE-07 82E+03 4.9E-03 ND 1.2E+04 95E-03 ND 
AfMOlC 3 7.8E-07 8.0E-01 7.0E-07 3.0E-04 2E-O3 4.1E+00 3.2E-06 3 OE-O4 1E-O2 
BMyllum MM 100 7.8E-O7 8.1E-01 4.8E-07 5.0E-03 1E-04 2.4E+00 1.9E-06 5.0E-O3 4EO4 
Cmlckim NO 7.BE-07 1.1E+03 B.3E-04 NO 5.1E+03 4.0E-03 ND 
Chromium MM 600 7.8E-07 1.1E«01 8.4E-06 5.0E-03 2E-03 8.7E*01 8BE-05 50E-O3 1E )̂2 
Copp«f NA 7.8E-07 38E+00 2 BE-06 3.7E-O2 8E-O5 2.4E«01 1.9E-O5 3 7C-02 5E-O4 

2.3E-07 1.5E+01 35E-08 NO 3.8E«01 B.9E-06 ND 

PoUstkim NO 7.8E-07 2.8E*02 2.1E-04 ND 9.3E+02 7.3E-04 ND 

NO 7.8E-07 5.9E-01 4.GE-07 NO 2.3E+00 1.BE-06 ND 
Sub-toUllMUU 9E-03 Sub-tolil m*UI> 6E-02 

EclliMtad tuz«rd lnd« 1E-02 EdlnuUd h(»rd Index 6EO2 

NO . V*lM «r MbnmtM Ml wHnrtM4 by 
NA > A* • rant •( kiMM,iM» ladc% uu M nfwwic* doM *Mc T. 1001) 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; Swamp 
Future Use; Wading; Trespasser 

VotatHa Organic Compound* 
H*JoguttMtfd Organic* 
Chloroform 
1.2-O4criloro»thana 

Mdnay 
chculatory ayatam 

B2 
B2 

3.06-07 
3.9E-07 

1.6E-03
4.3E-03

 8.4E-10
 1.7E-00

 B.1E-03
 0.1E-02

 4E-12 
 2E-10 

3.0E-O3 
20E-02 

12E-08 
i.oe-o« 

6.1E-03 
8.1E-02 

7E-12 
BE-10 

TrtcntoroalharM Itear B2 3.0E-07 0.3E-02 2.56-O8 1.1E-02 3E-10 7.BE-01 3.1E-07 1.1E-02 3E-09 
ratracMoroaUMna B2 3.06-07 1.8E-01 8.2E-08 5.1E-02 3E-08 1.4E+00 5.5E-07 5.1E-02 3E-08 

Subtotal 4E-09 SuWrt.l 3E-08 
Atomutkt 
Banzana 5.BE-03 2.3E-00 2.DE-02 7E-11 7.7E-O2 3.0E-06 29E-O2 ee-io 

Sub-lolal 7E-11 SulHolal BE-10 
Sub-total volatile Ofganlca 4E-09 SulMotal volrtlto organic* 3€-M 

CTi 

O 
t-h 

Ui 

t*m(̂ olatll« organlo* 
nuOMrAnmtOG Hydrocutont 

ChiyMO* NO B2 1.4E-07 1.3E-01 1.8E-OB 73E+00 
Subtotal 

1E-07 
1E-07 

2.5E-01 3.5E-08 7 3E+00
Subtotal

 3E-O7 
 3E-07 

G 

CO 
Bto (2-EthylwxyQ phthaW* D2 3.06-07 1.06-01 7.4E-00 1.4E-02 1E-09 1.2E+00 4.0E-07 1.4E-O2 7E-O9 

Subtotal 1E-00 Subtotal 7E-00 
Sub-total a«ml-volatll« organlca 1E-07 SutHolal Mml-volrtll* organlca 3E-07 

akki A 1.1E-07 O.OE-01 1.0E-07 1.BE+00 2E-07 4 1E+00 4DE-07 1 BE.OO BE -07 
total lumora B2 1.1E-07 B.1E-01 O.BE-08 4.3E+00 3E-07 2.4E+OO 2.7E-07 4.3E+00 1E-OO 

SulHotal matato SE-07 Sub-total matala 2E-OE 

OMdrln IKrar B2 3.8E-O7 15E-O4 4.7E-11 1.6E+01 7E-10 2.2E-O4 B.BE-11 1 6E+01 IE-GO 
4.4--OOE B2 OiE-08 1.4E-04 8.SE-12 3.4E-O1 3E-12 2.6E-04 1.6E-11 34E-01 5E-12 
Qamm* Chlordan* B2 e^E-os 5.0E-05 3.1E-12 1.3E+00 4E-12 0.3E-05 5.7E-12 1.3E*OO 7E-12 

Sub-total PCBa and pa«tlclda« BE-10 Sub-total PCBa and paatlcldaa 1E-09 
EMImatad IncrMnanlal cancar flak 6E-07 Eatlmatad Incremental cancar rlak 2E-06 

NO . Vtkw «r WanM*M M ri^HiiAwd ty • 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment
 
Sediments; North Seep
 
Current Use; Wading; Trespasser
 

ffitt»M^ ,̂..eBH» „? -. 
' C^ ftrt^ ** ̂ t*V •̂ '•̂ * 14±4tMJ*</-' ' fl *^Ai' ji ft ft i's '"' •'̂ 'I'ttitAb t̂ 'f 

^^^^^T^^^-'- •%$ if̂  ;;:.' ?^f­
>:fm^̂ 'rî ^̂ iî ^%m%^̂ ' 

VoWto Orgmlo Compound* 
Hitogtnttud Orpanfc* 
Chloro*h*n* NO 300 ME-06 B.OE-03 1.2E-08 4.0E-01 3E-08 2.BE-02 4.0E-06 4.0E-01 1EX)7 
U-OldilofOBthan* non* 1.000 1.4E-06 3.2E-02 4.4E-OB 1.0E-OI 4E-07 1.7E-01 2.3E-07 1.0E-01 2E-O6 
U-OlchlofiMlhwM iMirwIologlcil •Itocti 3.000 1.4E-00 6.2E-O2 7. IE-OB 1.0E-02 7E-06 2.7E-0! 3.7E-07 I.OE^X? 4E-05 
I,t.1-Trlchlaro*lhana llvw tartly 1.000 ME-06 3.6E-03 4.8E-00 B.OE-02 6E-06 6.0E-03 8.2E-OB B.OE-02 9E 06 
T*tradikwooth*n* Itorloxlcfty 1.000 ME-06 2.2E-02 3.0E-06 1.0E-02 3E-00 B.6E-02 1.3EX)7 t.OE-02 1EO6 
ChtorobMuan* IvwwidUdmytoxIcly 1,000 1.4E-06 3.ZE-03 4.3E-OB 2.0E-02 2E-07 6.0E-03 B.2E-OB 2.0E-02 4Efl7 

SutMoUl IE-00 Sub-tot*! BE-06 
AjomtUcf 
TokMTM 1.BE-02 2.6E-08 2.0E-01 1E-07 B.BE^2 1.3E-07 2.0E-01 7EX>7 
Elnylbannrtt «v*rM«dkldMytoxfcky l.ooo 1.4E-OO B.7E-03 1.ZE-06 1.0E-01 1E-07 3.7E-02 6.IE-O6 1.0E-O1 bE 07 
Xylan* AtaMMd body wvlgM. InciMMd mortally loo 1.4E-O8 2.6E-O2 3.6E-06 2.0E+OO 2E-06 1.4E-01 1.BE-07 2.0E-KX) 1E-07 

Sub-lolal SE-07 8ub-toUI 1E-4M 
WatorfioJuMM 

o Action* Incn Mt«dlMrMKlkUmyw«lgM.n«pt«oloxlcly 1.000 1.4E-M 1.4E-02 1.BE-06 1.0E-01 2E-07 6.6E-02 7.7E-08 1.0E-01 8EX37 
HI SulMoUt 2E-07 Sub-tot*! (E-OT 

SulMoWvolatltoorgMlM IE-OS Sub-total volaHIa ornanlca tE'06 ui 
CD Scml-voMIlM 

PofynudMf Anmtlla Hydrocarbon • 
FluoranlrMn* n*f ihrapdhy.lvwwtlghl/hMMioloelcalcllKlt 3.000 4.BE-07 X1E-O2 1.6E-06 4.0E-O2 4E-07 6.3E-02 2.6E-06 4.0E-02 6E 07 

SuMoW 4E-07 Sub-total «E-07 
SVwnc* 
Ph*nol d*Mlopm*nl«l •ttoctt 100 1.4E-06 2.3E-01 3.2E-07 fl OE-O1 6E-07 6 BE 01 7.BE-07 80E-01 IEO6 
2-CWoroph*nol rcproducttv* •Itectf 1.000 1.4E-06 1.BE-01 2.6E-07 6.0E-O3 6E-05 3.2E-01 4.4EO7 6.0E03 OE-05 

SuMoUl BE-4W Sub-total *E-4M 
AnNiwffc* 
1.2.4-TrtcMcirebwinrw kicfM««d*drwMl«ralahl 1.000 1.4E-06 1.2E-O1 1.6E-07 t.OE-02 2E-OS 2.0E-01 2.7E-07 1.0E-O2 3E 05 

Sub-lot*! 2E-06 Subtotal IE-OS 
SulMoUl Mml-vol*ll« organic* 7E-O6 Sub-total **m!-vol*tll* organic* 1 £44 

U*UI* 
Artanfc kanloil*. hyp*rpl0fn*nl*tlon, potato!* vucular 3 3.8E-07 1.1E+00 4.1E-07 3.0E-04 1E-03 1.BE+OO 7.0E-07 3 OE-04 2E-03 
Barium lncrM**d blood pr***uni 3 3.BE-O7 4.2E+O1 1.6E-05 7.0E-O2 2E-O4 7.0E+01 2.8E-05 7.0E*2 4E-O4 
BwyUlum none tOO 3.BE-07 6.BE-01 2.6E-07 6.0E-03 5E-O5 I.SE-fOO S.BE-07 5.0E-03 1E-O4 
Chromium non* 600 3.8E-07 B.BEiOO 2.7E^)6 5.0E^)3 6E^M t.2E*OI 4.BE-06 S.OE-03 IE 03 
Copptr g**trolnl**llnal NA 3.BE-07 e.BE«00 2.7E-06 3.7E-O2 7E^)6 I.6E*01 6.4E-06 3.7E02 2E O4 
U*ng*n*M contr*! n*rvou* iy«l*m *lt*cti 1 3.BE-07 6.1E+02 2.0E-04 1.0E-O1 2E-O3 2.IE+O3 8.2E-O4 t.OE-Ot BE 03 

Ntck*t radijcad body and organ walghl 300 3.BE-07 1.BE+00 7.5E-07 2.0E-02 4E-06 3.2E*00 1.3E-06 2.0E42 6EO5 

Vanadium non* 100 3.0E-07 1.6E401 8.0E-06 7.0E-03 BE-04 2.6E+O1 1. OE-05 7.0E-03 1E-03 
Zinc •namta 10 3.BE-07 6.8E+O1 2.3E-05 2.0E-01 1E-O4 1.0E«O2 4.0E-06 2.0E-01 2E-M 

Sub-lot*! HMtal* 6E-OJ Sub-tot*! m«t*to 1E-02 
PCBaandPMtfcklM 
OWdrin tow tattoo* <00 1.4E-08 B.3E-05 1.3E-10 6.0E-05 3E-O6 1.6E-04 2.2E-10 5.0EOS 4E-06 

Endrin convuhlont «nd Bv«f tailon* 100 1.4E-00 1. BE-04 2.6E-10 3.0E-04 BE-07 3.2E-04 4.4E-10 3.0E-04 1EO6 

4.4--OOT IvMtoilon* 100 2.2E-07 3.1E-04 6.7E-11 B.OE-04 !E-07 6.3E-04 1.1E-10 50E04 2EW 
Sub-tot*) PCSt pMtlchto* 4E-M Sub-total PCB • ptatlcldM «EO« 

Ecllmtf *d haufd lnd*x BE-03 E*llmal*d h*zard Index 1 E-O2 

NO Vito* w MomrfM ml •Mm*** by •cue** nlmnoiA ntx to o»»-n 
NA A* • m*M •! tudwfate 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; North Seep 
Current Use; Wading; Trespasser 

O 

Ul
 
DO
 

Volatile Organic Compound* 
Hutogtntt*! O/gavric* 
1.2-Otehloroethane 
TncfctaroeOieoe 
Tetrachloroethen* 

circulatory system 

liver 

B2 
B2 
B2 

2.oe-O7 
2.0E-07 
2.06-07 

55E-03
9.4E-03
22E-02

 1.0E-09 9.1E-02
 1.BE-00 1.1E-02
 4.4E-09 5.1E-O2

SuMolil

 0E-11 
 2E-11 
 2E-10 

 3E-10 

Benzene 

Uetab 
AfMOlC 
Berylaum 

leukemia 

•kta 
toUl femora 

A 
B2 

2.0G-07 

s.eE-oa 
6.0E-OB 

3.4E-03 8.7E-10 2.9E-O2
SutHolil

Sub-toUl volatll* organlca

1.1E+00 S.9E-08 LBEtOO
8.8E-01 3.8E-08 4.3E+00

Sub-total iMdto

 2E-11 
 2E-11 

 4E-10 

 1E-O7 
 2E-07 

 3E-07 

PC8« and PeeUddee 
Dtekttn 
4.4I-OOE 
4.4--ODT 

Ihrcr 
Itvcr 

B2 
B2 
82 

2.0E-07 
3.1E-O8 
3.1E-08 

9.3E-O5 1.BE-11 I.OEtOI
7.0E-04 2.3E-11 3.4E-01
3.1E-O4 8.5E-12 3.4E-01

Sub-tot*! PCB * pMtlcMM
E«tlnut*d lncr*m«nlal c«nc«r risk

 3E-10 
 8E-12 
 3E-12 

 3E-10 
 3E-07 

NO . V«fa» «c Monmaoa m 4*nn*»4 bf t i tori Doing otiouroM. 

1.BE-02 3.1E-09 B.1E-02
3.7E-02 7iE-09 1.1E-O2
9.6E-O2 1.9E-08 5.1E-O2

Sub-total

7.0E-03 1.4E-09 29E-O2
Sub-Iota!

Sub-total voldll* organlcs

1.8E+00 1.0E-07 1BE+00
1.5E+00 84E-08 4.36+00

Sub-toUl mctala

1.0E-04 3.1E-11 1.8E+01
1.3E-03 4.0E-11 3.4E-01
6.3E-04 1.0E-11 3.4E-01

Sub-Iota! PCB 4 pMttekJM
Estimated Incremental cancer risk

 3E-10 
 8E-11 
 IE-DO 

 1E-09 

 4E-11 
 4E-11 

 1E-00 

 2E-07 
 4E-07 

 SE-07 

 5E-10 
 1E-11 
 6E-12 

 SE-10 
 BE-07 

K 
U) 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; North Seep 
Future Use; Wading; Trespasser 

yWSs yW/.-s-i-;- -y. • ••';".;'''.•'• ' HalUIUJW—• '::'::''" ." •"'•• ' 

m^^^^^^m^^^^^^K^ufiiitit 
Voiatle Organlo Compound* 

Chloroethane NO 300 2.7E-06 
1.1-Olchloroethane none l.ooo 2.7E-O8 
1.2-Ofchloraethan* hematotoglcal enact* 3.000 2.7E-06 
t.l.l-Trtchloroethane liver toxlcly 1,000 2.7E-06 
Tetracrrioroethene liver loxtclty 1.000 2.7E-06 
Chtorotoeniene her and kklnay loxtcty 1.000 2.7E-O8 

Aromatic* 
Toluene Ivar and kidney weight change* 1.000 2.7E-06 
Elnylberuene tver and kidney toxlciry 1.000 2.7E-08 
Xylan*	 decreaied body weight, kicreaeed mortaWy 100 2.7E-08 

Water Soluble* 
Acetone lrKrea*edKer«ndkldneywelghl.nephrotoxlcly 1.000 2.7E-OB 

o 
t-h 

Ul	 •cMl-volatile* 
00	 Pctynuctatt Anmale Hydmcvtont 

Fluoranlhen* nephropathy. Iver welghWiamalotoolcal artodt 3.000 B.BE-07 

Pnenc* 
Phenol davelopmenlal ertocU 100 2.7E-OB 
2-Chtorophenol reproductive eftecl* 1.000 2.7E-08 

Aromatic* 
1A4-Trtchtoroben»ne Increased adrenal weight 1.000 2.7E-08 

A/tank: karato*!*, hyperpkjmentatlon, poitlbl* vatcutar 3 7.BE-07 
Barium Increaaad blood preuur* 3 7.8E-07 
Beryllium nan* 100 7.8E-07 
Chromium nan* BOO 7.8E-07 
Copper gaatrolntoellnal NA 7.BE-07 
Manganeae central nervou* *y*tem eNect* 1 7.8E-07 
Nickel reduced body and organ weight 300 7.8E-07 
Vanadium none 100 7.8E-07 
Zinc anemia 10 7.8E-07 

PCBa and Paatlclda* 
DktUrki Iverletlont 100 2.7E-O6 
Endrin convuhlont and liver ledon* 100 2.7E-O8 
4.4'-OOT Nvertodon* 100 4.3E-07 

9.0E-03 2.6E-08 4.0E-01 BE-08 2.9E-02 7.BE-08 4.0E-01 2E-07 
3.2E-02 B.BE-OB 1.0E-01 BE -07 1.7E-O1 4.7E-07 1.0E-OI 6E-O6 
B.2E-02 1.4E-07 1.0E-02 1E-06 2.7E-O1 7.4E-07 1.0EO2 7E-06 
3.6E-03 B.6E-OB B.OE-02 1E-07 B.OE-O3 1.6E-OB B.OE-02 2E 07 
2.2E-02 B. IE-OB 1.0E-O2 8E-06 B.6E-O2 2.6E-07 1 OE-O2 3E O6 
3.2E-03 B.7E-OB 2.0E-02 4E-07 8.0E-03 1.6E-OB 2.0E-02 8E-07 

Sub-total 2E-06 Sub-total 1E-04 

1.BE-O2 6.2E-O8 2.0E-01 3E-07 08EO2 2.7E-O7 2.0E-01 IEO6 
8.7E-03 2.4E-OB 1.0E-01 2E-07 3.7E-O2 1.0E-O7 I.OE-Ot tE-Ofi 
2.6E-02 7.1E-O9 2.0E+OO 4E-OB 1.4E-01 3.8E-07 2.0E+OO 2E-O7 

Subtotal »E-07 Subtotal 1E-M 

1.4E-02 3.7E-08 1.0E-01 4E-07 6.6E-02 1.6E-07 1.0E-01 2E-06 
Sub-total 4E-07 Sub-total 2E-0* 

Subtotal volatll* organlca 2E-M Subtotal volatile organlca 1 E-04 

3.1E-02 3.0E-08 4.0E-02 BE-07 C.3E-02 B.2E-08 4.0E-02 1E-06 
Sub-total BE-07 Sub-total 1E-0« 

2.3E-01 B.4E-07 8.0E-01 1E-OB 6.8E-01 1.6E-08 6.0E-O1 3E-O6 
1.BE-01 6.1E-07 E.OE-03 1E-04 3.2E-01 8.BE-07 6 OE-03 2E-04 

Sub-total 1E-04 Sub-total 2E-04 

1.2E-01 3.2E-07 1.0E-02 3E-O6 2.0E-01 fi.BE-07 1.0E-O2 SE-OS 
Sub-total IE-OB Sub-total t€06 

Subtotal a*inl-vola1l* organic* 1 E-04 Bub-total Mml-volallU organic* 2E-O4 

1.1E+OO B.3E-07 3.0E-04 3E-03 1.8E+OO 1.4E-06 3.0E-04 5E-03 
4.2E+O1 3.3E-05 7.0E-O2 5E-O4 7.0E+01 S.BE-05 7.0E-O2 BE-O4 
6.8E-01 S.3E-07 B.OE«3 1E-04 1.6E+OO 1.2E-06 6.0E-03 2E O4 
6.86*OO B.3E-O6 6.0E-O3 1E-O3 1.2E*01 B.7E-00 60C«3 2f. O3 
B.BEtOO B.4E-OB 3.7E-02 I E-04 1.6E+Ot 1.3E-05 3.7E-02 3E-04 
6.1E+02 4.0E-04 1.0E-01 4E-O3 2.lE*03 1.6E-03 1.0E-01 2E-02 
I.BE+00 1.5E-OB 2.0E-02 BE-O5 3.2E*OO 2.5E-O6 2.0E-O2 1E-04 
1.6E+O1 1.2E-05 7.0E-03 2E-03 2.6E+O1 2.0E-05 7.0E43 3E-O3 
B.8E401 4.6E-06 2.0E-O1 2E-04 1.0E*O2 7.0E-05 2.0E-O1 4E^>4 

Sub-total metal* 1E-02 Sub-total m*tak JE 01 

B.3E-05 26E-10 6.0E-05 6E-06 1.6E-04 4.4E-10 S.OB-OS OE46 
1.BE-04 B.1E-10 3.0E^>4 2E-06 3.2E-04 8.8E-IO 3.0E-O4 3E-O6 
3.1E-04 1.3E-10 6.0E-04 3E-07 6.3E-04 2.3E-10 6.0E-O4 6E-07 

Sub-total PCB t paatlcld** 7E-M Subtotal PCB a pmtlcM** 1 E^S 
E*tlmal*d haurd hdM 1 E-O2 Eatlmalcd hatard feiil«« 1C O2 

MO.Vilu»»fMu«Mloni>ot*Hiin*ii<»yi 
Jle<rMdM» 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; North Seep 
Future Use; Wading; Trespasser 

Volatile Organic Compound* 

1.2-DfcMafMttuuM 
TffctikNMttMM 
TatrachloTMttMiM 

circulatory *y»t*m B2 
82 
B2 

3.96-07 
3.0E07 
3.BE-07 

Banniw teuton* 3.9E-07 

O 

O 

A/Mnfc 
Bwytlum total tumora 

A 
B2 

1.1E-07 
1.1E-07 

t_n 
oo 

PCB* and PMttclda* 
Dtaklrti 
4.4'-DOe 
4(4'-OOT 

Mv«r 
B2 
B2 
B2 

3.BE-07 
62E-OB 
6J2E-08 

NO » Vtki* w MonMate Ml •4 nfar to •MMMDOM* mmmvt UUtt lot • Ihtkig tt MurtM. 

5iE-03 2.0E-OO 0.1E-02
9.4E-03 3.7E-09 1.1E-O2
22E-O2 8.7E-O8 5.1E-O2

Sub-total

3.46-03 1.3E-00 2.9E-Q2
SulHoUl

SuMotal votclll* oiganloi

1.1E+00 1JZE-07 1.BE+00
8.BE-01 75E-O8 4.3E+00

Sub-total imtal*

9.3E-05 3.7E-11 1.8E+01
7.0£<M 4.7E-11 3.4E-O1
3.1E-04 1.8E-11 3.4E-01

SutHoUl PCB ft DMtlcMM
E*llmil*d IncreiiMnlcl c«nc«r rick

 2E-10 
 4E-11 
 4E-10 

 7E-10 

 4E-11 
 4E-11 

 7E-10 

 2E-07 
 3E-07 

 6E-07 

 BE-10 
 2E-11 
 OE-12 

 BE-10 
 ££-07 

1.6E-02 
3.7E-02 
0.0E-02 

B.3E-09
1.4E06
3.0E-06

 B.1E-02 
 1.1E-02 
 5.IE-02 
SutHotil 

7.0E-03 2.7E-09 2.0E-02 
SutHo»«l 

Sub-total volallto organlcs 

18E+00 2.0E-07 1.BE+00 
1.5C+00 1.7E-07 4.3E+OO 

Subtotal fMtata 

1.6E-04 8.3E-11 1.6E+01 
1.3E-03 B.OE-11 3.4E-01 
S.3E-04 3.3E-11 3.4E-01 

Sub-total PCB ft pa«4lckto« 
Estimated Incremental canc«r rtak 

BE-10 
2E-10 
2E-00 
JE-Ott 

6E-11 
BE-11 
SE-09 

4E-07 
7E-07 
1E-06 

1E-09 
3E-11 
1E-11 
1E-09 
1E-06 

G
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; South Seep 
Current Use; Wading; Trespasser 

Volctll* Organic Compound* 

t,1-Dfchloro*ttian* nwM 1.000 1.4E-08 3.4E-03 4.7E-00 1.0E-O1 5E-OB aoE-03 e^e-oe 1.0E-01 8E-OB 
ClUoroiorm fatty cyat formation to Itor l.ooo 1.4E-O0 1.56-03 2.1E-09 1.0E-O2 2E-07 2.5t-03 3.4E-OB 1.0E-02 3E-07 
l.l.1-Tricltbro*lnan* fewtoidcty 1.000 1.4E-08 1.3E-02 1.BE-08 9.0E-02 2E-07 5.1E-02 7.0E-06 UOE-02 BE-07 

Ihortoiddly 1.000 1.4E-00 4.26-03 5.86-08 1.0E-02 6E-07 B.OE-03 1.1E-O8 1.0E-02 1E-06 
Sub-toUl 1E-06 Sub-foUl 2£-Of 

WHtfSotJbltt 
Aoaton* 1,000 1.4E-08 B.BE-03 9.3E-09 1.0E-01 ee-oa 1.4E-02 1.9E-OB 1.06-01 2E-07 

Sub-toUl 8E-M SutMotll 2E-07 fo 

S«ml-volattt*«> 
Sub-total vdatll* organic* 1E-06 Sub-lot*! voJitlU ominte* IE-06 R 

PhtfMtetM 
Bto (2-CUiytMxyl) phthalote 1.000 ME-08 3.7E-02 S.1E-OB 2.06-02 3E-08 82E-02 8.5E-OB 2.0E-02 4E-00 

Sub-total a*ml-vol*tll* organic* 3E-06 Subtotal Minl-volcllt* organic* 4E-06 

U«UI* 
Barium IncrMMd blood pnMouni 3 3.BE-07 3.0E+01 12E-05 7.0E-02 2E-04 5.0E+01 2.3E-05 7.0E-02 3E-04 

Bwytkum nan* 100 3.0E-O7 2.5E+00 S.BE-07 5.0E-O3 2E-04 5.3E+OO 2.1E-06 5.0E-03 4E-04 
Cadnnlum ranaldamag* 10 3.8E-07 4 .BE-01 1.8E-07 5.0E-04 4E-04 7.BE-01 3.0E-07 5.0E-04 BE-04 
Chromium nan* 500 3.66-07 0.4E+00 2.5E-06 5.0E-03 5E-04 4.7E-06 506-03 BE-04 

Copp*r ga»uolnl«*llnal MA 3.BE-07 4.5E+OO 1.8E-09 3.7E-02 5E-05 1.1Et01 4.1E-06 3.7E-02 1E-04 
ManaanM* OMvtral MIVOU* *y»twn *N*cU 1 3.9E-07 BBE+01 3.8E-05 1.0E-01 4E-04 1.8E+02 8.96-05 1.0E-01 7E-04 

Nkfc*l 
Vanadum 

r*duc*d body and oigan w*lo l̂ 
non* 

300 
100 

3.6E-07 
3.BE-07 

2.BE+00 
a.oE+oo 

1.1E-08 
3.5E-09 

2.0E-02 
7.0E-03 

6E-05 
5E-04 

4.5E*00 
t.SEtOI 

1.8E-06 
5.7E-08 

2.06-O2 
ise-ta 

96-05 
BE-O4 

Zinc anemia 10 3.9E-07 42E+01 1.7E-05 2.0E-01 SE-05 7.1E*01 286-05 2.0E-01 1E-04 
SutHoUl IMI*U 2E-03 Sub-tot*! m«t*l* 

PCBa and PMllchtoa 
Oanma-BHC (Undana) liver and kidney toxldty 1.000 1.4E-00 5.5E-04 7.5E-10 3.0E-04 2E-OS 2.4E-O3 3.3E-09 3.0E-O4 IE-OS 

AkMn 1.000 1.1E-04 2.3E-11 3.0E-05 8E-07 1.8E-04 3.96-11 306-05 1E-06 

DMdrin Uv*rl*alon* 100 1.4E-08 3.5E-04 46E-10 5.0E-05 IE-OS 58E-04 7.0E-10 5OEO5 2C-O5 

Endhn convublon* and Ivor laslon* 100 2.2E-07 2.5E-04 5.4E-11 3.0E-O4 2E-07 4.2E-O4 O.OE-lt 30C-O4 

4.4--OOT 100 2-2E-07 7.3E-04 1.8E-10 5.06-04 3E-07 3.06-03 85E-10 506-04 IE-OB 

M«lhoxycMor d*v*lopm*ntal •fleet* 1.000 1.56-02 3.3E-09 S.OE-O3 7E-07 2.76-02 S.BE-09 S.Ob-03 1E-08 

Gamma Chlordan* nv*rn*craU 1.000 22E-O7 B.2E-05 1.BE-11 B.OE-05 3E-07 2.2E-04 4.7E-11 60EO5 
Sub-tot*! PCB* *nd pMllold** IE-OS Sub-tot*! PCB* *nd DMtlcldM 3E-06 
E*tlm*l*d h*unl Indw 2E-03 E*tlm*t*d h*t*rd Index 4E43 

NO . VckM v 
ml *Wdn» wMw •Undtni WM Mtopixl «nd «d|û d to *» tffrcfriftf unto (U0EPA. HEAST. 1 Ml) 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; South Seep 
Current Use; Wading; Trespasser 

Vdalll* Organic Compound* 
Htlogtnttfd Ofpa/Uca 
Chloroform kkki*y B2 2.0E-07 1.5E-03 2.9E-10 0.1E-03 

few B2 2.0E-07 1.8E-03 3.5E-10 1.1E-O2 
Tato»ciilofo*th*n* few 82 2.0E-07 42E-03 S.2E-10 5.1E-02 

Sub-toUl 
Sub-total volitlto oiginlc* 

8*ml-volatile* 
PMftate/** 
Bta (2-EttiylMxyO pMhabte few B2 2.06-07 3.7E-02 7.3E-OG 1.4E-02 

K)
to 

Sub-lot*! Mml-vol«UI« organka 

O Urtal* 
BwyUum total tumora B2 5.0E-08 2.SE+00 1.4E-07 4.3E+00 

l/i
oo 

SutMoUllMlito 

PCS* and P**Ucld«* 
Qamma-BHC (Undari*) B2-C 2.0E-07 S.5E-04 1.1E-10 1.3E+00 
Aldrtn few­ B2 3.1E-08 1.1E-O4 3.3E-12 1.2E+01 
Dtoktti few B2 2.0E-07 3.5E-04 08E-11 1.8E+01 
4.4'-OOE few B2 3.1E-O8 1.5E-03 4.7E-11 3.4E-01 
4(4'-ODT 
QammaCWordan* 

few 
few 

B2 
B2 

3.1E-08 
3.1E-08 

7.3E-04
BiE-05

 22E-11
 2.5E-12

 3.4E-01 
 1.3E+00 

Sub-totil PCB* and pMlkldM 
E»tlm«t«d lner»ni»nt«l canew rlalc 

NO . V«lw «r ManM«M Ml MMinlMd by • t rater to «OM^Mpom* MimMiy UbU* bf • HMIna <l 

2E-12 2.5E-03 4.0E-10 61E-03 3E-12 
4E-12 3.0E-03 S.9E-10 1.1E-02 BE-12 
4E-11 8.0E-O3 1.6E-08 5.1E-02 BE-11 
SE-11 SulMotil ftE-11 
6E-11 Sub-total volatll* organic* 9£-11 

1E-10 0.2E-02 Î E-Oe 1.4E-02 2E-10 
1E-10 Sub-total aaml-volatll* organic* 2E-10 

BE-07 5.3E+00 3.0E-07 4.3E+00 IE-OB 
•E-07 Subtotal imlala IE-OS 

1E-10 2.4E-03 4.7E-10 1.3E+00 6E-10 
4E-11 1.8E-O4 5.5E-12 BE-lf 
1E-00 S.BE-O4 1.1E-10 1.8E+01 2E-08 
2E-11 89E-03 2.1E-10 3.4E-01 7E-11 
BE-12 3.0E-03 8.2E-11 3.4E-01 3E-11 
3E-12 2-2E-04 6.BE-12 1.3E+OO 8E-12 
1E-09 Sub-total PCB* and p**tlcld** SE-09 
6E-07 E*tlm*t*d Incremental canc«r rl*k 1E-06 

G
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; South Seep 
Future Use; Wading; Trespasser 

Volatlla Organic Compound* 
Ha/qpanafad Oipanfc* 
1,1-ntchlonMlhana nona l.ooo 2.7E-O8 34E-O3 usr-oo i or -01 or-oii e or -03 i or -on tnr-oi ?ro/ 
Ghlorolonn (ally cy*t tonmallon In Uw 1.0OO 2.7E-OO 1.5t-O3 4.1b-00 I.Ot^JZ 4E-07 251.-03 OBL-OU 1UL-<)2 /I^O/ 

1.1.1-Trichtoroathana Irvwtoxkty 1.000 2.7E-O6 1.3E-O2 3.6E-OB BOE-O2 4E-07 5.1E-O2 1.46-07 B.OE-O2 2E-O6 
Tatrachloroathana Uvarloxldty 1.000 2.7E-OB 42E-03 1 .26-09 1.0E-02 IE-OS 8.06-03 2^6-06 1 OE-O2 2E-O6 

Sub-total 2E-OC Subtotal 6E-O6 
WatarSolubiaa 
Aoalona lm>«aaad fear and kMnaywaW,naphiota>dc«y 1.00O 27E-O8 O.OE-03 tOE -08 1.0C-01 26-07 1.4E-02 38E08 1 0TO1 

Sub-tot«l 2E-07 Sub-total 4E-07 

NJ 
U) 

Subtotal volatlla ocvtnlca 2E-06 Sub-tot*) volatlla organic* 6E-06 G 
O 
Ml 

HitnaiafM 
Bli(2-EUiytMxyOphth«W* 1.000 2.7E-08 3.7E-02 1.0E-07 2.0E-02 5E-08 62E-O2 1.7E-O7 2.0E-O2 86-08 

OJ 

Ul Sub-tot*! aaml-volatll* organic* SE-08 Sub-lot*! *«nl-volalll* organic* IE-OS 
CO 

Ualala 
Barium IncrMMdMoodprassura 3 7.8E-07 3.0E+01 2.3E-05 7.0E-02 3EO4 5.9E+01 4.6E-05 7.06-02 7E-O4 
Bwylhim nona 100 7.8E-07 2.5E+00 2.0E-08 5.0E-03 4E-04 5.36+00 4.1E-06 50E-03 86-04 
Cadmkim ranal damaga 10 7.8E-07 4.8E-01 3.7E-07 5.OE-O4 7E-O4 7.8E-O1 5 BE -07 5OE-O4 
Chromium nona 5OO 786-07 fl.4E*00 5.0E-OS 5.0E-03 1E-O3 UE*01 B.3E-OO 506-O3 26-O3 
Copper gaatrolnlaatlnal NA 7.8E-O7 4.5E+00 35E-06 3.7E-02 1E-O4 1.1E+01 8.36-06 3.7F-02 2E-O4 
Manganaaa cantral narvoua ayatam aftacU 1 7.BE-07 9.8Et01 7.7E-05 1.0E-01 8E-04 1. 86+02 1.46-04 1.0E-O1 1E-O3 
Nlckal raducad body and otganwalghl 300 7.8E-07 2.8E+00 2.2E-08 2.0E-02 1E-04 4.5E+00 3.56-08 206-02 2E-O4 
Vanadkim nona 100 7.6E-07 8.8E+00 8.9E-M 7.06-03 1E-O3 1.5E+01 1.1E-05 7.0E-03 2E-O3 
Zinc anamta 10 7.8E-07 42E+01 3.3E-05 2.06-01 2E-04 7.16+01 5.5E-O5 2.0E-O1 3E-O4 

Sub-total malala 6E-03 Sub-total malila IE-O3 

PCBa and PaatkHdaa 
Oamma-BHC (Undana) Uvar and Mdnay toxldty 1 .000 2.7E-O8 5.5E-04 1.5E-09 3.0E-04 5E-OB 246-03 666-09 3.0E-O4 2E-O5 

Aldrtn Uvarloxiolly 1.000 4.36-07 1.1E-04 4.8E-11 3.06-05 2E-O8 1.86-04 7.7E-11 306-05 36-O8 

DMdrin Uvartaatora 100 2.7E-OO 3.5E-04 ».5E-W 5.0E-O5 2E-O5 5.8E-04 1.CE-09 5OE-O5 3E-O5 

Endrin convuWonaandlvarlaalona 100 4.36-07 256-04 1.1E-10 3.0E-04 4E-07 4.26-04 186-10 3O6-O4 6E-O7 

4.4--OOT Hvarlaalona 100 4.36-07 7.36-04 3.1E-10 5.0E-04 8E-O7 3.0E-O3 1.36-OB 5.06-O4 3E-O6 

Maihoxychbr 
Oa/nma CMordana 

davatopmanUlaflacU 
HvarnacnMla 

1.000 
1.000 

4JE-07 
4.3E-O7 

Î E-02
8iE-05

 8.5E-09
 3.5E-11

 5.0E-03 
 8.06-05 

1E-06 
86-07 

2.7E-02
22E-04

 1.2E-08
 9.5E-11

 5.OE-O3 
 8.0E-05 

26-O6 
2E-O8 

Sub-total PCS* and paatkktoa 3E-OS Sub-lolil PCBa and p»«llckJ»» 
Ealbnatad hazanl Index 6E-O3 E*tlm*l*d h*t*rd lnd«« 0E O3 

hr • IMhg d •OWOM, 
««••«*«<• 

(6SEPSEO.li 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; South Seep 
Future Use; Wading; Trespasser 

sam. 
n^MM%$ -̂&;1- •• W&&W':^- ~< 
AKfMWMH^AlMIÎ ^CMM^^ 
•&fi«M>.i»i& tt»»J;*5fc 

VoMlto Organic Compound* 
Hito0*MfM 
Chloroform Udn«y B2 396-07 1.5E-03 5.0E-10 8.1E-03 4E-12 2.5E-03 8BE-10 e.iE-03 6E-12 

82 3.DE-07 1.8E-03 7.0E-10 1.1E-02 BE-12 3.0E-O3 liE-oe 1.1E-02 1E-11 
B2 3.BE-07 1.CE-08 5.1E-02 8E-11 8.0E-03 3.1E-09 5.1E-02 2E-10 

SutHotil 1E-10 Sub-tot *l 2E-10 
Sub-total volillto oiganlca 1E-10 Sub-total volatile organic* 2E-10 

Seml-voMlle* 
PhthuhlM 

to 
J-

Bfc (2-EttiytMxyl) pMh*W* B2 3.0E-07 3.7E-02 1.5E-08 1.4E-O2 
Sub-total (Mnl-votatll* organic* 

2E-10 
2E-10 

6.2E-02 2.4E-06 1.4E-O2 
Sub-total Mml-volatll* organic* 

3E-10 
JE-10 

H

i1 ,; 
O Metal* 

Bwyllum total tumon B2 1.1E-07 2.5E+00 2.BE-07 
Sub-total metal* 

4.3E+00 IE-DO 
1E-04 

5.3E+00 5.0E-07 
Sub-total metal* 

43E+00 3E-08 
3E-06 

en 
oo 

PCS* and P**ttdd«* 
Oaimw-BHC (Undwi*) 
Akttn 

Hv*r 
Uver 

B2-C 

B2 
3.SE-07 
e.2E-oa 

55E-04
1.1E-04

 2.1E-10
 86E-12

 1.3E+00 
 1iE+01 

3E-10 
8E-11 

2.4E-03
1.BE-04

 0.4E-10
 1.1E-11

 1.3E+00 
 1.2E«01 

IE-09 
1E-10 

DtoWrto Uv*r B2 3.0E-07 3.5E-04 1.4E-10 1.8E+01 2E-00 S.BE-04 2.3E-10 166+01 4E-00 
4.4'-ODE Uv*r 82 02E-08 1.5E-03 0.3E-11 3.4E-01 3E-11 6.9E-03 4.2E-10 3.4E-01 1E-10 
4.4--DDT Dv*r B2 7.3E-04 4.5E-11 3.4E-O1 2E-11 3.0E-O3 1.BE-10 3.4E-OI 6E-11 
Qvnmt Chkxdan* lhr*r B2 BiE-05 5.0E-12 1.3E+00 7E-12 2.2E-04 1.4E-11 1.3E+OO 2E-11 

Sub-total PCB* *nd pMllcldM SC-08 Sub-total PCB* and p**tlckl** EE-00 
E*tlm*t*d Incremental cancer rick IE-OS E*tlmat*d Inoremental cancer rtak IE-06 

• far • tolng o( MWCM. 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; East Pond 
Current Use; Wading; Trespasser 

VolalU* Organic Compound* 
A/omattca 
Toluan* IVar and kttnaywatght chang** 

Water SaJuMa* 
2-BUanon* Mai toxldy 

to 
t_n 

O 
Hi <toaMMdbodyw«lghl.iMura(oxlcty 

Ualat* 
AfMOlC 
Barium 
Baryllum 
Chromium 
Copper 

Vaiwolum 
Zinc 

lncraas«d blood pr*Mura 
IWM 
ROM 

central MIVOU* «y*tMn •H*cU 
noiM 

PCS* and 
Endrin 
EndMulMM 

convublorauidlvwlMlora 
kldMy loxlcty 

NO • VMM tr WoraMafon not MtenMvM by 
NA - A* a nwt <* kwd t̂Ml* •aUM nlwMe* •«• WM MlcukM. tMntora. no ii 

1000 

1000 

1000 

3
 
3
 

100
 
600
 
NA
 
1
 

100
 
10
 

100 
1000 

• tor a (Ming «* 

1.4E-08 82E-O3 8.4E-09 2.0E-01 
Subtotal 

46-08 
4E-0* 

1.7E-O2 2.36-08 2.0E-01 
Sub-total 

1E-07 
1E-07 

1.4E-08 826-03 LIE-OS 

Sub-total volatlto organic* 

506-02 
3uMo««l 

2E-07 
2E-07 
3E-07 

186-02 256-08 

Sub-total volatll* organic* 

50E-02 
Sub-total 

5E-07 
6E4>7 
6E-O7 

1.4E-08 7.BE-02 1.1E-07 5.0E-O2 
Sub-total Mml-vol>UI« organic* 

2E-O8 
2E-06 

1.3E-01 1.8E-O7 5.06-02 
Sub-total **ml-volaUI* organic* 

4E-08 
4E-OS 

3.0E-07 
30E-07 
3.0E-07 
39E-07 
3.0E-07 
3.0E-07 
3.0E-07 
3.9E-07 

1 36+00 
226+01 
B.4E-01 
1.1E+01 
SiCtOO 
B.7E+01 
20E+01 
4.36+01 

626-07 
8.86-Ofl 
3.7E-07 
4.3E-08 
1.46-08 
3.BE-05 
7.7E-08 
1.7E-05 

Sub-total m^ala 

3.06-04 
7.0E-02 
5.06-03 
5.0E-03 
3.7E-O2 
1.06-01 
7.0E-03 
2.06-01 

2E-03 
16-04 
7E-05 
BE-04 
4E-05 
4E-04 
1E-03 
BE-05 
46-03 

256+00 
366+01 
2.16+00 
2.2E+01 
8.4E+00 
2.5E+O2 
526+01 
5.B6+01 

BBE-07 
146-05 
82E-07 
886-06 
3.3E-06 
8.76-05 
2.0E-05 
236-05 

Sub-total nutate 

306-04 
7.06-02 
506-03 
506 <)3 
3.7E-O2 
1.0E-01 
7.0E-03 
2.0E-01 

36-03 
26-04 
26-04 
2E-03 
06-05 
1E-03 
3E-03 
16-04 
»E-03 

22E-07 
1.4E-O8 

1.5E-04 3.1E-11 3.0E-04 
5.8E-05 8.0E-11 5.06-05 

Sub-total PCBa and pMtlcldts 
EatlmaUd hazard IndM 

1E-07 
2E-O6 
2E-06 
4E-O3 

2.5E-O4 5.4E-11 3.0E-O4 
1.06-04 1.4E-10 5.0E-05 

Sub-total PCBa and pMtfcld** 
EallmaUd hazard Index 

2E-07 
3E-06 
3E-06 
9E-03 

G
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; East Pond 
Current Use; Wading; Trespasser 

•yV'•

-flifl*fl%iy 

;C»i*»r'i 
•»»*«:gl̂ J^psp f̂-?^^ 

.Hufta'ftrtrl 

fttouto 
AiMnlc 
BwyUum 

•kki 
toUltumora 

A 
B2 

5.86-08 
5.8E-08 

1.36+00 7.56-08
0.4E-01 5.3E-08

SUMoUl iMlita

 1.BE+00 1E-07 
 4.3E+00 2E-07 

 4E-07 

256+00 1.4E-07
2.1E+00 12E-07

SutHotal nwtito

 1.8E+00
 4.3E+00

 2E-07 
 5E-07 

 7E-07 

PCS* and PMttddM 
4.4--DDE B2 3.1E-08 1.1E-O4 3.4E-12 3.4E-O1

Sub-lclal PCBs and pMlleldM
E*tlm*t«d Increment*! cancer risk

 1E-12 
 1E-12 

 4E-07 

1.BE-O4 5.8E-12 3.4E-01
SutHol*! PCB« and pMllcldM
Estimated Incremental cancer rtak

 2E-12 
 2E-12 

 7E-07 

H 

O 
Ml 

Ul 
00 

u> 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; East Pond 
Future Use; Wading; Trespasser 

Volallto Organic Compoumto 
hUogtnuttd O/panfc* 
Tokiaoa 

tVafar Sofabtea 
2-Butanona 

Saml-volatUaa 

o 2-Mattiripnanol 

ui 
oo 

Uatab 

Barium 
Baiyllum 
Chromium 
Coppar 
Uanganaaa 
Vanadkjm 
Zinc 

PC8aandP«atlcldaa 
Endrtn 
Enctoaulanll 

fear and UdnaywalghtchwgM 

fatal toxfcly 

dacraaaad body weight, nwnloxlcfy 

karaloal«,rrypaiplgmanlatlon.poaatilavaaeulai
 
IncraasadbloodpnMaura
 

DOM
 
non«
 

gMtreMMtkud
 
Mirinri DMVOU* cyitMn •n*cto
 

ROM
 

convubtoraandlvwlMlons 
Udtwyloxlcty . 

1000 

1000 

1000 

3
 
3
 

100
 
500
 
NA
 
1
 

100
 
10
 

100
 
1000
 

27E-OB 

2.7E-08 

2.7E-OB 

7.8E-07 
7.BE-07 
7.BE-07 
7.8E-07 
7.8E-07 
7.8E-07 
7.BE-07 
7.BE-07 

4.3E-O7 
2.7E-08 

tX-03 1.7E-06 2.0E-01 BE-06 
8uWo4«l •E-M 

B2E-03 22E-08 5.0E-02 4E-07 
SulMotal 4E-07 

Sub-total votallto oiginlc* 6E-07 

7.8E-02 2.1E-07 S.OE-O2 46-08 
SubHolal Minl-volitll* organic* 4E-OC 

1.3E+00 1. 06-00 3.0E-04 3E-03 
22E+01 1.BE-05 7.0E-02 3E-04 
0.4E-O1 7.4E-07 S.OE-03 1E-04 
1.1E+01 8.6E-06 5.0E-03 2E-03 
3.5E+00 3.7E-02 7E-05 
97E*01 7.0E-05 1.0E-01 86-04 
2.06+Ot 1.5E-05 7.0E-O3 2E-03 
4.3E+01 3.3E-05 2.0E-01 26-04 

SutHoUl malala BE-03 

1.5E-04 8.3E-11 3.0E-04 2E-07 
5.8E-05 1.6E-10 5.0E-OS 3E-08 

Sub-total PCBa and pMtlcMaa 3E-06 
Eallmatad hazard IndaK BE -03 

1.7E-O2 4.7E-O8 20E-01 2E-07 
Bub-total 2E-07 

1.DE-02 4.BE-00 5.0E-02 IE-OB 
Subtotal 1E-06 

Siavtolal volatlto oiganlca IE-OS 

1.3E-01 3.8E-O7 S.OE-02 7E-06 
Sub-total aaml-volatll* organlca 7E-06 

2.5E400 2.06-06 30E-04 7E-03 
36E+01 28E-05 7.0E-02 4E-04 
2.1E+00 1.BE-O6 50E-03 3E-04 

1.BE-05 5.06-03 4E-03 
B4E+OO 6.6E-06 3.7E-02 26-04 
2.6E«02 1.BE-04 1.06-01 2E-03 
52E+01 4.0E-05 70E-03 BE 43 
5.BE401 4.6E-05 2.0E-0) 2E-04 

Sub-total malala 2E-02 

2.5E-04 1.1E-10 3.0E-04 4E-07 
1.0E-04 2.7E-10 50E-05 5E-06 

Sub-total PCBa and p«allcld*a 6E-06 
EatlmaUd hazard Indax 2E-02 

1i
H

,; 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; East Pond 
Future Use; Wading; Trespasser 

AiMnlc 
BMyMum loUltumon 

A 
B2 

1.1E-07 
1.1E-07 

1.3E+00 1.5E-07
0.4E-01 1.1E-07

Sub-total iMltto

 1.8E+00
 4.3E+00

 3E-07 
 6E-07 

 7E-07 

2.5E+00 2.BE-07
2.1E+00 2.3E-07

Sub-lotal ilMltto

 1 8E+00
 4.3E+00

 5E-07 
 1E-OC 

 1E-06 

PC8« and PMttddM 
4.4--OOE B2 1.1E-04 e.BE-12 3.4E-01

Sub-total PCB* and pMtlclfta«
Ertlm«t«d lncrem»nl«l onc«f r1«k

 2E-12 
 2E-12 

 7E-07 

1.BE-04 12E-11 3.4E-01
Sub-tot*l PCBs md DMtlcldM
E«(lm«1*d Incraimntal c«nc«r ri«k

 4E-12 
 4E-12 

 IE-06 

NO . V«l» «c MonratM not fenmtwd ly • 

CJ 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; SW-11 
Current Use; Wading; Trespasser 

Volatile Organic Compounds 
AfomuOct 
TokMM ttw and Wdnaywatght change* l.ooo 1.4E-00 5.3E-02 7.3E-OB 2.06-01 

Malar Sofcrjte* 
2-BuUnoM faUltaxfcty 1.000 1.46-00 1.96-01 2.66-07 5.06-02 

SutHcXal 
Sub-total volatlla organic* 

to 
VD Phthdtlt* 
O M-n-butytphthaJate Increased mortally 1.000 ME-oo 1.2E+OO 1.0E-08 1.06-01 
i-n Sub-total aaml-volatlla oroanlca 

Uatat* 
Anenlc keraloaU, hyperplgmenlallon, poufcto vaaeulai 3 3.8E-07 3.7E+00 1.4E-08 3.06-04 
Barium Increased Uood pressure 3 3.96-07 7.1E+01 2.86-05 7.0E-02 
Beryllum MM 100 3.86-07 4.BE+00 1.96-08 5.06-03 
Copper gutroMMllMl NA 386-07 1 8E«01 8.8E-08 3.7E-02 
Uang«na** oanlnU iMrvoua ayalam •HacU 1 3.86-07 39E+01 1.5E-05 1.06-01 
Nickel raduoad body «nd organ walgN 300 3.86-07 856+00 3.3E-O8 2.06-02 
Vanadkjm nor* 100 3.86-07 1.06+01 4.06-Ofl 7.06-03 
Zinc •namla 10 3.96-07 886+01 2.7E-05 2.06-01 

Sub-total malala 
Eatlrnalad hazard Indax 

iiy UU*i tor • Mng «« 
f d«u n* nlMMw* •>•• WM e 

4E-07 5.3E-O2 7.3E-OB 20E-01 46-07 
4E-07 Sub-total 4E-07 

56-08 1.96-01 2.06-07 5.06-02 56-08 
66-06 Sub-total SE06 
6E-06 Sub-total volatlla organic* 6E-06 

2E-05 156+00 1.0E-08 1.06-01 2E-05 
2E-06 Sub-total aaml-volatlla organic* 2E-06 

5E-03 3.7E+00 1.46-08 30E-04 5E-03 
46-04 7.16+01 2.86-05 7.0E-02 46-04 
4E-04 4.86+00 1.06-00 5.0E-03 46-O4 
2E-04 1.86*01 886-00 37E-02 26-04 
2E-04 3.06+01 1.56-05 1.0E-01 2E-04 
2E-O4 8.56+00 3.36-00 2.06-02 26-04 
06-04 1.06+01 4.06-00 7.06-03 06-04 
1E-O4 0.86+01 2.7E-05 2.0601 16-04 
7E-03 Sub-total malala 7E-03 
7E-03 Eatlmatad hazard Indax 7E-03 

. 1M1) 

G
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; SW-11 
Current Use; Wading; Trespasser 

Anwile 
BMytlum 

NO . V«lu» «r Momnton »« <.nm*i«J by « 

U)
O 

O 
Hi 

t_n 
oo 

3.7E+00 2.1E-07 
4.8E+00 2.7E-07 

Sub-toUl iMtate 
Estimated Increment*! cancer rick 

3.7E+00 2.1E-07 
4.BE+00 2.7E-07 

SutMoUl RMUto 
EctlmBtcd lncr»m*al*l c«nc*r itok 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; SW-11 
Future Use; Wading; Trespasser 

Volatile Organic Compound*
 
AmmaOct
 
TotMn* ft/er and Udney weight change*
 

2-Butanon* letaJtoxtety 

Semi-volatile* 

o 
l-h M-n-tNitylpnthaW* Increased mortally 

IMato 
Anwric k«raioate.hyv>««plomMtaUon.poMt>tovMculw 
Barium bicrM**dbloodpi«wur* 
Berytlum none 
Copper 
MangancM cwrtnd nwvous tytt»m •HMU 
Nickel r*duc«d body and organ weight 
Vanadkim non« 
Zinc •nwrta 

NO.V»>u»arh>ixm«*>«iixild»««nlr>«dby. 

1.000 2.7E-06 5.3E-02 1.5E-07 206-01 7E-07 5.3G-02 1.5E-07 20E-01 7E-07 
SutHotal 7E-D7 Subtotal 

1.000 2.7E-00 1.9E-01 5.2E-07 5.0E-02 IE-OS 1.8E-01 5iE-07 5.0E-02 IE-OS 
Sub-total IE-OS Subtotal 1E-06 

Sub-total volatlto organic* IE-OS Sub-total volatlk organlca 1E-06 

1,000 2.7E-00 liE+00 33E-08 1.0E-01 3E-05 1.2E+00 3.36-06 1.06-01 3E-05 
Sub-total aaml-volalll* organic* 3E-05 Sub-total aaml-volatlla organlca 3E-06 

3 7.BE-07 3.7E+00 2.9E-06 3.0E-O4 1E-02 37E+00 2.06-08 3.0E-04 1E-02 
3 7.BE-07 7.1E+01 5.0E-05 7.0E-02 BE-04 7.1E+01 686-05 7.0E-02 8E-04 

100 7.BE-07 4.BE400 3.8E-00 S.OE-03 8E-04 4.86+00 3BE-06 50E-03 86 ̂ M 
NA 7.8E-07 1.8E+01 1.4E-05 3.7E-02 4E-04 1. BE+01 1.4E-05 3.7E-O2 4E-04 
1 7.8E-07 3.8€+01 3.0E-OS 1.0E-01 3E-04 3.BE+01 3.06-05 1.0E-01 3E-04 

300 7.BE-07 8.5E+00 9.7E-06 206-02 3E-04 8.56*00 8.7E-00 2.06-02 36-04 
100 7.8E-07 1.0C+01 7.0E-08 7.0E-03 IE-OS 1.0E+01 7.8E-08 706 JO 1E-03 
10 7.8E-O7 8.BE+01 5.3E-05 2.0E-01 3E-04 886*01 5.3E-05 2.06-01 36-04 

Sub-total malala 1E-02 Sub-total iMlala 1E-02 
Eatlmalad hazard IndM 1E-02 EatlmaUd haurd lnd*x IE-02 

itorilWhgelaouraM. 
T*» cunwi(*rtnl*i9w«lw««w>d«riw«.»dop««J and «d)u>M to •>• unto (U8EPA. HEAST. 1W1) 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon and Dermal Contact of Sediment 
Sediments; SW-11 
Future Use; Wading; Trespassing 

•iaftft 

AfMOlC 
Bwytlum toUl tumors 

A 
B2 

1.1E-07 
1.1E-07 

3.7E+00 4.1E-O7 1.8E+00
4.BE+00 5.4E-07 4.3E+00

Subtotal mrtito
E*tlm«l*d Incraimnl*! uncwr rl*k

 7E-O7 
 2E-00 

 3E-06 
 9E-4M 

3.7E+00 4.1E-07 18E+00
4.8E+00 6.4E-07 4 3E+OO

8ub-toUI iMlito
E*tlnul*d Inoramcol*) cancer risk

 7E-O7 
 2E-00 

 SE-06 
 3E-06 

NO • VMM w MonMAOfi Mt 

UJ 
M 

O 
Hi 

Ul 
00 

G 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water 
Surface Water; North Seep 
Current; Wading; Trespasser 

VoiatUe Organic Compound* 
Httogtnulfd Orpanfca 
1.1-Ofcnk>roetneM fear baton* 1.000 B.BE-08 4.4E-03 4.3E-OS B.OE-03 5E-00 286-02 20E-07 80E-O3 
I,1-Dk*iloro*lhana none 1.000 B.BE-OO 8.5E-O2 9.3E-O7 1.0E-O1 BE -08 eoe-oi 7.BE-OC 10E01 
1.2-Ofchbroelnene	 hemalotogfcaleflecla 3.000 B.SE-O8 1.8E-01 1.06-00 1.0E-02 2E-<M 78E-OI 74E-06 ) 06-O2 
1.1.1-Tittiloroelhana	 HvarioxfcMy 1.000 8-BE-oa 12E-O1 1.1E-06 9.0E-02 IE-OS 1.06*00 98E-06 906^)2 
Carbon Tetracnlorfcle	 liver lealona 1,000 B.8E-08 1.3E-03 1.36-08 7.0E-04 2E-05 406-04 3.BE-09 7.OE-04 
Telrachloroefhene Iberloxldty 1.000 B.BE-00 1.BE-02 1.0E-02 2E-05 1 5E-OI 1.5E-06 IDE-02 

SulMotal 2E-04 Subtotal 

LO	 Aromatic* 
U)	 Toawne to* and UdMy weight changea 1.000 B.8E-O8 6.BE-02 8.8E-07 20E-01 3H-08 8.1E-01 8.0E-08 2.0E-01 

Ethyfcenzana Iber and kidney toxlctty 1.000 B.8E-00 B.4E-03 B2E-08 1.0E-01 BE-07 7.3E-02 7.1E-07 1.0E-01 o 
hh	 Sub-total Sub-total 

Sub-total volatlla orginlca 2E-04 Sub-total volatlla organlca 
Semt-VolalHM 
Aromatic* 
1.2,4-Trichlorobenzene Increased adrenal weigh! 1.000 B.8E-O6 6.1E-03 S.OE-08 1.0E-02 5E-06 80E-03 596-06 1.0E-02 

Subtotal 6E-06	 Subtotal 
Sub-total aaml-volaUl* oiganlca BE-06 Sub-total aaml-volttlle organlca 

Metate 
Anwile karaloab, hypwplgmantatkMi. poMMa vasculai 3 B.BE-OS 1.8E-03 1.8E-OB 3.0E-04 flE-05 38E-03 3.5E-08 30E-04 

Bvlum lnoM9«db(oodprM9ure 3 9.8E-O6 7.4E-O2 7.2E-07 7.0E-02 1E-05 2.1E-01 2.0E-06 70E-02 
BwyMum nona 100 8.8E-O6 2.BE-03 z.ee-oe 5.0E-O3 6E-06 B.4E-03 63E-06 5.0E-O3 
Cadmkim ranaldamaga 10 a.SE-oa 22E-O3 5.0E-O4 4E-05 4.06-03 3 BE-08 5.0E-04 
Ctvomlum noo« 600 B.8E-00 6.1E-03 e.oe-oe S.OEXKJ IE-OS 1.5E-02 1.4E-07 50E-03 
Copptr ga*iDlnla*llnal NA 98E-OJ B.4E-O3 B^E-OB 3.7E-02 2E-00 3.2E42 3 1E-07 37E-02 
ManganM* oartralnarvouaayatwnaRacIs 1 B.BE-06 2.1E+00 2.1E-05 1.0E-01 2E-04 1.2E-04 1.0E-01 
Mwcury ranalalfacU 1.000 8.8E-O6 liE-04 3.0E-O4 4E-06 3.0E-04 2.9E-09 30E-04 

Vanadium nona 100 B.6E-06 1.7E-02 1.7E-07 7.0E-03 2E-05 6.6E-02 C.5E-07 7.0E-03 
Zinc anemia 10 88E-OC 1.1E-01 1.1E-08 2.0E-01 5E-06 3.7E-01 36E-06 2.0E-O1 

Sub-total malila 4E-04 SiA»-tolil metila 
Pcb* and P«atlcld*a 
DMdrln Hvarteslona 100 98E-OO 6.BE-OS 6.7E-10 5.0E-05 IE-OS 1.BE-04 1.8E-09 5.OE-O5 

Sub-total PCB* and p*atlcld«a IE-OS Subtotal PCBa and pnllcldea 
Eatlmatad hazard Index 6E-04 Eatlmated hazard Index 

NO « V»k» a Moiw»*iii no <*.m*<»d by tome** tWmriM J;ntar to •MMC^MIW* •umMiy taUM tor• IWInf d MIMOM. 
M .̂*wn<<M*ll»w>ewUkiV«Kll>rwM<|ip»Ml. Th«cun^diWdn«w«IMiUnd^wuMfci|itK<<ndwlKMlMlla»wa|i(>rapclM unU (U8EPA. KEAST 1081) 

3E-05 
8E-05 
7E-W 

66 -O6 
1E-<M 
1E-03 i I 

3E-05 
7E-08 
4E-05 
1E-03 

6E-06 
6E-06 

1E-04 
3E-05 
IE-OS 
6E-05 
3E-05 
BE -06 
1E-03 
IE-OS 
9E-05 
2E-OS 
2E-03 

4E-05 
4E-OS 
3E-03 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water 
ounace water; North Seep 
Current; Wading; Trespasser 

VoMU* Organic Compound* 

1,1-DfchtofMtharM •dranal C 1.4E-08 4.4E-03 6.1E-09 6.0E-O1 4E-00 2.9E-02 4.1E-08 806-01 
CMorctonn Udnay B2 ME-OB 1.BE-03 28E-09 6.1E-03 2E-11 50E-03 7.0E-09 8.1E-03 
1.2-Otchioroethana drcutakxy ayttem B2 ME-OB 1.2E-02 18E-08 8.1E-02 1E-00 8.&E-O2 1.3C-0/ 9.1E-02 
Carbon TeUachtortda •Mr B2 ME-06 1.3E-03 1.BE-09 1.3E-01 2E-10 4.06-04 56E-10 1.3E-O1 
Trtchtoroelhao* War B2 ME-OB 6.BE-02 O.SE-08 1.1E-02 1E-09 5.8E-01 7.8E-07 1.1E-02 
T*fr*cr4oro*UMM B2 ME-OB 1.DE-02 2.6E-OB 5.1E-02 1E-09 2.1E-07 5.1E-02 

Siita-total •E-09 Sub-total 
AmmuOct 
Benzan* laukaml* ME-OB 1.3E-O2 1.0E-OB 2.0E-02 SE-10 1.1E-01 1.5E-07 29E-02 

Sub-total BE-10 Subtotal 
O 
Hi Samt-Voiatlla* 

Sub-total voMlto organic* IE-09 Sub-total vdatll* organic* 

Ul 
oo 

Bkt (2-EthytMxyO phthaM* B2 1.4E-OB 5.1E-03 7.1E-00 1.4E-02 1E-10 7.0E-03 9.BE-09 1.4E-02 
SutHotal 1E-10 Sub-total 

EttUn 
B2 1.4E-08 65E-03 7.3E-09 1.1E+00 BE-00 7.0E-03 9 BE-09 1 1E+00 

Sub-total •E-09 Subtotal 
Ottttr 
bophoran* Udn*y C 1.4E-08 S.8E-03 8.1E-09 4.1E-03 3E-11 1iE-02 1.7E-OB 4.1E-03 

Sub-total 3E-11 Subtotal 
Sub-total Minl-volatll* organic* •E-09 Sub-total Mml-volatlla organic* 

AiMfrie •kki A 1.4E-OC 1.6E-03 2.8E-08 1.8E+00 BE-09 3.8E-O3 S.OE-O9 18E+00 
Bwythm toUI tumor* B2 ME-Ofl 2.96-03 4.1E-08 4.3E+00 2E-OB 6.4E-03 8.9E-09 4.3E.OO 

Sub-loUl matal* 2E-M Sub-total matala 

HepUdilor B2 1.4E-OB 4.4E-O5 62E-11 4.5E+00 3E-10 1.6E-04 2.2E-10 4.5E+00 
Dtoktln B2 1.4E-00 0.8E-05 8.6E-11 1.6Et01 2E-09 1.BE-04 2.SE-10 16E+01 

Sub-total PCBa and pMtlcldaa 2E-00 Sub-total PCS* and pMtlcldaa 
Eatlmatad Incremental cancer riak 3E-08 Eatlmatad Incrajnantalcancar riak 

NO. V»lu««Moo»<««o« »« i toe • IMIng ol 

2E-08 
4E-11 
1C-08 
7C-11 
9E-O9 
1E-08 
6E-08 

4E-00 
4E-O9 
6E-O8 

1E-10 
IE-ID 

IE-OS 
IE-OB 

7E-11 
7E-11 
1E4B 

9E-09 
4E-08 
SE-Ofl 

IE-09 
4E-09 
EE-Ofl 
1E-07 

• 1

i\;
G 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water 
Surface Water; North Seep 
Future; Wading; Trespasser 

Volatile) Organic Compounds 

1.1-OtcMoroatheM Nmtoilora 1000 i.SE-05 4.4E-03 0.4E-01 O.OE-03 
1,1-DfchkMoathana IMM 1000 1.5E-05 8.5E-02 1.4E-08 1.0E-01 
1,2-D<chk>roe<h«n« hematobglcalanecU 3000 1.5E-05 1.0E-01 2.4E-09 1.0E-02 
1.1,1-TricnlonMlhane, Ibeftoxldly 1000 I.SE-05 1.2E-01 1.7E-06 BOE -02 
Carbon Tatrachlorlde 1000 1.5E-05 1.3E-03 10G-08 7.0E-04 
TatracMorotfhen* 1000 I.SE-05 1.0E-02 2.7E-07 1.0E-02 

SutHottl 
U)
ui	 Anmutkt 

TokMM fc«wd)ddMyw*l0«chMOM 1000 15E-05 0.0E-02 1.0E-08 2.0E-01 O 1000 1.5E-O5 0.4E-03 1.4E-07 1.0E-01 
SuMotal 

HI 
ui Sub-total volalll* orgmlc* 00 

Seflri-VolatUa* 

IncraaMd adrenal walQN 1000 1.5E-O5 S.1E-03 7£E4a 1.OE-O2 
SutMotal 

Sub-lolal Mml-volatll* orgintc* 

Ananlc Uosb. hypwplgnwnlallon. possbto vascular «fli 3 1 .5E-05 1.8E-03 2.7E-08 3.0E-04 
Barium Increase Mood prwsuf* 3 1.SE-05 7.4E-02 1.1E-08 7.0E-O2 
Bwyllum 100 1.5E-05 2.9E-03 4.3E-08 506-03 
Cadmkjm renal damag* 10 1.5E-05 2.2E-03 3.3E-08 5.0E-04 
Chromium OOTM 500 1.5E-05 B.1E-03 B9E-06 5.0E-O3 
Copper gastrolntMllnal NA 1.5E-05 9.4E-O3 1.4E-07 3.7E-O2 
Mangane** central iMivoua >y«t*m •llacta 1 1 .5E-05 2.1E+OO 3.1E-05 1.0E-01 
Mercury renal tnocU 1000 1.5E-O5 liE-04 1.8E-09 3.0E-04 
Vanadium DOM 100 1.SE-05 1.7E-02 2.5E-07 7.0E-03 
Zinc anwnla 10 1.5E-O5 1.1E-01 1.6E-06 2.0E-01 

Sub-total metal* 
Pete and PMttckJ** 
OtoUrtn » 100 15E05 8.6E-05 1.0E-09 S.OE-05 

Sub-totel PCB» and pMtlcUM 
Eallmalad hazard IndM 

NO • Vakw tt MomuaM not *MMmkMd by• •4 ntor M •MMMpenw Mmmwy UMM Iw • IWIng el •OWCM. 

7E-08 
IE-OS 
26-04 
2E-O5 
3E-O5 
3E-O5 
3E-04 

56-08 
1E-O8 
7E-06 
3E-O4 

BE-00 
•E-06 
IE-OS 

OE-05 
2E-05 
9E-06 
7E-05 
2E-05 
4E-08 
3E-04 
6E-06 
4E-05 
8E-06 
6E-O4 

2E-05 
2E45 
BE-04 

£51-.; Hazard-;';? 

2.QE-02 4.3E-07 80E-03 5E-O5
 
8.0E-01 liE-05 10E-01 1E-O4
 
7.6E-01 1.IE-OS loe-02 IE-O3
 
1.0C.OO 1 5E05 2C-M
 
4.0E-04 S.BE-00 7.0E-O4 BE-00
 
1.5E-01 2.2E-00 l.OC-02 2E-04
 

Sub-total 2E-O3 

8.1E-01 a.oE-oe z.oE-oi 4E-05
 
7.3E-02 1.1E-06 1.0E-01 IE-OS
 K 

Subtotal 6E-05 
Sub-total volatll* orginlca 2E-03 

8.0E-O3 8.8E-08 1.0E-02 9E-06 
Subtotal 8E-06 

Sub-total e*ml-voUlll« orginlca 

3.6E-03 53E-08 3.0E-04 2E-04
 
2.1E-01 30E-06 70E-02 4E-OS
 
6.4E-03 B.4E-08 5.0E-O3 2E-05
 
40E-03 5QE-08 50E-04 IE-CM
 
1.5E-O2 22E-07 50C-O3
 
3.2E-O2 4.7E-07 37E-02 IE-Ob
 
1.2E+01 1.8E-04 IDE-01 2E-03
 
3.0E-04 4.4E-09 3.0E-04 IE-OS
 
6.6E-02 9.7E-07 7.0E-03 1E-04
 
3.7E-01 5.4E-06 2.0E-01 3E-05
 

Sub-loUl mctala	 2E-03 

1.8E-04 2.6E-09 5.0E-O5 5E-05 
Subtotal PCBa and paatlcldaa 6E-OS 
Eatlmalad hazard Index 4E-03 

3/19/93 (NSEPHAlf CALCS.XLS 



1/1 

Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water
 
Surface Water; North Seep
 
Future; Wading; Trespasser
 

•;s;- ;•--/-'•;-•;-"•£ 'î /̂ 'i",̂ ;' ' l̂ fcl-. '/,/,, &$!%&} - tfo ',;} %' '}&\4'J/ & 'fi ,'Jf ". $';?; 7; ' "" 'i'~ ';'	 Wj£i'""'j";"'{ Maximum -­

c |̂̂ ?Tl? $*; 1- vVlH !fi|̂ §1i!'S'̂ l-w^ht^ ' fjfxposiiff tffpcnunf Av***9* ? '**&' 'fnoremanUt ,̂po«i« 'Atan«W. :<Sw' ir»rernanial 
, ^FiWwt ,. ; CMWu '•,'•',, 0»lly," Z-f?<A*ntV,,,f ^Cal»»Y /''^"V ''},i,¥*>t*Hll • ' 

- *m£tf :>\ RSak SSt̂ -J^
^ '''/.''•/,£'">, , ', 

'';/' s-,','!* ;",",''„',' I'l '''/%,?* f'fS,;, '*i?^4-/<fHYfc;fe ' ''VKo '̂y -' mo/1/ '̂ mo/kg/day ' mg^gAday »1 * ''•'/'' -, '?' '. ma/I ' rng/kgAtay -(pa/lca/itaY'l 

Volatile Organic Compound*
 
Halogenated Organic*
 
1,1-Dtchloroethen* •dnNtal C 2.1E-08 4.4E-O3 02E-O9 S.OE-01 6E-09 2.9E-O2 8.1E-08 6OE-01 4E-08
 
Chlorolorm kidney B2 2.1E-08 1.9E-O3 4.0E-O9 6.1E-03 2E-tt 50E-O3 1 OC-O8 6.IE-U3 6L-I1 
1,2-Dtcriloroelhane ckculalory *y*t*m B2 2.1E-08 1.2E-02 2.4E-06 9.1E-02 2E-09 9.SE-02 2.0E-07 9.1E-O2 2E-O8 
Carbon Telrachlorid* Ihwr B2 2.1E-08 1.3E-03 2.7E-09 1.3E-01 3E-10 4.0E-04 8.4E-10 1.3E-01 1E-10 
Trtchtoroelhen* Irver B2 2.1E-08 8.8E-02 1.4E-07 1.1E-02 2E-09 56E-O1 1.2E-O8 1.1E-O2 IE-OS 
Tetractiloroelhene Irver B2 2.1E-08 1.0E-O2 3.9E-O8 5.1E-02 2E-09 1.5E-OI 3.tE-O7 S.tE-02 2L-O8 

Sub-total IE-OS Sub-total BE -08 
XromaUc* 
Benzene leukemia A 2.1E-08 1.3E-02 2.8E-08 29E-02 6E-10 1.1E-01 2.3E-07 29E4K2 7E-09 i'J U> 

CTl Sub-total SE-10 Subtotal 7E-O9 
Sub-total volatile organic* IE-OB Sub-total volatile organic* 9E-08 

O 
Ml	 Semi-Volatile* 

PhthalatB* 
Bb (2-Eihyliexyl) phthatale Irver B2 2.1E-08 5.1E-03 1.1E-08 1.4E-02 2E-10 7.0E-O3 1.5E-08 1.4E-02 2E-10 

Sub-total 2E-10 Sub-total 2E-10 
Et/)«n 
Bb (2-ChloroelhyO Ether tver B2 2.1E-08 5.2E-O3 LIE-OS 1.1E+00 IE-OS 7.0E-03 1.5E-OB 1.1E+00 2E-08 

Sub-Iota) 1E-OS Sub-total 2E-08 
Othar 
Isophoron* kidney C 2.1E-O8 58E-03 1.2E-08 4.1E-03 5E-11 1.2E-02 25E-08 4.1E-O3 1E-10 

Sub-total 6E-11 Sub-total 1E-10 
Sub-total Mml-volatll* organic* IE-OS Sub-total *eml-volatll* organic* 2E-08 

Metal* 
Arsenic •kki A 2.1E-08 1.8E-03 39E-09 1.8E*00 7E-09 36E-03 7.SE-O9 1.8E<00 1E-08 
Beryl turn total tumors B2 2.1E-06 2.9E-03 6.2E-09 4.3E+00 3E-08 6.4E-03 1.3E-08 4.3E+00 6E-08 

Sub-total metal*	 3E-08 Sub-total matala 7E-08 
Pcb* and P**Ucld** 
Heptachtor Irver B2 2.1E-08 4.4E-05 93E-11 45E+00 4E-10 1.6E-04 34E-10 4 5E*OO 2E-09 
DktMrln liver B2 2.1E-08 6.9E-05 1.4E-10 1.6E401 2E-O9 1.8E-O4 3.8E-1O t.eEiOt 6E-09 

Sub-total PCB* and peallclde* 3E-09 Sub-total PCB* and peallcldee BE -09 
Eatlmated Incremental cancer rlak SE-OS Eatlmated Incremental cancer itok 2E-07 

NO . VakM or Monition M d*Mn*wd ty i t rate to eoM-fMpom* tummMy UU«* tot • IMIng ol WUI«M. 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water 
Surface Water; South Seep 
Current; Wading; Trespasser 

Vdatlla Organic Compound* 
Hatoptvvateo' Organic* 
,1.2-Trtctiloro-1.2.2-Trtnuo»oalha 
.l-DfctiktfDalhana 

paychomolor hnpalrmart 
HvwlMloni 

10 
i.ooo 

e.BE-oo 
9.BE-08 

3.0E-03 
<.3E-03 

2.96-06 
4.2E-OB 

306+01 
DOC-O3 

1E-OO 
&E-O6 

4.OE-O3 
70E-03 

30E-OB 
ABE-OB 

30E«01 
W.OE-03 

,1-Dlctiloro«thana 
Chloroform 

non* 
laity cyst formation ki Ihwr 

i.ooo 
i.ooo 

B.BE-08 
e.BE-08 

1.5E-03 
1. 96-02 

1.5E-OB 
1.9E-07 

1.0E-01 
1.0E-02 

1E-O7 
2E-05 

2.OE-O3 
4.4E-02 

20E-08 1 Ot-01 
1.0E-02 

.l.l-Trkhloroathana 
,1.2-TriditMoalhan* 

Uvwtoxldty 
•anim clnlcal ctMinliUy •tlacts 

1.000 
1.000 

9.BE-OB 
9.BE-06 2.BE-03 

2.1E-06 
2.6E-08 

O.OE-02 
4.0E-03 

2E-05 
6E-06 

4.BE-01 
5.0E-03 

4.5E-06 
4.9E-06 

9.0E-02 
4.OE-O3 

Tatradiloroafhana Uvafloxldty 1.000 9.8E-08 7.BE-03 7.6E-09 1.0E-02 BE-08 1.4E-02 1.4E-07 1.0E-02 
SulHotal •E-06 Sub-total 

O 
t-h 
Ui 
oo 

Samt-VoUtllM 
PMruta/M 
Bt* (2-EttiytMxyl) pMhaWa IncraaMd Kar walght 1.000 9.BE-08 

Sub-total volallla oiginlca 

4.5E-03 4.4E-OB 2.0E-02 
Sub-total 

6E-OS 

2E-08 
2E-06 

Sub-total volatile organic* 

3.0E-03 2.9E-08 2.0E-O2 
Subtotal 

Sub-total aaml-volatlla oiganlca 2E-06 Sub-total aaml-volallla organlca 

Uatate 
Barium Inovaaad blood prssaur* 3 98E-OO 1.7E-O2 1.7E-07 7.0E-O2 2E-OB 2.7E-02 26E-07 7.OE-O2 
Bwyllum 
Uanoanaaa 
Zinc 

nona 
cantral narvous aydam aHacU 

anamla 

100 
1 
10 

a.BE-00 
g.BE-oa
g.8E-oa 

8.0E-04
S.4E-O1
9.3E-O3

 B.BE-00
 S.3E-08
 9.1E-08

 5.0E-O3 
 1.0E-01 
 2.0E-01 

2E-08 
5E-05 
5E-07 

1.4E-03
1.1E+00
1.5E-02

 1.4E-08
 1.0E-05
 1.4E-07

 5.OE-O3 
 1.0E-01 
 2.0E-01 

Sub-total malala CE-OS Sub-total matala 
Eatlmatad hazard lnd«x 1E-O4 EatlnuUd hazard lnd«x 

NO «y Ub4M tor • tahg o( MMIRM. 
HA » A* • iMut <t y tea no i«t»i«i»c» do** •>*• c*lcul*l*4, I>*n4»> BO ui MUbiVhctorwu*pp»»d. Th* cumM diMdng w««w *l*nd*nl wu Hfcptod mj *d|u*tMl to *» ifpraptUt* unk. (UBEPA. HEAST. 10«t) 

1E-09 
Bt-04 

4E-O5 
5E-05 
1E-05 
1E-05 
1E-M 
1E-04 

IE-OB 
IE-OS 
IE-OS 

4E-O6 
3E-O6 
1E-O4 
7E-07 
1E-04 
2E-CM 

[.;
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water 
Surface Water; South Seep 
Current; Wading; Trespasser 

Volatile Organic Compound* 
Hatogwutod O/pwdc* 
1,1-OfchkxDalhan* •ctona) C 1.4E-00 4.3E-03 5.BE-O8 B.OE-O1 4E-09 7.0E-03 8 BE-09 O.OE-O1 
Chloroform Mdnay B2 1.4E4M 1.96-02 2.7E-OB 6.1E-03 2E-10 4.4E-02 BiE-08 6.1E-03 
1.2-DktibnMttMuw circulatory *y*t am B2 1.4E-04 fl.tE-03 8.6E-O9 8.1E-02 8E-10 1.8E-02 2.7E-08 0.1E-02 
1.2-DfcWoropropart* Ifcar B2 1.4E-06 B.4E-03 1.3E-O8 8.8E-O2 BE-10 2.5E-O2 3.5E-08 BBE-02 
Tricriloroathan* Uvar B2 1.4E-00 9.6E-03 1.3E-06 1.1E-02 1E-10 1.9E-02 2.7E-08 1.1E-02 
1.1.2-TffchtonMifMM hVar C 1.4E-06 2.8E-03 3.7E-09 5.7E-02 2E-10 S.OE-03 7.0E-09 5.7E-02 

UJ 
CO 

B2 1.4E-06 7.8E-03 1.1E-O8 

SUHotcl volitlto organic* 

S.1E-02 
Sub-total 

6E-10 
ee-00
ee-09 

1.4E-02 2.0E-06 

Sub-total volatlk organic* 

5.1E-02 
Subtotal 

Swnt-VoWIlM 
O
HI PntfUUaltt 

Bt* (2-ElhytMxyf) phthatala B2 4.5E-O3 8.3E-00 1.4E-O2 8E-11 3.0E-O3 42E-09 1.4E-02 
Sub-total BE-11 SuWolal 

Sub-total Mml-volatlU organk* •E-11 Sub-total a«ml-volatlU organic* 

B ŷUum loUllumora B2 1.4EOB B.OE-04 1.3E-00 4.3E+00 SE-00 1.4E-03 2.0E-O9 4.3E+OO 
SutMotal rrMtals 8E-09 SUD-total matal* 
Eallmatad InoranMnlal oanc«r rlak 1E-M Eallmatad Inoramantal canoar rlak 

MD»Vi«iaarMoni<««oi>aol«'>liiiiih«<ay« fer a Mh( ol 

6E-00 
4E-10 
2E-09 
2E-09 
3E-10 
4E-10 
1E-09 
1E-08 
1E-Oi 

8E-11 
66-11 
6E-11 

8E-08 
IE-OS 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water 
Surface Water; South Seep
 
Future; Wading; Trespasser
 

VoiatlteOrganloComi 
Hatogwiafatf Oipwifca 
1.1 .2-Trfchloro-l .2.2-TffluoroallM paychornotof iryalnnant 10 1.5E-05 3.06-03 4.4E-OB 3.0E+01 1E-00 4.0E-03 5.86-08 30E+01 2E-00 
1,1-OfcNonMlhwM Uv«r toton* 1.000 1.5E-05 4.3E-03 6.2E-06 O.OE-03 7E-08 7.0E-03 1.0E-07 BOE-03 IE-OS 
I.l-Ofchloroalhana IKMM 1.000 1.5E-05 1.5E-03 1.0E-01 2E-07 2.OE-O3 266-06 1.OE-O1 3E-07 
Chloroform laity cyst lorrnallofihftwr 1,000 1.6E-O5 1.9E-02 2.8E-07 1.0E-02 3E-OS 4.4E-02 C.5E-07 1.0E-02 6E-O5 
1.1.1-Trtcritofoathana bVarkuddly 1.000 1.5E-05 2.2E-01 3-2E-06 B.OE-02 4E-05 4.6E-01 6 BE-06 90E-02 BE-05 
1.1.2-TrtctilofoalhafM •*nimclnlcalclMinMiy«fl*cU 1.000 1.5E-05 2.0E-03 3.8E-08 4.0E-03 IE-OS 5.0E-03 7.3E-O8 4.0E-03 2E-05 
Tatrachloroathaoa l»/«floxldly 1.000 1i£-05 7.8E-03 1.1E-07 1.0E-02 IE-OS 1.4E-O2 2.1E-07 1.0E-02 2E-05 

Sub-total BE-06 Subtotal 2E-O4 
Sub-total volatlla organic* BE-06 Sub-total volatlla orgmka 2E-04 

o Saml-VoUIIlM 
t-h HitfMtalM 
Ln Bte (2-EthylMxyl) pMhatate lno«u«dlv«rw*lgN 1.000 1.SE-O5 4.5E-03 e.OE-OS 2.0E-O2 3E-08 3.0E-03 4.4E-OB 2 OE-02 2E-O6 
oo Sub-toUl 3E-06 SulMotal 2E-06 

Sub-total Mml-volatlto organic* 3E-06 Sub-total a«ml-volatlla organic* 2E-O6 
IMala 
Barium Incnasad Mood PTMMT* 3 1.5E-05 1.7E-02 2.5E-07 7.0E-O2 4E-08 2.7E-O2 4.0E-07 7.0E-O2 BE-06 
BaryMum noiM 100 1.5EO5 Q.OE-O4 1.3E-OB 5.0E-03 3E-WJ 1.4E-03 2.1E-O8 5.OE-O3 4E-O8 
Manganaaa Mirtral naivous *yil«n •Ifecto 1 1.5E-O5 5.4E-01 7.9E-00 1.0E-01 BE-OS 1.1E*OO 1.6E-O5 lOt-01 
Zinc •namta 10 1.5E-05 93E-03 1.4E-O7 2.0E-01 7E-07 1.5E-02 2.2E-07 2.OE-O1 IE-OB 

Sub-total rmtala 9E-06 Sub-total malala 2E-O4 
EdlmaUd hazard Indax 2E-O4 Eallmatad hazard Indax 4E-04 

NO . VakM or MMIM*M MI ••Mnnkwd by tnfertoto 
NA - A» «mui c« bi.rliaii.li toricty a«u no nUnncnta^w*»ctlai>at4.t.tnlan no i Uc** »». ŷH»d. Tlw cumnl drinking w>tw (Undard wu adopkid ant *dK»to4 to t,» ̂ ipnprt.1. ail. (U8EPA. (CAST 1001) 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water 
Surface Water; South Seep 
Future; Wading; Trespasser 

VolatlU Otganlo Compound* 
/ Uogmmttd Otyunkt 
1.1-DkttorMttMM 
Cntorelorm 

1 ,2-Dfchbcopropan* 
TrichtorMUMn* 
1,1.2-TitchlorMlhan* 

o SMid-Votatlto* 
PMtateTM O 
Bb (2-ElhytMocyl) phthabd* 

01 
CO 

BMyllum 

NO - Vakw «r MMiMtaii M «MHii*M4 ky i 

circulatory *ystam 

loUllumore 

4.3E-03 B.9E-09 O.OE-01 5E-00 7.0E-O3 Î E-08 80E-01 96-09 
1.9E-02 4.1E-08 8.1E-O3 2E-10 4.4E-02 8.1E-03 6E-10 
8.1E-03 1.3E-06 9.1E-02 1E-OQ 1.8E-02 40E-Oa 9.1E-02 4E-09 
8.4E-O3 2.0E-08 88E-02 1E-09 25E-02 88E-02 4E-09 
B.OE-O3 2.0E-06 1.1E-02 2E-10 1.0E-02 406-08 1.1E02 4E-10 
2.8E-03 S.5E-OB 5.7E-02 3E-10 S.OE-03 1.0E-08 5.7E-02 6E-10 
7.8E-03 1.6E-OB S.1E-02 BE-10 1.4E-02 2.0E-OB S.1E-02 1E-09 

Sub-total 9E-08 Subtotal 2E-06 
Sub-total vetatll* Offlinlc* •E-Oft Sub-total volatll* oroanlca 2E-O* 

4.5E-03 8.4E-08 1.4E-02 1E-10 306-03 63E-O9 1.4E-02 96-11 
Sub-total 1E-10 Sub-total 9E-11 

Sub-total Mmhvolitll* organic* 1E-10 Sub-total Mml-volatll* organic* 9E-11 

O.OE-04 1.0E-08 4.3E+00 BE-08 1.4E-O3 296-00 4.3E*OO IE-OS 
Sub-total tmUto IE-00 Sub-total nMtate 1E-08 
EallmatMl Incramanlil canc«r itok 2E-08 Eatlmatad Incramantal cancw risk JE-08 

K
 

C
 
B2
 
B2
 
B2
 
B2
 
C
 
B2
 

B2 

B2 

2.1E-00 
2.1E-08 
2.1E-00 
2.1E-OA 
2.1E-00 
2.1E-06 
2.1E-00 

2.1E-00 

2.1E-00 

itor*Mki«alMUR)M. 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water 
Surface Water; SW-11 
Current; Wading; Trespasser 

'tf&ty^y^&ifyifi'ja'yi tt<3w&K;. >:i ;;'>•/• •• '•: 
fr^^r^'^-ki^i^^^^j^^^^lh*,,^';, 

mmiî î̂ ^M^M^ 
Metal* 
Manganese central nwvou* cystem ettecU 1 9.8E-06 1.4E-02 I.4E-07 1.0E-01 1E-08 1.6E-02 1.6E-07 1.0E-01 2E-08 
Mercury rwurf •fleet* 1.000 8.8E-06 1.7E-O4 1.7E-09 3.0E-O4 OE-06 2.4E-04 2.3E-09 3.0E-04 6E-00 

Sub-lolil m*UI« 7E-O6 Sub-(ot«l metal* 9E-06 
E«llnut*d hanrd lnd»x 7E-06 EetlnuUd h»«rd Index 

NO • Vdu* cr Mwmrton Ml dMHrnkml by i traferto* l tor• Ibdng d (OUIOM. 
NA - A* • Mul <4 bu4«|twt» Mikty diU no M«MWIO* doM WM ofcutaM. <t»nlat» no u KMwuippÎ . TlMainw«4Mdn«w>lwMuid«nlwu*<iQf>tMl>nd*d|u>todtatMi|ipnvrU»unll>(USEPA.HEAST. 1081) 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Dermal Contact with Surface Water 
Surf ace Water ;SW-11 
Future; Wading; Trespasser 

'• OUiimum 

£ipmuiii;;|;̂ r»# JilMNrtW*';,;:'' H«*«n< 

W™&^™ofcQft*r. '•. f"o^a^«Y 

Mangan«*« NO 1.5E-05 1.4E-02 2.1E-07 1.0E-01 2E-OC 16E-02 2.3E-07 1.0E-01 2E-06 
Morcuiy NO 1.5E-05 1.7E-04 2.5E-09 3.0E-04 BE-06 24E-04 3.5E-00 3.0E-O4 IE-OS 

Sub-tola! mctala 1E-06 Sub-loltl m«4il« 1E46 
EatlmaUd hazard Index 1E-06 EtllmaUd hazard Indax 1E-06 

NO.VOwcc «nurrn r«<itinr«it ritirtn il «y UUw lor • UMlng of 
Th« cunwil diMdng w«to< ttandud WM «dop»«J wvl *d|>Mi«J lo *M i«ipn«>fi>t> unto (U8EPA. HEA8T. 1801) 

G 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Incidental Ingestlon of and Dermal Contact with 
Surface Water 
Surface Water; Swamp 
Current; Swimming and Wading; Trespasser 

Volatile Organic Compounds 
HetogevufedO/pwic* 
l.l-OfcnkMOettMM •VerMofM 1.000 9.9E-05 3.1E-03 3.1E-07 B.OE-03 3E-O5 2.5E-O2 2.5E-O6 9.0E-O3 3E-O4 
1.1-CXctitoroethane none 1.000 9.BE-OS 4.1E-O2 4.1E-O8 1.0E-O1 4E-O5 7.5E-01 7.4E-05 106-01 7E-O4 

IM 3.000 B.BE-05 7.6E-O2 7.6E-06 1.0E-O2 8E-O4 B.4E-01 B.3E-O5 1.OE-O2 OE-03 
1.2-Dlcnlaroethene hemalobglceletlecU 3.000 B.BE-05 1.1E-02 1.1E-08 1.0E-02 1E-O4 7.4E-02 7.3E-06 1.0E-O2 7E-O4 
CWorolorm l«tty cyit lonrallon ki Ihwr 1.000 B.BE-05 2.3E-O3 2J2E-07 1.0E-O2 2E-O5 1.3E-02 1.3E-06 106-02 1E-O4 

U) 

O 

1.1.1-Trttiloroelhane 
retracMoroettMM 
CnlorobenzMM 

liver loodctty 
Ifcerknddly 

Iker and kidney taxtdltf 

1.000 
1.000 
1.000 

9.9E-05 
8.9E-05 
9.8E-05 

206-02 
3.6E-03 
3.0E-03 

2.0E-00 
3.6E-07 
3.0E-07 

Sub-lotil volitlle omanlc* 

B.OE-02 
1.0E-O2 
2.0E-O2 

SuMoUl 

2E-O5 
4E-OS 
IE-OS 
1E-03 
1 E-03 

3.66-01 
4.5E-O2 
306-02 

3.56-05 
4.4E-00 
3.0E-06 

SuMolal votdlle organic* 

9.0E-O2 
1.06-02 
2.0E-02 

SuMolll 

4E-O4 
4E-O4 
IE-CM 
1E-02 
1E-02 I 

Ul 
CO Seml-VoUtlle Organic* 

Pnenote 
4-bMnylpnenol otaMsed body weight. Murotoxfcty 1.000 9.8E-05 B.1E-03 9.0E-07 5.0E-O2 2E-05 8.BE-O2 6.7E-06 5.0E-02 1E-O4 

5.3E-03 5.2E-07 3.0E-03 2E-O4 1.1E-02 1.0E-06 3 OE-03 3E-04 
Sub-total 3E-04 Sub-total 6E«4 

Sub-total aeml-volalll* organic* 8E-04 SuMolal xml-voUIIU organic* Bt-04 

AfMric l»fmlod».hyp«p(onwnUltoo,|X>Mfct»v«scuUu 3 9.96-05 1.6E-03 1.6E-07 3.0E-04 5E-04 4.0E-03 4.0E-07 3.0E-04 1E-03 
Barium 
C*£krtum 

Increased Wood pressure
rMul damage

 3
 10

 9.9E-05 
 9.9E-O5 

7.9E-O2 
2.0E-03 

7.8E-06 
2.0E-O7 

7.0E-02 
5.0E-O4 

1E-04 
4E-O4 

50E-01 
396-03 

506-05 
3.BE-07 

7.06-02 
5OE-O4 

76-O4 
BE-04 

none 5OO 9.0E-05 4.1E-03 4.1E-07 5.0E-03 8E-O5 4.8E-02 4.7E-06 5OE-03 9t<M 
Copocr 
M&ngann* 

gaslrolnteallMl
central nervous cystem •H«ds

 HA
 1

 B.OE-05 
 B.9E-05 

1.5E-02 
2.1E+00 

1.5E-O6 
2.1E-04 

3.7E-02 
1.0E-O1 

4E-05 
2E-03 

1.4E-01 
1.0E+01 

1.4E-05 
B.9E-04 

3.7E-02 
1.0E-01 

4E-O4 
1E-02 

Mwcwy rwuUNecti 1.000 9.9E-OS 1.2E-04 liE-08 3.0E-04 4E-05 4.4E-O4 4.4E-O8 306-04 1E-O4 
Nickel raducMlDody and ngan weight 300 9.0E-O5 fl.OE-03 5.9E-07 2.0E-02 3E-O5 3.2E-02 3.1E-06 2.0E-O2 2E-O4 
Varadum none 100 9.BE-05 1.BE-02 1.7E-08 7.0E-03 2E-O4 9.0E-02 88E-06 7OE-O3 1E-03 
Una •nemta 10 a.OE-05 1.4E-01 1.3E-05 2.0E-01 7E-O5 5.7E-O1 5.6E-O5 2.O6-OI 3t-04 

SutHoUl melile 4E-03 Sub-lolal melala 2E-02 
Eellnwtedlwurd Index 6E-O3 Eatlnuted hazard Index 3E-02 

ND 
NA . A« • Muk d 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Incidental Ingestlon of and Dermal Contact with Surface 
Water 
Surface Water; Swamp 
Current; Swimming and Wading; Trespasser 

î Sf̂ ^Mt̂ J'̂ '̂ (̂ f̂'̂ '̂ i'-f-'°''-̂ ^^^ 

m VrQ 
Httogtoiltd O/panfc* 
WiylCWorid* king A 1.4E-05 506-03 7.1E-08 1.9E*00 1E-07 
Dtchkxorrwthan* Uv*r 82 1.4E-05 1 .96-03 2.CE-08 7.5E-03 2E-10 
1,1-Dichlan>*lh*fw adrenal C 1.4E-05 3.1E-03 4.4E-OB 60E-01 3E-O8 
CMoorform Wdn*y B2 1. IE-OS 2.3E-O3 35E-06 6.1E-03 2E-10 
1.2-Dfchtonwlhan* circulatory *y*l*m B2 1.4E-OS S.OE-03 6.4E-08 9.1E-O2 BE-OQ 
1.2-Otchloroprcpan* Hv*r B2 1.4E-OS 1.7E-O3 2.4E-OB 66E-O2 2E-00 
Trfcnbroattian* «V*r B2 1.4E-05 25E-03 3.5E-08 1.1E-O2 4E-10 
Tau*chloro*ttMM kVar B2 1.4E-OS 3.AE-O3 5.1E-08 5.1E-O2 3E-00 
IX-OchbrobwawM IK/*r C 1.4E-OS 3.4E-O4 4.8E-09 2.4E-02 IE-ID 

Sub-lotil 2E-07 
A/Omatfc* 

Banna*) (aukamhi A 1.4E-05 4.7E-O3 6.7E-08 2.9E-02 2E-00 
SuMotil 2E-07 

SutMolil vototll* Ofginlcs 4E-07 

SamKVoUttte Organic* 
PofynudftrAfontftlc Hydrocuitjon* 
Banzo(a)pyr»n* stomach B2 1.4E-05 4.7E-03 fl.CE-08 7.3E+00 56-07 

Sub-total 6E-07 
PMnatefM 
Bb(2-Ethyh*xyQphlhakri* Hvar B2 1.4E-05 42E-Q3 5.9608 1.4E-02 8E-10 

SulHolil 8E-10 
Otfwr 
teoptoron* kkhiay C 1.4E-05 4.36-03 8.1E-08 4.1E-03 3E-10 

SulHolal 3E-10 
SuMotal Minl-vol«UI« organic* SE-07 

Matab 
AnwOo sMn A 1.4E-05 1.8E-03 2.3E« 1.8E+00 4E-O8 
BwyUum total lumon B2 1.4E-05 0.4E-04 1.3E-08 4.3E+00 6E-O8 

Sub-total nwtato 1E-07 

PCBa and PMUcldM 
Aroctor 1248 IK/ar B2 1.4E-05 2.1E-04 3.0E-09 7.7E+00 2E-08 
Aractor 1260 Uv«r B2 1.4E-05 3.5E-04 5.0E-09 7.7E»OO 4E-O8 

SulHotalPCBtandpaallcldaa 6E-08 
Eatlmatad Incremental riak 1 E-06 

•'W;ftf$W&'((#fi'r jififtflum':>>>,, ; 'C-- '>; t . '  - '  ' • 

f̂ewV!̂ ^0*rtrs^^>«anoy'|̂  ./Canow -v ' 
fliiplt̂ f̂lJ^^ Î̂ % 
Wî ^MafH f̂'m^ '̂̂ '''' \ } 3 ''Z"~* 

4.0E-02 aee-07 IOE^OO IEOO
 
4.5E-03 8.4E-08 7.5E-03 5E-10
 
2.5E-02 35E-07 8 OE^)1 2E-07
 
1 3E-02 1 8E-07 6 1E-O3 1E )̂9
 
8.7E-O2 1 2E-00 8.1E-O2 1H-O7
 
3.0E-O4 4.2E-09 8.8E-O2 3t-10
 
2.4E-O2 3.4E-07 1.1E-O2 4E-O9
 
4.SE-O2 63E-O7 5. IE -02 36-08
 
1.0E-04 1.4E-09 2.4E-02 3E-11
 

SulMotal 2E-06
 l\; 
H

7.0E-02 0.8E-07 2.9E-02 3E-O8 
SulMotal 2E-06 

Sub-total volallla organic* 4E-06 

806-O3 8.5E-00 7.3E+OO 8E-07
 
Subtotal 6E-07
 

7.06-03 9.9E-06 1.4E-02 1E-09
 
SuMotal IE-OB
 

2.0E-03 2.BE-08 4.1E-O3 1E-10 
Subtotal 1E-10 

Sub-total Mml-voUIII* organic* 6E-07 

4.06-03 5.7E-08 1 8E.OO 1E )̂7 
S.8E-03 82E-O6 4.3E<00 4E-07 

Sub-total m*lal* SE-07 

2.4E-04 3.4E-09 7.7E+00 3E-O8 
2.0E-04 2BE-09 7.7E+OO 2E-08 

Sub-total PCB* and potlckl** SE-O8 
E*llmat*d Incramanlal riak SE-06 

NO . V«lu» • Monmtot no d»lM»*n< byi uimuiy UUM ter• IMktg d •MMM. 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Incidental Ingestlon of and Dermal Contact with 
surface water 
Surface Water; Swamp 
Future; Swimming and Wading; Trespasser 

,M«f,
^m^m?^•V'ff^'Wy 

ipwaftOMw 'wo*a/aii» -̂';-v '̂ ,'< 

Volatile Organic Compound* 
Hatopanared OrpsnJcs 
1.1-Dfcrrioroelhene Ift/erteakNW l.ooo 2.4E-04 3.1E-03 7.5E-07 9.0E-03 8E-05 25E-02 S.DE-08 8OE-O3 7E-O4 
1.1'Dfcnloroethane none 1.000 2.4E-04 4.1E-02 B.BE-08 1.0E-01 1E-O4 7.5E-01 1.8E-04 1.0E-01 2E-O3 
de-1 ,2-Dlchlaroelhene hematologlcal effects 3.000 2.4E-04 7.6E-02 1.6E-05 1.0E-O2 26-03 6.4E-01 2.0E-O4 1.OE-O2 2E-O2 
1.2-Dkhloroethene hemalotoglcal effects 3.000 2.4E-04 1.1E-02 2.5E-06 1.0E-O2 3E-O4 7.4E-O2 1.8E-O5 1.OE-O2 2E-O3 
Chloroform filly cyst tarnationh Iber 1.000 2.4E-04 2.3E-O3 5.3E-C7 10E-O2 5E-05 1.3E-O2 3.1E-06 1.0E-02 3E-O4 
I.l.l-Tifchtoroethane Nverloxlctty 1.000 2.4E-04 2.0E-02 4.8E-06 O.OE-O2 5E-05 3.6E-01 8.4E-05 9.0E-O2 BE-O4 

TetracMoroethene hertorictty 1.000 2.4E-04 3.6E-O3 8.5E-07 1.0E-O2 OE-05 4.5E-02 1.1E-O5 1.0E-O2 1EO3 
fcerandUdneytoxfcty 1.000 2.4E-04 3.0E-03 7.1E-07 20E-02 4E-05 3.0E-02 7.1E-06 2.06-02 4E-04 

o 
t-h 

Subtotal
SutHoKI vdrtlto orn«nlc«

 3E-03 
 3E-O3 

Sub-total
Sub-total volatile orgsnlce

 3E-02 
 3E-02 R 

Ul 8Mnl-Votal«« OigwkM 
c» Pt»not* 

dMTMô l body weight. Murotoxlcty 1 .000 2.4E-O4 B.1E-03 2.2E-06 5.0E-O2 4E-05 6.BE-02 1.6E-O5 S.OE-02 3E-O4 
Immunotoglcal •fleets 100 5.3E-03 12E-00 3.0E-O3 4E-04 1.1E-O2 2.5E-06 3.0E-03 8E-04 

Sub-total 8E-04 Subtotal IE-OS 
SutHo«»l semi-volatile organlce 1E-03 Sub-total eaml-volallU orgmlca 2E-O3 

Anenle karaiosls.hyperplomenUtton.poesfctivssculaj 3 2.4E-O4 l.flE-03 3.BE-07 3.0E-04 1E-03 40E-03 0.5E-07 3.0E-O4 3E-O3 
Barium Increased blood pressure 3 2.4E-04 7.9E-02 1.8E-05 7.0E-02 3E-04 5.0E-01 1.2E-04 7.0E-02 2E-03 
Cedrnkm renal dameoe 10 2.4E-04 2.0E-03 4.9E-07 5.0E-O4 1E-03 3 DC-03 9.3E-07 5.0E-04 2E-03 

none 500 2.4E-04 4.1E-03 88E-O7 5.0E-03 2E-O4 4.8E-02 1.IE-OS 50E-03 2E-03 
Copper gastrolnlestlnal NA 2.4E-04 liE-02 3.5E-06 3.7E-02 9E-05 1.4E-01 3.3E-05 3.7E-02 9E-O4 
Mangeneee central nervous system etleels 1 2.4E-04 2.1E+00 5.0E-04 1.0E-01 SE-03 1.0E+01 2.4E-03 1.0E-01 2E-02 
Mercury renal effects l.ooo 2.4E-O4 12E-04 3.0E-08 3.0E-04 1E-04 4.4E-04 1.0E-07 3.0E-04 3E-04 
Nickel reduced body end organ weight 300 2.4E-O4 «.OE-03 t.4E-0(J 2.0E-02 7E-05 3.2E-02 7.6E-06 2.0E-02 4E-04 
Vanedhim none 100 2.4E-04 1.BE-02 7.0E-03 6E-04 B.OE-02 2.1E-OS 7.0E-03 3E-03 
Zinc enemta 10 2.4E-04 1.4E-01 3.2E-05 2.0E-01 2E-04 5.7E-01 1.4E-04 2.0E-01 7E-04 

SutHoUl metalc •E-03 Sub-total metals 4E-02 
Estlmaled hazard Index 1E-02 Estimated hazard Indax 7E-02 

NO uy ublM fac• Ihtlng <l KUTOM. 
tIA no r«fcnru < ti>*» »i. i «tiihliil. turatnn iro rnrtmlnv firt-f -r­ w«lw nUiid*nl wu wfapud and ad)u>lwl to *>« •pprapriato unit (U8EPA. HEAST. 1MI) 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Incidental Ingestlon of and Dermal Contact with Surface 
Water 
Surface Water; Swamp 
Future; Swimming and Wading; Trespasser 

%m 
Volatile Organic Compound* 
Hftogtnttad Oiytnkt 
Vinyl Chbrtda 
Dtchkwomalhana 
1.1-Dfchtoroalhana 
Chloroform 
1.2-Otehloroathana 
Î Dtchktropropana 
TriChbrOalharM 

Tatrachloroathana 
1,4-Dtcttofobanzaoa 

kmg
Uvar

adranal
kfclnay

circulatory ayatam
Hvar
Ifcar
fear
Uvar

 A
 B2

 C
 B2

 B2
 B2
 B2
 82
 C

 34E-O5 
 3.4E-05 
 3.4E-OS 
 3.4E-O5 
 3.4E-O5 
 3.4E-05 
 3.4E-05 
 3.4E-05 
 3.4E-05 

AromuOct 
Banzana laukamla A 3.4E-O5 

SarrO-VcUUU Organic* 
Porynuclav Anmtlte Hydmaubons 
Baozo{a)pyrana rtomaeh B2 3.4E-O5 

Phth*ltt*t 
Bla (2-Elhyti«y1) pMhaM* Ui/ar B2 3.4EO5 

Othtr 
tacphorona khtiay C 3.4E-O5 

Matala 
Araante 
Barytlum 

aldn
total tumors

 A
 B2

 3.4E-05 
 3.4E-O5 

PCBa and Paatlclda* 
Aroctof 124« 
Apoctof 1260 

Rvar
Hvar

 B2
 B2

 3.4E-O5 
 3.4E-O5 

^^^^^ '̂•''̂ A^rafl* ;';v -, /' "%.($%T%fo 

^^P /̂̂ t̂H^^^H*»t̂ /̂̂ 'fe«n<i«rM»̂ «̂ M|n̂ ;̂̂ i'4'̂ ,it
Mm^tf^Zffî '̂̂  '-'' f-?4lt{"^ ̂ «tflR*;» tttfl/ko/yw/TBfl^VttW^v^ ''frff''wwtk 

Sub-total volatlto orginlca

4.7E-O3 l.flE-07 7.3E+00
Subtotal

42E-03 1.4E-07 1.4E-02
Sub-total

4.3E-03 1.5E-07 4.1E-03
Sub-total

Sub-total aaml-volallla organlca

1.6E-03 5.4E-08 1.BE+00
8.4E-04 3.2E-08 4.3E+00

Sub-total imtala

2.1E-O4 ' 7.1E-09 7.7E+00
3.5E-04 liE-08 7.7E+00

Sub-total PCBa and paatkktea
Eatlmatad Incremtnlil riak

S.OE-03
1. 06-03
3.1E-03
2.3E-O3
5.9E-O3
1.7E-O3
25E-O3
3.6E-03
3.4E-04

4.7E-03

 1.7E-07
 6.3E-08
 1.1E-07
 7.6E-08
 2.0E-07
 5.7E-08
 8.4E-08
 1iE-07
 1.1E-OB

 1.0E-07

 10E+00
 7.5E-O3
 6.0E-01
 6.1E-03
 9.1E-O2
 8 8E-O2
 1.1E-O2
 5.1E-O2
 2.4E-O2
Sub-total

 2.9E-02
SulHotal

 3E-07 
 5E-10 
 6E-O8 
 5E-10 
 2E-O8 
 4E-OO 
 BE-10 
 6E-OO 
 3E-10 

 4E-07 

 5E-OO 
 6E-07 

 SE-07 

 1E-00 
 1E-06 

 2E-O8 
 2E-09 

 flE-10 
 6E-10 
 1E-06 

 9E-OB 
 1E-O7 

 2E-07 

 5E-O8 
 9E-O8 

 1E-07 
 2E-O6 

? '̂̂ '''̂ " '̂'''-X."54sffclpjium''̂ J^>'' ,- ':•""/• '•' 

$$&&%;**$ftli& 'r#W$$ffî ®$to 
ffxpCMttirv^AvMt̂ *̂ "', C««tc»rifyvtea«ffl«ifittt 
'&vj#i£tfr%{to&t ;l; , *"«<*rw»> A, Canoar^ 
il̂ B^* '̂̂ ^ 'ftH*^ '̂' i ̂ ««ak' ' 
te^M6f*£/-, *,& .<>;•;. ', 
%'toft W'toofiQUW'mWaMiv'*

4.gE-02
4.5E-03
2.5E-02
1.3E-02
8.7E-02
30E-04
2.4E-O2
4.5E-02
1.0E-04

7.0E-02

B.OE-03

7.0E-O3

2.0E-03

 1.6E-08
 1.5E-07
 B5E-07
 4.4E^)7
 20E-06
 1.0E-OB
 82E-07
 1.5E-O6
 3.4E-08

 2.4E-00

 2.0E-07

 2.4E-07

 OBE-08

 1.9E+00
 7 5E-03
 9OE-O1
 6 1E-03
 9 1E )̂2
 « 8E-02
 1.1E-O2
 5.1E-O2
 2.4E-02
Sub-total

 2.9E-O2
Sub-total

 7.3E+00
Sub-totll

 1.4E-O2
Sub-total

 4.1E-O3
Sub-total

Sub-total aaml-volatlla organlca

4.0E-03 1.4E-07 1.8E*00
5.8E-03 2.0E-07 4.3E+00

Sub-total matala

2.4E-04 8.2E-O9 7.7E+00
2.0E-O4 6.BE-09 7.7E«00

Sub-total PCBa and fMallckiM
Eallmalad Incramcnlal riak

 -" >';&-* "-. 

 3E-O8 
 IE-CO 
 5E-O7 
 3E^» 
 3EO7 
 7E-10 
 OE-OO 
 8E-08 
 BE-11 

 4E-06 

 7E-OS 
 4E-06 

8E-06 

 IE-OS 
 1E-06 

 3E-O9 
 3E-00 

 3E-10 
 3E-10 
 1E-06 

 2E-07 
 8E-07 

 IE -06 

 6E-08 
 5E-O8 

 1E^07 
 1E45 

K
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Incidental Ingestlon of and Dermal Contact with 
Surface Water 
Surface Water; East Pond 
Current; Swimming and Wading; Trespasser 

Votatlte Organic Compounds 
Hafc0M«i*dOfpOTfc* 

OMUonxnethan* •vwlodctty 100 oee-os 2.7E-03 2.7E-07 S.OE-02 
Subtotal 

Swnl-voMIlM 
Phtnolt 

dovalopmantal •ftecte 100 B.9E-05 

Sub-total volatll* organic* 

3.0E-03 3.5E-07 6.0E-01 
Sub-Iota! 

o 
Bb (2-EthytMxyl) phthatal* IncrMMd lv«r weight l.ooo 086-05 4.BE-O3 4.BE-07 2OE-O2 

Subtotal 
Sub-total ••ml-volatlla organic* 

Zinc 
central narvous lydwn alt*cU 

anamla 
i 
10 

o.oE-05 
e.oe-05 

2.1E-O2 2.1E-06 
4.4E-O3 4.3E-07 

Subtotal matal* 
Estimated haiard Indax 

1.0E-01 
2.0E-01 

NO - V«ki> or MenM«M Ml 
NA ­ A« 

by MWCM 

4E-08 
4E-06 
4E-06 

6E-07 
86-07 

2E-05 
2E-06 
2E-05 

2E-05 
2E-08 
8E-OS 
1E-04 

O.OE-03 8.9E-07 flOE-02 
Sub-total 

Sub-total volatlla organic* 

1.0E-03 9.QE-08 60E-01 
Sub-total 

OOE-03 50E-07 2OE-02 
Sub-total 

Sub-total **ml-volatll* organic* 

4.1E-02 4.1E-06 1.0E-01 
7.5E-03 7.4E-07 2.0E-OI 

Sub-total matal* 
E*tlmatad hazard Indax 

IE-OS 
1EOS 

IE-OS 

2E-07 
2E-07 

3E-05 
3E-06 
3E-OS 

4E-05 
4E-O6 
1E-04 
2E-04 
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Carcinogenic Risk Characterization (or Exposure to Chemicals Via Incidental Ingestlon of and Dermal Contact with Surface 
Water 
Surface Water; East Pond 
Current; Swimming and Wading; Trespasser 

Volallto Organic Compound* 
Ha/QpMMtodO/paviJc* 
Otchkxomalhana 

Saml-volatllM 
Ptthalaloa 
Bl» (2-ElhylMxyO phth«W« 

CO 

NO . VUi* or MMinrtkM M «MMii*M4 by •O 
Hi 

(Jl 
CO 

B2 1-.4E-05 

B2 1.4E-05 

2.7E-03 3.8E-08 7.5E-03 
Subtotal 

Sub-total volatlla organic* 

4.BE-03 88E-08 1.4E-O2 
Sub-total 

Sub-total Mtnl-volallla organlca 
Eallmatad Incramanlal cancar riak 

3E-10 
3E-10 
3E-10 

1E-00 
1E-OQ 
1E-O8 
1E-09 

B.OE-03 1.3E-07 7.5E-03 
SutHolal 

Sub-total volatlla organlca 

O.OE-O3 85E-08 1.4E-O2 
Sub-total 

Sub-total aaml-volatlla organlca 
Eatlmalad Incramanlal cancar riak 

1E-OQ 

IE-OB 
1E-09 

1E-09 

1E-09 
2E-09 

& 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Incidental Ingestlon of and Dermal Contact with 
Surface Water 
Surface Water; East Pond 
Future; Swimming and Wading; Trespasser 

VolatlU Organlo Compounds 
Hito0MMt«4OfpMfc* 
OfchtoromalrttM 100 2.4E-04 2.7E-03 6.4E-07 Q.OE-02 IE-OS B.OE-03 2.1E-06 6.0E-02 

SuMotil IE-OS SutMotal 
SulHotil volitlto org«nlca 1E-06 Sub-total volatlla organic* 

Phfnol* 
developmental effects 100 2y4E-04 3.6E-03 B.SE-07 fl.OE-01 1E-OO 1.0E-03 2.4E-07 60E-O1 

SutHodl 1E-06 Sub-total 
PMhalalM 
Bb (2-EttiytMxyO phthtW* Increased tver weight i.ooo 2.4E-O4 4.6E-03 LIE-OS 2.0E-O2 BE-05 B.OE-03 1.4E-08 2.0E-02 

SulHolal 6E-06 Sub-total 
Sub-toll! Minl-vol«UI« organic* 6E-05 Sub-total »aml-volatll« organic* 

ui 
oo 

l/UUte 
Uan 
Zloc 

central nervous system •fleets 1 
10 

2.4E-04 
2.4E-04 

2.1E-02
4.4E-O3

 5.0E-OB
 1.0E-O6

 1.0E-01
 2.0E-O1

 5E-05 
 5E-08 

4.1E-O2
7.SE-03

 8.7E-06 
 1.BE-06 

1.0E-01 
2.0E-01 

Sub-loUl m*t«l« 2E-04 Sub-total matala 
Estimated hazard Indax 3E-04 Eatlmatad hazard Index 

NO - V*kM or MonM*M MI 4MMinhM4 by tauten NIMWIC* tntertoto 
NA • A*• moild ln*d*qiMl> lodcky d«U M rdxwic* to**« 

4E-OS 
4E-OS 
4E-06 

4E-07 
4E-07 

7E-05 
7E-06 
7E-06 

1E-04 
9E-06 
4E-04 
BE -04 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Incidental Ingestlon of and Dermal Contact with Surface 
Water 
Surface Water; East Pond 
Future; Swimming and Wading; Trespasser 

VdatU* Otymnlo Compound* 

B2 3AE-OS 2.7E-03 9.2E-08

Sub-total voUIII* organic* 

 7.5E-O3 7E-10 
7E-10 
TE-10 

B.OE-O3 3.1E-07 

Sub-todl vditll* oiginlc* 

7.5E-03 
Sub-lot*) 

2E-00 
2E-M 

2E-00 

Ul 
o 

On\ 

PhthaJaloa 
Bit (2-EBiyhaxyt) phthalol* 

MB . Viku w Mootî mi »ol «tnnitn< by » 

B2 3.4E-OS 4.BE-03 1.6E-07 1.4E-02 
Sub-total 

SuMoltl Mml-voMlte orgcntes 
E*llnu1»d lncr*m«nlil c*nc*r risk 

2E-09 
2E-00 
2E-09 
SE-Ofl 

tJ.OE-03 20E-07 1.4E-02 
SutHotil 

Subtotal Mm>-vo4«tll« organic* 
Eatlmatcd Inoremcnlal cancw rlak 

3E-09 
3E-09 
3E-09 
BE-09 

oo 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Surface Water and Fish 
Surface Water; Swamp 
Future Use; Residential 

'̂ ^̂ ^̂ spipjjjjiiiiî ;̂"̂ "1"1!1^1?;/;;???? '̂ '̂ f:̂ ;;̂ ':'i:"";/"-'r-'\̂ î iiwn"''v"­ ••""••";•; 

mm. 
Volatile Organic Compounds 
HatogeoaiedO/panfc* 
1.1-Dfchloroethens
1.1-Otehtoroethane
de-1,2-Dtchloroett>ene
1.2-Dfchloroelhene
Chloroform
1.1,1-Trtcfibroethane
Tetrachloroethene
CMorobenzwie

 eVer lesions
 none

 hemslologlcsl sffects
 hemalologlcaJ effects

 fatty cyst lormallon In Ifcer
 Hverloxldty

 IrverUaddly
 •rversndWdney loxldty

 1.000
 1,000

 3.000
 3.OOO

 l.ooo
 1.000
 1.000

 l.ooo

 02E-O2 
 8.1E-02 

 82E-02 
 8.2E-O2 
 8.2E-02 

 92E-O2 
 0.5E-O2 

 8.2E-O2 

3.16-03 2.86-04
4.1E-02 3.8E-03
7.6E-02 7.0E-03
1.1E-02 O.BE-04
2.3E-03 2.1E-04
2.06-O2 1.BE-O3
3.6E-O3 3.4E-04
3.0E-03 2.8E-04

Sub-total volatile organlca

 8.06-03
 106-01
 1.06-O2
 1.0E-02
 1.0E-O2
 8.06-02
 1.0E-02
 2.0E-O2

Subtotal

 3E-O2 
 4E-O2 
 7E-O1 
 1E-O1 
 2E-O2 
 2E-02 
 3E-O2 
 1E-O2 
 1E+OO 

 1E+OO 

2.5E-02 2.36-03
7.56-01 8.8E-02
B.4E-01 7.7E-02
74E-O2 88E-03
1.3E-O2 1.2E-O3
3.66-01 3.3E-02
4.5E-O2 4.2E-O3
3.06-02 2.8E-03

Sub-total volatile organlca

 806-03
 1.0E-01
 1.OE-02
 1 06-O2
 1.OE-O2
 8OE-O2
 1.0E-O2
 2.06-02

Sub-total

 36-01 
 7E-01 
 BE +00 
 7E-O1 
 1E-O1 
 4E-O1 
 4E-O1 
 1E-01 
 1E+01 

 1E*O1 

ui 
00 

Seml-VolatUe Oreanlcs 
HMnoi* 
4-Methytpheool 
2,4-Otchlorophenol 

decreased body weight, neurotoxlcty
ImnunologlcaJ effects

 1.000
 100

 0.1E-02 
 0.8E-O2 

8.1E-03 8.3E-O4 5.0E-O2
5.3E-O3 S.OE-O4 3.0E-O3

Sub-total
Sub-total semi-volatile organlcs

 2E-02 
 2E-O1 
 SE-01 

 7E-01 

88E-O2 82E-O3 50E-O2
1.1E-O2 1.OE-O3 3.OE-O3

Sub-total
Sub-total eeml-volatlle oroenlca

 1E-01 
 3E-O1 
 (E-O1 

 9E-O1 

Uetals 
Arsenic 
Daikim 
Ueryllum 
Cadmfcjm 
Chromium 
Copper 
Manganese 
Mercury 
Nickel 
Vanadkim 
Zinc 

kerafc .̂ rryperplgmentalton.poesblevssculaj
Increased blood pressure

none
renal damage

none
gsstrolnlestlnsJ

renal eflecU
reduced body and organ weight

none
siMmta

 3
 3

 1OO
 10

 5OO
 NA

 1.000
 300

 100
 10

 8.1E-02 
 8.1E-O2 

 B.3I2-O2 
 1.06-01 
 8.3E-02 

 1.1E-O1 

 7.0E-01 
 8.7E-O2 
 B.1E-02 
 8.1E-02 

1.86-03 1.6E-04
7.8E-02 7.2E-03
0.4E-04 BOH -OS
2.OE-O3 2.06-O4
4.1E-O3 3.BE-04
1.5E-02 1.7E-03

2.1E+OO 1.86 -O1
1 .26-04 8.8E-O5
80E-03 5.BE-04
1.8E-02 1.86-03
1.4E-01 1.2E-02

Sub-total metals

 3.0E-O4
 7.0E-O2
 50C-03
 5.0E-O4
 S.OE-03
 3.7E-02
 1.0E-01
 3.0E-O4

 2.0E-O2
 7.06-03
 2.0E-01

 56-01 
 1E-O1 
 2L-O2 
 4E-O1 
 8E-O2 
 5E-O2 
 2E+00 
 3E-01 
 3E-O2 
 26-01 
 8E-O2 

 4E+OO 

4.06-O3 3.7E-04
506-01 48E-02
5.8L-03 54U-04
3.9E-O3 3.9E-O4
4.8E-02 4.5E-03
1.4E-01 1.6E-02
1.06+01 9.1E-01
4.46-04 3.1E-04
3.2E-O2 3.1E-O3
8.06-02 82E-03
5.7E-01 5.2E-02

SutHotal metale

 3OE-04
 70E-02
 5OC-O1
 S.OE-O4
 5OE-03
 3.7E-02
 106-01
 3.06-O4
 2.OE-O2
 7 OE-O3
 20EK)1

 1E+OO 
 7E-01 
 II Ol 
 BL-OI 
 96-01 
 4E-01 
 9E+00 
 lEtOO 
 2E-O1 
 1E.OO 
 3E^)t 

 2E+01 
Estimated hazard Index 6E+OO Eetlmated hazard Index 3E+O1 

Estimated liver* hazard Index
Eatlmated kidney* hazard Index
Eetlmated CNS" hazard Index
Eetlmated other*" hazard Index

 3E-O1 
 3E-02 

 2E+OO 
 3E+00 

Eetlmated liver* hazard Index
Eetlmated kidney* hazard Index
Eatlmated CNS** hazard Index
Eatlmaled other*** hazard Index

 2E+00 
 3E-01 

 VE+OO 
 2E+O1 

MD-VtlmcrMonMttMixilJ.Xnirlnî by trafcrtod mi) UU«* tat > Ihlhg «« •OWOM. 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Surface Water and Fish 
Surface Water; Swamp 
Future Use; Residential 

VolatlU Organic Compound* 
HaJopMMtad OrpwUca 
Vinyl CrdorUa king A 1.5E-O2 5.0E-03 7.5E-05 I.SEtOO 1E-O4 
DterOoromaflian* Uvar B2 1.5E-02 1. 86-03 2.8E-05 7.5E-03 2E-07 
t.l-DfcnloroattMn* adrenal C 1.5E-02 3.1E-O3 4.7E-05 6.0E-O1 3E-O5 
Chloroform tidnay B2 1.5E-02 2.3E-03 3.4E-OS B.1E-O3 2E-07 
1.2-Otetiloroalhana caxutalory *yat*m B2 1.5E-O2 5.0E03 BBE-05 9.1E-O2 8E-OO 
t ̂ OchloropropaiM Uvar B2 1.5E-O2 1.7E-O3 2.5E-05 6.BE-O2 2E-OA 
Trichbroaltian* fear B2 1.5E-O2 2.SE-03 3.8E-05 1.1E-02 4E-O7 
TatracntonMthan* Ikar B2 1.8E-O2 3.BE-03 5.8E-05 5.1E-02 3E-OO 
1«4-O)chlorob*nz*M lfe*r C 1.8E-02 3.4E-04 S.9E-00 2.4E-O2 1E-O7 

Subtotal 2E-04 

Banian* touXamhi A 1.5E-O2 4.7E-03 7.1E-05 2.9E-O2 2E-O8 
Subtotal 2E-04 

Sub-total volatlto organic* 4E-O4 

Saml-ValatU* Organic* 
PofynuelMrAnmtUe Hydncvbont 
B«nzo(a)pyran* alomach B2 1.5E-O2 4.7E-03 7.0E-05 7.3E+00 6E-04 

Subtotal 6E-04 
PMhaJate* 
Bb(2-EttiytMxyf)phttiatat* »V*r B2 1-SE-02 4X43 B.3E-05 1.4E-O2 86-07 

Subtotal 9E-07 
Ottttr 
taopnoron* Iddnay C 1.5E-O2 4JE-03 8.4E-OS 4.1E-03 3E-O7 

Subtotal 3E-47 
Sub-total aaml-vdatlla organic* 6E-04 

IMato 
Aisanle tidn A 1.5E-02 1.BE-03 2.4E-05 1.6E+00 4E-O5 
Baryllum total lumon B2 1.6E-02 B.4E-04 1.6E-O5 4.3E+00 CE-05 

Sub-total malala IE -04 

PCBa and Pa*Uckta* 
Aroctof 1248 IVar B2 3.4E+00 2.1E-04 7.1E-04 7.7E+00 5E-O3 

Aioctor1200 Uvar B2 3.4E+00 3.5E-04 1̂ E-03 7.7E+00 6E-03 
SutMotal PCB* and pactlcMaa 1E-02 
Eatlmalad IncnMnanUI rtak 2E-02 

4.8E-O2
4.5E-O3
2.5E-02
1.3E-02
8.7E-O2
3.0E-04
2.4E-02
4.5E-02
1.0E-04

7.0E-02

 7^E-04
 8.7E-05
 3.8E-04
 20E-O4
 I.3E-03
 4.SE-06
 3.7E-O4
 7.3E-04
 1.BE-OB

 t.1E-03

 1.96+00
 7 5E-O3
 8 06-O1
 6.1E-03
 ».«E-O2
 68E-02
 1.1E-O2
 5 IE-O2
 2.4E-02
SuMotal

 2.8E-02
Subtotal

Sub-total volatll* organlca

B.OE-O3 8.0E-05 7.3t+00
Subtotal

7.06-03 1.0E-O4 1.4E-02
SuMotal

2.06-03 3.0E-05 4.1E-O3
Subtotal

Sub-total aarnl-volatlla organlca

4.06-03 fl.OE-05 1 8E+OO
58E-03 0.2E-05 4.3E400

Sub-total matala

2.4E-04 B.2E-04 7.7E+00
2.06-04 6.8E-04 7.7E+00

Sub-total PCBa and p«allcld*a
Eatlrnat*d Incramanlal rlak

 1E-03 
 5E-07 
 2E-04 
 1E-O6 
 1E-O4 
 3E-07 
 4E-O8 
 4E-O5 
 4E-08 

 2E-03 

 3E-05 
 Km 

 4E43 

 7E-04 
 7E-04 

 IE-OS 
 1E-06 

 1E-07 
 1EO7 

 7E-04 

 1E-04 
 4E-O4 

 6E4>4 

 6E-03 
 5E-03 

 1E-02 
 2E -02 

G
 

ND •MMIraMv By tOIHCtt NIMWtOC^ MHf W •0 

2/2J/91 (SWDRINK.XLH1CALCS.XLS 

n
 



1/1 

I 

Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Surface Water and Fish 
Surface Water; East Pond 
Future; Residential 

VoUtlto Organic Compound* 
Hato0MMt*darp*nfc* 
DfchlorarMlhan* aVwtoridly 100 9.1E-O2 

ui 
o 

Ul 
00 

Seml-voMn** 
Phtnolt 
Phtnol 

Ptatimltttt 
Bit (2-Etfiyhexyi) phttiaUl* 

Uetat* 
Copper 
M*ng*n*M 
Mercury 
Zinc 

o»v*loornenUI*fl*d* 

lna»aMdfe*r weight 

oasdoWwtlnal 
central nervou* *y*l*m effect* 

rMMl«fl«cU 

100 

1.000 

NA 
1 

1.000 
10 

1.6E-04 

1.1E-04 

2.2E-O2 
1 .1E-04 
O.iE-oi 
1.1E-04 

NO . VakM tr hlonMhM Ml «MHn*»4 by • 
. fl«« !»•!» nl h«.Ui|inM li«H| ilXl no nlimiK linn mm l»t iibMil. Inn4i»n mi mi«ilitm hi mr » 

2.7E-03 2.SE-04 

Sub-toUl voliUI* orgink* 

eoe-oz 
Sub-lot*! 

4E-03 
4E-03 
4E-03 

O.OE-03 B.2E-04 

Sub-total volatll* organic* 

6.0E-02 
Subtotal 

1E-02 
1E-02 
1E-02 

3.6E-03 S.6E-07 60E-01 
Sub-lot*! 

8E-07 
BE-07 

1.0E-O3 1.6E-07 8.0E-01 
Subtotal 

3E-07 
3E-07 

4.8E-03 S.4E-07 2.0E-02 
Sub-toUl Mml-vol«tlto organic* 

3E-05 
3E-05 

O.OE-O3 0.7E-07 2.0E-02 
Sub-total Mml-volatll* organic* 

3E-05 
3E-05 

S.4E-03 1JJE-04
2.1E-02 2.3E-09
12E-O4 7.5E-05
4.4E-03 4.0E-07

Sub-loUl m«l*l* 
E*llm*t*d haxard Index 

 3.7E-02 
 1.0E-O1 
 3.0E-04 
 2.0E-01 

3E-O3 
2E-OS 
3E-01 
2E-OB 
36-01 
3E-O1 

8.3E-03 2.1E-04
4.1E-02 4.6E06
2.4E-04 1.5E-04
7.SE-03 B.3E-07

Sub-total metal* 
Eel (mated huard Index 

 3.7E-O2 
 1.OE-O1 

3 OE-O4 
 20E-OI 

6E-03 
5E-05 
5E-01 
4E-O6 
6E-01 
SE-01 

1M1) 

«.A' 

R 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Surface Water and Fish 
Surface Water; East Pond 
Future; Residential 

,>??r,?..̂ P*d«f;imift*'1? 
ĴK;:-/ '/ '/£'••''•S'tyt'fc, •'«.' *-,, 

•*®^-mî f̂crt$* 

VoMlta Organic Compound* 

B2 1.56-02 2.7E-03 4.0E-05 7.5E-03 3E-07 9.0E-03 1.3E-04 7.5E-O3 1E-08 
SutHolil 3E-07 SutMolal 1E-06 

SiMMotal volitlU organic* 3E-O7 Sub-total volatll* organic* 
Swnl-voMltoa 
PfttfiataiM 
Bit (2-EttiytMxyl) phthatate Hv«r B2 1.5E-02 4.BE-03 7iE-O5 1.4E-02 1E-O6 0.0E-03 9.0E-05 1.4E-02 1E-06 

SutHolal Mrnl-volitll* organic* 1E-OG Sub-total sMnl-volalll* organic* 1E-06 
E>tlm*1*d IncrenMnlal canc«r riak 1E-06 E*tlmat*d lncr*m*ntal canc*r riak 2E-06 

Ul 
.u 

O 

ui 
oo 

k.*-< 

G 
U) 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via digestion of Fish 
Surface Water; Swamp 
Current; Residential 

VoMB* Organic Compound* 
HafcpanafadOrpanfc* 
1.1-Dldiloroethera Ivwlerion* 1.000 6.6 6.2E-O4 3.1EO3 2.0E^X> OOE^KJ 2.KE-O2 1.6E-OS B OE-O3 2E O3 
ckt-12 -Olchloroelhera hamalotoglcal eltocl* 3.000 1.8 1.8E-O4 7.8E-O2 1.4E-O6 1.0E-O2 It O3 8.4EOI l.bCM 1.ULO> ILW 
l̂ -OtcfOoroethera hamalologlcal attocli 3.000 1.6 1.8E-04 1.1E-O2 1.BE-06 1.0E-02 2E-04 7.4E-02 1.3E-05 1.0E-O2 
1.1.1-Trichloroethan* liver toxlcty 1.000 6.6 8.2E-04 2.0E-02 1.2E-OS 8.0E-O2 1E-04 3.8E-01 2.2E-O4 B.OE-O2 2E-O3 
TatricrUoroethem liver loxlcly 1.000 31 3.4E-O3 3.6E-03 1.2E-05 1.0E-02 1E-O3 4.6E-02 1.5E-04 1.0E-02 2E-O2 
^hlorobenxen* lver*nd kidney toxtelty 1.000 10 1.1E-03 3.0E-03 3.3E-06 2.0E-02 2E-04 3.0E-02 3.3E-OS 2.0E-02 2E-O3 

Sub-laid 3E-O3 Subtotal 4E-W 

Ln 
en 

O
Hi 

Ammttkt 
Toluera 
Elhyfconzera 

Iver and kidney weight change*
Nver and kidney toxlc»y

 1.000
 1.000

 10.7
 37.6

 1.2E-03 
 4.2E-03 

2.1E-02 
3.7E-03 

2.6E-05 
t.SE-05 

Sub-total volstll* organic* 

2.0E-01 
l.OE-OI 

Sub-told 

1E-O4 
2E-04 
1E-04 
4E-03 

1.7E-01 
4.6E-O2 

2.0E-O4 
1.BE-O4 

Sub-total volatlto organic* 

20E-O1 
t.OE-01 

Subtotal 

IEO3 
2E-O3 
JE-03 
4E-02 

> I 

\_f.i 

G 
LJl 
CO S«ml-VolaU« Organic* 

P/wnoh 
2.4-Olchloroph*nol knmunologlcal •ttoctt 100 41 4.6E-03 6.3E-O3 2.4E-OS 3.0E-03 BE-O3 1.1E-O2 4.BE-05 3.0E-03 2E-O2 

Sub-total IE-03 Subtotal 2E-02 
Aromttkt 
1.2-Dlcf*>rob*nmw lv*r end kttnay 1.000 66 0.2E-03 6.6E-03 3.6E-06 B.OE-02 4E-04 3.1E-02 1.BE-04 B.OE-02 2E-03 
1.2.4-Trtehlorob*ni«ra lncrM**d adrenal wrtghl 1,000 2.800 3.1E-01 4.4E-03 1.4E-03 1.0E-02 1E-01 3.0E-03 6.3E-04 1.0E-02 BE-02 

Sub-total 1E-01 Subtotal 1E-01 
Sub-loUl *am(-volall* organlca 1 E-01 Subtotal **ml-volatll« organlca 1 E-O1 

Arienk; k*rato»l». hyperplgmen1atlon.po«ilblew«»culat 3 1 1.1E-04 1.6E-03 1.8E-07 3.0E-04 6E-04 4.0E-03 4.4E-07 3.0E-04 IE-03 
Beryllum none 100 10 2.1E-03 B.4E-04 2.0E-06 6.0E-03 4E-04 68E-03 1.2E-O5 E.OE-03 2E-O3 
Cadmium renal damage 10 81 B.OE-03 2.0E-03 1.BE-OS 6.0E-O4 4E-O2 3.9E-03 3.5E-05 5.0E-O4 7E-O2 
Chromium nora BOO 16 1.8E-03 4. IE-03 7.3E-06 5.0E-03 1E-O3 4.8E-O2 8.5E-OS S.OE-03 2E-02 
Copper paetrolnteillnal NA 200 2.2E-02 1.6E-02 3.3E-04 3.7E-O2 BE-03 1.4E-01 3.1E-03 3.7E^2 
Mangan*** central nervou* *y»t*m etlecti 1 1 1.1E-04 2.1E+00 2.3E-04 1.0E-01 2E-O3 1.0E+O1 1. IE-03 1.0E-O1 1E-02 
Mercury reruUellecl* 1.000 6.600 6.1E-01 1.2E-04 7.6E-06 3.0E-04 3E-01 4.4E-04 2.7E-04 3.0E-O4 BE-01 
Nickel reduced body and organ weight 300 47 6.2E-O3 6.0E-03 3. IE-OS 2.0E-O2 2E-O3 3.2E-02 1.7E-04 2.0E-O2 BE -03 

Vanadkm nora 100 1 1.1E-04 1.8E-02 1.BE-06 7.0E-03 3E-O4 BOE4W 1.0E-05 70E03 IE O3 
Sub-total malab 3E-OI Sub lolal mclaU 1 1 . OO 

PCB* and PectlcM** 
Methoxychlor developmenlal eltoct* 1.000 8.300 B.2E-01 2.6E-04 2.3E-04 5.0E-03 SE-02 4.3E-04 4.0E-04 5 OE-03 BE-02 

Subtotal pcb* and paalfeMaa 6E-02 Subtotal pcb* and pattlcldM tE-02 
Eallmatad haiard lnd«* 5E-01 Eatlmatad hazard Index 1E«00 

NO - Vik»w Monwlon not 4mm*»4 by Mura» utonnwd; Mw tod wy Uto* Iw • Mng el WUCM. 
adQpMandwIuiMlotWHipra^ 

IBIOSWIH3.XLH1CALC8.XLS 3/19/93 



1/1 

Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Fish 
Surface Water; Swamp 
Current; Residential 

VoWUU Organio Compound* 
HakvwMtod Organic* 
Vinyl Chloride lung A 1.2 S.6E-O6 6.0E-03 2.8E-07 1.8E*OO 4.BE-02 2.7E-O6 I.BEtOO BE-06 
Dfcttoromathana Hvw B2 1 4.8E-05 1.8E-O3 8.6EO6 7.6EXX3 7E-10 4.6E-03 2.1E-07 7.5EO3 2E-OU 
t.l-DkhlorMlhana •drenal C 6.8 2.7E-04 3.1E-O3 8.4E-07 6.0E-01 6E-07 2.6E-02 8.7E-06 6.0E-01 4E-06 
Chloroform kidney B2 3.8 1.8E-04 2.3E-03 4.0E-07 6.1E-O3 2E-O0 1.3E-02 2.3E-06 6.1E-03 1E-08 
1.2-Dfchloroathana ckculilory ty»1wn B2 1 4.BE-05 6.BE-O3 2.8E-07 B.tE-02 3E-06 8.7E^2 4.1E-O6 B.IE-O2 4E-07 
1.2-Dtchkxopropan* Uvw B2 1 4.8E-05 1.7E-03 7.0E-O8 6 SEW 6E-00 3.0E-04 1.4E-06 68E-02 1EO9 
TricNortMthMM B2 10.8 S.OE-04 2.6E-03 1.3E-06 1.1E-02 1E-06 2.4E-O2 1.2E-05 1.IEO2 1E-07 
Totrachloroathan* B2 31 1.6E-O3 3.6E-03 6.3E-08 6.1E-02 3E-07 4.6E-02 66E-05 E.1E-02 3E-06 
1.4-Olcrilorob*iUBna C 68 2.7E-03 3.4E-04 8.0E-07 2.4E-02 2E-08 1.0E-04 2.7E-07 2.4E-02 6E-OB 

Ul 

O
HI 

B«ru*n* (•ukwnl* 6.2 2.6E-04 4.7E-03 

SuMoUl 

1.2E-08 2.DE-02 
SuMoUl 

SuMoW volKIU organic* 

1E4M 

3E-08 
1E-M 
1 E-<M 

7.0E-02 

SuMoUl 

2 BE^tt 
Subtotal 

Sub-total voMII* orouilc* 

1E-06 

6E 07 
»£-or 
1 E-45 

Hiv;
I.; 
OJ 

Ul 
00 ••ml-VohU* Organic* 

Potynudttr Anmtlio HyOrocvboi* 
Banzo(a)pyr*na tlonwch B2 4.BE-06 4.7E-O3 2.2E-07 7.3E+00 2E-06 6.0E-O3 2.0E-07 7.3E+00 2E-O6 

SulMoUl 2E4W Sub-total ZE-04 

Bit (2-ElhytMxyQ prthalal* Hvw B2 4.BE-06 4.2E-O3 2.0E-07 1.4E-02 3E-OO 7.0E-03 3.3EX)7 1.4E^2 6E^» 
SuWoUl tE-0» Sub-total 6E-M 

attar 
laophorona kidney C 4.8E-05 4.3E-O3 2.1E-07 4.1E-03 8E-10 2.0E-03 B.6E-08 4.1E^X3 4E-10 

SulMoUl IE-10 Sub-total 4E-10 
Subtotal **ml-Vol*IN* orgulc* 2E-<M Sub-total aaml-volatNa organlca 2E-O4 

Anwilc •kkt A 1 4.8E-06 1.8E-03 7.6E-08 1.8E+00 1E-O7 4.0E-03 1.8E-07 1.8E+00 3E-07 
Bwyllum total tumor* B2 10 B.1E-04 0.4E-04 B.SE-07

Sub-total NwUto
 4.3E400 4E-06 

 4E-M 
6.BE-03 6.2E-06

Sub-total matab
 4.3E+00 2E-OS 

 2E-05 

PCB* Mid PMtkldM 
Arodor1248 B2 71.000 3.4E400 2.1E-04 7.1E-04 7.7E+00 6E-03 2.4E-O4 8.1E-04 7.7E+OO 6E-03 
Aroda 1260 Hvw B2 71.000 3.4E+00 3.6E-04 1.2E-03 7.7E+OO BE-03 2.0E-04 8.6E-04 7.7E+00 5E-03 

Subtotal pcb. Sub-total peba and paatklda* 1 E-O2 
E*llm*t*d bicr*m*m*l c*nc«r rtok 1E-«2 Eallmatad bicramanlal cancar tl*k 1E-07 
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Non-Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingestlon of Fish 
Surface Water; East Pond 
Current; Residential 

VoMlto Organic Compound* 
Httoguntitd Orgtnkt 
CHchkxornsthan* Iberkoddty 100 1.1E-O4 2.7E-03 3.0E-07 aoe-oa 

Sub-lot •) 
Sub-total volatile organic* 

Semi-volatile* 
Phenol* 
Phenol developmental eflect* 100 1.8E-04 3.0E-03 5.0E-07 6.0E-01 

SuMotal 
PhttuJttfS 

Ul
-J 
O 

Bb (2-ElhytMxyl) pMhatal* 

Metal* 

Increased tor weigh! 1 ,000 1.1E-04 4.BE-03 5.4E-07 2.0E-02 
Sub-total Mml-voliUto organic* 

Copper OutrolntMtUwl NA 22E-02 S.4E-03 Î E-04 3.7E-02 
Ul 
00 Mercury 

central IMTVOU* •ytlMii •fl*cta 
rwwl «n*cu 

1 
1.000 

1.1E-04 
8.1E-01 

2.1E-O2
15E-04

 2.3E-00
 7.5E-O5

 1.0E-O1 
 30E-O4 

Zinc •iMinta 10 1.1E-O4 4.4E-03 4.0E-O7 2.OE-01 
Sub-total metal* 
Eallmatad hazard Indax 

. Vilin «r mil il>tiiri*nil hyi iiy tablM tor• IMn« •« 

ww­ ^̂ filMJil:̂ y?&,$»*#• 
M

5E-00 80E-O3 1.0E-OB flOE-02 2E-O5 
6E-06 Sub-total 2E4>6 

EE-06 Sub-total volatile organlca 2E-OS 

9E-07 1.0E-03 1.6E-07 e.OE-O1 3E-O7 
BE-07 Sub-total 3E-07 

3E-05 8.0E-03 6.7E-07 2.OE-O2 3E-05 
3E-OS Sub-total Minhvolalll* organlca 3E-OS U 

3E-03 9.3E-O3 2.1E-04 3.7E-02 6E-03 
2E-05 4.1E-02 4.6E-06 106-01 5E-05 
3E-01 2.4E-04 1.5E-04 30E-04 5E-OI 

2E-00 7.5E-03 B.3E-O7 
3E-01 Sub-total iratato BE -01 
3E-01 Eatlmalad hazard Index 6E-01 

. 1B01) 

[ BIOEPOIID. XLH) CALCS. XLS 
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Carcinogenic Risk Characterization for Exposure to Chemicals Via Ingest Ion of Fish 
Surface Water; East Pond 
Current; Residential 

,»Z"TWs?*?*9 T m?%/-;>'^'**i !?<• s 4'' ~™~"5-<\ 

^l^f^^^^-ff^? 

Volatile Organic Compounds 
HaJopena/»d O/pwifc» 
CMcttloronMUtao* 

S*mi-voMUM 
PMhalatM 
Bto (2-ElhylMxy1)pMhalal* 

ft/«r 

B2 

4.86-05 

4.BE-05 

2.7E-03 1.3E-07 

Sub-lotil votitlto organic* 

7.5E-03 
SuMotal 

4.8E-03 2.3E-07 1.4E-O2 
Sub-tot*) Mml-volcUl* orgmlca 
E*tlnul*d IncranMnltl c«nc«r rl*h 

1E-09 
1E-OQ 
16-09 

3E-09 
3E-00 
4E-O9 

0.0E-03 4.3E-07 75E-03 
SuMoUl 

Sub-total volatll* org*nlc» 

6.0E-03 2.9E-07 1.4E-02 
Sub-tool Mml-volatll* organic* 
Estimated Incremental cancer riak 

3E-08 
3E-OB 
3(: Ofl 

4E-09 
4E-09 
7E-08 

I 1 
Ln 
oo NO . Vaba er MMmaftw not ddaraiheri tya uy UU« tor a IMkig el mma. 

OJ 
ui 
oo 

3/19/91 [BIOEPOtf "'̂ lCALCS.XLS 
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Plclllo Farm Baseline Ecological Rl«k Assessment 
Exposure Assumptions for American Woodcock 

EQUATIONS " ' . • • -^ •;- ::';:;:: •:• ' • ' • .:.
:- .:':--: :•;. .V:^.:-;- ::-x;.. • • . • • ; - ' :•: ' , ,": • • • • : . : :;:' ;;H:;.:i-v.;"-:-^;r:: .:K::-.:: ::;::-:..,. ,: . • ...-. 

Dott/u0*0ttay>« [(CSxIS) + (CFxlF)]xA CF(ug*g) m CSx BAF x M 

RECEPTOR ASSUMPTIONS 

Scenario
Pararrwtar • •  • . • • •: :: '­

Parameter Symbol 

American Woodcock 

O 
l-h 

BWxFA 

So« Food 
; Body ! IngMttoh IngMtlon : On-ill* , Total 

 .  • W«lgM 
; (KO> 

•" '•:;•:'•• R«t«i ..::. 
(koWay) 

Rat* 
(kgMay) 

ForaglnoArea 
..:" (acrat) ,;...' :

Foraging Area 
 (acre*) 

BW IS IF A FA 

0.15 0.006 0.15 5.5 5.5 

CS > Concentration ol contaminant In aoll 
CF > Concenlrallon oi contaminant In lood (earthworms) 
BAF = Contamkiant-gpeclllc bloaccumulatlon (actor 

HO - DottMOAEL 

Dry to Wet Weight
 
Converelon
 

Factor
 

M 

I02 



Plclllo Firm Baeellne Ecological Rlak Aeaeeement
 
Expoeure A»«umptlon§ forth* Short-tailed Shrew
 

: :  :EQUATIONS ' : - i ' : : f f - ' ' ' . ' ; • • ' • • . • : • • - ' , ; '  ' . ' " . . .  ' . .: . . : . . • ' • ' . 

Dof»(ugOtgaty)m [(CS X IS) + (CF x IF)] X A 
BWxFA 

CF(ugOcg)m CSxBAFxU HO - Dott/NOAEL 

RECEPTOR ASSUMPTIONS 

Scenario 
Parameter 

Body 
Weight : 

8o» 
Ingeellon 

Rate 

Food 
lno**tion 

Rate Foraging Area 
(acrea) 

Total 
Foraging Area 

(acrea)' 

Dry to Wei Weight 
Conversion 

Factor 

Parameter Symbol BW IS IF A FA M 

M Short-tailed Shrew 0.02 0.0008 0.02 0.5 0.5 0.2 

O 
HI 

CTi CS = Concentration ol contaminant In soil 
CF = Concentration ol contaminant In food (eamtworms) 
BAF * Conlamlnant-apeclTIc bloaccumulatlon (actor 



Plclllo Farm Baseline Ecological Rl«k Assessment 
Risk Characterization tor American Woodcock 
Terrestrial Soil; Disposal Zoo* 

Average Maximum 

Compound* Bloaccumulallon 
Factor 

Soil 
Cone. 

Food 
Cone. 

DOM NOAEL Hazard 
Quotient 

Soil 
Cone, 

Food 
Cone. 

Dose NOAEL Hazard 
Quotient 

uo*o uflAfl uo/ko/day Ufl/kO/d«y ug/kg ug/kg Ug/kg/day ug/kg/day 

Metals 
Copper 
Lead 
Nickel 

5.2E-01 
4.SE-01 
4.1E-01 

3.7E+04 
B.1E+03 
O.OE+03 

3.9E+03 
7.3E+02 
S.OE+02 

5.4E+03 
1.0E+03 
7.4E+02 

ND 
2.0E+02
1.2E+03

 5 
 0.6 

2.9E+05 
36E+04 
4.6E+04 

3.0E+04 
3.3E+03 
3.9E+03 

4.1E+04 
4.7E+03 
G.8E+03 

ND 
2.0E+02 
1.2E+03 

24 
5 

Pesticides 1.5E+01 4.2E+01 1.3E+02 1.3E+02 1.0E+00 130 1.3E+02 4.1E+02 4.1E+02 1.0E+00 411 

PCBs 1.5E+01 7.3E+02 2.2E+03 2.2E+03 2.0E+01 112 9.1E+03 2.8E+04 28E+04 2.0E«01 1397 

GO 

O 
Chlorinated VOCs 

Aromatic VOCt 

1.5E+01 

1.5E+01 

1.1E+01 

1.1E+01 

3.4E+01 

3.3E+01 

3.5E+01 

3.3E+01 

ND 

ND 

2.7E+01 

4.5E+01 

8.2E+01 

1.4E+02 

B.3E+01 

1.4E+02 

ND 

ND 

Total Hazard Index
Background Risk

Bkgrd. as a % of Total

 248 
 14 
 6% 

Total Hazard Index 
Background Risk 

Bkgrd. as a % of Total 

1,836 
14 

1% 

ND > Toxldly data are not avalabto al Ihb time, therefor* • rbk was not estimated. 

I 



Plcllto Firm Baaallna Ecological Risk Aae««am«nt 
Rlik Characterization tor Short-tailed Shrew 
Terreetrlal Soil; Dlepoeal Zone 

Compound* 

Metal* 
Copper 
Lead 
Nickel 

Pntlclde* 

PCBe 

Chlorinated VOCe 
O 
rh Aromatic VOCe 

Average Maximum 

BkMceumulatlon Soil Food Doe* NOAEL Hazard Soil Food Ooee NOAEL Hazard 
:: Factor . Cone. Cone. Quotient Cone. Cone. Quotlant 

ug/kg ug/kg ug/kg/day ug/kg/day ug/kg ug/kg ug/kg/day ug/Vg/day 

5.2E-O1 3.7E+04 3.9E+03 54E+03 4.2E+02 13 2.9E+05 30E+04 4.1E+O4 98 
45E-01 8.1E+03 7.3E+02 1.0E+03 50E+00 209 3.6E+04 3.3E«03 47E*03 5.0E+00 946 
4.1E-01 6.0E+03 5.0E+02 7.4E+02 5.0E+02 1 4.8E+04 3.9E + 03 5.8E+03 50E*02 12 

1.5E+01 4.2E+01 1.3E+02 1.3E+02 1.0E+00 130 1.3E+02 4.1E+02 4.1Et02 I.OEtOO 4 1  1 

1.5E+01 7.3E+02 2.2E+03 2.2E+03 2.5E+01 90 9.1Et03 2.8E+04 2.8Et04 25E+01 1118 

1.5E+01 1.1E+01 3.4E+01 3.5E+01 1.0E+02 0.3 2.7E+01 8.2E+01 8.3E+01 1.0E+02 0.8 

1.5E+01 1.1E+01 3.3E+01 3.3E+01 1.0E+02 0.3 4.5E.01 1.4E+02 1.4E+02 1.0E+02 1 

Total Hazard Index 444 Total Hazard Index 2,587 
Background Rl*k 571 Background Rlak 571 

Bkgrd. a* a % ot Total 129% Bkgrd. aa a % ot Total 22% 



Graan Frog Tadpola and Aquatic Community Hazard Quo .« and Indlcat for 

U1 

O
HI 

Surfaca Watar of Wadand Exposura Zorra 

Surlac* Walar CbnoMtratloii AWOC 

Contaminant* of Concern flttexHUtnd Ft*r»l 
Av» 1": •. Max. . • • Uotto* -. ' aeuW chronic chronic 
ogK . :• ' .• MA :• :: MO* <xri vgfl 

(Mil* 
Aluminum 5108.08 38000 SW-10 748 
Cadmium 2.11 4 SW-19 0.82 0.38 1.1 
Coppar 5.73 31.70 SW-19 4.80 3.62 12 
Iron 25118 308500 SW-25 1000 
Lead 24.88 136 SW-1B 13.98 0.54 3.2 
Marcury 0.12 0.30 SW-Ofl 2.40 0.01 0.012 
Zinc 84.33 368 SW-19 36.15 32.75 110 
Sub-tot*) 

PMtfcUM 

Jl.Wrln 0.06 0.18 SW-16 1.00 0.0019 0.0019 
Hoptachtor 0.03 0.18 SW-18 0.52 0.0038 0.0038 
Sub-total 

PCBa 
M* defected 

PhthaUtaa 
Bit (2-Ethytwxyl) phthalata 4.58 7 SW-18 555 12 3.00 
Dtothyl phlhalala 4.68 6 SW-02 2.605 58 3.00 
Dkrwthyl pHhalata 4.78 6 SW-02 1,650 37 3.00 
Sub-total 

Chlorinated VOCa 
1.1,1-Trfchloroathana 113.65 1000 SW-02 . 

1.1.2-Triohbn>-1.2.2-TrlluoK>elhano 8.85 67 SW-25 . 

1,1-Dlchloro*lhan* 60.68 800 SW-02 . 

1.1-Dlchlorotlhana 4.53 29 SW-02 560 13.0 
1.2-Dtehtoroathana 11.14 05 SW-02 5.900 131 20.000 
1.2-Dtehtoroalhana, (Total) 81.40 760 SW-02 . 

1.2-Dlchloropropana 3.18 25 SW-23 2.625 58 5,700 
Chbrobannna 3.45 30 SW-25 795 18 50 
Chbroathana 11.35 130 SW-25 . 

Chloroform 5.83 44 SW-23 1,445 32 1,240 
Tatrachbroathene 12.58 ISO SW-02 240 5.3 840 
Tetrahydrofuran 43 78.5 SW-25 . 

ttana- 1 ,2-DlchkHoethona 1.10 3 SW-19 . 

TrfcNoroathene 34.15 880 SW-02 1,950 43 21.900 
TitcNorolluoronMthana 1.40 6 SW-25 . 

Sub-total 

Aromatte VOCa 
Danzana 10.19 110 SW-02 285.00 5.90 . 
Ethyfcaruana 7.11 73 SW-02 1800.00 36.00 
TokMna 34.35 610 SW-02 835.00 14.00 
Xyl«na«, (Total) 10.35 140 SW-02 . 

Sub-total 

Total Hazard bidax 
Bkgrd. Rlak 
% of total 

Hazard Ouotfanta and IndloM 

AAfetofclaiKf Ffdtttl 
aeuta chronic chronic 

avo. max. avg. max. avg. max. 

7 51 
3 5 8 10 2 4 
1 7 2 9 0.5 3 

25 307 
2 10 45 250 8 43 

0.05	 0.1 10 25 10 25 
2 10 2 11 0.58 3 
7 *2 64 306 S3 494 

0.06 0.2 31 »5 31 85 
0.08 0.3 9 42 8 42 
0.1 0.5 3* 137 M 117 

0.01 0.01 0.4 0.8 2 2 
0.002 0.003 0.08 0.1 2 3 
0.003 0.005 0.1 0.2 2 3 
0.01 0.02 l i f t 

.
 

.
 

.
 

0.01 0.05 0.3 2 ­
0.002	 0.02 0.09 0.7 0.001 0005 

. 
0.001 0.01 0.05 0.4 00006 0.004 
0.004	 0.04 0.2 2 0.07 06 

. 

0.004 0.03 0.2 1 0.005 0.04 
0.05 0.6 2.37 28 0.01 0.2 

. 
0.02 0.29 0.79 13 0.002 0.03 

. 
0.0* 1 4 41 0.09 O.I 

0.04 0.4 2 19 
0.004 0.05 0.2 2 
0.05 0.98 2 44 

0.1 1 4 64 

6 34 113 S55 *7 5*0 
2 2 « « 2 J 

26% 6% 5% IK 2% 0.3% 

till ft« Rhod« l«l«nd W«t»i Qutllly CriuHi !• b«Md on t mtM luidmM ol 21 mgTL 

•-• ln<fc:«lM h«l •» AWQC tot ti. eonumlniM ol cencwn ll unpuUMwd «l Ml bit* 



Green Frog Tadpole and Aquatic Community Hazard Quotient* and Indict i for 

CTi 

o 
Hi 

Surface Water of Aquatic Exposure Zone 

Surface Watar Concentration • . \ -0  : , • AWOC . '' .. :; Hazard Quotient* and Indlc** 

Contaminant* of Concern 
Avg.

. . ••*
 Max.

 .-..;. «9* .
 Location 

 ,-. 

RtHHtohUnd
acute :. ehronte
<** •&

 f«oW 
 chronic 

 «#i avg.

Rhod»M*n<i
acute chronic

 max. avg. max. avg.

 Ftdinl 
 chronic 

 max. 

Melala 
Aluminum 
Cadmium' 
Copper* 
ran 

Lead* 
Mercury 
Zinc 
Sub-tola) 

5.005
2.04
13.13
18.737
42.11
0.13

102.40

 53,700
 3.90
 140.00
 230.000
 240.50
 0.44
 569.00

 SW-26 
 SW-05 
 SW-26 
 SW-26 

 SW-15 
 SW-26 
 SW-15 

0.82
4.60

13.98
2.40
36.15

 0.38
 3.62

 0.54
 0.012

 32.75

748 
 1.1 
 12 

1000 
 3.2 
 0.012 

 110 

2
3

3
0.05

3
11

 5
 29

 17
 0.2
 16
 67

 5
 4

 77
 11
 3
 100

 10
 39

 441
 37
 17
 S44

7
 2
 1

19
 13
 11
 0.9
 S3

 72 
4 

 12 
 230 
 75 

 37 
5 

 434 

P.atldda* 
Melhoxychlor 
Subtotal 

0.24 0.43 SW-13 0.03 
o o o o

8
 a

 14 
 14 

PCB. 
Aroclor 1248 
Aroclor 1260 
Subtotal 

0.18
0.26

 0.24
 0.20

 SW-26 
 SW-15 

2
2
 0.014
 0.014

 0.014 
 0.014 

0.09
0.1
0.2

 0.1
 0.1
 0.2

 13
 16
 31

 17
 14
 31

 13
 18
 31

 17 
 14 
 31 

Phthalate* 
Bla 2-(Ethylhexyl) phlhalale 
Dimethyl phthalate 
Sub-total 

4.46
4.69

 7.00
 7.00

 SW-16 
 SW-15 

555
1650

 12
 37

 3.00 
 3.00 

0.01
0.003

0.01

 0.01
 0.004
 0.02

 0.4
 0.1
 0.5

 0.6
 0.2

 0.8

 1
 2

 3

 2 
2 

5 

Chlorinated VOCe 
1,1,1-Trichloroethane 
1 . 1 .2-Trlchk>ro-1 ,2.2-Trilluoroethane 
1 . 1 -Dichldfoelhane 
1.2-Oichloroelhane 
1.2-Dichloroethene. (Total) 
1 ,2-Dichloropropane 
Chtoro benzene 
Chtoroe thane 
Telrachloroethene 
Tetrahydrofuran 
Trichloroelhene 
Trlchlorolluoromelhana 
Sub-total 

3.95
2.29
7.26
2.00
10.70
1.57
1.66
4.93
1.59
11.67
1.41
1.96

 44.00
 2.50
 67.00
 10.00
 74.00

 0.30
 2.00
 33.00
 2.00
 20.00
 1.00
 4.00

 SW-15 
 SW-15 
 SW-15 
 SW-05 

 SW-15 
 SW-14 
 SW-15 
 SW-15 
 SW-05 
 SW-05 
 SW-26 

 SW-1S 

. 

. 

. 

5900
. 

2625
795
. 

240
. 

1950
. 

 131

 56
 IB

 5.3

 43

 20000 

 5700 
 50 

 640 

 21900 

. 

. 

. 

0.0003
. 

0.001
0.002

. 
0.01

. 
0.001

. 

0.01

 0.002

 0.0001
 0.003

 0.008

 0.0005

 0.01

 0.02

 0.03
 0.09

 0.3

 0.03

 0.5

 0.08

 0.01
 0.1

 0.4

 0.02

 0.6

 0.0001

 0.0003
 0.03

 0.002

 0.0001

 0.04

 0.001 

 0.00005 
 0.04 

 0.002 

 0.00005 

 0.04 

Aromallc VOC* 
Benzene 
Toluene 
Xylenes, (Total) 
SutMotal 

1.59
18.63
1.70

 2.00
 165.00

 3.00

 SW-15 
 SW-15 

 SW-15 

265
635
. 

 5.9 
 14 

0.01
0.03

-
0.04

 0.01
 0.3

 0.3

 0.3
 1

 2

 0.3 
 12 

 12 0 0 

Total Hazard Index 
Bkgrd. Riek 
Bkgrd. aa a % of Total 

11
2 

14%

 68
2 

 2%

 134
6 

 4%

 589
6 

 1%

 95
2 

 2%

 484 
2 

 0.5% 

• IndieatM thai tha Rhoda laland Water Outliy Criwria !• b*Md on « water haidarMM of 29 mg/L 

••• mdlc«t«t Ih«t »• AWQC lor lha contaminant ol concam la unpt&Nahad at tnh tkn*. 



TABLE 5
 

rce Control Alternatives Retained for Detailed Analysis
 

SC-1	 I',1 C A C t 1 O n C
 

SC-2	 Thermally Enhanced Vapor o
 
Extraction
 

o
 

SC-3	 Thermal Desorption
 

o
 

::o further action at the Site.
 

Institutional controls to
 
restrict access to both the
 
disposal and the contaminated
 
ground water.
 

Dewatering of the soils in the
 
areas where vapor extraction is
 
being performed with treatment
 
and discharge of the ground
 
water.
 

Hot air injection into the
 
soils followed by vapor
 
extraction to collect and
 
remove the volatilized
 
contaminants.
 

Catalytic	 oxidation of the
 
volatilized contaminants in
 
the air stream.
 

Excavation and off-site
 
disposal of the surface soils
 
contaminated with PCBs.
 

Institutional controls to
 
restrict access to both the
 
disposal area and the
 
contaminated ground water.
 

Dewatering of the soils in the
 
areas where vapor extraction
 
and excavation is being
 
performed with treatment and
 
discharge of the ground water.
 

Vapor extraction of the soils
 
to reduce the contamination
 
prior to excavation.
 

Excavation of the soils
 
followed by thermal desorption
 
to volatilize the contamination
 
and thermal destruction of the
 
vo Lit11ize contaminants.
 



TABLE 5
 

o	 Excavation and off-site
 
disposal of the surface soils
 
contaminated with PCBs.
 

SC-4 Off-Site Incinerat;en o Institutional controls to
 
restrict access to both the
 
disposal area and the
 
contaminated ground water.
 

o	 Dewatering of the soils in the
 
areas where vapor extraction
 
and excavation is being
 
performed with treatment and
 
discharge of the ground water.
 

o	 Vapor extraction of the soils
 
to reduce the contamination
 
prior to excavation.
 

o	 Excavation and off-site
 
disposal of the contaminated
 
soils.
 



TABLE 5
 

'qration Management Alternatives Retained for Detailed
 
lysis
 

MM-l	 No Action
 

MM-2	 UV/oxidation or air o
 
stripping of the Source
 
and Concentrated Regions
 
and air stripping of
 
the Dilute Region


MM-3 UV/Oxidation or Air
 
Stripping of the Source
 
and Concentrated Regions
 
and Natural Attenuation
 
of the Dilute Region
 

o
 

o
 

Long-term monitoring of ground
 
water, surface water, and
 
sediments.
 

Long-term monitoring of ground
 
water, surface water, and
 
sediments.
 

Ground water extraction in the
 
concentrated and source regions
 
of the plume followed by
 
treatment with metal
 
precipitation and UV/oxidation
 
and carbon adsorption or air
 
stripping and carbon adsorption
 
and then return of treated
 
ground water into the aquifer.
 

Ground water extraction in the
 
dilute region of the plume
 
followed by treatment with air
 
stripping and carbon
 
adsorption and then return of
 
treated ground water into the
 
aquifer.
 

Long-term monitoring of ground
 
water, surface water, and
 
sediments.
 

Ground water extraction in the
 
concentrated and source
 
region of the plume followed
 
by treatment with metal
 
precipitation and UV/oxidation
 
and carbon adsorption or air
 
stripping and carbon adsorption
 
and then return of treated
 
ground water to the aquifer.
 

Natural Attenuation of the
 
dilute region of the plume.
 



Summary - Source Control Final Alternatives -' Farm Site 

Criteria 

Overall Protectiveness 
Human Health Protection 

Ground water ingcslion 
by future users 

Leaching of contaminants 
from soil into ground 
water 

O
Hi 
--J 

Environmental Protection 

Ecological receptor 
exposure to surface soils 

SC Alt. 1 
No Action 

No reduction in risk. 

No reduction in risk. 

No reduction in risk. 

SC Alt. 2 
Thermally Enhanced 
Vapor Extraction 

In conjunction with migration 
management it would return 
ground water to its beneficial 
use within approx. 20 years. 
Without migration 
management it would return 
ground water to its beneficial 
use within approx. 40 years. 

Thermally enhanced vapor 
extraction would effectively 
remove the contaminants and 
prevent them from leaching 
into the ground water. A pilot 
test would be conducted to 
optimize the system. 

Contaminated surface soils 
presenting an unacceptable 
risk to ecological receptors 
would be removed and 
disposed of off-site. 

SC Alt. 3 
Thermal Desorption 

Sec SC Alternat ive 2. 

Tlicinidl desorption would 
effectively remove the 
contaminants, and prevent 
them from leaching into the 
ground water. 

See SC Alternative 2. 

SC Alt. 4 
Off-Site Incineration 

Sec SC A l t e r n a t i v  e 2. 

Thermal desorption wmilJ 
effectively remove the 
coniaminunis and prevent
them from leaching into the
ground water.

 ^g 
 gj 

C 

See SC A l t e r n a t i v e 2. 



Summary - Source Control Final Alternatives - Farm Site (cont.) 

Criteria 

Environmental Protection 
(cont.) 

Impact on wetlands due 
to components of the 
remedial action 

Compliance with ARARs 
Chemical-Specific ARARs 

ro 

O 
t-h 

Location-Specific ARARs 

Action-Specific ARARs 

SC Alt. 1 
No Action 

No remedial action would be 
installed; therefore, there 
would be no effect on the 
wetland through remedial 
action. 

Does not meet health- and 
risk-based ARARs in ground 
water in a reasonable time 
frame. Risk would be present 
for approximately 500 years. 

All location-specific ARARs 
would be met. 

No action-specific ARARs 
since there would be no 
remedial action. 

SC Alt. 2
 
Thermally Enhanced
 
Vapor Extraction
 

Could potentially dewater part 
of the wetlands if treated 
ground water cannot be 
relumed to the aquifer in a 
manner that would maintain 
the water balance (source area 
would need to be dewatered to 
implement remedial action). 

Would meet health- and risk-
based ARARs in the dilute, 
concentrated, and source 
regions in approx. 20 years 
with migration management. 
Without migration 
management the contaminated 
ground water would meet 
health- and risk-based ARARs 
in approx. 40 years. 

Could potentially dewater part 
of the wetlands if treated 
ground water cannot be 
returned to the aquifer in a 
manner that would maintain 
the water balance, and, 
therefore, not meet location-
specific ARARs for the 
wetlands (source area would 
need to be dewatered to 
implement remedial action). 

Would meet all action-specific 
ARARs including: State air 
emission regulations and 
all regulations for the return of 
the treated ground water into 
the aquifier. 

SC Alt. 3 
Thermal Desorption 

See SC Alternative 2. 

See SC Alternative 2. 

See SC Alternative 2. 

See SC Alternative 2. 

SC Alt. 4 
Off-Site Incineration 

Sec SC A l t e r n a t i v e 2. 

See SC Alternat ive 2. 

Sec SC Alternative 2. 

Would meet all action-specific 
ARARs including: Stale 
regulations for the return of 
the treated ground water into 
ihc aquifier and federal 
regulations on the 
transportation of ha/.arilous 
waste. 



Summary - Source Control Final Alternatives - t Farm Site (cont.) 

Criteria 

Long-Term Effectiveness 
and Performance 
Magnitude of Residual Risk 

Remaining Untreated 
Waste 

Treatment Residuals 
u> Remaining 
o 
Mi 

Adequacy and Reliability of 
Controls 

SC Alt. 1 
No Action 

Risk to the ground water 
would be present for 
approximately 500 years. 

No treatment would be 
conducted; therefore, no 
residuals would be generated. 

No controls over remaining 
contamination. No reliability. 

SC Alt. 2
 
Thermally Enhanced
 
Vapor Extraction
 

The risk due to contamination 
in the soil and ground water 
would be permanently reduced 
through treatment in 20 years 
with migration management. 
Without mm, groundwater 
would continue to pose an 
unacceptable risk for 40 years 

The treatment residuals would 
be disposed of in a manner to 
eliminate unacceptable risks. 
The metal hydroxide sludges 
from the precipitation unit 
would be disposed of at a 
hazardous waste landfill, the 
spent GAC would be returned 
to the vendor where it would 
regenerated, and the free 
products incinerated. 

The VOC arid the 
SVOC contamination 

in the soils would be removed. 
A pilot study would be 
performed to optimize the 
technology. 

SC Alt. 3 
Thermal Desorption 

Sec SC Al te rna t ive 2. 

See SC Alternative 2. 

The contamination in the soils 
would be removed; therefore, 
no long term controls would 
be needed. The remedial 
technologies selected to treat 
the soils are reliable. 

SC Alt. 4 
Off-Site Incineration 

See SC Alia n a t i v e 2. 

The treatment residuals would 
be disposed of in a manner to 
eliminate unacceptable r isks. 
The metal hydroxide sludges 
from the precipitation unit 
would be disposed of at a 
hazardous waste landfi l l , the 
spent GAC would be returned 
to the vendor where it would 
regenerated, and tt ic free 
products incinerated. 

Sec SC A l t e r n a t i v e 3. 



Summary - Source Control Final Alternatives - f •> Farm Site (cont.) 

Criteria 

Reduction of Toxlcity, 
Mobility, or Volume 
Through Treatment 
Treatment Process Used and 
Materials Treated 

Amount of Hazardous 
Substances, Pollutants, or 
Contaminants Destroyed/ 
Treated/Recycled 

O
l-h 

Reduction of Toxicity, 
Mobility, or Volume through 
Treatment 

Degree to which Treatment is 
Irreversible 

Type and Quantity of 
Residuals Remaining after 
Treatment 

SC Alt. 1 
No Action 

None 

None 

None 

Not applicable 
No treatment 

No reduction in original 
contaminants. No treatment. 

SC Alt. 2 
Thermally Enhanced 
Vapor Extraction 

Thermally enhanced vapor 
extraction of the VOCs and 
the more volatile SVOCs. Off-
site treatment of the surface 
soil PCB contamination. 

Significant reduction in 
contaminant concemtation 
would be achieved through 
treatment • 
lo achieve the cleanup levels 
in ground water. The 
percentage removal would be 
evaluated in a pilot lest 
program. PCB contaminated 
soil treated off-site. 

Toxicity and volume 
contaminants in soil reduced 
to below cleanup level. 

Completely irreversible 

The metal hydroxide sludges 
from the precipitation unit 
would be disposed of at a 
hazardous waste landfill, the 
spent GAC would be returned 
to the vendor where it would 
regenerated, and the free 
products incinerated. 

SC Alt. 3 
Thermal Desorption 

Thermal desorplion of the 
VOCs and the SVOCs. O i l -
site treatment of the surface 
soil PCB contamination. 

Significant reduction in 
contaminant conccmlation 
would be achieved through 
treatment 
to achieve the cleanup levels 
in ground water. PCB 
contaminated soil treated off-
site. 

See SC Alternative 2. 

Completely irreversible 

SeeSC Alternative 2. 

SC Alt. 4 
Off-Site Incineration 

Off - s i t e i n c i n e r a t i o n of the 
VOCs, tin- S V ( K \ , and the 
surface soil PCB 
contaminat ion. 

Sec SC Allernal ive 3. 

CTl 

See SC Alternative 2. 

Completely irreversible 

The metal hydro.xide sludges 
from the precipitation unit 
would be disposed of at a 
hazardous waste landfill, the 
spent GAC would be returned 
to the vendor where it would 
regenerated,- and the free 
products incinerated. 



Summary - Source Control Final Alternatives o Farm Site (cont.) 

Criteria 

Degree to which treatment 
reduces hazards posed by 
principal threat 

Short-Term Effectiveness 
Short-Term Risks to 
the Community during 
Remedial Action 

tn 

O 

Protection of Workers during 
Remedial Action 

Environmental Impacts 

SC Alt. 1 
No Action 

Not applicable. No treatment. 

No addilionalincrcase over 
baseline risk would be posed. 

No increase over baseline risks 
would be posed. 

No increase over baseline risk 
would be posed. 
Contaminants would continue 
to be present in the 
environment. 

SC Alt.2 
Thermally Enhanced 
Vapor Extraction 

Treatment used to reduce 
principal threat significantly in 
the source area 

There would be no increase in 
risk to the community due to 
the implementation of 
thermally enhanced vapor 
extraction. The contaminants 
extracted from the soil would 
either be condensed and 
treated off-site or destroyed in 
the catalytic oxidation system 
before the air stream is 
released to the environment. 
There would be a temporary 
increase in dust during 
impermeable liner installation. 

There would be some impact 
from dermal contact and 
inhalation during excavation 
of PCB contaminated surface 
soil and the installation of the 
linier for vapor extraction. 
Protective measures would be 
taken to minimize risks. The 
majority of the contaminated 
soils would remain 
undisturbed. 

Could potentially dewater part 
of the wetlands if treated 
ground water cannot be 
returned to the aquifer in a 
manner that would maintain 
the water balance. 

SC Alt. 3 
Thermal Desorption 

See SC Alternative 2. 

Excavation would release 
volatile compounds and dus t 
to the envi ronment . A vapor 
extraction system would be 
operated prior to excavat ion to 
reduce volat i le contaminants 
by 60% and engineering 
control measures would be 
taken to minimize remaining 
emissions. 

There would be impacts from 
dermal contact and inhalat ion 
of VOCs and participates 
during excavation and 
handling of the contamination. 
Protective measures would he 
taken to minimize risks. 

See SC Alternative 2. 

SC Alt.4 
Off-Site Incineration 

See SC A l t e r n a t i v e 2. 

E x c a v a t i o n would release 
vo la t i l e compounds and dus t 
to the i ' n v i r o n m e n l . A vapor 
e x t r a c t i o n system would be 
operated prior to e x c a v a t i o n to 
reduce v o l a t i l e con t aminan t s 
by 60% and engineer ing 
control measures would be 
taken to minimi /e remaining 
emissions. The trucks used to 
transport the material off-site 
would be a nuisance to 
residents. This would be 
minimized by constructing 
new roads. 

See SC A l t e r n a t i v 

See SC Alternative 2. 



Summary • Source Control Final Alternatives 'o Farm Site (cont.) 

O 

Criteria 

Time until Remedial Action 
Objectives are Achieved 

Implementation 
Technical Feasibility 

Administrative Feasibility 

Availability of Services, 
Capacities, Equipment, 
Specialists, Materials, and 
Technologies 

SC Alt. 1 
No Action 

The contamination in the soil 
would decrease to below the 
cleanup levels for the 
protection of ground water in 
approx. 500 years. 

No construction is required. 

There would be no need for 
state or local administrative 
coordination because there is 
no implementation of a 
remedial action. 

No services, capacities, ect. 
required 

SC Alt. 2 
Thermally Enhanced 
Vapor Extraction 

The contamination in the soil 
would decrease to below the 
cleanup levels for the 
protection of ground water in 
approx. 6 years, including a 
one year pilot study 

The construction of the 
thermally enhanced vapor 
extraction system can be easily 
implemented; however, the 
operation may be moderately 
difficult. A pilot study would 
be performed prior to 
implementation to optimize 
the system. Additional 
remedial action can be 
implemented if necessary. 

State and local coordination 
would be required for the 
implementation of legal 
restrictions on the use of 
ground water on the site and 
the discharge of treated air and 
ground water to the 
environment. No permits 
required. 

No special equipment, 
material, or specialists 
required. The equipment and 
operators to oversee the 
systems would be readily 
available. Vendors to supply 
GAC and to regenerate the 
spent GAC are available as are 
TSDFs to dispose of treatment 
residuals. 

SC Alt. 3 
Thermal Desorption 

The contamination in the soil 
would decrease to below the 
cleanup levels for the 
protection of ground water in 
approx. 6 years. 

The construction of the 
thermal desorption system can 
be easily implemented; 
however, the operation may be 
difficult. Additional remedial 
action can be implemented if 
necessary. 

See SC Alternative 2. 

See SC Alternative 2. 

SC Alt. 4 
Off-Site Incineration 

Sec SC A l t e r n a t i v e 3. 

The implementation of the 
excavation would be 
moderately dif f icul t , and the 
transportation of the 
contaminated soil to an off-site 
facility would be very 
difficult. 

See SC Alternative 2. 

No special equipment, 
material, or specialists 
required. The off-site capacity 
for the contaminated soil "^Y te limited_ 
Vendors to supply GAC and to 
regenerate the spent GAC are 
available as are TSDFs to 
dispose of treatment residuals. 



Summary - Source Control Final Alternatives o Farm Site (cont.) 

Criteria 

Cost 
Capital Cost 

O&M Costs 

-J 

O
l-h 

Net Present Value of Capital 
and O&M Costs (using 5% 
interest rale) 

State Acceptance 

Community Acceptance 

SC Alt. 1
 
No Action
 

$0.00 

$0.00 

$0.00 

Detailed comments and 
responses available in 
Appendix D of ROD. 

Detailed comments and 
responses available in 
Appendix D of ROD. 

SC Alt. 2 
Thermally Enhanced 
Vapor Extraction 

$2.7 million with migration 
management 

$4.3 million without migration 
management 

$1.4 million with migration 
management 

$4.1 million without migration 
management 

$4.1 million 

$8.4 million 

Detailed comments and 
responses available in 
Appendix D of ROD. 

Detailed comments and 
responses available in 
Appendix D of ROD. 

SC Alt. 3 
Thermal Desorption 

$1.9 million with migration 
management 

$3.5 million without migra t ion 
management 

$22 mi l l ion with migra t ion 
management 

$25 million without mig ra t ion 
management 

$24 million 

$29 million 

Detailed ocmments and 
responses availabel in 
Appendi xD of ROD. 

Detailed comments and 
responses available in 
Appendix D of ROD. 

SC Alt. 4 
Off-Site Incineration 

S2.2 mil l ion wi th migra t ion 
management 

S3.X m i l l i o n w i t h o u t m i g r a t i o n 
management 

S99 m i l l i o n w i t h m i g r a t i o n 
management 

5100 m i l l i o n w i t h o u t 
migra t ion iii i iniigcmc.nl 

5101 mil l ion 

S104 mi l l ion 

Detailed ocmmenls and
 
responses availabel in
 
Appendix D of ROD.
 

Detailed comments and
 
responses available in
 
Appendix D of ROD.
 

1 
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Summary - Migration Management F * Alternatives - Picillo Farm Site 

Criteria 

Overall Protectiveness 
Human Health Protection 

Ground water ingestion by 
future users. 

Leaching of contaminants 
from soil into ground water. 

Surface water or aquatic 
organism ingestion. 

Environmental Protection 

Release of contaminants to 
the Unnamed Swamp 

MM Alt. 1
 
No Action
 

No reduction in risk. 

No reduction in risk. 

No reduction in risk. 

Allows continued release of 
contaminants to the swamp 
through the ground water. 

MM Alt. 2 
Air Stripper and 
UV/Oxidation 

In conjunction with source 
control would return ground 
water to its beneficial use within 
approx. 20 years. Without source 
control would return ground 
water to its beneficial use wi th in 
approx. 500 years. 

Pump and treat actively contains 
the migration of contaminated 
ground water but leaves soil 
contamination in place. 

Return of ground water to its 
beneficial use would eliminate 
discharge of contaminants to the 
surface water and reduce 
contaminants to below risk- and 
health-based cleanup levels. 

Return of ground water to its 
beneficial use would eliminate 
discharge of contaminants to the 
surface water and reduce 
contaminants to below risk- and 
health-based cleanup levels. 

MM Alt 3. 
Natural Attenuation & 
UV/Oxidation 

See MM Alternative 2 

See MM Alternative 2 i 
R 

See MM Alternat ive 2 

See MM Alternative 2 



Summary - Migration Management F .Iternatives - Picillo Farm Site 

Criteria 

Environmental Protection (cont.) 

Ecological receptor exposure 
to contamination 

M 

o 
Impact on wetlands due to 
components of the remedial 
action. 

Compliance with ARARs 
Chemical-Specific ARARs 

MM Alt. 1
 
No Action
 

Allows continued exposure of the 
ecological receptors to the 
contamination in surface water 
and sediments. 

No remedial actions would be 
installed; therefore, there would 
be no effect on the wetland 
through remedial action. 

Does not meet health- and risk-
based ARARs in ground water in 
a reasonable time frame. Risk 
would be present for approx 500 
years if no source control is 
implemented. 

MM Alt. 2 
Air Stripper and 
UV/Oxldation 

Return of ground water to its 
beneficial use would eliminate 
discharge of contaminants to the 
surface water and sediments and 
reduce contaminants to below 
ecological risk-based cleanup 
levels. 

Could potentially dewater part of 
the wetlands if treated ground 
water cannot be returned to the 
aquifer in a manner that would 
maintain the water balance. 

Would meet health- and risk-
based ARARs in the dilute region 
of the ground water in approx. 8 
years and assuming source 
control in the concentrated and 
source regions in approx. 20 
years. Without source control the 
concentrated and source regions 
would meet health- and risk-
based ARARs in approx. 500 
years. 

MM Alt3.
 
Natural Attenuation &
 
UV/Oxidation
 

See MM Alternat ive 2 

Would have less impact than Alt . 
MM2 on the wetland because a 
smaller volume of water is being 
removed and the return of the 
ground water to the aquifer would 
be easier. 

Would meet health- and r isk-
based ARARs in the d i lu te region 
of the ground water in approx. 20 
years and assuming source 
control in the concentrated and 
source regions in approx. 20 
years. Without source control the 
concentrated and source regions 
would meet health- and risk-
based ARARs in approx. 500 
years. 



Summary - Migration Management F C vlternatlves - Plcillo Farm Site 

Criteria 
MM Alt. 1 
No Action 

MM Alt. 2 
Air Stripper and 
UV/Oxidation 

MM Alt 3. 
Natural Attenuation & 
UV/Oxidation 

Compliance with ARARs 
(cont.) 
Location-Specific ARARs No location-specific ARARs. 

OJ 

O 

Action-Specific No action-specific ARARs since 
there would be no remedial 
action. 

Could potentially dcwatcr part of 
the wetlands if treated ground 
water cannot be returned to the 
aquifer in a manner that would 
maintain the water balance, and 
therefore, not meet location-
specific ARARs for the wetlands. 

Would meet all action-specific 
ARARs including: slate air 
stripper regulations, air emission 
regulations from the air stripper, 
and all regulations for the return 
of the treated ground water into 
the aquifer. 

Would have less impact than All. 
MM 2 on the wetland because a 
smaller volume of water is being 
removed and (he return of the 
ground water to the aquifer would 
be easier; however, care would 
have lo be taken to meet location-
specific ARARs for the wetlands. 

Sec MM Alternative 2 



Summary - Migration Management F Vlternatives - Picillo Farm Site 

MM Alt. 2 MM Alt 3. 
MM Alt. 1 Air Stripper and Natural Attenuation & 

Criteria No Action UV/Oxidation UV/Oxidation 

Long-Term Effectiveness and 
Performance 
Magnitude of Residual Risk 

Remaining Untreated Waste Baseline risk remains the same. Control of the flow of Control of the flow of 
Natural attenuation may contaminants would minimize the contaminants would minimi/ .e the 
eventually decrease the risk; risk. Ground water would be risk. Ground water would he 
however, risk would be present restored to drinking walcr restored to d r i n k i n g w;iler 
for approximately 500 years. standards in the dilute region standards in the d i lu te region 

within 8 years and assuming wi th in 20 years and assuming 
source control in the concentrated source control int ch concentrated 

o 
l-h 

and source regions in 20 years. 
Without source control, the risk in 

and source regions in 20 years. 
Without source conuol the risk in 

the concentrated and source the concentrated and source 
regions would be reduced to regions would be reduced to 
within the NCP risk range in 500 within the NCP risk range in 500 
years. years. 

Treatment Residuals No treatment would be The treatment residuals would be Sec MM Alternative 2 
Remaining conducted; therefore, no residuals disposed of in a manner to 

would be generated. eliminate unacceptable risks. The 
metal hydroxide sludges from the 
precipitation unit would be 
disposed of at a hazardous waste 
landfill, and the spent GAC 
would be returned to the vendor 
where it would be regenerated 
and the solvents incinerated. 

c
 



Summary - Migration Management F

Criteria 

Adequacy and Reliability of 
Controls 

Ul 

O	 Reduction of Toxicity, Mobility, 
Ml	 or Volume Through Treatment 

Treatment or Recycling Process 
Used and Materials Treated 

Amount of Hazardous 
Substances, Pollutants or 
Contaminants 
Destroyed/Trea ted/Recycled 

MM Alt. 1 
No Action 

No controls over remaining 
contamination. No reliability. 

None 

None 

 Jternatlves - Plcillo Farm Site 

MM Alt. 2
 
Air Stripper and
 
UV/Oxidation
 

The contamination in the ground 
water would be removed; 
therefore, no long-term controls 
would be needed after cleanup 
levels are achieved. The remedial 
technologies selected to treat the 
ground water are reliable while 
operating components of the 
system would require periodic 
replacements. 

Air stripping of the VOCs in the 
dilute region ground water with 
vapor GAC to remove VOCs in 
the air stream. U V/oxidation and 
GAC adsorption of the VOCs and 
SVOCs on air stripper with GAC 
adsorption and metal precipitation 
in the concentrated and source 
regions of the ground water. 

Contaminants in the dilute, 
source, and concentrated regions 
removed to reduce concentration 
of contaminants below drinking 
water levels. 

MM Alt 3. 
Natural Attenuation & 
UV/Oxidation 

Sec MM Alternative 2 

No active restoration of the 
contaminants in the dilute region 
of ground water. UV/oxidation or 
air stripper wi th GAC adsorption 
of the VOCs and SVOCs and 
metal precipitation in the 
concentrated and source regions 
of the ground water. 

Contaminants in the source and 
concentrated regions removed to 
reduce concentration of 
contaminants below drinking 
water levels. Contaminants in e 
dilute region would naturally 
attenuate. 



Summary - Migration Management F Alternatives - Plclllo Farm Site 

Criteria 

Reduction of Toxicity, Mobility, 
or Volume through Treatment 

O 
l-h 

Degree to which Treatment is 
Irreversible 

Type and Quantity of Residuals 
Remaining after Treatment 

Short-Term Effectiveness 
Short-Term Risks Posed to the 
Community during Remedial 
Action 

MM Alt. 1
 
No Action
 

None 

Not applicable. No treatment. 

Not applicable. 

No additional increase over 
baseline risks would be posed. 

MM Alt. 2 
Air Stripper and 
UV/Oxidation 

Toxicity, mobility, and volumes 
of contamination reduced in the 
dilute, source, and concentrated 
regions through treatment. 

Air stripping and UV/oxidau'on 
are irreversible. The spent GAC 
would be regenerated by the 
vendor and the absorbed 
contaminants incinerated. 

The metal hydroxide sludges 
from the precipitation unit and 
any solids or free products from 
the equalization tank would be 
disposed of at a hazardous waste 
landfill and the spent GAC would 
be returned to the vendor where it 
would be regenerated and the 
absorbed contaminants 
incinerated. 

There would be no increase in 
risk to the community due to the 
implementation of the air stripper 
and UV/oxidation systems. The 
air stream from the stripper would 
be treated using GAC to limit the 
contaminants released to the 
environment. 

MM Alt 3.
 
Natural Attenuation &
 
UV/Oxidation
 

Toxicity, mobi l i ty , and volume of 
contamination reduced in the 
source and concentrated regions 
through treatments. Toxicily, 
mobili ty, or volume of the 
contaminants in the d i lu te region 
reduced through natura l 
a t tenuat ion. 

UV/oxidation arc irreversible. 
The spent GAC would be 
regenerated by the vendor and the 
absorbed contaminants destroyed. 

Sec MM Alternative 2 

There would be no increase in 
risk to the community due to the 
implementation of the 
UV/oxidation system or air 
stripper. 



Summary - Migration Management I ( Alternatives - Picillo Farm Site 

Criteria 

Protection of Workers During 
Remedial Action 

Environmental Impacts o 
hh 

Time until Remedial Action 
Objectives are Achieved 

MM Alt. 1 
No Action 

No increase over baseline risks 
would be posed. 

No increase over baseline risks 
would be posed. Contaminants 
would continue to be present in 
the environment. 

Does not meet remedial action 
objectives in ground water in a 
reasonable time frame. Ground 
water risk would continue for 
approx. 500 years if no source 
control is implemented. 

MM Alt. 2 
Air Stripper and 
UV/Oxidation 

There would be no increase in ihe 
risk to the workers due to the 
implementation of the air stripper 
and UV/oxidation systems. The 
air stream from the stripper would 
be treated using GAC to l imit the 
contaminants released to the 
environment, and the spent GAC 
would be removed by the vendor. 

Could potentially dewater part of 
the wetlands if treated ground 
water cannot be returned to the 
aquifer in a manner that would 
maintain the water balance. 

Would meet remedial action 
objectives in the dilute region of 
the ground water in approx. 8 
years and assuming source 
control in the concentrated and 
source regions in 20 years. 
Without source control the 
concentrated and source regions 
would meet remedial action 
objectives in approx. 500 years. 

MM Alt 3. 
Natural Attenuation & 
UV/Oxidation 

There would be no increase in 
risk to the workers due to the 
implementation of the 
UV/oxidation system or air 
stripper. The air stream from the 
stripper would be treated using 
GAC to l imi t the contaminants 
released to the environment, and 
the spent GAC would be removed 
by the vendor. 

Would have less impact than MM 
All 2 on the wetland because a 
smaller volume of water is being 
removed and the return of the 
ground water to the aquifer would 
be easier than MM Alt 2; 
however, care would have to be 
taken to meet location-specific 
ARARs for the wetlands. 

Would meet remedial action 
objectives in the dilute region of 
the ground water in approx. 20 
years and assuming source 
control in the concentrated and 
source regions in approx. 20 
years. Without source control the 
concentrated and source regions 
would meet remedial action 
objectives in approx. 500 years. 



Summary - Migration Management I Alternatives - Picillo Farm Site 

Criteria 

Implementation 
Technical Feasibility 

oo Administrative Feasibility 
O 
t-h 

Availability of Services, 
Capacities, Equipment, Specialist, 
Materials, and Technologies 

MM Alt. 1
 
No Action
 

No construction is required and 
the monitoring program can be 
easily implemented. 

There would be no state or local 
administrative coordination 
because there is no 
implementation of a remedial 
action. Coordination would be 
required with the residents to 
monitor the residential wells. No 
permits would be required. 

Monitoring services would be 
readily available in area. 

MM Alt. 2 
Air Stripper and 
UV/Oxidation 

Construction and operation of the 
air stripper and the UV/oxidation 
system scan be easily 
implemented. Both the air 
stripper and the UV/oxiclation 
system can be expanded as 
necessary if additional ground 
water needs to be treated. 

State and local coordination 
would be required for the 
implementation of legal 
restrictions on the use of ground 
water on the site and the 
discharge of treated air and 
ground water to the environment. 
Coordination would also be 
required with the residents to 
monitor the residential wells. No 
permits would be required. 

No special equipment, material, 
or specialists required. The 
equipment for the air stripper and 
UV/oxidation system and 
operators to oversee the systems 
would be readily available. 
Vendors to supply GAC and to 
regenerate the spent GAC are 
available as are TSDFs to dispose 
of treatment residuals. 

MM Alt 3. 
Natural Attenuation & 
UV/Oxidation 

Construction anil operation of the 
UV/oxidation/air stripper system 
can be easily implemented. Both 
the air stripper or the 
UV/oxidation system can be 
expanded as necessary if 
addit ional ground water needs to 
be treated. 

Sec MM Alternat ive 2 

Sec MM Alternat ive ' . 



Summary - Migration Management Alternatives - Plclllo Farm Site 

Criteria 

Cost 
Capital Cost 
Total O&M 

Net Present Value of Capital and 
O&M Costs (using 5% interest 
rale) (if performed in conjunction 
with active SC alternative). 

OHI State Acceptance 

Community Acceptance 

MM Alt. 1 
No Action 

$0.00 

$4.3 million 

$4.3 million over 500 years 
without source control. 

Detailed comments and responses 
available in Appendix D of ROD. 

Detailed comments and responses 
available in Appendix D of ROD. 

MM Alt. 2
 
Air Stripper and
 
UV/Oxidation
 

$2.2 million 

$12 million 

$14.2 million over 20 years with 
source control. 

Detailed comments and responses 
available in Appendix D of ROD. 

Detailed comments and responses 
available in Appendix D of ROD. 

MM Alt 3.
 
Natural Attenuation &
 
UV/Oxidation
 

SI .6 million 

$10 million 

$11.6 million over 20 years with 
source control. 

K
Detailed commcnis and responses
 
available in Appendix D of ROD.
 

Detailed comments and responses
 
available in Appendix D of ROD.
 



Chemical-Specific Applicable or Relevant and Appropriate Regulations (ARARs) for the Selected Remedy 
Picillo Farm Site, Coventry, Rhode Island 

Authority Medium 

Federal Ground Water 
Requirements 

Ground Water 

Requirement 

Safe Drinking Water 
Act (SDWA) 
Maximum 
Contaminant Levels 
(MCLs) (40 CFR 
141.11-141.16. 
141.61. 141.62) 

Resource 
Conservation and 
Recovery Act 
(RCRA) Ground 
water Protection 
Standard 
(40 CFR 264.94) 

Status 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Requirement 
Synopsis 

Enforceable cleanup 
standards have been 
promulgated for a 
number of common 
organic and 
inorganic 
contaminants. These 
levels regulate the 
concentration of 
contaminants in 
drinking water 
supplies. 

The RCRA ground 
water protection 
standard is 
established for 
ground water 
monitoring of 
RCRA permitted 
treatment, storage, 
or disposal facilities. 
The standard is set 
at either an existing 
or proposed RCRA­
MCL background 
concentration or an 
alternate 
concentration 
protective of human 
health and the 
environment. 

Action to be 
Taken to 
Attain ARAR 

The selected remedy 
will be assessed to 
determine 
compliance with 
SDWA MCLs for 
ground water. 

RCRA MCLs shall 
be met for ground 
water. 

1 Of 6 
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TAPT" 8 

Chemical-Specific ARARs for the Selected Remedy (continued) 
Piclllo Farm Site, Coventry, Rhode Island 

Authority	 Medium Requirement 

Federal Ground Water U.S. EPA Ground 
Requirements Water Protection 
(Cont.) Strategy 

Surface/Ground	 SOWA Non-Zero 
Water	 MCL Goals 

(MCLGs) (40 CFR 
141.50-141.51) 

Surface/Ground	 U.S. EPA Health 
Water	 Advisories (HA) and 

Acceptable Intakes 
(ADI) 

Status 

To Be Continued 

Relevant and 
Appropriate 

To Be Considered 

Requirement 
Synopsis 

Provides objectives for 
classification and 
restoration of ground 
water based on its 
vulnerability, use, 
and value. 

Nonenforceable 
health goals for 
public water 
systems. The 
U.S.EPA has 
promulgated non­
zero MCL Goals for 
specific 
contaminants. 

To provide 
guidelines for 
chemicals that may 
be intermittently 
encountered in 
public water supply 
systems. 

Action to be 
Taken to 
Attain ARAR 

This strategy is 
considered in 
conjunction with the 
Federal SDWA and 
Rhode Island Water 
Quality Standards. 

Treatment wi l l be 
conducted to meet 
non-zero MCL 
Goals. 

HAs and ADIs are 
considered to assess 
health risks from 
contamination al the 
site. 

62352AR.O1S 
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Chemical-Specific ARARs for the Selected Remedy (continued) 
Picillo Farm Site, Coventry, Rhode Island 

Authority Medium 

Federal Surface Water 
Requirements 
(Cont.) 

Soil 

Requirement 

Clean Water Act 
(CWA) Sections 
301-304; EPA 44/5­
86-001, Ambient 
Water Quality 
Criteria (WQC) for 
Protection of Human 
Health and Aquatic 
Life(40CFR 131) 

TSCA PCB Spill 
Clean-up Policy 
(40CFR Part 761, 
Subpart G) 

Status 

Relevant and 
Appropriate 

To Be Considered 

Requirement 
Synopsis 

Nonenforceable 
guidance developed 
under the CWA, 
used by the state, in 
conjunction with a 
designated use for a 
stream segment, to 
establish water 
quality standards. 
WQC levels for 
protection of human 
health from 
consuming aquatic 
organisms (primarily 
fish) and for 
protection of aquatic 
organisms have been 
developed for 
several 
contaminants. 

Pertains to recent 
PCB spills (greater 
than 50 ppm PCB 
and occurring after 
5/4/87) and 
establishes clean-up 
goals for sites 
depending on use 
and accessibility. 

Action to be 
Taken to 
Attain ARAR 

Ambient water 
quality criteria will 
be attained in 
surface waters at the 
end of remedial 
action, either 
through n a t u r a l 
a t tenuat ion or active 
remedial measures. 

Used to determine 
the treatment of 
PCB contamination 
and the clean-up 
levels 
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TABLE 8 

Chemical-Specific ARARs for the Selected Remedy (continued) 
Picillo Farm Site, Coventry, Rhode Island 

Authority Medium Requirement Status 
Requirement 
Synopsis 

Action to be 
Taken to 
Attain ARAR 

Federal 
Requirements 
(Cont.) 

All
(As Applicable)

 U.S. EPA Risk
 Reference Doses 

(RfDs) 

 To Be Considered RfDs are dose levels 
developed by EPA 
to determine 
protection against 
noncarcinogcnic 
effects from 
contamination 
exposure. 

RfDs wil l be 
considered to assess 
health risks from 
contaminants at the 
site. 

All U.S.EPA Carcinogen To Be Considered To compute the CAG potency 
(As Applicable) Assessment Group incremental cancer factors will be 

(CAG) Potency risk from exposure considered to assess 
Factors to site contaminants. health risks from 

contaminants at the 
site. 

All Health Effects To Be Considered To present toxicity HEAs will be 
(As Applicable) Assessments (HEAs) data for specific considered to assess 

chemicals for use in health risks from 
public health contaminants at the 
assessments. site. 
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TAPT" 8 

Chemical-Specific ARARs for the Selected Remedy (continued) 
Picillo Farm Site, Coventry, Rhode Island 

Action to be 
Requirement Taken to 

Authority Medium Requirement Status Synopsis Attain ARAR 

State Requirements Ground Water Rhode Island Rules Relevant and To protect and The selected remedy 
and Reguldations for Appropriate restore the quality of will be designed so 
Ground Water the state's ground that discharges to 
Quality (Regulation water resources. ground water: do not 
DEM-GW-01-92, degrade a ground 
July 1993) water's classifica­

lion; do not further 
degrade a non-
attainment ground 
water; and meet 
ground water quality 
standards and 
preventive action 
limits. Appropriate 
monitoring will be 
conducted to ensure 
compliance. 

Ground Water Rules and Relevant and To establish Ground water will 
Regulations for Appropriate drinking water meet these standards 
Public Drinking MCLs for a number in the selected 
Water of organic and remedy. 
(R46-13-DWQ) inorganic 

contaminants. 
Adopts standards set 
forth in the federal 
SDWA. 

5 of 6 
62352ARCM51 



Chemical-Specific ARARs for the Selected Remedy (continued) 
Plcillo Farm Site, Coventry, Rhode Island 

Action to be 
Requirement Taken to 

Authority Medium Requirement Status Synopsis Attain ARAR 

State Requirements Surface Water Rhode Island Water Applicable Classifies water use Surface waters will 

(Cont.) Quality Standards and defines water meet these standards 
(Section 6) quality standards to through remediation 

protect public health of the ground water 
and welfare, enhance in the selected 
the quality of State remedy. 
water, and serve the 
purposes of the 
CWA. 

Surface Water Rhode Island Water Applicable To restore, preserve, Surface waters will 
Quality Regulations and enhance the meet these 
(Effective 1/9/85; quality of the waters regulations through 
Amended 10/28/88) of the state and to remediation of the 

protect the waters ground water in the 
from pollutants. selected remedy. 
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Location-Specific Applicable or Relevant and Appropriate Regulations (ARARs) for the Selected Remedy 
Picillo Farm Site, Coventry, Rhode Island 

Authority Medium	 Requirement Status 

Federal Sediment	 Clean Water Act Applicable 
Requirements	 (CWA) Section 

404(b) (40 CFR 230; 
33 CFR 320-330) 

Sediment	 Protecton of Applicable 
Wetlands Exec-alive 
Order No. 11490 
(40 CFR Part 6) 

Requirement 
Synopsis 

No discharge of 
dredged or fill 
material shall be 
permitted if there is 
a practicable 
alternative that has 
less adverse impact 
on the aquatic 
ecosystem, so long 
as the alternative 
does not have other 
significant adverse 
environmental 
consequences. 
Appropriate and 
practicable steps 
must be taken which 
will minimize the 
potential adverse 
impacts on the 
aquatic ecosystem. 

Requires Federal 
agencies to avoid, to 
the extent possible, 
the adverse impacts 
associated with the 
destruction or loss 
of wetlands, and to 
avoid support of 
new construction in 
wetlands if a 
practical alternative 
exists. 

Action to be 
Taken to Attain 
ARAR 

There will be no 
discharge of dredged 
or f i l l materials into 
wetlands. 

No work will be 
conducted in the 
wetlands. Any 
adverse impacts to 
wetlands will be 
minimized. 

62352ARCM51 
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Location-Specific ARARs for the Selected Remedy (continued) 
Picillo Farm Site, Coventry, Rhode Island 

Authority Medium	 Requirement 

Federal Surface Water Fish and Wildlife 
Requirements Coordination Act 
(Cont.) (16 USC 661-666, 

40 CFR 6.302(g)) 

State Requirements Ground Water	 Rhode Island Rules 
and Regulations for 
Ground Water 
Quality (Regulation 
DEM-GW-01-92, 
July 1993) 

Status 

Applicable 

Applicable to the 
extent that the 
standards are more 
stringent 

Requirement 
Synopsis 

This regulation 
requires protection 
of fish or wildlife 
resources related to 
actions that control 
or modify water 
bodies. U.S. Fish 
and Wildlife 
Services must be 
consulted if any 
Federal Agency 
proposes to modify 
water bodies. 

To protect and 
restore the quality of 
the State's ground 
water resources. 

Action to be 
Taken to Attain 
ARAR 

The selected remedy 
will be in 
compliance with this 
regulation. U.S. Fish 
and Wildlife has 
been consulted. 
(Note: Check to 
ensure F&W 
consultation.) 

The selected remedy 
will be designed so 
that discharges to 
ground water do not 
degrade a ground 
water's 
classification; do not 
further degrade a 
non-attainment 
ground water; and 
meet ground water 
quality standards 
and preventive 
action limits. 
Appropriate 
monitoring will be 
conducted to ensure 
compliance. 
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TABLE 9
 

Location-Specific ARARs for the Selected Remedy (continued) 
Plcillo Farm Site, Coventry, Rhode Island 

Requirement 
Authority Medium Requirement Status Synopsis 

State Requirements Sediment Freshwater Wetlands Applicable To minimize 
(Cont.) Act(RIGL2-l-18­ physical alteration to 

27; Title 2, Chapter wetlands so their 
1 §§18-27) beneficial functions 

can be preserved. 

Action to be 
Taken to Attain 
ARAR 

If the selected 
remedy requires 
removing, filling, 
dredging, or altering 
an RIDEM defined 
wetland, or 
conducting work 
within 50 feet of a 
wetland, it will be 
demonstrated that 
the modifications are 
not significant to the 
wetland or that the 
proposed work will 
contribute to the 
protection of the 
wetland. Remedial 
action, will be 
conducted so that 
impacts to wetlands 
will be minimized or 
mitigated. 

3 of 4 62351\RCM51 



Location-Specific ARARs for the Selected Remedy (continued) 
Plcillo Farm Site, Coventry, Rhode Island 

Action to be 
Requirement Taken to Attain 

Authority Medium Requirement Status Synopsis ARAR 

State Requirements Sediment Rules and Applicable Establishes strict The selected remedy 
(Cont.) Regulations guidelines for the will be designed and 

Governing the alteration of fresh conducted to 
Enforcement of the water wetlands. minimize impact on 
Fresh Water wetlands. 
Wetlands Act Sedimentation of 
(August 1990) fresh water wetlands 

will be prevented. 
The effect on 
drainage and/or 
runoff characteristics 
and wildlife habitat 
will also be 
considered. In 
addition, no work 
will be conducted in 
the wetlands. 
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TAP' 0 

Action-Specific Applicable or Relevant and Appropriate Regulations (ARARs) 
Picillo Farm Site, Coventry, Rhode Island for the Selected Remedy 

Authority Medium 

Federal Air 
Requirements 

Air 

Air 

Air 

Requirement 

Resource 
Conservation and 
Recovery Act 
(40 CFR 265, 
Subpart P) 

Resource 
Conservation and 
Recovery Act 
(40 CFR 264, 
Subpart AA) 

Clean Air Act 
(40 CFR 61.348) 

Clean Air Act 
(40 CFR 61.63) 

Status 

Relevant and 
Appropriate 

Relevant and 
Appropriate 
depending on 
concentration of 
emission 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

1 of 9 

Requirement 
Synopsis 

Regulations contain 
requirements for air 
pollutant emissions 
from thermal units. 

Regulations contain 
air pollutant 
emmission standards 
for process vents, 
closed vent systems, 
and control devices 
at hazardous waste 
treatment, storage, 
and disposal 
facilities. 

Regulations 
establish the 
hazardous air 
pollutant emission 
standard for 
benzene. 

Regulations 
establish, the 
hazardous air 
pollutant emission 
standard for vinyl 
chloride. 

Action to be 
Taken to Attain 
ARAR 

The selected remedy 
shall meet the 
requirements set 
forth in this subpart. 

The selected remedy 
shall meet the 
requirements of 
these regulations set 
forth in this subpart. 

The selected remedy 
shall meet the 
requirements of 
these regulations for 
benzene emissions. 

The selected remedy 
shall meet the 
requirements of 
these regulations for 
vinyl chloride 
emissions. 

62352ARCM51 
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Action-Specific ARARs 
Plcillo Farm Site, Coventry, Rhode Island for the Selected Remedy 

Authority Medium	 Requirement Status 

Federal Air OSWER Directive To Be Considered 
Requirements 9355.0-28: Air 
(Cont.) Stripper Control 

Guidance 

Air	 US EPA Region I To Be Considered 
Memo from Louis 
Gitto to Merrill 
Hohman (July 12, 
1989) 

To Be Considered Interim Sediment Sediment 
Quality Criteria 

Requirement 
Synopsis 

This document 
provides guidance 
on the control of air 
emissions from air 
strippers used at 
Superfund sites. 

Superfund air 
strippers in ozone 
non-attainment areas 
will generally merit 
controls on VOC 
emissions. 

These criteria were 
developed by U.S. 
EPA for certain 
hydrophobic organic 
compounds, 
including PCBs, to
 
protect benthic
 
organisms- The
 
criteria for PCBs is
 
19.5/g PCB/g
 
carbon.
 

Action to be 
Taken to Attain 
ARAR 

This document will 
be considered if an 
air stripper, as 
provided for in the 
selected remedy, is 
required. 

This document will 
be considered if an 
air stripper, as 
provided for in the 
selected remedy, is 
required. 

If sediments need to 
be remediated, the 
cleanup levels 
developed for 
sediments will be 
consistent with 
interim criteria. 

Of 9 
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Action-Specific ARARs 
Picillo Farm Site, Coventry, Rhode Island for the Selected Remedy 

Authority Medium Requirement Status 

Federal Soil Toxic Substance Applicable if PCB 
Requirements Control Act concentrations are 
(Cont.) (40 CFR 761) >50 ppm; Relevant 

and appropriate if 
PCB concentrations 
are <50 ppm 

Requirement 
Synopsis 

All materials that 
contain PCBs at 
concentrations of 50 
ppm or greater shall 
be disposed of in an 
incinerator or in a 
chemical waste 
landfill or, upon 
application, using a 
disposal method to 
be approved by the 
EPA Region in 
which the PCBs are 
located. On-site 
storage facilities for 
PCBs shall meet, at 
a minimum, the 
following criteria: 
(1) Adequate roof 
and walls to prevent 
rain, (2) Adequate 
floor with 
continuous curbing, 
(3) No openings that 
would permit liquids 
to flow from curbed 
area, and (4) Not 
located at a site that 
is below the 100­
year flood water 
elevation. 

Action to be 
Taken to Attain 
ARAR 

The selected remedy 
w i l  l meet these 
regulations for PCB-
contaminated 
materials stored, 
Ircaled, or disposed 
of. 
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c TAP>~ 10 

Action-Specific ARARs 
Picillo Farm Site, Coventry, Rhode Island for the Selected Remedy 

Authority Medium Requirement Status 

Federal Surface Water Clean Water Act Applicable 
Requirements National Pollutant 
(Cent.) Discharge 

Elimination System 
(40 CFR Parts 122 
and 125) 

State Requirements Air Air Pollution Applicable 
Control Regulation 
No. 1: Visible 
Emissions 
(Section 1) 

Air Air Pollution Applicable 
Control Regulation 
No. 17: Odors 
(Section 17) 

Requirement 
Synopsis 

Regulates the point 
source discharge of 
water into public 
surface waters. 

Sets limits on 
opacity of emissions. 

This regulation 
prohibits the 
emission of any air 
contaminant or 
combination of air 
contaminants which 
create an 
objectionable odor 
beyond the property 
line of the site. 

Action to be 
Taken to Attain 
ARAR 

Requirements of 
these regulations 
will be met if 
treated ground water 
is discharged to 
surface waters. 

The selected remedy 
will require control 
of visible emissions 
if 20 percent opacity 
is exceeded for more 
than 3 minutes in 
any hour. 

Odorous emissions 
from remediation 
activities must be 
monitored and 
controlled, if 
necessary, to prevent 
objectionable odors 
beyond the property 
line. 
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Action-Specific ARARs 
Picillo Farm Site, Coventry, Rhode Island for the Selected Remedy 

Authority Medium	 Requirement Status 

State Requirements Air	 Air Pollution Applicable 
(Cont.)	 Control Regulation 

No. 22: Air Toxics 
(Section 22) 

Air Air Pollution Applicable 
Control Regulation 
No. 5: Fugitive Dust 
(Section 5) 

Air Air Pollution control Applicable 
Regulation No. 15: 
Organic Solvent 
Emissions 
(Section 15) 

Requirement 
Synopsis 

This regulation 
prohibits the 
emission of 
specified 
contaminants at rales 
which would result 
in ground level 
concentrations 
greater than 
acceptable ambient 
levels set in the 
regulation. 

Requires that 
reasonable 
precautions be taken 
to prevent 
paniculate matter 
from becoming 
airborne. 

This regulation sets 
limits on the amount 
of organic solvents 
emitted into the 
atmosphere. 

Action to be 
Taken to Attain 
ARAR 

The selected remedy 
will be constructed 
such that emission 
levels listed in this 
regulation wil l be 
met. 

The selected remedy 
must use good 
industrial practices 
to prevent causing 
airborne paniculate 
matter. 

Emissions of organic 
solvents wil l be 
controlled to ensure 
that the standards 
are met. 
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Action-Specific ARARs 
Picillo Farm Site, Coventry, Rhode Island for the Selected Remedy 

Authority Medium 

State Requirements Air 
(Cent.) 

Waste 

Waste 

Requirement 

Rhode Island Policy 
on Permitting Air 
Strippers 

Rhode Island 
Hazardous Waste 
Rules and 
Regulations 
(Section 8) 

Rhode Island 
Hazardous Waste 
Rules and 
Regulations 
(Sections 9.18. 9.19) 

Status 

To Be Considered 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Requirement 
Synopsis 

Establish permitting 
requirements for air 
stripper installations. 

Outlines 
requirements for 
general waste 
analysis, security 
measures, 
inspections, and 
training 
requirements. 

Outlines operational 
requirements for 
proper and safe 
management and 
conditions for 
containers and tanks 
regarding treatment, 
storage, and disposal 
facilities. 

Action to be 
Taken to Attain 
ARAR 

This document will 
be considered if an 
air stripper needs to 
be implemented. 
This document will 
guide discussions 
with RIDEM 
regarding the use of 
air strippers in 
remedial actions. 

The selected remedy 
will be constructed, 
fenced, posted, and 
operated in 
accordance with this 
requirement. All 
workers will be 
properly trained. 

The selected remedy 
will conform with 
the proper and safe 
usage of tanks and 
containers in 
accordance with 
these requirements. 
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Action-Specific ARARs 
Picillo Farm Site, Coventry, Rhode Island for the Selected Remedy 

Authority Medium Requirement Status 
Requirement 
Synopsis 

State Requirements Ground Water Rhode Island Rules Relevant and To protect and 
(Cont.) and Regulations for Appropriate restore the quality of 

Ground Water the state's ground 
Quality (Regulation water resources. 
DEM-GW-01-92, 
July 1993) 

Action to be 
Taken to Attain 
ARAR 

Remedial actions 
will be designed so 
that discharges to 
ground water: do not 
degrade a ground 
water's 
classification; do not 
further degrade a 
non-attainment 
ground water; and 
meet ground water 
quality standards 
and preventive 
action limits. 
Appropriate 
monitoring w i l l be 
conducted to ensure 
compliance. 
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Action-Specific ARARs 
Picillo Farm Site, Coventry, Rhode Island for the Selected Remedy 

Authority Medium	 Requirement Status 

State Requirements Ground Water	 Rhode Island Applicable 
(Cont.)	 Underground 

Injection Control 
Program Rules and 
Regulations 
(June 1984) 

Surface Water	 Rhode Island Water Applicable 
Quality Regulations 
(Sections 7, 8, 10, 
and 17) 

Requirement 
Synopsis 

Regulations preserve 
the quality of the 
ground water from 
contamination by 
discharge into 
injection wells and 
other subsurface 
waste disposal of 
hazardous and other 
wastes. Regulates 
proper location, 
design, construction, 
maintenance, and 
operation of 
injection wells and 
other subsurface 
disposal systems to 
prevent ground 
water contamination. 

No person shall 
place or discharge 
pollutants into any 
waters of the State 
unless the discharge 
complies with 
effluent standards 
and limitations. 

Action to be 
Taken to Attain 
ARAR 

If treated waler is 
reinjected into the 
aquifer. Class V 
wells will be 
designed, 
constructed, and 
operated in 
accordance with 
these regulations so 
as to prevent ground 
water contamination. 

If treated water is 
discharged into 
surface waters, the 
selected remedy will 
be designed so that 
discharge to surface 
water will meet 
water quality 
standards and 
limitations. 
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Action-Specific ARARs 
Picillo Farm Site, Coventry, Rhode Island for the Selected Remedy 

Authority Medium Requirement Status 

State Requirements Surface Water Rhode Island Water Applicable 
(Cont.) Quality Standards 

(Section 6) 

Requirement 
Synopsis 

Classifies water use 
and defines water 
quality goals to 
protect public heallh 
and welfare, enhance 
the quality of stale 
water, and serve the 
purposes of the 
CWA. 

Action to be 
Taken to Attain 
ARAB 

If discharges to 
surface waters from 
the remedial action 
is necessary, these 
discharges must 
meet these 
standards. 
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APPENDIX C
 

RECORD OF DECISION
 
PICILLO FARM SUPERFUND SITE
 

STATE OF RHODE ISLAND CONCURRENCE LETTER
 



•ivi! State of Rhode Island and Providence Plantations 
Department of Environmental Management 
Office of the Director 
9 Hayes Street
 

Providence, Rl 02908
 

23 September 1993 

Paul Keough 
Acting Regional Administrator 
Environmental Protection Agency, Region 1 
John F. Kennedy Federal Building 
Boston, MA 02203-2211 

RE: Record of Decision for the Picillo Farm Superfund Site, Coventry, Rhode Island 

Dear Mr. Keough: 

This is to advise you that the State of Rhode Island concurs with the selected remedy 
detailed in the September 1993 Record of Decision for the Remedial Action of the Picillo 
Farm Superfund site. This concurrence is based upon all aspects of the abovementioned 
Record of Decision being adequately addressed and implemented during design, 
construction and operation of the remedy. 

The Department wishes to specifically emphasize the following aspects of the Record of 
Decision: 

• The remedy as proposed and implemented must ensure compliance with all 
applicable or relevant and appropriate State and Federal statues, regulations and 
policies. 

• Contaminant specific interim cleanup goals, as stated in this Record of Decision, are 
an acceptable short term strategy. However, the long term remedial objective is to 
restore the site to acceptable levels that satisfy the remedial risk goals for an 
anticipated future use as a possible residential area. 

• This remedy must identify institutional controls that are applicable throughout the 
remedial action project life, which are protective of human health. Also, in the event 
that the remedial risk goals cannot be achieved, long-term controls (applicable after 
the remedy is terminated) must be instituted to prevent an unacceptable risk to 
human health and the environment. 

Telephone 401-277-2771, TDD 277-6800, FAX 274-7337 

700% recycled paper 



P. Keough 
23 September 1993 
Page Two 

•	 The Record of Decision states that extracted groundwater will be treated by 
ultraviolet (UV)/oxidation and carbon adsorption QT air stripping and carbon 
adsorption. Based upon its long-term effectiveness and on-site destruction 
capabilities of contaminants, the State prefers the implementation of (UV)/oxidation 
over air stripping. Air stripping transfers contamination to another media rather than 
offering destruction ability. 

Finally, I urge EPA to make every effort to assure that the remedy will be implemented in 
a timely and efficient manner. 

Thank you for providing us with an opportunity to review and concur with this important 
Record of Decision. 

Sincerely, 

Louise Durfee, Direc 
Department of Environmental Management 

cc:	 James Fester, Associate Director, DEM 
Merill Hohman, Director, EPA Region I Waste Management Division 
Dick Boynton, Chief, RI Superfund Section 
Terrence Gray, Chief, DEM Division of Site Remediation 
Claude Cote, Esq. DEM Office of Legal Services 
Warren Angell, Supervising Engineer, DEM Division of Site Remediation 
Anna Krasko, Remedial Project Manager 
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RESPONSIVENESS SUMMARY	 Page 1
 
Picillo Farm Site
 

A.	 Introduction
 

The U.S. Environmental Protection Agency (EPA) held a 30-day
 
public comment period from June 30, 1993 to July 29, 1993 to
 
provide an opportunity for interested parties to comment on the
 
Remedial Investigation (RI), the Feasibility Study (FS), and the
 
Proposed Plan prepared for the Picillo Farm Superfund Site in
 
Coventry, Rhode Island. EPA made a preliminary recommendation of
 
its preferred alternative for the Site cleanup plan in the
 
Proposed Plan issued on June 15, 1993, before the start of the
 
public comment period. A collection of all documents used by EPA
 
in choosing this alternative was made available for review at the
 
EPA Records Center (90 Canal Street, Boston, MA) and at the
 
Coventry Public Library (1672 Flat River Road, Coventry, RI).
 
These documents are known collectively as the Administrative
 
Record.
 

The purpose of this Responsiveness Summary is to document EPA
 
responses to the comments and questions raised during the public
 
comment period. The comments submitted during the public comment
 
period are available in the Administrative Record for the Picillo
 
Farm Superfund Site. EPA considered all of the comments before
 
selecting a final remedial alternative to address contamination
 
at the Site. The final remedial alternative is described in the
 
Record of Decision.
 

B.	 Overview of Remedial Alternatives Considered in the
 
Feasibility Study and Proposed Plan
 

Using information gathered during the Remedial Investigation, the
 
Human Health Risk Assessment, and the Ecological Risk Assessment,
 
EPA identified several cleanup objectives for the Site. The
 
primary cleanup objective is to reduce the risks to human health
 
and the environment posed by exposure to the on-site source areas
 
and to contamination that has migrated, or may potentially
 
migrate, off site.
 

After identifying the cleanup objectives, EPA developed and
 
evaluated potential cleanup alternatives, called remedial
 
alternatives. The Feasibility Study report describes in detail
 
all of the remedial alternatives considered for addressing
 
contamination at the Site. The Proposed Plan summarizes each of
 
the remedial alternatives which were considered, and describes
 
EPA's preferred alternative. The alternatives considered were
 
the following:
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Source Control Alternatives
 

SC-1: No Action
 
SC-2: Thermally Enhanced Vapor Extraction
 
SC-3: Thermal Desorption
 
SC-4: Off-Site Incineration
 

Management of Migration Alternatives
 

MM-1: No Action
 
MM-2: UV/Oxidation or Air Stripping and Carbon Adsorption of
 

the Source and Concentrated Ground water Regions and
 
Air Stripping with Carbon Adsorption of the Dilute
 
Ground water Region
 

MM-3: UV/Oxidation or Air Stripping and Carbon Adsorption of
 
the Source and Concentrated Ground water Regions and
 
Natural Attenuation of the Dilute Ground water Region
 

The preferred alternative selected by EPA to address the Site
 
contamination includes:
 

•	 Alternative SC-2 which involves treating soil contaminated
 
with volatile organic compounds and semi-volatile organic
 
compounds on Site using an enhanced vapor extraction system.
 
In addition, surface soil contaminated with polychlorinated
 
biphenyls (PCBs) would be excavated and disposed of off site
 
in an EPA-approved landfill.
 

•	 Alternative MM-3 which involves extraction and on-site
 
treatment of the concentrated and source regions of the
 
ground water contamination plume and allowing the dilute
 
portion of the ground water contamination plume to naturally
 
attenuate.
 

After a careful review of the comments made during the public
 
comment period EPA documented the selected remedy in the Record
 
of Decision. Source Control and Management of Migration
 
alternatives considered for the Picillo Farm Site are described
 
in detail in the Feasibility Study and Proposed Plan.
 

C.	 Overview of Public Reaction to the Agency's Preferred
 
Alternative
 

Judging from the comments received during the public comment
 
period, the residents and the Rhode Island Department of
 
Environmental Management (RIDEM) support the extracting and
 
treating of the contaminated ground water and the selected
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contaminated soil treatment system which uses thermally enhanced
 
vapor extraction. They did, however, have strong concerns
 
regarding the specifics of the residential well monitoring
 
program.
 

The potentially responsible parties (PRPs)'did not support the
 
preferred alternative. They did not feel that the Site warranted
 
a cleanup at this time, in particular, they opposed any ground
 
water cleanup.
 

D.	 Background on Community Involvement
 

Community interest in the Picillo Farm Superfund Site dates to
 
1977 after an explosion occurred at the Site. In July 1980, a
 
citizen's group called Save Our Water (SOW) was organized to
 
represent local citizen concerns over contamination at the Site
 
and its potential impact on local residents. There has been
 
significant community interest in the Site over the past few
 
months in response to the Proposed Plan. On June 29, 1993, over
 
50 people attended a public informational meeting held by EPA and
 
several residents provided comments during the public comment
 
period.
 

The major community concern identified in the Community Relations
 
Plan (September 7, 1990) and during the public comment period was
 
the drinking water quality in the vicinity of the Site.
 
Residents are concerned that the ground water contamination plume
 
will reach their private drinking water supplies and were
 
concerned about frequency of the residential well monitoring.
 
They are also concerned about more private wells being installed,
 
which could change the contaminated ground water flow and
 
contaminate other wells.
 

E.	 Summary of Public Comments Received During Public Comment
 
Period and Agency Responses
 

This Responsiveness Summary addresses comments received by EPA
 
during the public comment period (June 30, 1993 through July 29,
 
1993) .
 

Part A; Summary of Comments Received from Residents and
 
Interested Parties
 

Both oral and written comments on EPA's Proposed Plan were
 
received from residents of Coventry, Rhode Island, and a
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neighboring community. Written comments were also received from
 
a Rhode Island based environmental advocacy group and a private
 
thermal oxidation manufacturing firm.
 

Comment A-l: Several residents in the area commented on the
 
residential well sampling program. They felt that wells in the
 
area	 should be tested periodically throughout the whole 20 years
 
that	 it takes for the cleanup of the ground water contamination.
 
In addition, they stated that a commitment was made by the RIDEM
 
and the RIDOH in the early 1980s to test the residential wells
 
within one-half mile of the Site every six months, and drinking
 
water testing has not been conducted that often. The residents
 
felt that their wells should be tested every six months.
 

EPA's Response: Residential well monitoring was initiated in the
 
late 1970s, soon after the Site was discovered, when little data
 
existed about the extent and movement of ground water
 
contamination at the Site. Since then, 75 monitoring wells have
 
been installed at, and near, the Site in order to delineate and
 
to monitor the contaminated ground water plume. Residential
 
wells in the area have been monitored on an approximately yearly
 
basis for more than ten years and none were found to be
 
contaminated. Based upon the data available at this time, EPA
 
and RIDOH are planning to monitor residential wells annually
 
within approximately one-half mile area at the early stages of
 
the cleanup activities. This testing will include new residences
 
which have been constructed since the early 1980s. As the soil
 
and ground water are being cleaned up, based on evaluation of the
 
monitoring data, EPA will periodically evaluate the extent and
 
frequency of sampling of residential wells in the vicinity of the
 
Picillo Farm Site.
 

Comment A-2: Several residents requested clarification on the
 
following issues:
 

•	 The exact placement of the sentinel wells (including how far
 
these wells are from the residents and from the
 
contamination).
 

•	 How long it would take for the contamination to reach the
 
residential wells, once it was detected in the sentinel
 
wells.
 

•	 What notification procedures for the residents would be used
 
and what actions would be taken if contamination was
 
detected in the sentinel wells.
 

EPA's Response: Sentinel wells would be located beyond the
 
margins of the contaminant plume, in regions of non-contaminated
 
ground water between the disposal area and the residential wells,
 



RESPONSIVENESS SUMMARY Page 5
 
Picillo Farm Site
 

to monitor any contaminated plume migration. It is currently
 
anticipated that these wells will be placed to the northeast, and
 
west of the former disposal Site. The exact locations and number
 
of wells have not been determined at this time; placement will be
 
determined as part of the preliminary remedial design based on
 
the hydrogeological characteristics of the area. Each well would
 
probably be located at least 1,000 feet from the nearest
 
residential well and monitored at least annually.
 

Combined with monitoring of a selected group of the existing
 
monitoring wells installed by EPA, sufficient warning of plume
 
migration would be available. Should the plume reach a sentinel
 
well, EPA would notify the nearest residents. However, with the
 
implementation of the selected ground water alternative, it is
 
not anticipated that contamination will reach the sentinel wells
 
given the preferred alternative for ground water containment
 
through extraction and treatment that EPA is proposing.
 

Comment A-3: A commenter stated that the 30 days was an
 
insufficient amount of time for the citizens to become fully
 
educated and to properly prepare to comment on the Proposed Plan.
 

EPA's Response: The National Oil and Hazardous Substances
 
Pollution Contingency Plan (NCP), the rules and regulations under
 
which EPA conducts Superfund response actions, specifies that EPA
 
is to provide a reasonable opportunity, not less than 30 calendar
 
days for submission of written and oral comments on the Proposed
 
Plan and the supporting information. Throughout the remedial
 
investigation and feasibility study (RI/FS), EPA has made
 
technical documents available for review at the information
 
repository located in the Coventry Public Library and at 90 Canal
 
Street in Boston. EPA mailed the Proposed Plan to addressees on
 
the mailing list two weeks in advance of the public comment •
 
period and held its public meeting early in the comment period to
 
explain the proposed clean up plan and to address guestions.
 
Finally, interested parties may request an extension of the
 
comment period for an additional 30 days if they believe more
 
time is necessary to review the information. After follow-up
 
discussions with this commenter to verify whether an extension
 
was being requested, it was confirmed that no extension had been
 
requested.
 

Comment A-4: A representative of a local environmental group
 
commented that there was no mention of surface water cleanup in
 
the proposed plan. The commenter asked if the surface water will
 
be addressed as part of the cleanup.
 

EPA's Response: The surface water is currently contaminated as a
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result of contaminants in the ground water which discharges into
 
the surface water at various seeps. After discharge to the
 
surface water, contaminants either remain in the surface water,
 
are sorbed to sediment particles or volatilize (evaporate) into
 
the air. The ground water remedial measures will provide for the
 
cleanup of surface water by eliminating the transport of
 
contaminated ground water to the surface water. The
 
contamination currently present in the surface water will
 
naturally attenuate over a relatively short time period
 
(approximately 20 years), once discharge of the contaminated
 
plume to the surface is reduced by extraction and treatment of
 
the most contaminated regions of the plume.
 

Comment A-5: A resident reguested that EPA proceed with the
 
proposed plan and not wait for funding in order to avoid delaying
 
the cleanup if negotiations are tied up in litigation.
 

EPA's Response: The Comprehensive Environmental Response,
 
Compensation, and Liability Act (CERCLA) as amended, gives EPA
 
the authority to enter into agreements with potentially
 
responsible parties to perform response actions when it is in the
 
public interest and will expedite effective remedial actions and
 
minimize litigation. It is EPA policy to set time frames for
 
responsible parties to indicate their willingness to conduct
 
remedial actions under Superfund. These procedures are called
 
Special Notice and set a time frame of 60 days after receiving
 
special notice for the responsible parties to make a proposal to
 
EPA for undertaking or financing a remedial action. Should these
 
procedures be unsuccessful, EPA has the option of ordering the
 
responsible parties to conduct the remedial action or to finance
 
cleanup itself using Superfund monies.
 

Comment A-6: A resident requested that a Rhode Island Department
 
of Environmental Management (RIDEM) representative be at the Site
 
during all operations.
 

EPA's Response: EPA's policy is to notify the RIDEM of all Site
 
activities and give RIDEM the opportunity to observe all field
 
activities. EPA also finances RIDEM's superfund oversight
 
through a cooperative agreement with the State of Rhode Island.
 
However, RIDEM makes independent decisions on the scope and
 
extent of its oversight of Superfund response actions.
 

Comment A-7: A commenter suggested that EPA should send copies
 
of all correspondence, reports, data, etc., to Save Our Water,
 
the Town of Coventry, RIDEM, and RIDOH for review. A resident
 
commented that town officials should be notified of the progress
 
on the Site on a monthly basis. In addition, several residents
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suggested that periodic meetings should be held to inform the
 
community concerning the progress of the clean-up activities.
 

EPA's Response: Currently, EPA sends site-related technical
 
documents for review and comment to RIDEM, which, in turn, may
 
forward the material to any other state agencies, such as RIDOH.
 
In addition, copies of all documents EPA considered in selecting
 
the remedy for the Site were regularly forwarded to the
 
information repository. Fact sheets explaining progress at the
 
Site or public informational meetings may be scheduled at pivotal
 
stages of the project such as at the completion of the design
 
phase for the selected cleanup option or prior to commencing
 
field activities. EPA will contact the Town Manager periodically
 
to notify him of significant Site events and progress. EPA staff
 
may be contacted by telephone or in writing to request
 
information on the Site activities.
 

Comment A-8: Several residents stated that EPA did not specify
 
whether technicians or trained personnel will be on Site
 
monitoring the daily operation of both the ground water and soil
 
treatment systems. The residents also asked whether contaminated
 
air and water would be contained within the Treatment Building if
 
the treatment system failed. They stated that in the event of a
 
failure of one of the treatment systems, the nearby residents
 
should be notified and these notification measures should be
 
specified by EPA. Finally, the residents stated that a plan
 
should be implemented to insure the safety of the community.
 

EPA's Response: EPA and/or its contractor will be present on the
 
Site to oversee the operations of the treatment systems. In the
 
event of a failure in the vapor extraction system upstream of the
 
vacuum pump, the system would no longer pump contaminated vapors
 
from the soil, and therefore no contaminants would be released to
 
the atmosphere. The piping downstream of the ground water pumps
 
or the vacuum pump would be monitored by automated flow
 
controllers, and if one of the pipes was to rupture, flow would
 
be stopped at the flow controller. Once flow was stopped at the
 
flow controller, the system would automatically shut down and
 
sound an alarm to notify the proper individuals to check the
 
system. Using this type of control system, the chance of a
 
release to the environment would be minimized.
 

A Site Health and Safety Plan will be prepared prior to
 
commencing the field activities and will contain contingencies in
 
the event of an emergency. All field workers will receive
 
hazardous material emergency response training and will be
 
required to sign off on the Plan and to implement the Plan in the
 
event of an emergency. In the event of an accidental release of
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a chemical(s) or contaminated ground water or soil such that a
 
potential danger is posed to nearby residents, EPA will notify
 
the residents, local authorities, the RIDEM, as well as EPA's
 
Environmental Services Division who have the capability of
 
responding to chemical spills and emergencies.
 

Comment A-9: Several residents commented that nearby families
 
should be notified in advance when certain phases of the cleanup
 
plan are implemented by means other than the newsletters.
 

EPA's Response: EPA will contact the Town Manager when
 
significant phases of cleanup activities are to be implemented.
 
In addition, information updates will be sent to the local
 
newspapers for publication. The Kent County Daily Times and the
 
Providence Journal usually cover the Site activities.
 
Information updates for the cleanup activities mailed to those on
 
the Site mailing list, will include detailed schedules so local
 
residents will know what Site activities to expect.
 

Comment A-10: A resident commented that EPA should send a truck
 
traffic schedule to the schools when schools are in session
 
during truck traffic times. In addition, the resident commented
 
that trucks should not be on Perry Hill Road at the time school
 
buses are traveling on that road.
 

EPA's Response: EPA will inguire about the school bus schedule
 
in the vicinity of the Site and will make every attempt to
 
minimize truck traffic during those times when school buses
 
travel on nearby roads, Perry Hill Road in particular.
 

Comment A-ll: A resident commented that Perry Hill Road is in
 
poor condition already, and the heavy equipment traveling into
 
the Site may further destroy the road. The commenter felt that
 
EPA should take measures to repair the road if the Site related
 
traffic further destroy it.
 

EPA's Response: EPA is prohibited from using Fund monies for
 
activities that are not directly the result of a release(s) of
 
hazardous substances. For example, EPA may not use Fund monies
 
for improvements to roadways that are already in poor condition.
 
EPA's contractors are, however, responsible for any damage that
 
they cause to private and public property during their work to
 
conduct cleanup activities. These contractors are also required
 
to carry liability insurance to cover property damage claims.
 
Should responsible parties conduct the work, EPA will require
 
PRPs to provide similar assurances for their contractors' work.
 

Comment A-12: One of the commenters stated that a right-of-way
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(Piggy Hill Lane) to the Site exists on his property. The
 
commenter expressed concern about road damage during construction
 
and requested that his property rights be respected.
 

EPA's Response: The proposed plan is essentially a conceptual
 
design of the most appropriate remedial measures for the Picillo
 
Farm Site. Once this plan is approved, and a Record of Decision
 
is signed, the conceptual plan is developed further with actual
 
design specifications and drawings. During the design phase of
 
the remediation, all aspects of the construction are evaluated to
 
determine potential impacts to the local residents and
 
environment. Prior to start of field activities, an access
 
agreement would have to be signed by residents to allow EPA
 
access to their property. The contractor constructing the
 
remedial system will be required by contractual agreement to
 
follow any measures within the contract including those intended
 
to prevent any potential adverse impacts to the local residents.
 
EPA contractors are responsible for any damages that they cause
 
to private and public property.
 

Comment A-13: One resident commented that alternative MM-2
 
(which includes active treatment of the dilute zone of the ground
 
water contamination plume) is preferable to the MM-3 alternative
 
which does not actively treat the dilute portion of the
 
contaminated plume. The commenter stated that the selection of
 
alternative MM-3 is not consistent with the National Superfund
 
Objectives because it does not minimize untreated waste to the
 
extent practicable; it does not offer the same protection of
 
human health and the environment as MM-2; it uses the wetlands as
 
a sink for untreated contaminants in the diluted ground water
 
plume; and its choice as a preferred alternative appears to be
 
justified on cost alone rather than protection of human health
 
and the environment. The commenter also believes that gaps in
 
the data, such as uncertainty in PCB data, extent of the distal
 
portion of the plume, and degree of biogeochemical attenuation,
 
are further reasons for not relying on natural attenuation for
 
treatment of the dilute ground water.
 

EPA's Response: The groundwater plume was divided into regions
 
during the feasibility study because significant variation in
 
contaminant identity and concentrations could warrant different
 
treatment technologies. As described in the ROD, the three
 
regions were delineated based on total volatile concentrations.
 
In addition, the source and concentrated regions encompass an
 
area where most of the SVOCs were found, which are more difficult
 
to treat than VOCs.
 

Alternative MM-3 was selected based on the nine evaluation
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criteria as described in the Record of Decision. Alternative MM­
3 relies on natural attenuation of the dilute region of the
 
plume, which is estimated to take approximately 20 years.
 
Alternative MM-2 utilizes treatment of the dilute portion of the
 
plume which is estimated to take approximately 8 years. However,
 
the restoration time of approximately 20 years for the source and
 
concentrated regions of the plume is similar in both
 
alternatives. Thus, the active remediation of the dilute region
 
of the plume would not be able to speed the overall remediation
 
timeframe. In addition, extracting the ground water in the
 
dilute region in Alternative MM-2 would have a greater adverse
 
impact on the wetlands than allowing the low concentration of
 
contaminants to reach the wetlands once the dilute region is
 
isolated by extracting and treating the source and concentrated
 
regions of the plume. It should also be noted that there has
 
been no evidence of Dense Non-Aqueous Phase Liquids (DNAPLs) in
 
the dilute region of the plume.
 

with regard to uncertainty in the PCB data for sediment and
 
surface water, the ROD specifies additional data collection at
 
the pre-design stage to verify presence of PCBs in these media
 
and to determine if active remediation of the sediment is
 
warranted.
 

Although detectable levels of contaminants were found in MW-68
 
(2,500 feet southwest of the disposal area) and MW-40A and 40-B
 
(2,500 west of the disposal area), these detectable levels are in
 
the low parts per billion concentration range, and the
 
contaminated ground water plume which exceeds cleanup levels is
 
delineated over a smaller area.
 

Installation of monitoring wells is difficult in the open area of
 
the Unnamed Swamp, however the monitoring program specified in
 
the ROD includes an option of installing additional sampling
 
points in that area to monitor changes in contaminant
 
concentration as the cleanup progresses. Extraction and
 
treatment of the ground water in the source and concentrated
 
regions of the plume is expected to limit further contaminant
 
discharge in currently contaminated surface water. The
 
significantly lower concentration of contaminants in surface
 
water as compare to the concentrations in ground water and the
 
decrease of contaminants downgradient of discharge points
 
indicates that main processes of natural attenuation (i.e.,
 
dilution, volatilization, biodegradation adsorption, and chemical
 
reactions) are reducing contaminant concentrations. Once the
 
ground water is extracted and treated in the source and
 
concentrated regions of the plume, discharge of contaminants into
 
the dilute region of the plume and the wetlands will be reduced.
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Since it is difficult to quantify each of the natural processes,
 
the natural attenuation of the dilute region of the plume will be
 
monitored as part of a long-term environmental monitoring program
 
and the impact on the wetlands will be evaluated at least every
 
five years. If the natural attenuation is not progressing as
 
expected or a new technology is available, EPA may recommend
 
changes to the remediation plan at that time.
 

Comment A-14: A resident commented that the highly localized
 
variability of soil porosity, permeability, and/or transmissivity
 
is readily acknowledged by EPA's technical consultant. The
 
commenter questioned how elevated gas pressures would promote
 
uniform treatment of a three-dimensional soil mass if selective
 
transmission channels through the soil are likely to occur.
 
Phases of the soil mass would be effectively treated while other
 
phases would be isolated from the main gas channel. The
 
commenter asked if soil temperatures will be elevated to such a
 
degree that thermal conduction will effect volatilization
 
throughout the entire mass.
 

EPA's Response: Thermally enhanced vapor extraction is not
 
intended to increase the gas pressure in the soils, but instead
 
to elevate the temperature of the air in the soil and thereby
 
increase the volatility of the residual contamination. If there
 
are portions of the soil mass that are not being effectively
 
treated due to preferential flow patterns, EPA will consider
 
modifying the location of the injection wells or the extraction
 
wells to increase air flow to this part of the soil. The
 
conduction of heat through the soil mass will be one of the
 
parameters that will be considered during the pilot study.
 

Comment A-15: A commenter questioned whether the selected
 
alternative would be discontinued if test results were not
 
favorable. In addition, the commenter expressed concern that the
 
60% to 70% treatment efficiency will be determined through use of
 
an extended sample averaging. The commenter felt that a
 
treatment standard of 90% should be expected, rather than 60 to
 
70%, and that thermal desorption (SC-3) would provide a greater
 
treatment efficiency.
 

•
 

EPA's Response: The treatment efficiency of the thermally
 
enhanced vapor extraction system would depend on the initial
 
concentrations in the area being treated because the objective of
 
the remediation is to reduce the contamination in the soil below
 
the established cleanup levels. In the areas near the trenches
 
this would mean a treatment efficiency of 90 to 99%. The
 
treatment efficiency for vapor extraction in Alternatives SC-3
 
and SC-4 would only be 60 to 70% in order to reduce the volatile
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organic concentrations prior to excavation. In alternatives SC-3
 
and SC-4 in-situ treatment is not required to meet cleanup
 
levels. EPA may consider other enhancement to the vapor
 
extraction system based on results of the pilot test.
 

Comment A-16: A Rhode Island environmental group commented that
 
Alternatives SC-2 and MM-3 (the preferred alternatives) are the
 
best methods for treating the contaminated soil and ground water.
 
This commenter expressed concern that because Alternative SC-2
 
employs innovative technology and will need to be pilot-tested,
 
unforeseen delays could arise that would hinder the cleanup
 
operation. In addition, the commenter expressed reservations on
 
the length of time it will take for the dilute portion of the
 
plume to naturally attenuate with Alternative MM-3.
 

EPA's Response: The pilot tests that are to be conducted at the
 
Picillo Farm Site would be designed to be an initial phase of
 
cleanup, and not just as a pilot test program. To accomplish
 
this, the pilot system will be designed as a module of the full-

scale system with the vapor extraction and hot air injection
 
wells installed in a manner which allows them to be used in the
 
full-scale system. In addition, the objective of the pilot
 
program will be to collect operating data, and to begin the
 
remediation of the Site. This will not only allow EPA to begin
 
the remediation quickly, but also to collect additional data that
 
can be used to fine tune the rest of the Site cleanup and to
 
ensure the most effective Site cleanup possible.
 

An additional concern was the length of time that the dilute
 
portion of the plume would take to naturally attenuate. The
 
dilute portion of the plume will be continually monitored in
 
order to ensure that the contamination source has been isolated
 
from the dilute plume and that natural attenuation is occurring
 
at a rate which will lead to obtaining the remedial cleanup
 
objective in a reasonable timeframe. At least every five years,
 
EPA will review the data that has been collected and determine if
 
the selected remedial alternative is working effectively and will
 
reach the remedial objectives within the estimated time frame.
 
If the system is not working as expected or a new technology is
 
available, EPA can recommend changes to the remediation plan at
 
that time.
 

Comment A-17: One commenter suggested that the patented Closed
 
Loop Oxidation System (CLOS) by MRK Incineration can be used to
 
desorb and destroy the thermally desorbed soil contaminants to
 
carbon dioxide and water with no emissions to the atmosphere.
 

EPA's Response: Catalytic oxidation as a process option was
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selected for evaluation in the detailed analysis as a
 
representative process option based on the effectiveness,
 
implementability and cost evaluation for treating similarly
 
contaminated air streams with concentrations and flow rates
 
similar to those found at Picillo Farm. However, during the
 
remedial design other process options under the thermal oxidation
 
technology may be considered, such as the Closed Loop Oxidation
 
System.
 

Part B; Summary of Comments Received from the State
 

Two sets of comments were received from the state (one from RI
 
Department of Environmental Management (RIDEM) and one from the
 
RI Department of Health Division of Drinking Water Quality
 
(RIDOH)).
 

Comment B-l: RIDEM requested that EPA provide a recommendation
 
on a frequency for residential well monitoring. RIDOH felt that
 
all monitoring of private drinking water wells, whether by EPA or
 
the State of Rhode Island, should be coordinated with RIDOH,
 
Division of Drinking Water Quality. In addition, the State felt
 
that the remedy documented in the ROD should include residential
 
well monitoring to be continued until some time certain in the
 
future, when all available data substantiates a termination of
 
this program.
 

EPA's Response: The monitoring program specified in the ROD
 
includes residential well monitoring. Currently, the State is
 
conducting annual monitoring under cooperative agreement funding
 
from EPA. Based upon past data which found no Site related
 
contamination of residential wells, annual monitoring of
 
residential wells within one-half mile of the Site will be
 
evaluated periodically, and the frequency and extent of sampling
 
may be modified in the future.
 

Comment B-2: RIDEM commented that it may be necessary for EPA to
 
evaluate the option of extending the sampling locations and
 
monitoring well locations to more conclusively delineate the
 
extent of contamination west of the Site.
 

EPA's Response: The monitoring program specified in the ROD
 
includes the option of extending the sampling locations and
 
monitoring wells to further delineate the extent of contamination
 
in the Unnamed Swamp to be considered during the remedial design
 
phase.
 

Comment B-3: RIDEM recommended that EPA evaluate the placement
 
of sentinel wells to the west of the Site in the deep bedrock
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aquifer. The approximate location of these wells should be
 
northwest of the Unnamed Swamp provided that this area is
 
accessible.
 

EPA's Response: The monitoring program specified in the ROD
 
includes the option of installation of sentinel wells west of the
 
Site. If after evaluation it is determined that wells are
 
necessary and installation is considered feasible, exact
 
placement of these wells would be determined during the design.
 

Comment B-4: RIDEM noted that residents are concerned about the
 
occurrence rate of cancer in the vicinity of the Site. RIDEM
 
asked for an explanation as to why a public health assessment is
 
not being conducted at this time by EPA or by the Agency for
 
Toxic Substance and Disease Registry (ATSDR).
 

EPA's Response: In response to the comment about cancer rates,
 
EPA contacted ATSDR which in turn, contacted RIDOH. RIDOH
 
examined data on the occurrence rate of cancer in Coventry, RI,
 
and concluded that "there is no significant increase in cancer
 
rates around the Picillo Farm Site". This information was based
 
on the 1980 Census, for the time periods of 1978-82 and 1983-87.
 

Health studies are conducted at or near Superfund Sites by ATSDR.
 
A health assessment was conducted by ATSDR for the Site in 1989.
 
That study stated that the Site is of potential public health
 
concern because of the potential risk to human health resulting
 
from possible exposure to hazardous substances. ATSDR is
 
planning to do a "Site Review Update" in 1994.
 

Comment B-5: RIDEM requested that in order to observe the
 
progress of the on-site operations and to monitor for any sudden
 
changes in the migration of contamination as a result of the
 
remedial activities, monitoring of selected on-site wells should
 
be continued on a routine basis.
 

EPA's Response: On-site monitoring of selected monitoring wells
 
will be conducted on a routine basis as specified in the Record
 
of Decision.
 

Comment B-6: RIDEM expressed concern with the proposed two year
 
schedule for pilot testing and design and construction of
 
treatment systems.
 

EPA's Response: The proposed schedule for design, pilot testing,
 
and construction is estimated at approximately two years. The
 
actual pilot test, however, can be viewed as a prototype version
 
of the final treatment system. The intent is to use the
 



RESPONSIVENESS SUMMARY Page 15
 
Picillo Farm Site
 

prototype version to optimize the operation of the systems.
 
While tests are being conducted, ground water and soil gas will
 
be treated. As the systems are optimized, they are brought to
 
full capacity within approximately two years after design is
 
initiated.
 

Comment B-7: RIDEM stated that options should be available for
 
improvements to the system prior to the five-year review. Yearly
 
monitoring may determine that it is necessary to modify the
 
number and locations of dewatering wells and extraction wells.
 
Withdrawal rates will also have to be monitored to ensure proper
 
coverage to remediate the source and concentrated zones of the
 
plume.
 

EPA's Response: The long-term environmental monitoring specified
 
in the ROD includes annual evaluations of the monitoring data.
 
As specified in the ROD, during operation of the enhanced soil
 
vapor extraction system and ground water extraction and
 
treatment, the system's performance will be carefully monitored
 
and operation of the systems will be adjusted as warranted by the
 
performance data. Number and location of dewatering wells and
 
extraction wells and withdrawal rates would be included in the
 
system parameters to be optimized during the pilot test and
 
adjusted during the systems operation.
 

Comment B-8: RIDEM requested that institutional controls be
 
maintained for the duration of the remedy to protect human
 
health. In addition, RIDEM stated that to secure the Site for
 
the protection of human health and equipment, restrictions such
 
as fences and/or shelters be installed for all areas of active
 
remediation.
 

EPA's Response: The remedy specified in the ROD includes
 
institutional controls such as access restrictions around areas
 
of active soil remediation and restrictions on use of ground
 
water and surface water. The institutional controls would remain
 
in place until the cleanup levels are met. Fences are currently
 
in place around the disposal area to restrict access. Similar
 
measures will be included during remediation to restrict access.
 

Part C; Summary of Comments Received from the Potentially
 
Responsible Parties (PRPs)
 

Both oral comments and written comments on EPA's Proposed Plan
 
were submitted on behalf of the potentially responsible parties
 
for the Picillo Farm Site. The written comments also included
 
comments prepared by an environmental consultant and a report
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prepared by a real estate developer and home builder.
 

Comment C-l: The PRPs stated that had EPA conducted a site-

specific analysis of the future use of ground water as drinking
 
water, the Agency would have determined that residential
 
development in the impacted area of the Site is highly unlikely.
 
The PRPs stated that the Pieillo Farm Site is not a likely area
 
for land development because, among other things, the western
 
portion of Rhode Island has not historically been an area of
 
development, the development of more expensive subdivision lots
 
as opposed to road-front lots would likely be necessary, Site
 
access exists only through West Log Bridge Road which would
 
impinge upon a major wetland, and even if Site cleanup is
 
attained, development of a former hazardous waste site would be
 
improbable. Thus, the potential development of the Site and the
 
use of ground water as drinking water is an unlikely future land
 
use scenario.
 

EPA Response: One of the primary objectives of EPA's Superfund
 
Program is the restoration of contaminated ground waters
 
consistent with their current or reasonably expected future use.
 
The NCP states that "EPA expects to return usable ground waters
 
to their beneficial uses wherever practicable, within a timeframe
 
that is reasonable given the particular circumstances of the
 
site." (40 CFR §300.430(a) (1) (iii) (F)). Ground water is a
 
valuable resource which should be protected and restored where
 
necessary and practicable. As explained above, it is EPA's
 
policy to consider the potential beneficial uses of the ground
 
water and to protect against current and future exposures. Even
 
though the current uses of ground water at the Pieillo Site may
 
not currently be drinking water, it is probable that it will be
 
so in the future. The aquifer which is partially affected by the
 
Site contamination, is presently being used as a drinking water
 
source.
 

Based on the Baseline Risk Assessment, it is not unreasonable to
 
assume that if the Site was not contaminated, the portion of the
 
aquifer at the Site would also be used as a source for drinking
 
water. Therefore, even though the ground water may be currently
 
contaminated, EPA policy is to establish cleanup levels to return
 
the ground water to its beneficial use as drinking water source.
 

The Baseline Risk Assessment identified that a potential future
 
risk to human health exists at the Site through the possible
 
ingestion of the ground water and surface water as drinking
 
water. The Exposure Assessment Section (Section 4) of the Human
 
Health Risk Assessment (HHRA) describes EPA's evaluation of land
 
use and the demographic survey in detail. To evaluate current
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and potential future land use, EPA performed a demographic survey
 
to characterize the human populations at, or near, the Site with
 
respect to location, activity patterns, and the presence of
 
certain populations which may be more susceptible to risks than
 
the general population. A characterization of past and current
 
land use was performed through the interpretation of aerial
 
photographs, site visits, and document reviews pertaining to such
 
issues as local land zoning. Physical characteristics of the
 
Site and the surrounding area, such as geology, hydrogeology,
 
hydrology, and soils (i.e., the parameters which may affect
 
community development) were evaluated during the Remedial
 
Investigation stage and are described in detail in Section 3 of
 
the RI report.
 

Despite the PRPs' assertion that residential development in the
 
impacted area is highly unlikely and therefore, makes the
 
potential use of the ground water as drinking water highly
 
unlikely, the following factors indicate that the future use of
 
the ground water as drinking water is probable.
 

The area around and including the Site is zoned RR-2, which
 
indicates that the area is zoned rural/residential. Lots are
 
required to be a minimum of 2 acres (87,000 square feet), which
 
would make this area less expensive to develop and more
 
attractive to developers than other parts of the Western Coventry
 
area which are zoned for 5-acre lots (218,000 square feet).
 
Moreover, the area is in close proximity and has convenient
 
access to major highways, such as Route 102 and 1-95, that are
 
within commuting distance to the City of Providence and other
 
major cities in the State. In 1988, because of concerns about
 
Site contamination, the Town of Coventry placed a moratorium
 
prohibiting development within 1,800 feet from the property line
 
of the Picillo Farm and setting conditional building restrictions
 
within 3,600 feet. The following year, a local developer
 
successfully challenged the moratorium. Since the lifting of the
 
moratorium, most land available for road-front lots near the Site
 
has been developed.
 

Within the last seven years, approximately 26 houses have been
 
built within one mile of the Picillo Site, of which 22 have been
 
built since the building moratorium was lifted in 1989.
 
Construction of houses in this area is on-going and all of these
 
houses use ground water in the same aquifer system as the Site
 
for their drinking water supply. Development of the property on
 
which there is a right-of-way to the Picillo property (called
 
Piggy Hill Lane) has already taken place, as evidenced by a house
 
recently built on this road within 3,000 feet of the disposal
 
area. Two homes, which also use the ground water in the same
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aquifer as the Site for their drinking water supply currently
 
exist on the Picillo Farm property within approximately 1,500
 
feet from the disposal area. In addition, several houses located
 
near the Site, along Route 102 about 3,500 feet due east of the
 
Site and along Perry Hill Road about 3,000 feet due north of the
 
Site, use the same ground water for drinking water.
 

Furthermore, according to the Soil Conservation Services7 soil
 
types classification and the geotechnical data from the Remedial
 
Investigation, the upland soils at the Site and adjacent
 
properties would be acceptable for community development and on-

site sewage systems. Residential development in the area has
 
been built on similar soil types near the Site. Other
 
geophysical characteristics of the Site analyzed during the RI
 
and summarized in the ROD, such as hydraulic conductivity, depth
 
to the water table and depth to the bedrock, indicate that the
 
Site geology and hydrogeology do not preclude potential future
 
development of the upland portion of the Site.
 

In addition, development in the area of Rhode Island near the
 
Site is evidenced by on-going development in the West Greenwich
 
area. Within two miles of the Picillo Site, in the Town of West
 
Greenwich, a 19-Lot and a 27-Lot subdivision are being built. A
 
205-Lots subdivision has also been proposed in the area. All of
 
these subdivisions are located in an area zoned for 2-acre lots
 
and rely on individual drinking water wells within the same
 
aquifer system as the Site.
 

Access to the Site can be gained by Piggy Hill Lane, from West
 
Log Bridge Road and by another easement leading from Perry Hill
 
Lane to the northwest corner of the Picillo Farm. An access
 
right-of-way exists for the Picillo Farm property along Piggy
 
Hill Lane which makes access to the Site obtainable. A legal
 
description of the right-of-way in the May 22, 1922 deed (Book
 
41, page 525), as referenced in a legal description of the
 
Picillo Farm property (Book 51, page 458), appears to give an
 
absolute right of access to the Picillo Farm property. The Site
 
can also be accessed from the West Log Bridge Road from several
 
locations, and a new road can be built to avoid or minimize any
 
wetland crossing. Furthermore, Rhode Island wetland regulations
 
provide for wetland crossings if disturbance to the wetlands is
 
mitigated, i.e., an equally sized new wetland is developed at a
 
different location.
 

Comment C-2: The PRPs stated that no current actual or future
 
actual risks to human health and the environment exist at the
 
Site, and thus, no remediation need be implemented.
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EPA Response: EPA disagrees with the PRPs' assertion that no
 
risks exist at the Site which would warrant remediation. Region
 
I maintains the position that future land use at the Picillo Farm
 
Superfund Site could be residential, especially in view of the
 
fact that past and current land use in the general locale of the
 
Site is residential and that zoning indicates residential use
 
(see response to Comment C-l) .
 

Numerous people live in the vicinity of the Picillo Farm Site,
 
located in the Western Coventry area. The existing residences in
 
the area must rely on private wells as their source of drinking
 
water because no public water system is presently available.
 
Furthermore, the Town of Coventry has no plans to extend the
 
public water supply into area of Western Coventry. Future
 
residences on and near the Site would have to use ground water or
 
surface water as their drinking water source.
 

Although assessment of future risks was evaluated on the basis of
 
future on-site development, potential future risks also exist for
 
homes built adjacent to (or near) the Site for the following
 
reasons:
 

• The majority of the concentrated southwest plume is not 
located directly beneath the disposal area. The plume lies 
primarily outside the disposal area extending to the 
adjacent uplands and the Unnamed Swamp. 

• Additional residential wells close to the Site could change 
the hydraulic characteristics of the aquifer and draw 
contaminated water to areas not currently contaminated, 
resulting in contamination of areas not currently 
contaminated and potential human exposure. 

Potential development in this area continues as evidenced by the
 
new home construction, new private wells and new percolation
 
tests, which are used to determine the compatibility of the soils
 
for septic systems for sewage treatment on-site.
 

In addition, the Ecological Risk Assessment identified that
 
current risks to ecological receptors do exist from exposure to
 
surface water and PCB-contaminated soil within the disposal area.
 

Comment C-3: The PRPs commented that the Rhode Island Water
 
Quality Standards for surface water and the NCP's expectations
 
that the aquifers will be restored to their beneficial use do not
 
justify a remedy in the absence of either current or future
 
actual risk.
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EPA's Response: The information outlined in response to comments
 
C-l and C-2 provides sufficient evidence that the site poses risk
 
to human health and environment. Therefore, remedial actions
 
taken at the Site must comply with the applicable or relevant and
 
appropriate requirements (ARARs), including the Rhode Island
 
water quality standards and maximum contaminant levels (MCLs)
 
established under the Safe Drinking Water Act.
 

Comment C-4: The PRPs stated that the Town of Coventry has
 
produced no information that the Town intends to use the surface
 
waters of the Unnamed Swamp for a drinking water supply.
 

EPA's Response: Waters classified as Class A waters by the State
 
of Rhode Island are designated for (drinking) water supplies.
 
Under the Rhode Island Water Quality Standards, all wetlands are
 
classified as Class A waters. All other fresh waters which are
 
not classified are considered to be Class A waters until
 
classified. Therefore, the Unnamed Swamp and Great Cedar Swamp
 
(both wetlands), and East Pond and Whitford Pond (neither of
 
which have been classified) are Class A waters and are to be
 
considered as potential sources of drinking water. Although no
 
active remediation has been proposed for the surface waters,
 
cleanup levels for surface waters will be met through the
 
selected remedy.
 

Comment: C-5: The PRPs stated that residential wells are
 
located upgradient of the Site. They added that the plumes of
 
contamination now are essentially the same as those that existed
 
years ago, and that the plumes flow into the swamps, away from
 
the residential wells. The PRPs also stated that there is no
 
threat to the Whitford Pond or the Great Grass Pond.
 

EPA's Response: Although the contaminated ground water plume
 
flows in a westerly and southwesterly direction, evidence exists
 
that contaminants may be migrating in a northeasterly direction.
 
Volatile organic solvents were detected in overburden wells MW
 
59, 62, and 77 and bedrock wells MW 61 and 65. Aromatic solvents
 
were detected in the shallow bedrock well MW 61. Semivolatile
 
organic compounds (SVOCs) were detected in overburden wells MW
 
60, 62, and 77, and in shallow bedrock well MW 61. All of these
 
wells are east and northeast of the historic disposal trenches
 
and lay within the eastward ground water gradient.
 

Additionally, EPA has documented a bedrock trough, through
 
seismic refraction surveying and shallow bedrock drilling, which
 
leads to the northeast. This trough may accelerate the flow of
 
chlorinated solvents to the east, may allow them to pool in the
 
bedrock depression, and could accelerate their vertical migration
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into shallow bedrock fractures.
 

RIDOH and EPA have detected organic solvents at low
 
concentrations (below EPA federal maximum contaminant levels
 
[MCLs]) in seven residential wells northeast of the Site. The
 
contaminants in these wells have been identified in high
 
concentrations on site, and connection of this contamination to
 
releases from the disposal areas on the Site has not been ruled
 
out.
 

Comment C-6: The PRPs stated that even if it were to be assumed
 
that a remedy was justified, source control without a management
 
of migration component should have been proposed. The PRPs felt
 
that the future use of the impacted ground water and surface
 
water is unlikely, and therefore, no justification exists for
 
spending an additional $9 million on a management of migration
 
component to expedite ground water cleanup by 20 years.
 

EPA's Response: The likelihood of human health risks resulting
 
from future ground water exposure has been shown to be a
 
reasonable assumption as outlined in the response to comments C-l
 
and C-2. Since potential future ground water risks to human
 
health are significant and probable, a remedy is necessary. EPA
 
believes that the time of additional potential exposure to
 
contaminated ground water should be reduced to the extent
 
practicable. A significant amount of residential development is
 
currently in progress around the Site and it is likely that this
 
development will continue for at least the next 20 years. The
 
homes in these newly developed areas will need to rely upon
 
ground water wells (or surface water as an alternative) as their
 
drinking water source. The impact that this use will have on the
 
local hydrology and contaminant transport pathways is uncertain.
 
Given this uncertainty, it is essential that contamination at the
 
Picillo Farm Site be remediated as quickly as possible.
 

It should also be noted that the actual difference in the total
 
cost of implementing the selected source control alternative (SC­
2) without a management of migration component compared to a
 
source control alternative with a management of migration
 
component would be $3.6 million and not $9 million as stated by
 
the PRPs. A decision to not implement an active management of
 
migration component would not have precluded the need to monitor
 
contamination in the ground water, such as provided by the No
 
Action management of migration component, MM-1. More
 
importantly, and as indicated in the Proposed Plan and the
 
Feasibility Study, the source control component would require a
 
dewatering system in order to effectively remediate the source.
 
Without an active management of migration system, the cost of the
 



RESPONSIVENESS SUMMARY Page 22
 
Picillo Farm Site
 

selected source control alternative, SC-2, would include the cost
 
of implementing a ground water treatment system to treat the
 
ground water extracted during dewatering (currently this cost is
 
included as part of the cost for the active treatment MM
 
alternatives) and would double the time period of meeting cleanup
 
levels to 40 years. See section 4 of the Feasibility Study.
 

Selected Remedy PRPs Proposal 

Source Control SC-2 Source control SC-2 
$4.1 million $4.1 million 

(enhanced Soil Vapor Extraction) 
Dewatering/ground water 
treatment system 

$4.3 million 

Management of Migration MM-3 Management of Migration 
$11.6 million MM-1 

(extraction and treatment of $3.7 million 
ground water, including installation (monitoring costs) 
and O&M costs of the dewatering/ 
ground water treatment) 

Total cost $15.7 million Total cost $12.1 million
 
Remediation time 20 years Remediation time 40 years
 

If MM-1 was implemented instead of an active management of
 
migration alternative, the total SC-2 costs would be $8.4 instead
 
of $4.1 million, since it would include $4.3 million for
 
installation of a dewatering/ground water treatment system and
 
the operation and maintenance of the system (in the selected
 
remedy this cost is included as part of the management of
 
migration alternative MM-3). Implementing MM-1 (costs of $3.7
 
million) and SC-2 would then cost a total of $12.1 million,
 
compared to the $15.7 million total cost for implementing SC-2
 
(costs of $4.1 million) with the selected active management of
 
migration alternative, MM-3 ( costs of $11.6 million). The
 
actual difference in the total costs is $3.6 million, not $9
 
million, to expedite ground water cleanup by 20 years. Based on
 
the information in the ROD concerning the remedy selection and
 
the response to comments C-l and C-2 concerning potential future
 
risks, EPA believes that the ability to expedite the cleanup by
 
two decades supports the additional $3.6 million expenditure to
 
implement the selected active management of migration
 
alternative.
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Comment C-7: The PRPs stated that it is particularly
 
inappropriate to propose a pump-and-treat remedy where EPA has
 
concluded that DNAPLs are likely to be present.
 

EPA's Response: The proposed remedial action at the Picillo Farm
 
Site relies on the use of a two-prong approach. The first, and
 
principal part of the approach is the treatment of the
 
contaminated soils using a thermally enhanced vapor extraction
 
system. This system will be used to remove residual
 
contamination from the soil in the area near the water table,
 
where the significant portion of the soil contamination was found
 
during the RI, and to remediate any DNAPLs contamination that may
 
exist in the shallow bedrock when the ground water table is
 
lowered. The second part of the approach is the active
 
containment of the dissolved contamination in the ground water
 
through the use of ground water extraction and treatment. The
 
active containment is not intended for a direct remediation of
 
any DNAPLs, but as a means of controlling the migration of
 
contaminants to the environment (e.g., wetlands, seeps, surface
 
water). The Feasibility Study recognizes this specific use of
 
the pump and treat system and states on page 3-154 that:
 

"Pump and treat has been used for many years as a treatment
 
alternative for the remediation of hazardous waste sites.
 
The experience using this approach has proven that it may
 
take hundreds of years to remediate a site by flushing water
 
through the contaminated area; therefore, pump and treat
 
alone is not the most time-effective treatment for
 
remediation of a contaminated site. Because of the long
 
cleanup time frame associated with pump and treat it is
 
considered as an active containment alternative."
 

In addition, at least every five years EPA will review the data
 
that has been collected and determine if the selected remedial
 
alternative is working effectively and will reach the remedial
 
objectives within the estimated time frame. If the thermally
 
enhanced vapor extraction system has not removed any DNAPLs and
 
the ground water concentrations are not decreasing as projected,
 
EPA will review new technologies and make recommendations for
 
changes in the remediation plan at that time.
 

Comment C-8: The PRPs stated that the pattern of soil
 
contamination delineated in the RI and the FS does not support
 
the proposed extent of source control activities (e.g.,
 
dewatering to bedrock and hot air injection in all former
 
disposal areas). The bulk of the subsurface soil contamination
 
in the former disposal trenches is found just above and below the
 
water tables and the contaminant concentrations rapidly attenuate
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with depth.
 

EPA's Response: It is true that the majority of the
 
contamination is near the water table, the water table in the
 
area was found to fluctuate significantly, with up to five feet
 
of fluctuations observed in some monitoring wells. Moreover, in
 
some locations the concentration of contaminants below the highly
 
contaminated region are at concentrations that are above the
 
cleanup levels necessary to achieve ground water remediation to
 
drinking water standards. For example, in SB-35 benzene and
 
trichloroethene were both found above the clean up level at a
 
depth of 34 and 49 feet below the surface. In SB 13,
 
tetrachloroethene was found in the soil above the cleanup level
 
at 24 and 29 feet below the surface, and the shallow bedrock is
 
estimated to start at 27 to 30 feet. In addition, there is the
 
potential for DNAPLs to be present in the shallow bedrock, and
 
use of the thermally enhanced vapor extraction system in the
 
shallow bedrock would enhance the removal of these contaminants
 
which otherwise would continue to represent a source of
 
contamination to the ground water. Based on the concern for the
 
contaminants at depth above the cleanup level and the potential
 
for DNAPLs in the shallow bedrock, the ground water dewatering
 
system would be designed to allow dewatering into the shallow
 
bedrock.
 

In addition, even where dewatering into the shallow bedrock may
 
not be necessary to allow for the use of vapor extraction, the
 
dewatering wells would be placed into the shallow bedrock to
 
allow flexibility during the operation of the treatment system
 
and to capture any DNAPLs that might be present in that region.
 
Even though the dewatering wells are placed into the shallow
 
bedrock they do not have to be used to dewater all the way to
 
shallow bedrock. The actual dewatering depth will be set during
 
the Remedial Design phase based on the depth of soil
 
contamination above the cleanup levels and where there is an
 
indication that DNAPLs might be present.
 

Comment C-9: A consultant for the PRPs stated that the
 
monitoring program to evaluate the efficiency of the Site cleanup
 
is excessive and not cost-effective. Quarterly sampling and
 
full-scan analyses of ground water and surface water for 20 years
 
is proposed, which represents 17% of the total Site remediation
 
costs. However, EPA presents insufficient site-specific analyses
 
to show that this monitoring program is required to protect human
 
health or that this information is necessary to evaluate the
 
remedial efficiency.
 

Annual or semi-annual monitoring of VOCs as indicator compounds
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would provide adequate information for evaluating remedial
 
efficiency. Ground water elevations could be measured on a
 
quarterly basis to allow mapping of the capture effectiveness of
 
the ground water extraction system. Analysis of all target
 
compound list and target analyte list compounds, pesticides, and
 
PCBs could be performed at longer intervals.
 

EPA's Response: During the initial start-up of the ground water
 
treatment system, quarterly sampling is required for at least
 
VOCs and SVOCs to determine the removal/destruction rates for
 
each contaminant of concern, and to allow timely optimizing of
 
the system operation. After system optimization, EPA may
 
reevaluate the frequency of sampling.
 

Analysis for VOCs as indicator compounds is not acceptable since
 
other compounds, such as SVOCs and inorganic compounds, will also
 
be treated. Their removal rates may not be directly comparable
 
to the removal rate of the VOCs, and therefore they must be
 
determined in the initial start up. After systems optimization,
 
EPA may evaluate the use of indicator compounds to determine
 
systems treatment efficiency.
 

Comment C-10: The PRPs' consultant stated that the human health
 
evaluation greatly overestimated the potential risk of human
 
exposure to fish contaminated with PCBs.
 

EPA's Response: Consistent with EPA policy, EPA used
 
conservative assumptions in estimating risk due to ingestion of
 
fish contaminated with the PCBs. Because a number of PCB samples
 
was invalidated during the RI, the ROD specifies additional
 
sampling for PCBs in surface water and sediment to verify the
 
presence of PCBs in these media. However, it should be noted
 
that in the exposure scenario, fish ingestion was combined with
 
surface water ingestion as drinking water source and dermal
 
contact and incidental ingestion while swimming to determine the
 
risk posed by exposure to surface water in the Unnamed Swamp.
 
Ingestion of surface water as drinking water source was found to
 
pose an unacceptable risk even without considering the fish
 
ingestion pathway. Thus, even if a less conservative evaluation
 
of PCBs contamination in fish was performed, surface water would
 
still be a media of concern in the human health risk evaluation.
 

Comment C-ll: The PRPs' consultant stated that the cleanup level
 
for PCBs in soil is overly conservative and that the calculation
 
of the cleanup level was inconsistent with the ecological risk
 
assessment. The PRPs' consultant also stated that potential
 
ecological risk from exposure to the contaminated soil is
 
overestimated, and that no cleanup of PCBs in surface soils is
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necessary.
 

EPA's Response: EPA does not agree that the ecological risk at
 
the Site is overestimated and that the surface soils contaminated
 
with PCBs requires no cleanup. EPA, however, modified the
 
cleanup level for PCBs in surface soils to be more consistent
 
with the site-specific ecological risk assessment. As described
 
in the ROD, PCB cleanup level in surface soils was developed
 
using a multi-zone foraging scenario for ecological receptors
 
presented in the ecological risk assessment. The cleanup level
 
of 1,300 ug/kg for PCBs has been selected based on protection of
 
ecological receptors and is considered to be protective of human
 
health and the environment.
 

Comment C-12: The PRPs' consultant stated that additional
 
measures for remediation of SVOCs and the associated additional
 
cost are not warranted.
 

EPA's Response: SVOCs represent a large portion of the
 
contamination at the Site. In the Northwest Trench, total SVOCs
 
were found in soil at concentrations as high as 5,400 mg/kg and
 
in the West Trench as high as 8,700 mg/kg. While these
 
concentrations were lower than the total VOC concentrations, they
 
still represent significant concentrations of contaminants.
 
Although the Baseline Human Health Risk Assessment identified an
 
excess incremental risk from the SVOCs for six compounds,
 
hundreds of additional SVOCs were tentatively identified near the
 
historic trenches that may represent a risk to human health and
 
the environment (see Appendix A of the FS). Because of the
 
presence of SVOCs at the Site, EPA selected soil and ground water
 
technologies that are appropriate for both SVOCs and VOCs so that
 
they can both be extracted and treated together to minimize the
 
treatment costs.
 

For the soils, EPA selected an enhanced vapor extraction system
 
that, in combination with soil dewatering, will inject hot air
 
into the contaminated soils and volatilize the SVOC and VOC
 
contaminants. The enhanced system will not only remove the
 
SVOCs, but will also significantly speed up the removal of the
 
VOCs, thereby reducing the operation time and total operating
 
costs and lessening the impact that the contaminants have on the
 
environment. The selected ground water treatment system is
 
ultraviolet/oxidation treatment. This technology will treat both
 
VOCs and SVOCs; however, there would be little or no difference
 
in the cost if the SVOCs did not have to be removed. It is
 
important to note that air stripping (the alternative technology)
 
may be considered by EPA only if the cost estimate changes to the
 
extent that air stripping with carbon adsorption becomes more
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cost-effective than UV/oxidation.
 

Comment C-13: The PRPs' consultant stated that the ROD should
 
conceptually establish conditions that would trigger reevaluation
 
of the technical feasibility of continued remediation based on
 
performance evaluations and, if it is determined that portions of
 
the aquifer cannot be restored to drinking water quality, the ROD
 
should establish contingency measures.
 

EPA's Response: Periodic review of the operation and
 
effectiveness of the source control remedy and extraction and
 
treatment of ground water will be conducted. If, following a
 
reasonable period of the ground water system operation, EPA
 
determines that the selected remedy cannot meet cleanup levels,
 
EPA may consider contingency measures as a modification to the
 
selected remedy. Examples of such contingency measures are given
 
in the ROD.
 

If EPA determines that such contingency measures are necessary,
 
and the significant or fundamental modifications to the remedy,
 
such changes will be documented in a future decision document.
 
In this case, specific conditions triggering reevaluation of the
 
ability of the remedy to meet cleanup levels would be more
 
appropriately determined based on the data collected during the
 
design and implementation of the remedy.
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Appendix l
 
Community Relations Activities at Picillo Farm superfund Site
 

Community relations activities conducted at the Picillo Farm
 
Superfund Site have included:
 

•	 EPA and RIDEM announced that a cooperative effort between
 
EPA and RIDEM would be implemented to fund excavation and
 
disposal of waste from the northwest trench at the Site.
 
(December 1980)
 

•	 EPA briefed residents of the disposal procedures for
 
detonating lab packs. (September 1981)
 

•	 EPA prepared a Community Relations Plan. (October 1981)
 

•	 EPA held a public hearing at the Coventry Town Hall to
 
discuss on-going removal activities and to distribute a fact
 
sheet which outlined the chronology of events at the Site
 
from September 1977 through September 1981. (December 1981)
 

•	 EPA announced that it had approved $4.9 million in Superfund
 
money for the Site and that a cooperative agreement was
 
reached between RIDEM and EPA to resume cleanup efforts.
 
(January 1982)
 

•	 EPA issued a press release which announced that the EPA
 
Administrator approved a cooperative agreement with the
 
RIDEM under which agreement, the state of Rhode Island would
 
begin removing 8,500 drums of chemical wastes, conduct a
 
feasibility study for a ground water treatment system, and
 
conduct additional sampling and analysis. (February 1982)
 

•	 EPA revised the community relations plan. (1984)
 

•	 EPA issued a press release which indicated that officials
 
from RIDEM and EPA disagreed over cleanup of the Picillo
 
Farm Site. (January 1984)
 

•	 EPA and RIDEM met with the Coventry Town Manager, other town
 
officials, and residents to discuss concerns, the status of
 
the Site, and future work. (April 1984)
 

•	 EPA and RIDEM met with members of Save our Water (SOW) to
 
review SOW's records and to be brought up to date on SOW's
 
past activities. (May 1984)
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• EPA and RIDEM held a public meeting with Coventry residents 
and interested parties. The results of the risk assessment 
conducted at the Site were presented. (June 1984) 

• EPA distributed a fact sheet that summarized the 
informational meeting held in June 1984. It also discussed 
upcoming community relations activities which would follow 
the release of the RI/FS. (January 1985) 

• EPA and RIDEM issued a press release which announced costs 
for addressing remaining contamination at the Picillo Farm 
Site and discussed the opportunities for public involvement. 
(April 1985) 

• EPA and RIDEM held a public meeting at the Western Coventry 
School and presented the results of the final RI/FS. (April 
1985) 

• EPA held a public hearing to accept public comment on the 
cleanup remedies for the Picillo Farm Site. (May 1985) 

• EPA issued a press release which discussed the Record of 
Decision for the Site. The cleanup remedy called for 
disposing contaminated soil on site to prevent further soil 
or ground water contamination, and continued ground water 
monitoring. (October 1985) 

• Pursuant to the 1986 amendments to CERCLA, EPA issued a 
press release which amended the 1985 Record of Decision. 
The revised cleanup remedy called for off-site disposal of 
the contaminated soil. (March 1987) 

• EPA, RIDEM, and SOW held a public meeting at the Western 
Coventry School Library. EPA stated at the meeting that 
steps to remove PCBs on site and cleanup of ground water 
could not be continued without an additional study. (May 
1987) 

• EPA issued a press release announcing an informal public 
meeting. (September 1987) 

• EPA and RIDEM held a public meeting at which time the
 
cleanup settlement with the PRPs.was announced. (October
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1987)
 

•	 EPA distributed a fact sheet containing the details of
 
upcoming contaminated soil pile removal activities to be
 
conducted by the PRPs, and information about ongoing studies
 
being undertaken by EPA to address ground water
 
contamination. (May 1988)
 

•	 EPA issued a press release announcing the commencement of
 
the contaminated soil pile removal activities. (May 1988)
 

•	 EPA issued a press release which discussed the initiation of
 
an RI/FS to further define the nature and extent of ground
 
water contamination and the need for further cleanup
 
measures at the Site. (May 1990)
 

•	 EPA issued a press release regarding enforcement action at
 
the Site. Two companies were being held liable for the
 
Picillo Farm Site costs under CERCLA/SARA. (June 1990)
 

•	 EPA and RIDEM conducted community interviews with local
 
officials and interested residents. (June 1990)
 

•	 EPA revised and reissued the Community Relations Plan.
 
(September 1990)
 

•	 EPA issued a press release discussing the availability of
 
the Administrative Record. (September 1990)
 

•	 EPA issued a fact sheet which discussed on-going RI
 
activities and announced a public meeting in February.
 
(January 1991)
 

•	 EPA held a public meeting at the Western Coventry Elementary
 
School Cafeteria to discuss the initial results of the RI.
 
(February 1991)
 

•	 EPA issued a fact sheet which discussed results of the RI
 
(November 1992)
 

•	 EPA issued a press release which described the Proposed Plan
 
to address soil and ground water contamination. It also
 
discussed opportunities for the public to comment on the
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Proposed Plan. (June 1993)
 

•	 EPA distributed the proposed plan which provided a summary
 
of all of the remedial alternatives which were reviewed in
 
the FS and described EPA's recommended cleanup alternative.
 
(June 1993)
 

•	 EPA and RIDEM held a public informational hearing to discuss
 
the proposed plan. (June 1993)
 

•	 EPA held a public hearing to receive public comments on the
 
proposed plan. (July 1993)
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MR. BOYNTON: If everybody is ready,
 

my name is Richard Boynton, Chief of the Rhode Island
 

Superfund section of EPA's Region I Boston office,
 

and I have supervisory responsibility for the
 

implementation of EPA's Superfund program and
 

Superfund sites in Rhode Island. I will serve as the
 

hearing officer for tonight's hearing. Also present
 

tonight are Anna Krasko, the EPA project manager for
 
\
 

the Picillo site, and in the front row is James Ball,
 

the State project manager for the Picillo site, and
 

Warren Angell, the State DEM supervisor for the site.
 

The purpose of this hearing tonight is to accept
 

formal oral comments on the Picillo Superfund Site
 

Remedial Investigation and Feasibility Study and
 

EPA's proposed plan for addressing contamination at
 

-̂ 
the site. ^ Since this is a hearing, we will not be
 

responding to comments or questions tonight, but will
 

respond to them after the close of the comment period
 

in a formal document called the "Responsiveness Study,
 

which will become part of the administrative record
 

for the site. EPA conducted a public information
 

hearing on the proposed plan on Wednesday, June 29,
 

1993, at this location in which we presented
 

information concerning the proposed plan and
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1 responded to questions. The public comment period
 

2 began on June 30th, the next day, and will end on
 

3 Thursday, July 24, 1993.
 

4 Now, I'd like to describe for you the format for
 

5 the hearing. First, Anna Krasko will give a brief
 

6 overview of the proposed plan. Following Anna's
 

7 presentation, we'll accept any oral comments you may
 

8 wish to make for the record. Those of you wishing to
 
\
 

9 comment should have already indicated a desire to do
 

10 so by filling out the index cards available at the
 

11 front door as you came in. Also available, if you
 

12 don't already have one, are copies of the proposed
 

13 plan. If you have not completed a card and wish to
 

14 make a comment, please complete one and/or during the
 

\
 
15 course of the hearing. We need these cards to make
 

-•e
 
16 sure that'-we get your name and affiliation correct
 

17 for the record.
 

18 I will call on those wishing to make a comment
 

19 in the order of which you signed up to speak, and
 

20 when called on, I'd ask you that come up to the front
 

21 of the room and state your name and address and/or
 

22 your affiliation so that our reporter can record your
 

23 name and address for the record.
 

24 Please limit your oral comments to about 15
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1 minutes. If your presentation will take longer than
 

2 15 minutes, I'd ask you that you summarize the
 

3 important points you wish to make this evening and
 

4 then provide EPA with a copy of the full text of your
 

5 comments. If you do this, the text in its entirety
 

6 will be transcribed into the hearing record. From
 

7 your comment, we may ask you some questions regarding
 

8 your comments to assist us in clarifying your
 
\
 

9 statement.
 

10 After all the comments have been heard, I will
 

11 close the formal hearing. If you wish to submit
 

12 written comments, they must be postmarked no later
 

13 than July 29, 1993 and mailed to our office in
 

14 Boston. The address can be found on Page 3 of the
 

15 proposed pSLan, and also we've written it up here in
 
-•tl
 

16 the front-.of the room on the easel.
 

17 At the conclusion of the hearing, you could see
 

18 any of the EPA representatives here tonight if you
 

19 have any questions on process for making written
 

20 comments. All the oral comments will be received
 

21 tonight, and those written comments received during
 

22 the comment period will be addressed in our
 

23 Responsiveness Study and become part of the
 

24 administrative record for the site.
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The Responsiveness Study will be included with a
 

[ 2 decision document called the Record of Decision that
 

1
 

r
 EPA prepares at the conclusion of the comment
 3
 

period.
 

5 Do we have any questions about the conduct of
 

6 the proceeding before we begin? All right. If we
 

7 don't have any questions then, Anna will now give a
 

8 brief overview of the proposed plan for the Picillo
 

4
 

\
 

9 Farm site.
 

10 MS. KRASKO: Thank you, Dick. As Dick
 n	 11 just mentioned, last month EPA announced the proposed
 

12 clean-up plan for the Picillo Farm Superfund site.
 

13 In its plan, EPA evaluated a range of clean-up
 

14 options ranging from no action to various degrees of
 

•\

15 treatment ror the soil and groundwater. And EPA
 

-̂ 
 
16 selected a preferred alternative to clean up the
 

17 remaining soil and groundwater of the site.
 

18 EPA proposes to clean up the soil contamination
 

19 with both volatile organic and semi-volatile organic
 

20
 contaminants using a thermally-enhanced soil vapor
 

21
 extraction. With this technology, heated air would
 

22
 be pumped through contaminated soil to volatilize the
 

23
 contaminants. The volatilized contaminants would
 

24
 then be	 thermally destroyed in the unit called
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1 catalytic oxidation system. The system would convert 

2 gasses into mostly water and carbon dioxide. In 

3 addition, a small amount of surface soil contaminated 

4 with PCBs will be excavated and removed and disposed 

5 of off-site. 

6 EPA's proposed plan also calls for the pumping 

7 and treating of groundwater. The contaminated 

8 groundwater will be extracted from the ground and 
•\ 

9 treated by either ultraviolet oxidation or air 

10 stripping. Carbon adsorption would be used as a 

11 polishing step. Groundwater at the fringes of the 

12 contaminated plume would be allowed to naturally 

13 attenuate. 

14 The proposed cleanup is estimated to cost 

-\ 
15 approximately $16 million. The soil is estimated to 

•-<=' 
16 be cleaned up in six years, and the groundwater 

17 treatment is expected to take approximately 20 

18 years. . 

19 Thank you. 

20 MR. BOYNTON: Thank you, Anna. Now, 

21 I'd like to begin accepting oral comments.­ First, 

22 I'd like to offer the State an opportunity to make 

23 comments for the record, and speaking for the State 

24 would be James Ball, the State project officer. 
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MR. BALL: My name is James Ball. I'm
 

a senior engineer with the
 

Department of Environmental Management. Based upon
 

the information available at this time, the
 

Department of Environment Management tentatively
 

concurs with the remedy as proposed by the
 

Environmental Protection Agency.
 

Department personnel have conducted a thorough
 
N
 

review of the Remedial Investigation and Feasibility
 

Study, as well as other technical documents
 

generated, including the proposed plan.
 

As a result of this review, we have generated
 

comments and concerns dealing with continued
 

monitoring and additional sampling locations. We'll
 

"N
 
be providing a written comments letter to the
 

~c'
 

Environmental Protection Agency during this comment
 

period that includes all of our concerns in more
 

detail. I will only outline our main concerns this
 

evening.
 

Comment Number 1: Both the Department of
 

Environmental Management and the Environmental
 

Protection Agency are aware of the public's concern
 

with residential well monitoring within a half mile
 

of the site. To address this issue, it should be
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1 stated in the Record of Decision that residential
 

2 well monitoring will be included in the remedy and
 

3 will be continued until some time certain in the
 

4 future when all available data substantiates a
 

5 termination of this program.
 

6 Comment Number 2: The Department of
 

7 Environmental Management requests that the
 

8 Environmental Protection Agency provide a technical
 

9 memorandum that recommends a frequency for
 

10 residential well monitoring that is protective of
 

11 human health.
 

12 Comment Number 3: Due to the fact that the
 

13 delineation of the plume has been extrapolated in the
 

14 area of the unnamed swamp, it may be necessary for
 

15 the Environmental Protection Agency to evaluate the
 

16 option of * extending the sampling locations and
 

17 monitoring well locations to more conclusively
 

18 delineate the extent of contamination. This concern
 

19 has always been expressed by citizens of this area.
 

20 Comment Number 4: Currently the proposed plan
 

21 calls for deep bedrock wells, sentinel wells, to act
 

22 as an early warning system should contamination
 

23 travel in the deep bedrock aquifer in an easterly
 

24 direction. The State strongly concurs with this
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1 proposal. However, as the citizens of this area have
 

2 expressed concern for contamination potentially
 

3 traveling in a westerly direction in the deep bedrock
 

4 aquifer, the State recommends that the Environmental
 

5 Protection Agency evaluate the placement of a similar
 

6 sentinel well system to the west of the site.
 

7 Although the Department of Environmental
 

8 Management would like to see an expedited remedy
 
\
 

9 chosen for the site, we believe that these concerns
 

10 should be addressed in the proposed plan prior to
 

11 finalization.
 

12 That concludes what we consider to be our major
 

13 concerns. As I have previously mentioned, we will be
 

14 providing the Environmental Projection Agency with a
 

\
 
15 detailed comment letter. Copies of this letter will
 

-c'
 
16 also be forwarded to the appropriate local
 

17 representatives and will also be entered into the
 

18 administrative record. Thank you.
 

19 MR. BOYNTON: Thanks, Jim. Next I'd
 

20 like to give Cindy Pagan, the Coventry Conservation
 

21 Commission Chairman, an opportunity to make a
 

22 statement.
 

23 MS. FAGAN: The statement that I was
 

24 going to make our DEM has already made. I did want
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1 to make sure that the wells in the area and 

2 additional wells are going to be tested periodically 

3 throughout the whole 20 years that it takes for the 

4 cleanup of the groundwater contamination. And I 

5 would also like to be advised as to when these 

6 testings are taking place and also on the soil as ... 

7 well. 

8 

9 

MR. BOYNTON:

MS. PAGAN:

 Thank you. 
\ 

 Thank you. 

10 MR. BOYNTON: Next I'd like to ask 

11 Bob Haviland of the Rhode Island Department of 

12 Health, Division of Drinking Water Quality. He asked 

13 to make a statement. 

14 

15 

16 

V, 
MR. HAVILAND: My name is Dave 

Haviland. vl'm with the Rhode Island Department
-<* 

Health Division of Drinking Water Quality. The 

 of 

17 following comments are in response to the proposed 

18 clean-up plan for the Picillo Farm Superfund Site. 

19 The plan for continued monitoring of residential 

20 drinking water wells, specifically those wells within 

21 a half mile radius of the Picillo Farm, should be 

22 included in the Record of Decision. Provisions for 

23 the monitoring of the existing homes and new 

24 developments should be included in the plan. 
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18
 

19 okay.


20
 

21
 

22
 

23
 

It should be stated in the Record of Decision
 

2
 

1
 

that the monitoring of residential wells within a
 

3
 half mile radius of the disposal area will be funded
 

4
 by the principal responsible party.
 

5 All monitoring of private drinking water wells,
 

6 whether by the Environmental Protection Agency or the
 

7 State of Rhode Island, should be coordinated with the
 

8 Rhode Island Department of Health-, Division of
 
\
 

9 Drinking Water Quality.
 

10 MR. BOYNTON: Thank you, Bob. Next
 

11 is Crystal Martin. Do you wish to make a comment
 

12 for the record?
 

13 MS. MARTIN: No, I have no comment.
 

1.4 MR. BOYNTON: Okay. Thank you.
 

15 Would Virginia Soucy like to make comments for the
 

16 record?
 

MS. SOUCY: Not at this time.
 

MR. BOYNTON: Not at this time,. 

 Robert Guastini? 

MR. GUASTINI: Guastini. 

MR.. BOYNTON: G-U-A-S-T-I-N-I . 

MR. GUASTINI: That's correct. 

MR. BOYNTON: Robert P., Greenville, 

24
 Rhode Island.
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1 MR. GUASTINI: Greene, not Greenville. 

2 MR. BOYNTON: Greene. Greene, Rhode 

3 Island. Excuse me. 

4 MR. GUASTINI: I've got a letter here 

5 that I addressed to Anna on behalf of my own personal 

6 concerns and also the members of SOW. That's Save 

7 our Water for the record. And I've got about four 

8 points I want to cover here, and ,1 will maybe 
\ 

9 summarize a little bit. But first of all, the 

10 response time of 30 days allowed by EPA is 

11 unreasonable. This study took two years by EPA or 

12 nearly two years by EPA, associates and contractors. 

13 There's not near enough time for any technical review 

14 of this proposal for a lay person, or in my opinion, 

15 it was not communicated very well to the State of 

16 Rhode Island local authorities, and that needs to be 

17 evaluated. So, therefore, any decision as to whether 

18 this is a viable plan, I think we just have to .sit 

19 back and wait, and that will leave the door open 

20 obviously, and we'll see how the cleanup progresses. 

21 So, I don't think we can pass judgment of 

22 whether it's a good plan, or at least I can't, or a 

23 bad plan because simply we haven't had the 

24 opportunity to review it or to bring in any expertise 
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1 in to do that. And I know that there was a phone
 

2 call made to my office by somebody from EPA, and I
 

3 don't recall who that was, and asked if I would -­

4 was concerned about it, if I wanted to do the
 

5 extension, and what I said at that point was no, I
 

6 did not want to belabor it; we've got to get on the
 

7 act here; within the future, I think there should be
 

8 more consideration by EPA.
 

9 There was no mention of surface water cleanup in
 

10 this proposal. Everything that I could see is really
 

11 aimed at looking at the cleanup of surface -- excuse
 

12 me -- groundwater. I don't really to this date know
 

13 of where we stand with surface water problems other
 

14 than the PCBs laying on top of the soil down there.
 

15 So, I woudd like to know if any action is going to be
 

16 taken, ar if it's being addressed as part of the
 

17 cleanup.
 

18 At the initial onset of the cleanup of the
 

19 Picillo dump, which was around 1980 and thereabouts,
 
•
 

20 by EPA and the State, and there was a lot of
 

21 commitments made to residents around the area
 

22 concerning drinking wells within a half mile radius
 

23 of the site. That commitment, both by EPA, the
 

24 Rhode Island DEM, the Rhode Island Health, and the
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1 residents stated that there would be a testing period
 
»
 

2 of every six months. Now, I know that the State said
 

3 we ought to continue on with this, and I think the
 

4 good person from the Town said the same thing from
 

5 the environmental, but the key was six months, okay?
 

6 And, and the reason I'm bringing this up is that
 

7 because at that time that was felt to bring some
 

8 peace of mind to the people that lived in that
 
\
 

9 vicinity. Now, we've lost that peace of mind, if you
 

10 will, okay? And more importantly what that was
 

11 supposed to do was to be the early warning signal for
 

12 any contaminants that was flowing out and beyond the
 

13 site that would be a flag that would go up and that
 

14 would be -- that data would be transmitted to EPA via
 

15 DEM, okay? The well sampling was taken by the
 
\
 

16 Department of Health. And if you go back in the
 

17 records -- I'm not just dreaming this up. The
 

18 records clearly state in the State's records
 

19 someplace and in your records, you will find that
 

20 that monitoring was in fact taken every six months or
 

21 thereabouts, and that was discontinued. So, you
 

22 don't need my word. You don't need anybody else to
 

23 send you a letter. Just go back and check your
 

24 records. It's all there.
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1 And I feel, I really feel absolutely humiliated
 

2 that somebody would come back and not trust what
 

3 we're saying here. I think that's very poor on the
 

4 state of DEM and the State of Rhode Island. So, we
 

5 would like to know, and I'd like to be, pleased be
 

6 advised of what EPA actually will take to be sure the
 

7 continued, indefinite cleaning or -- sorry —
 

8 monitoring of the wells, and who will be responsible,
 

9 and who will be financing it. Will EPA and the
 

10 Superfund? If not, why not? I think there's enough
 

11 money to do that. And I think if you go back through
 

12 your records, I thought that was part of the
 

13 agreement way, way back.
 

14 There seems to be much confusion over — the
 

15 fourth point -- over the communications between the
 

16 responsi-ble parties considering the unfair response
 

17 time that was given to residents or local
 

18 authorities, and I think what's got to happen here is
 

19 that EPA is herewith requested to provide all data,
 

20 all correspondence to the undersigned. Included in
 

21 that distribution should be the Town of Coventry, the
 

22 Rhode Island DEM, and the Department of Health. And
 

23 I'm sure that you're aware of the Freedom of
 

24 Information Act can be enacted or can be invoked to
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get this information. So, as of now there should be
 

no excuses as to why people didn't get on the mailing
 

list or people not knowing what's going on around
 

this community. There's a responsibility there, and
 

I expect EPA to do that, okay?
 

Also, I think that, and lastly, there ought to
 

be — EPA's requested to conduct a quarterly or
 

provide a quarterly report to the Western Coventry
 
\
 

residents in the status of the cleanup efforts, its
 

problems and its accomplishments, and that's all I
 

got. It's a little more formal here.
 

MR. BOYNTON: Could I ask you one
 

question about your first point?
 

MR. GUASTINI: Sure.
 

MR. BOYNTON: You talked about the
 

respons-e.» time of 30 days, and then you said something
 

\
 

about in the future we should consider that. Do I
 

understand to mean that -- .
 

MR. GUASTINI: What I said was, I
 

thought what I said was that the response time of 30
 

days starting one day after we had the meeting, which
 

was the 29th or whatever it was, the first of July,
 

was totally, was totally, as far as I'm concerned,
 

not enough time to give anybody, even an educated
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1 person, the time -- that's educated in this field -­

2 a time to really look at the data that was provided.
 

3 After all, you've had it for two years. Why do you
 

4 keep that stuff secret? Why don't you pass it on to
 

5 us so we can understand it, so we can be intelligent
 

6 and ask the correct questions that have to be asked.
 

7 And that's my concern. Now, in the future, what I'm
 

8 saying is that you have a responsibility, you should
 
\
 

9 have a responsibility, and we'll enact that
 

10 responsibility to enforce you to provide that data to
 

11 the organization, Save our Water, to the Town of
 

12 Coventry, to the Rhode Island DEM, to the
 

13 Department of Health -­

14 MS. FAGAN: To Conservation.
 

15 \ MR. GUASTINI: -- to Conservation or
 

t̂v
 
16 whoever is requesting it. We want to know, in other
 

17 words, what's going on. We want to read your lips.
 

18 We want to hear it. We want to see it. And we want
 

19 to ask questions. So, I can call up Jim down at the
 

20 State House, like I did today, and say, "Jim, what do
 

21 you think?" And I want to be able to talk'
 

22 intelligently to him.
 

23 MR. BOYNTON: Okay. I understand
 

24 your comment.
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1 MR. GUASTINI: So, I think that the
 

2 rule ought to be changed, the 30 days. That's all I
 

3 got to say.
 

4 MR. BOYNTON: Okay. Thank you for
 

5 your comments. Does Marion Sykes wish to make a
 

6 statement? That's S-Y-K-E-S.
 

7 MRS. SYKES: That's correct.
 

8 MR. BOYNTON: Perry Hill Road,
 
N
 

9 Coventry, Rhode Island.
 

10 MRS. SYKES: That's right, 220 Perry
 

11 Hill Road, Coventry, Rhode Island. My comments of
 

12 the proposed plan dated June, 1993 for cleanup at the
 

13 Picillo farm site. First of all, funding. Proceed
 

14 with the plan and do not wait for funding. Waiting
 

15 for fundiHcj first could be a much larger wait if tied
 

-}-v
 
16 up in the courts.
 

17 DEM participation. I would insist that a DEM
 

18 representative be on the site during all operations.
 

19 Town officials should be notified of the progress on
 

20 a minimum of a monthly basis. Residents, DEM, town
 

21 officials, and health department should be-notified
 

22 immediately of the following:
 

23 1. If contaminants begin to move further off
 

24 the site.
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1 2. If contaminants begin to break out of the
 

2 aquifer.
 

3 3. Residential wells should be tested at the
 

4 start and then periodically during the work process.
 

5 And 1 capitalize, immediately if there is a break in
 

6 the aquifer.
 

7 4. Periodic meetings should be held to inform
 

8 the community of progress or lack of.
 
\
 

9 5. In case of an emergency, I would like to see
 

10 a plan implemented to ensure the safety of the
 

11 community.
 

12 Notes: If trucks are entering or leaving the
 

13 site, a time schedule should be set up when schools
 

14 are in session so they will not be on
 

15 Perry HiFl Road at the time school busses would be
 

_ .a. <.
 

16 traveling on that road.
 

17 Also, it's been a long, hard, trying battle, and
 

18 I hope that this plan is finally going to be the
 

19 answer. Thank you.
 

20 MR. BOYNTON: Thank you. Deming
 

21 Sherman, would you like to make a statement? That's
 

22 S-H-E-R-M-A-N.
 

23 MR. SHERMAN: Good evening. My name
 

24 is Deming Sherman. I'm an attorney with offices in
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Providence. And I'd like to read a statement, and we ^ 

2 will be submitting a formal written comment later on 

3 this month. 

4 My statement is as follows: I speak on behalf 

5 of several companies that the EPA believes are 

6 liable, among others, for additional costs of cleanup 

7 at the Picillo site. These companies did not own the 

8 site. They did not operate the site. They did not 
\ 

9 knowingly send any materials to the site. Any waste 

10 materials that were brought to this Picillo site were 

11 illegally diverted from other licensed disposal 

12 facilities. 

13 As I indicated, we will be submitting formal 

14 written comments at a later time; however, we wish to 

15 make someVgeneral comments this evening. 

16 
•~-:­̂  

Oufs companies are sensitive to the concerns of 

17 the neighbors. Together, we have spent more than 

18 $10 million to pay for the investigation and the 

19 cleanup of the Picillo site. We believe that any 

20 additional monies should be wisely spent and should 

21 respond to the real risks, not hypothetical ones. 

22 We think that the proposed plan, costing at 

23 least an additional $16 million, is based primarily 

24 on future hypothetical risks rather than on actual 

ALLIED COURT REPORTERS (401) 946-5500 



21 

1 risks which the EPA itself acknowledges are minimal.
 

2 All the potential risks have been evaluated. That is
 

3 to say, risks such as potential human exposure to
 

4 soil, to dust, to air emissions, to drinking water
 

5 from wells, swamp water. The only real risk
 

6 presented by this site is to someone who builds a
 

7 home on the site and drills a drinking water well and
 

8 consumes water.
 
\
 

9 As the EPA itself stated in the proposed plan on
 

10 Page 11, and I quote, "EPA concluded that the major
 

11 risk to public health would result from ingestion of
 

12 contaminated groundwater and surface water. This is
 

13 not a current risk, because the contaminated
 

14 groundwater surrounding the site and the unnamed
 

15 swamp areViot presently used as water supplies. If
 

16 in the future residents were to use the groundwater
 

17 from the contaminated aquifer or the unnamed swamp as
 
•̂ 
 

18 a drinking water supply, such use would pose
 

19 unacceptable long-term risks to 'human health," end "of
 

20 quote.
 

21 We think that the $16 million would be better
 

22 spent on other sites where there are actual risks,
 

23 including other sites in Rhode Island. The concerns
 

24 of the residents can be best addressed by developing
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a monitoring plan to provide continuing assurance
 

2
 

1
 

that no contaminants are flowing towards the
 

3
 neighboring residences. This would assure an early
 

4
 warning system that would trigger remedial action
 

5 years before any contamination reached a drinking
 

6 water well.
 

7 We note that there is no evidence that the
 

8 contamination on the site is flowing toward the
 
\
 

9 residences north and east of the site. Indeed the
 

10 EPA has found that the plumes of contamination now
 

11 are essentially the same as those that existed years
 

12 ago, and that the plumes flow again to the swamps.
 

13 The contamination is not flowing downstream from the
 

14 swamps. Therefore, there is no threat to Whitford
 

15 Pond. O'uV inquiries of the Town of Coventry have
 

16 produced no information that the Town intends to use
 

17 the surface waters of the unnamed swamp for drinking
 
«
 

18 water supply. The unnamed swamp in fact will ;
 

19 probably not be used as a drinking water supply for
 

20
 regulatory and ecological reasons. The remaining
 

21
 contamination is confined to the area under the site
 

22
 and the small area between the site and the swamps.
 

23
 The only real risk to anyone's health would be if one
 

24
 were to build a home on the Picillo property, drill a
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1 drinking water well, and drink that water. 

2 The proposed plan is built on the premise that 

3 the site is likely to be developed for residences, 

4 and that the groundwater under the site will be used 

5 for drinking water for those residences. To our 

6 knowledge, the EPA has never tested this premise. If 

7 it did, it would find that the premise is a flawed 

8 one for a number of reasons. 
\ 

9 First: Development of the site is not likely 

10 because it is substantially landlocked and most 

11 development in the area is along roads. 

12 Second: There are wetlands near the site that 

13 will restrict development in any case. 

14 Next, the Picillo property is tied up with 

15 numerous^iens, including mortgages, judgments, and 

16 taxes. ~<it will take a monumental effort and a 

17 substantial amount of money to clear the title to 

18 sell the property to any potential developer. And 

19 there is no evidence that anyone has any intention of 
• 

20 doing so now or in the future. 

21 Even assuming that this property could be 

22 developed economically, the Town of Coventry, among 

23 others, will have to improve the property for 

24 settlement -­ for development, excuse me. This 
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1 property is not along the road and will have to be
 

2 subdivided into a house lots under a subdivision
 

3 plan. This means that the Town must approve a
 

4 subdivision on a former hazardous waste site listed
 

5 on the National Priorities List. We find it hard to
 

6 imagine that the Town, even assuming a total cleanup
 

7 of the site, would approve such a plan. And we find
 

8 it harder to believe that someone would knowingly
 
\
 

9 purchase a home site on the Picillo site given its
 

10 history.
 

11 In addition, there are new and stringent
 

12 disclosure laws that have just taken effect in
 

13 Rhode Island that would require full disclosure of
 

14 the site to a potential buyer as a former hazardous
 

15 waste si6te. We cannot imagine that properties could
 

16 be sold~¥or home sites in light of such required
 

17 disclosure.
 

18 Finally, it is highly unlikely that a potential
 

19 owner could obtain financing for a house on a former
 

20 hazardous waste site. As you know, the FHA right now
 

21 will not approve mortgage insurance for properties
 

22 within two miles of the site. We cannot imagine that
 

23 it would approve mortgage insurance for lots and
 

24 houses on the site.
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1 In short, the assumption that the site can be
 

2 developed flies in the face of reality.
 

3 We think that the only realistic use of this
 

4 site in the future is for open green space. With the
 

5 proper institutional controls, by that I mean, such
 

6 things as ordinances restricting the drilling of
 

7 drinking water wells on the property, and similar
 

8 kinds of restrictions, with these controls, the site
 

9 can be restricted with no risk to the public health,
 

10 welfare, and safety. The Picillo site, as it exists
 

11 today, does not represent a real risk to public
 

12 health and therefore does not warrant the expenditure
 

13 of an additional $16 million for unrealistic,
 

14 hypothetical future risks.
 

15 Thank you very much.
 

16 ^' MR. BOYNTON: Thank you. Is there
 

17 anyone else here tonight that would like to make a
 

18 comment for the record?
 

19 MR. GUASTINI: I "have a question.
 

20 MR. BOYNTON: No questions during the
 

21 hearing. We can close the hearing and have questions
 

22 afterwards.
 

23 MR. GUASTINI: Well, it's a question
 

24 pertaining to the hearing, not a question about the
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1 dump. Can we rebut any of the -­

2 MRS. SYKES: Any of the testimony. 

3 MR. GUASTINI: Can we, can we clarify 

4 or change or modify or add? 

5 You can — to your own MR. BOYNTON: 

6 testimony? 

7 Yeah. MR. GUASTINI: 

8 If you would like to MR. BOYNTON: 

9 tonight, or in a comment, you could do that if you 

10 wanted to make another comment for the record. 

11 MR. GUASTINI: Yeah, I just wondered 

12 in the passage I just heard that I'd just like to 

13 make a notation on that. There is no law, to my 

14 knowledge, in the State of Rhode Island pertaining to 

15 full disclosure of a contaminated site. That's only 

16 if it's~'T a used home, not a new home or a new home 

17 site, which probably ought to be changed. And so, 

18 that ought to be clarified, I believe. 

19 MR. BOYNTON: Thank you. 

20 Do you have any questions? 

21 MS. KRASKO: No. . 

22 MR. BOYNTON: Do you have any 

23 questions? 
*r 

24 MR. BALL: No. 
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1 MR. BOYNTON: If there are no further
 

2 comments, I'd like to thank you all for participating
 

3 tonight and remind you that the comment period will
 

4 close on Thursday, July 29th for making written
 

5 comments and, therefore, this hearing is closed.
 

6 Now, if somebody has some questions, we'll be happy
 

7 to entertain some questions off the record.
 

8 (HEARING CLOSED AT 8:15 P.M.)
 

9
 

10
 

11
 

12
 

13
 

14
 

15
 

16
 

17
 

18
 

19
 

20
 

21
 

22
 

23
 

24
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