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Health Consultation: A Note of Explanation

An ATSDR health consultation is a verbal or written response from ATSDR to a specific
request for information about health risks related to a specific site, a chemical release, or the
presence of hazardous material. In order to prevent or mitigate exposures, a consultation may
lead to specific actions, such as restricting use of or replacing water supplies; intensifying
environmental sampling; restricting site access; or removing the contaminated material.

In addition, consultations may recommend additional public health actions, such as
conducting health surveillance activities to evaluate exposure or trends in adverse health
outcomes; conducting biological indicators of exposure studies to assess exposure; and
providing health education for health care providers and community members. This
concludes the health consultation process for this site, unless additional information is
obtained by ATSDR which, in the Agency's opinion, indicates a need to revise or append the
conclusions previously issued.

You May Contact ATSDR TOLL FREE at
1-888-42ATSDR
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Visit our Home Page at: http://www.atsdr.cdc.gov
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The conclusions and recommendations in this health consultation are based on the data and
information made available to the Connecticut Department of Public Health (CDPH) and the
Agency for Toxic Substances and Disease Registry (ATDSR). CDPH and ATSDR will review
additional information when received. The review of additional data could change the
conclusions and recommendations listed in this document.

BACKGROUND AND STATEMENT OF ISSUE

The Connecticut Department of Public Health (CTDPH) was asked by the Connecticut
Department of Environmental Protection (CTDEP) and the East Shore Health Department
(ESHD) to evaluate the public health significance of soil contamination in the area known as
East Main Street Disposal Area in Branford, Connecticut. The site is also known as East Shore
Trailer Park.

The East Shore Trailer Park site is bounded by E. Main Street to the north and Buisiness Park
Drive to the south (Appendix A). The site consists of the Shoreline Trailer Court property (509-
545 E. Main Street), two residential properties (483 and 497 E. Main Street) and a portion of a
commercial property (6-12 Business Park Drive, also known as the Klutch Property). The 483 E.
Main Street property contains a residence (adjacent to E. Main Street) and a rear building (that is
used as an art studio). A large, grassed yard extends from the rear building south to a heavily
vegetated drainage swale that runs through the 6-12 Business Park Drive property. The 483 E.
Main Street property is bounded on the east and west by commercial properties, including a gas
station. The 497 E. Main Street Property is a narrow parcel bounded by the 483 E. Main Street
property and the Shoreline Trailer Court property. Shoreline Trailer Court is bounded to the east
by a small, vegetated ridge. The 6-12 Business Park parcel is approximately 3.93 acres and is
located along the north side of Business Park Drive. Until August 2003, this parcel was
undeveloped. Beginning in August 2003, trees and brush were cleared in preparation for a
proposed office building and paved parking lots. Construction of the office building and parking
lots is ongoing. As part of the proposed construction, the drainage swale will be backfilled and
surface water drainage for the parcel will be provided through underground pipes to a catch
basin.

On June 23, 1989, CTDEP received a complaint from a resident at 483 East Main Street that an
unknown industrial waste was seeping out of the ground in her yard. CTDEP respondents noted
tar, industrial slag, and blue and orange stained areas spanning approximately 2 acres and
affecting 3 or 4 additional property owners. Residents reported that the owner of Shoreline
Trailer Park dumped mounds of unknown materials in the area from the mid 1960s until
approximately 1984 and that some of the material came from a former coal/coke factory in New
Haven, CT. As a result of the complaint, in 1989 CTDEP collected soil and standing water
samples from the 483 E. Main Street property and neighboring properties. These samples
indicated that metals, cyanide, and volatile organic compounds (VOCs) were present in waste
materials, soil, and standing water.



As a result, the 483 E. Main Street property and the surrounding area were added to the
CTDEP’s inventory of Hazardous Waste Disposal Sites in March 1993. Because the residents are
on a public water supply, no potential for exposure through drinking water exists. The site was
therefore given a low priority for further investigation at that time.

As of November 1999, the site had not been assessed, nor had remedial actions been taken at the
site. Therefore, CTDEP requested on January 7, 2000, that the U.S. Environmental Protection
Agency (EPA) add the E. Main Street Disposal Area (aka 483 E. Main Street and surrounding
area) to the Comprehensive Environmental Response, Compensation, and Liability Information
System (CERCLIS) to provide funding for an environmental assessment.

CTDEP sampled soil in the Trailer Court, 483 and 497 E. Main Street, and the 6-12 Business
Park properties in July 2003 and found elevated levels of TPHs, PAHs and arsenic in surface and
subsurface soils (Appendix B). Following this discovery, CTDEP met with CTDPH in late
September 2003 to discuss the sampling results and subsequent health concerns. CTDPH and
CTDEP also met with the health director from the East Shore Health District (ESHD) and town
leaders to discuss the discovery and a plan of action. CTDEP, ESHD, and CTDPH then met with
town leaders, property owners, and the property manager from the trailer court to discuss a plan
of action to disseminate the contamination information. CTDEP, CTDPH, and ESHD, went
door-to-door in the Trailer Court and surrounding properties to hand out fact sheets containing
information about soil contamination, health concerns, and ways to reduce exposure. CTDPH,
CTDEP, and ESHD held an open house on October 7, 2003 to provide information about the
contamination and answer any questions about the site..

CTDEP performed additional subsurface soil sampling in October 2003 to further characterize
the soil contamination on the site. In October and November of 2003, a consultant working for
the owner of the 6-12 Business Park Drive property collected subsurface soil samples from
various locations on the 6-12 Business Park property and surface water samples from the
drainage swale.

In late 2003, the United States Environmental Protection Agency (EPA) requested that the
Agency for Toxic Substances and Disease Registry (ATSDR) Region I office perform a
preliminary evaluation of CTDEP’s soil sampling data of the site. ATSDR’s evaluation of the

data indicated that the elevated contaminant levels at the site would warrant remediation
(ATSDR 2003).



Site Visit

CTDPH conducted site visits with EPA, CTDEP, and ESHD in October 2003 to observe the
conditions of 4 properties that make up the site. Visitors observed several areas in the Shoreline
Trailer Court property that were bare and not covered with grass. The local health director
responded to this problem by providing free mulch for the residents of the Shoreline Trailer
Court to cover areas of a field located on the southern portion of the property that is used
frequently by children who live in the trailer court.

CTDPH, CTDEP, and EPA also visited the 483 and 497 E. Main Street properties and observed
a hard black substance across a 1.5 foot berm in the back of the 483 E. Main Street property. A
small amount of grass was growing on top of it, but CTDPH did not observe any presence of
black tar oozing out of the ground as in the 1989 CTDEP visit to the site. Most areas on these
properties were covered by grass; however, a black substance covered the ground on the
southern end of the property, and very little grass was able to grow.

Demographics

The Shoreline Trailer Court property contains 84 trailers with approximately 210 residents. The
483 E. Main Street property has one residence with four residents and the 497 E. Main Street
property has one residence with one resident. Many children live in the Shoreline Trailer Court
Property, but no known children live in the 483 or 497 E. Main Street properties. The 6-12
Business Park Drive property was previously an undeveloped parcel. It is now being developed
for office space and parking.

Environmental Contamination and Health Comparison Values

1. Shoreline Trailer Court Property

In July 2003, CTDEP sampled soil from six locations on the Shoreline Trailer Court property.

At all six locations, samples were taken from 0-3 inches below ground surface (bgs) and from
subsurface soils at various depth intervals (Tables 1 and 2). The six sample locations were in the
southern end of the trailer court property, mostly in the open field area used by children living on
the property and in the back row of trailers. This area was believed to be wetlands that were
filled with coal tar pitch.

Several of the surface soil samples taken in July 2003 contain polycyclic aromatic hydrocarbons
(PAHs) at levels that greatly exceeded Connecticut Remediation Standard Regulations Direct
Exposure Criteria (CT RSRs). CT RSRs soil standards were developed to protect children and
adults who have contact with soils on a daily basis for many years (30 years). The PAHs detected
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that exceeded CT RSRs are benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene. The PAH found in
surface soil at the greatest concentration relative to the CT RSRs is benzo(a)anthracene at 58.7
parts per million or milligrams per kilogram (ppm or mg/kg). Approximately 50-66% of the
samples had PAH levels that exceeded CT RSRs (Table 1).

Total Petroleum Hydrocarbons (TPHs) were found in surface soil samples in the Shoreline
Trailer Court property in July 2003. Roughly half of the surface soil samples exceeded the CT
RSRs for TPHs. Maximum TPH concentrations were 2360 ppm, about four times the CT RSR
for residential soils. Generally, TPHs and PAHs were co-located on this property. Arsenic was
tested for in surface soils but was not detected above the CT RSR of 10 mg/kg.

Table 1. Summary of Surface” Soil Sample Results from Shoreline Trailer Court

Property, July 2003
Concentration | Number of | Comparison | Comparison
Contaminant Range Exceedances Value Value
(ppm or of (ppm) Source
mg/kg) Comparison
Value

Benzo(a)anthracene 0.35-58.70 4/7 1 CTRSR"
Benzo(a)pyrene 0.25-31 4/7 | CT RSR
Benzo(b)fluoranthene BDL- 31 4/7 1 CT RSR
Benzo(k)fluoranthene BDL -20.50 177 8.40 CT RSR
Dibenzo(a,h)anthacene BDL -4.70 3/7 1 CT RSR
Indeno(1,2,3-cd)pyrene BDL - 19.70 3/7 I CT RSR
Total Petroleum Hydrocarbons 0.09 - 2360 3/7 500 CT RSR

* Below Detection Limit

"Connecticut Remediation Standard Regulations Direct Exposure Criteria (CT RSRs). CT RSRs are soil standards
that were developed to be protective of children and adults who have contact with soils on a daily basis for many
years (30 years).

pm=parts per million

Six samples were collected from 0-3" bgs and one sample was collected from 0-6" bgs.




Table 2. Summary” of Subsurface Soil Sample Results from Shoreline Trailer Court
Property, July and October 2003

Sample | Sample | Concentration | Number of | Comparison | Comparison
Contaminant Depth Date Range Exceedances Value Value
(ppm) of (ppm) Source
Comparison
Value
PAHs
Benzo(a)anthracene 0-2’ 10/2003 2.26-252 2/2 1 CTRSR
1-3° 10/2003 BDL - 40.30 172
2-3 7/2003 2.76 1/1
2-4° 10/2003 BDL -2.12 1/4
4-6' 7/2003 4.0 1/1
6-8’ 10/2003 BDL - 3.93 1/5
10-12° | 10/2003 BDL - 6.03 12
Benzo(a)pyrene 0-2’ 10/2003 2.37-24.0 2/2 1 CT RSR
1-3° 10/2003 BDL - 33.5 172
2-3' 7/2003 1.56 1/1
2-4 10/2003 BDL -2.28 1/4
4-6' 7/2003 2.0 11
6-8’ 10/2003 BDL -4.24 1/5
10-12° | 10/2003 BDL-6.18 12
Benzo(b)fluoranthene 0-2’ 10/2003 2.63-27.0 2/2 1 CT RSR
1-3° 10/2003 BDL -35.10 12
2-3' 7/2003 1.57 1/1
2-4 10/2003 BDL - 2.48 1/4
4-6' 7/2003 1.92 1/1
6-8’ 10/2003 BDL - 4.28 1/5
10-12° | 10/2003 BDL - 6.51 1/2
Benzo(k)fluoranthene 0-2’ 10/2003 1.60 - 14.9 172 8.40 CTRSR
1-3’ 10/2003 BDL -22.40 1/2
Dibenzo(a,h)anthacene 0-2 10/2003 020-19 12 1 CT RSR
1-3° 10/2003 BDL - 3.02 1/2
Indeno(1,2,3-cd)pyrene 0-2° 10/2003 1.35-13.1 2/2 1 CTRSR
1-3° 10/2003 BDL-19.40 1/2
2-3' 7/2003 1.086 1/1
2-4 10/2003 BDL-1.03 1/4
4-6' 7/2003 1.11 1/1
6-8’ 10/2003 BDL-2.61 1/5
10-12° | 10/2003 BDL-3.19 1/2
Total Petroleum 4-6' 7/2003 555 /1 500 CTRSR

Hydrocarbons

*Sample results for a depth interval are included in the Table only if there was a CT RSR exceedance.
* Below Detection Limit

"Connecticut Remediation Standard Regulations Direct Exposure Criteria (CT RSRs) are soil standards developed to
be protective of children and adults who have contact with soils on a daily basis for many years (30 years).

ppm=parts per million

Results of subsurface soil samples collected in July 2003 (summarized in Table 2) indicate that
TPH and PAHs were also present at elevated levels in subsurface soils in the southern portion of
the Trailer Court property. The highest PAH concentration from the July 2003 sampling was in




the 4-6' depth interval: benzo(a)anthracene at 4 ppm, which is 4 times above the CT RSR of 1
ppm.

In October 2003, CT DEP conducted additional subsurface soil sampling at seven locations in
the Shoreline Trailer Court property. Samples were collected from various depths (as great as
10-12’ bgs), primarily in the open field area in the southern end of the property where the
contamination was expected to be at its highest concentration. One surface soil sample (0-6
inches bgs) was also taken in October 2003 by CT DEP in the northern part of the property in
response to a request from a resident, but the sample was not contaminated.

Results of the depth soil samples (summarized in Table 2) show that in October 2003, the
maximum PAH contamination in the trailer court property (relative to CT RSRs) was 40.3 ppm
(benzo(a)anthracene) at 1-3 feet bgs. As expected, contaminant concentrations were highest in
the southern most end of the trailer court. In depth intervals greater than 2-4 feet, only one
sample location contained PAH levels greater than CT RSRs.

2. 483 and 497 E. Main Street Properties

In July 2003, surface soil samples (0-3 inches) and subsurface soil samples were collected from
16 locations on the 483 and 497 E. Main Street properties (Tables 3 and 4).

Table 3. Summary of Surface Soil Results from 483 and 497 E. Main Street

Properties, July 2003
Sample | Concentration | Number of | Comparison | Comparison
Contaminant Depth Range Exceedances Value Value
(ppm) of (ppm) Source
Comparison
Value
Benzo(a)anthracene 0-3” BDL*-73.70 8/16 1 CT RSR
Benzo(a)pyrene 0-3” BDL-39 7/16 1 CT RSR
Benzo(b)fluoranthene 0-3” BDL-49.8 7/16 1 CT RSR
Benzo(k)fluoranthene 0-3” BDL-22.60 3/16 8.40 CT RSR
Dibenzo(a,h)anthracene 0-3” BDL-5.45 5/16 1 CTRSR
Indeno(1,2,3-cd)pyrene 0-3” BDL-27.30 7/16 1 CTRSR
Total Petroleum 0-3” BDL-2740 5/16 500 CT RSR
Hydrocarbons

Arsenic 0-3” BDL-22.90 5/16 10 CT RSR

* Below Detection Limit

"Connecticut Remediation Standard Regulations Direct Exposure Criteria (CT RSRs). CT RSRs are soil standards
that were developed to be protective of children and adults who have contact with soils on a daily basis for many
years (30 years).

ppm=parts per million




Table 4. Summary# of Subsurface Soil Sample Results from 483 and 497 E. Main Street

Properties, July 2003
Sample Maximum Number of | Comparison | Comparison
Contaminant Depth | Concentration | Exceedances Value Value
(ppm) of (ppm) Source
Comparison
Value
Benzo(a)anthracene NR 3.7 /1 1 CT RSR
2-3' 4.38 /1
3-4 28.3 11
5-6' 35.6 1/1
Benzo(a)pyrene NR 2.04 1/1 1 CT RSR
2-3 2.24 1/1
3-4' 16.0 1/1
5-6' 18.0 1/1
Benzo(b)fluoranthene NR 2.03 1/1 1 CT RSR
2-3 2.24 1/1
3-4 14.4 1/1
5-6' 18.3 1/1
Benzo(k)fluoranthene 3-4 8.8 1/1 8.40 CT RSR
5-6' 10.9 /1
Dibenzo(a,h)anthacene 3-4 1.99 1/1 1 CT RSR
Indeno(1,2,3-cd)pyrene NR 1.3 /1 1 CT RSR
2-3 1.58 171
3-4' 8.6 1
5-6' 11.3 1/1
Total Petroleum 3-4 2750 /1 500 CT RSR
Hydrocarbons 5-6" 4580 1/1
Arsenic 3-4 21.6 /1 10 CT RSR
5-6' 243 1/1

#Sample results for a depth interval are included in the Table only if there was a CT RSR exceedance.

NR = Not Reported

* Below Detection Limit

"Connecticut Remediation Standard Regulations Direct Exposure Criteria (CT RSRs). CT RSRs are soil standards
that were developed to be protective of children and adults who have contact with soils on a daily basis for many
years (30 years).

ppm=parts per million

In surface soils at the 483 and 497 E. Main Street properties, PAHs, TPHs, and arsenic were
found at levels above the CT RSRs in one-third to one-half of the samples. Surface soil
contamination levels are greater in the 483 and 497 E. Main Street properties than in the trailer
court. The PAHs detected that exceeded CT RSRs are benzo(a)anthracene, benzo(a)pyrene,
benzo(k)fluoranthene, dibenzo(a,h)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-
cd)pyrene. The maximum PAH level (relative to CT RSRs) was 73.7 ppm of
benzo(a)anthracene, which is almost 75 times above the CT RSR. Maximum TPHs found in
surface soil samples were approximately five times above the CT RSR. Arsenic surface soil
contamination levels were much lower, at only twice the CT RSR.



A different depth interval was analyzed at each of the 16 locations. Depths that were sampled
ranged from 1-3' to 6-7' bgs. Just as in the surface soil results, PAHs, TPH and arsenic were
found at levels exceeding the CT RSRs. The maximum PAH concentration (relative to CT
RSRs) was 35.6 ppm (benzo(a)anthracene at 5-6' bgs). TPH was found at levels as high as 4,580
ppm in the 5-6' depth interval. Arsenic was found at a maximum concentration of 24.3 ppm
(Table 4).

3. 6-12 Business Park Drive Property

Soil investigations have been conducted at the 6-12 Business Park Drive property by both
CTDEP and by consultants working for the owner of the property (Table 5). Investigations at 6-
12 Business Park Drive took place in October and November 2003. Consultants for the property
owner collected subsurface soil samples from 22 test pits on the property. Results indicate the
presence of extremely high levels of PAHs and TPHs. At a depth of 4 feet bgs, individual PAHs
were found at levels as high as 8,900 times above the CT RSR of one ppm. TPHs were found in
test pit samples at a maximum concentration of 217,000 ppm. Contaminant levels were
substantially lower in shallower soils. For example, the maximum PAH concentration in a
sample from 0-2' deep was 71.6 mg/kg. Observations of soils in the test pit noted that soils were
dark brown to black in color and had a shiny, tar-like appearance.

In another investigation of the 6-12 Business Park Drive property, CT DEP collected soil
samples from 10 locations and analyzed a different depth interval at each location. CTDEP also
collected sediment and surface water samples from the drainage swale on the property. Results
show no exceedances of drinking water standards or CT RSRs for direct contact with soil.
Overall, results indicate that soils are most heavily contaminated with PAHs across the northern
portion of 6-12 Business Park Drive parcel at depths between 2 and 5 feet bgs.

Although some of the soil samples at 6-12 Business Park Drive were collected from 0-2' bgs and
some samples were collected from one foot bgs, CTDPH considers all the data to be
representative of subsurface soils (Table 5). Typically, only data from the 0-3" or 0-6" depth
intervals are considered representative of surface soils.



Table S. Summary of Subsurface Soil Sample Results from 6-12 Business Park Drive
Property, October and November 2003.

Maximum Maximum Number of | Comparison | Comparison
Contaminant Concentration | Concentration | Exceedances Value Value
(ppm) Sample Depth of (ppm) Source
(feet) Comparison
Value

PAHs
Benzo(a)anthracene 8,910 4 28/47 1 CT RSR
Benzo(a)pyrene 7,810 4 28/47 1 CT RSR
Benzo(b)fluoranthene 8,510 4 28/47 1 CTRSR
Benzo(g,h,i)perylene 5,130 4 5/47 1000 CTRSR
Benzo(k)fluoranthene 3,660 4 15/47 8.4 CT RSR
Chrysene 8,470 4 5/47 84 CT RSR

Dibenzo(a,h)anthracene 1,240 4 20/47 1 CT RSR
Fluoranthene 23,000 4 5/47 1000 CT RSR
Fluorene 9,410 4 5/47 1000 CT RSR
Indeno(1,2,3-cd)pyrene 5,050 4 27/47 1 CT RSR
2-Methylnaphthalene 7,490 5 5/47 474 CT RSR
Naphthalene 45,000 4 6/47 1000 CT RSR
Phenanthrene 39,600 4 5/47 1000 CT RSR
Pyrene 23,500 4 5/47 1000 CT RSR
Total Petroleum 217,000 5.5 3/14 500 CT RSR
Hydrocarbons

"Connecticut Remediation Standard Regulations Direct Exposure Criteria (CT RSRs). CT RSRs are soil standards
that were developed to be protective of children and adults who have contact with soils on a daily basis for many
years (30 years).

ppm=parts per million

DISCUSSION

Exposure Pathway Analysis

To evaluate potential exposures to soil contaminants in the trailer park, the 483 and 497 E. Main
Street properties, and the 6-12 Business Park property, CTDPH evaluated the environmental data
and considered how people might come into contact with contaminants in soil. The possible
pathways of exposure are dermal, inhalation, and incidental ingestion. In other words, in order to
be exposed to contaminants in soil, one most come into contact with the soil by touching the soil,
breathing airborne soil particles, or eating soil adhered to fingers or food items.



Surface soils

Environmental data show that surface soils at the trailer court and 483 and 497 E. Main Street
properties are contaminated with PAHs and TPH, and to a lesser extent, arsenic. Adults and
children are likely to be exposed to surface soils because the contamination is in their yards.
Children in the trailer court could come into contact with contaminated surface soils while
playing outside in their yards and in the field located in the southern portion of the property.
Adults could be exposed while doing yard work or other yard activities. Small children are more
likely to have been exposed because they have more hand-to-mouth contact than older children
and adults. The potential for exposure to surface soil also exists at the 483 and 497 E. Main
Street properties. However, the exposure potential is not as great as the trailer court because
children do not live at these properties and access is limited because the trailer court property is
fenced. The primary exposure routes are considered to be dermal and ingestion. Inhalation is
not considered to be a major pathway because most of the contaminated areas are either paved or
covered with grass; this creates a very low potential for excessively dry and dusty soil
conditions. Exposure to surface soils by ingestion and dermal routes at the trailer court and 483
and 497 E. Main Street properties is considered to be a complete exposure pathway and is
evaluated further in the Public Health Implications Section.

[t is possible, although not likely, that older children could access 6-12 Business Park Drive and
come into contact with contaminated surface soil. Workers involved in clearing brush and trees
from the property in August 2003 could have been exposed to contaminated surface soils through
the dermal, ingestion and inhalation exposure routes. Workers involved in ongoing construction
activities at the property could also be exposed to contaminated surface soils. However, these
construction activities are being coordinated with CT DEP to minimize worker exposures.

Because exposure to surface soil is possible, the Business Park property is considered to be a
complete exposure pathway. However, no data from this property adequately represent surface,
accessible soils. As a result, quantitative evaluation of public health implications from exposure
to surface soils is not possible. Instead, CTDPH performed a qualitative evaluation of available
data from the most shallow depth interval at the 6-12 Business Park Drive property (0-2' and 1
foot). This evaluation is contained in the Public Health Implications Section of this health
consultation.

Subsurface soils

Results from subsurface soil samples indicate that PAHs and TPHs are present at levels
significantly above health-based comparison values at the trailer court, 483 and 497 E. Main
Street properties and the 6-12 Business Park Drive property. Arsenic is present at elevated levels
in subsurface soils at 483 and 497 E. Main Street.

In the past, neighborhood residents could have come into contact with subsurface soils during
yard activities that penetrated into deep soils (e.g. planting trees or shrubs and installing fence
posts or footings for a deck). With regard to the 6-12 Business Park Drive parcel, exposure to
subsurface soils is less likely in the past because the parcel was undeveloped.
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Quantitative evaluation of doses and health impacts to residents from past exposure to soils is
difficult. Because contaminant levels in subsurface soils are high, CTDPH has conducted public
health intervention activities to inform residents about the contamination and recommend ways
to avoid contact with subsurface soils. These interventions included home visits with residents,
preparing and distributing fact sheets, and presenting information at public meetings and
availability sessions. CTDPH continues to communicate its message about avoiding activities
that penetrate into deep soils. Because of CTDPH's ongoing interventions, the current and future
potential for exposure to soils at depth at the trailer court and at the 483 and 497 E. Main Street
properties is very low.

Exposure to subsurface soils by 6-12 Business Park Drive residents and workers is possible
because construction is ongoing at the site. Provided that proper precautions are taken to manage
the contaminated soils, exposures to contaminated subsurface soils can be prevented. The
construction activities at 6-12 Business Park Drive are being coordinated with CT DEP to ensure
that exposure to subsurface soils is minimized during and after construction.

In summary, CTDPH considers exposure to subsurface soils to be a potential exposure pathway
and it is not evaluated quantitatively in this Public Health Assessment.

Public Health Implications for Adults and Children

When determining the public health implications of exposure to hazardous contaminants,
CTDPH considers how people might come into contact with contaminants and compares
contaminant concentrations with health protective comparison values. When contaminant levels
are below health-based comparison values, health impacts from exposure to those levels are
unlikely. Contaminant levels exceeding comparison values do not indicate that health impacts
are likely but instead warrant further evaluation. In this health consultation, CTDPH used
Connecticut Remediation Standard Regulations direct contact residential soil standards (CT
RSRs) as health protective screening values. As stated previously, these values are health-based
levels developed to be protective of children and adults with frequent, long-term exposure to
contaminants in soil.

Tables 1 and 3 indicate that arsenic, PAHs, and TPHs were detected in surface soil at levels
above CT RSRs. Therefore, exposure to these contaminants is evaluated in the remaining
sections of this health consultation. As stated in the previous section, exposure to contaminants
in surface soils at the Trailer Court and 483 and 497 East Main Street properties will be
quantitatively evaluated. Exposures to surface soils will be evaluated qualitatively at the 6-12
Business Park Drive Property because data representative of accessible surface soils is not

available. General toxicology information on PAHs, TPHs, and arsenic, is provided in Appendix
C.

In the Shoreline Trailer Court, PAHs and TPHs were detected in surface soil at levels exceeding
the CT RSRs. It is important to note, however, that CT RSRs were developed to be protective of
young children and adults exposed to soil everyday over a long term. It is unlikely that such
frequent and intense soil exposure would occur at all three properties because the grass cover
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would minimize direct contact with soil. In addition, during winter months, the ground would be
frozen or snow-covered, and soil contact would be minimal. CTDPH evaluated cancer and
noncancer health risks based on more realistic exposures to children and adults who may come
into contact with soils at the trailer court. CTDPH assumed that contact with soil occurs 7 days
per week, 9 months out of the year, for 30 years. Nine months was used instead of 12 exposure
would be limited in the winter months.

In the case of the 483 and 497 E. Main Street properties, CTDPH assumed that contact with soil
occurs 2 days per week, 9 months out of the year for 6 years. These exposure assumptions were
made because a fence at the trailer court property limits access by trailer court residents. Nine
months was used instead of 12 because exposure would be limited in the winter months. In
addition, CTDPH interviews at the two properties made residents aware of the contamination and
limited use of the southern end of their properties. Exposure assumptions on the 483 and 497 E.
Main Street properties represent a youth (age 13-18 years) trespasser exposure scenario.
Although it is unknown from interviews with the trailer court residents if teenagers actually
frequent the 483 and 497 E. Main St. properties, CTDPH believes that this is a likely and
realistic exposure scenario.

CTDPH used a central tendency soil exposure point concentration because it is more
representative of the concentration to which people may be exposed over the long term than the
maximum concentration. CTDPH relied upon the 95% Upper Confidence Limit (95% UCL) of
the mean (an estimate of the central tendency), calculated using ProUCL (EPA 2001a). The 95%
UCL provides a very conservative (health protective) estimate of the average (mean)
concentration, especially for a small number of samples, which is the case at this site.

1. Shoreline Trailer Court

PAHs

In the Shoreline Trailer Court property, several PAHs were detected in the surface soil samples
at levels exceeding CT RSRs. CTDPH calculated doses and theoretical cancer and noncancer
risks from PAHs in surface soil. CTDPH used the surface soil data collected from the southern
end of the trailer court property, in the open field used by the children living on the property.
CTDPH did not use the one sample result (that was clean) from the northern part of the trailer
court property because it is not representative of the area where children play on a regular basis.
For cancer risk calculations, exposure was assumed to occur 7 days a week, 9 months a year for
30 years. For noncancer risk calculations, exposure was assumed to occur 7 days/week, 9
months/year (child, age 1-6 years). For an exposure point concentration, CTDPH relied on a 95%
UCL. For cancer risk calculations, CTDPH adjusted the 95% UCL for each PAH by its
respective Toxic Equivalency Factor (TEF) and summed the results to get a total TEF-adjusted
exposure point concentration of 32.2 ppm. The EPA cancer potency factor for benzo(a)pyrene
was used to calculate theoretical cancer risks for all carcinogenic PAHs. For noncancer risk
calculations, CTDPH calculated a 95% UCL for total PAH concentration of 104 ppm and used
the EPA oral reference dose for naphthalene as a surrogate toxicity factor for all PAHs
(Appendix D). In addition, CTDPH compared the 95% UCL for total PAH concentration to
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levels that have been seen to result in adverse noncancer health effects in toxicology literature
for other PAHs besides naphthalene.

Noncancer risks from exposure to PAHs in the trailer court property are not significant
(Appendix D). Noncancer risk PAH doses from the trailer court property are well below the EPA
reference dose (safe dose) for noncancer health effects and levels seen in toxicology literature to
result in adverse noncancer health effects from exposure to other PAHs besides naphthalene.
Therefore, we do not expect to see any noncancer health effects in children exposed to PAHs in
soil in the trailer court property.

If a person living in the Trailer Court was exposed to the contaminated soil everyday for 30
years, the theoretical excess lifetime cancer risk would be 3 in 10,000. This means that there
might be three excess cancers in 10,000 trailer court residents who were exposed to PAHs in the
soil every day for 30 years. This theoretical cancer risk estimate does not represent a significant
incremental cancer risk from exposure to PAHs in the soil. However, it is within the risk range
that would prompt environmental agencies to consider cleanup actions to reduce exposure.
Furthermore, a large degree of uncertainty is related to the risk calculations because of the small
number surface soil samples collected from the trailer court (there were only 6 samples taken).
This uncertainty supports the idea that cleanup of soils is a prudent course of action.

It is important to note however, that the exposure duration for cancer risk (30 years) used in risk
calculations may overestimate the true exposure because the wetland area was probably filled in
the early 1980’s. This would indicate that actual exposures would be not greater than 20 years.
Even with 20 years of exposure rather than 30 years, the risks would still be in the range for
cleanup actions.

It is also helpful to evaluate PAH doses at the trailer court in relation to PAH doses seen to cause
cancer in scientific studies of humans and animals. Estimated PAH doses for cancer effects from
the trailer court are 0.00004 mg/kg/day. This dose is 75,000 to 825,000 times lower than the
cancer effect level of 3-33 mg/kg/day. This range of doses produced stomach and skin tumors in
mice (ATSDR 1995).

It is also useful to present background cancer rates as a comparison to theoretical cancer risk
calculations. Background rates of cancer in the United States are one in 2 or 3 (NCI 2001).Ina
population of 10,000, background numbers of cancer cases would be approximately 3300 to
5000. An excess risk of 3 cancers above a background rate of 3300 to 5000 presents a minimal
excess cancer risk in the trailer court. Therefore, we do not expect to see a significantly increased
cancer risk for residents in the Trailer Court who are exposed to PAHs in the soil.

Total Petroleum Hydrocarbons (TPHs)

In the trailer court, TPHs were detected at levels greater than the CT RSRs. Since TPHs is a
complex mixture of many chemicals, it would be difficult to determine whether health effects are
likely. Therefore, TPHs is not specifically evaluated in this health consultation. Many of the
components of TPHs are PAHs, and health implications of PAHs are evaluated in detail in this
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section. Moreover, since TPHs and PAHs are generally co-located, any remedial measures to
address PAHs will also address TPHs.

2. 483 and 497 E. Main Street Properties

The level of surface soil contamination in the 483 and 497 E. Main Street properties was higher
than in the trailer court. Surface soil samples indicated PAH, arsenic, and TPH levels to be above
CT RSRs in the properties.

PAHSs

In the 483 and 497 E. Main Street properties, several PAHs were detected in the surface soil
samples at levels exceeding CT RSRs. CTDPH calculated doses and theoretical cancer and
noncancer risks from PAH exposure in surface soil. For cancer risk calculations, exposure was
assumed to occur 2 days a week, 9 months a year for 6 years (trespasser scenario, 13-18 years).
For noncancer risk calculations, exposure was assumed to occur 2 days a week, 9 months a year
for 6 years (trespasser scenario, 13-18 years). For noncancer risk calculations, CTDPH relied on
a 95% UCL of 63.3 ppm and used the EPA oral reference dose for naphthalene. In addition,
CTDPH compared the 95% UCL for total PAH concentration to levels that have been seen in
toxicology literature to result in adverse noncancer health effects from exposure to other PAHs
besides naphthalene.

For cancer risk calculations, CTDPH adjusted the 95% UCL for each PAH by its respective
Toxic Equivalency Factor (TEF) and summed the results to get a total TEF-adjusted exposure
point concentration of 19.13 ppm. The EPA cancer potency factor for benzo(a)pyrene was used
to calculate theoretical cancer risks (Appendix D).

Noncancer risks from exposure to PAHs in the 483 and 497 E. Main Street properties are not
significant (Appendix D). PAH doses from the 483 and 497 E. Main Street properties are below
the EPA reference dose (safe dose) for noncancer health effects and below levels seen in
toxicology literature to result in adverse noncancer health effects from exposure to other PAHs
besides naphthalene. Therefore, we do not expect to see any noncancer health effects from
children exposed to PAHs in the 483 and 497 E. Main Street properties.

Exposure to the contaminated soil at the 483 and 497 E. Main Street properties 2 days per week,
9 months per year, for 6 years, would result in a theoretical excess lifetime risk of 3 in 1,000,000.
This means that there might be 3 excess cancer cases in 1,000,000 trespassers in the 483 and 497
E. Main Street properties who were exposed to the soil using the above assumptions. This
theoretical cancer risk estimates indicates very minimal excess lifetime incremental cancer risk
from exposure to PAHs in the soil. In addition, CTDPH considers that its risk assumptions are
very conservative because we do not expect the average trespasser to have soil contact on this
property 2 days per week, 9 months a year, for 6 years. Therefore, cancer effects from exposure
to PAHs in surface soil on these properties are considered to be unlikely.
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For the 483 and 497 E. Main Street properties, while estimated doses and risks from PAH
exposure do not present a significant risk above background, these levels were only estimated for
a trespasser scenario and do not represent long term exposures for residents with children.
Typical residential exposures would result in much higher doses and risks than a trespasser
scenario. A permanent cleanup must be protective of residential exposures. This suggests that
cleanup of soils is a prudent course of action for the long term. Furthermore, the soil
concentrations seen in the 483 and 497 E. Main Street properties exceeded cleanup levels (CT
RSRs), further justifying the need for remediation.

Arsenic

In the 483 and 497 E. Main Street properties, arsenic was detected in less than half of all 16
samples at levels exceeding CT RSRs. The maximum exposure level is approximately twice the
arsenic CT RSR of 10 ppm.

CTDPH relied up a 95% UCL of the mean when estimating noncancer and cancer risk
calculations. Given the same assumptions about exposure frequency and duration used for PAHs
and a 95% UCL exposure level of 11.18 ppm, the average daily dose from ingestion and dermal
contact was estimated to be 0.0002 mg/kg/day. This dose is below the Agency for Toxic
Substances and Disease Registry’s (ATSDR’s) Minimum Risk Level (MRL) for chronic oral
exposure of 0.0003 mg/kg/day and EPA’s reference dose which is also 0.0003 mg/kg/day. MRLs
are estimates of daily exposure to humans that are likely to be without harmful noncancer effects.
Because the dose from the site is less than the MRL, noncancer effects from arsenic in soil at the
483 and 497 E. Main Street properties are unlikely.

CTDPH also calculated a lifetime average daily dose (based on a trespasser scenario of 6 years,
aged 13-18 years) and theoretical cancer risks from long-term exposure to arsenic (Appendix D).
The theoretical cancer risk from arsenic exposure is three excess cancers per 10,000,000
trespassers, which represents a very small incremental risk above the background cancer rate of
approximately 1in 2 or 3 (NCI 2001). Therefore, we do not expect to see any cancer effects from
arsenic exposure from these properties.

Total Petroleum Hydrocarbons (TPHs)

In the 483 and 497 E. Main Street properties, TPHs were detected at levels greater than the CT
RSRs. Since TPHs is a complex mixture of many chemicals, it would be difficult to determine
whether health effects would be likely. Therefore, TPHs is not specifically evaluated in this
health consultation. Many of the components of TPHs are PAHs and health implications of
PAHs are evaluated in detail in this section. Moreover, since TPHs and PAHs are generally co-
located, any remedial measures to address PAHs will also address TPHs.

3. 6-12 Business Park Drive Property

Soil data from the most shallow depth samples at the 6-12 Business Park Drive property (1 feet
deep and 0-2' depth interval) show that PAH concentrations are very similar to concentrations
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found in surface soils (0-3") at the 483 and 497 E. Main Street properties. The exposure scenario
evaluated for the 483 and 497 E. Main Street properties (youth trespasser), is also a reasonable
exposure scenario for the 6-12 Business Park Drive property. Another reasonable exposure
scenario for the 6-12 Business Park Drive is a short-term worker scenario. Workers who were
involved in clearing brush and trees from the property in August 2003 could have been exposed
to surface soils for a short period of time during that work project. However, a child-trespasser
scenario would still result in a greater exposure to soil than a short-term adult worker'.

The PAH dose and risk estimates calculated for the 483 and 497 E. Main Street properties in the
previous section show that PAHs present very minimal cancer and noncancer risks. Because the
6-12 Business Park Drive property has similar PAH concentrations and a similar exposure
scenario as the 483 and 497 E. Main Street properties, we can say that the 6-12 Business Park
Drive property also presents very minimal cancer and noncancer risks to trespassers. However,
this analysis relies on the assumption that PAHs concentrations detected in shallow depths (1 feet
and 0-2' depth interval) at the 6-12 Business Park Drive property are reflective of what a youth
trespasser might come into contact with (i.e., surface, accessible soils). Because we do not have
true surface soil data from the property, we cannot make a definitive conclusion regarding
exposure and risk. Arsenic and TPHs were not detected at elevated levels in the most shallow
depth samples from 6-12 Business Park Drive; therefore, they are not qualitatively evaluated.

EVALUATION OF COMMUNITY CONCERNS

Community concerns were collected during an open house held in October 2003 in the Branford
High School. CTDPH, ESHD, and CTDEP staff were also present. Concerns were also collected
during home visits in early October 2003 in the trailer park. Community concerns collected by
CTDPH are summarized below. A response to each concern is provided as well.

1. Parents of children who play in their backyards and in the field in the trailer court are
concerned about the health of their children as well as themselves.

In some areas of the Trailer Court, high PAH levels were found in surface soil. Frequent,
long term exposure could result in a small increased risk of cancer. CTDPH evaluated risk
Jrom exposure to the contaminated soil 7 days a week, 9 month a /year for 30 years. Such
exposure does not result in a significant increased cancer risk above background rates. In
addition, the doses of PAHs that someone could receive at the trailer court are below doses
seen in toxicology literature to result in adverse health effects.

In order for exposure to occur, direct contact with soil must occur on a frequent and
continuing basis. The presence of grass and mulch on the soil will greatly decrease the level
of exposure from the contaminants in the soil. In addition, residents can take action to
further minimize their soil contact (exposure) and risk. These suggestions (listed in a fact

"If it is assumed that a worker ingests 480 mg of soil per day (EPA 1997), 5 days per week, for a one month work
project, the worker's soil dose is approximately 2 times less than a child trespasser, aged 13-18 years old, who
ingests 50 mg of soil per day for 2 days per week, 9 months per year, for 6 years. Refer to risk calculations in
Appendix D.
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sheet in Appendix E) include washing hands frequently after playing/working outside,
vacuuming up dirt from outside, and wearing gloves.

2. Residents of the Trailer Park are worried about the health of their pets who use the backyards
as a play area.

We cannot estimate the risk of adverse health effects for animals. However, residents can
reduce their pets’ contact with soil by keeping their yards covered with grass or mulch (for
bare soil areas), and wiping their pets’ fur and paws before they enter the house to reduce
the amount of soil that is brought inside.

3. Residents of the Trailer Park are concerned about gardening in their backyards and whether
this is safe.

Gardening can be done safely provided that several simple precautions are observed,
Following these precautions will ensure that your contact with soil is minimized as much as
possible (Appendix E).

4. Three children in the trailer court are autistic, and their parents are concerned that their
diagnosis is due to their exposure to the contaminants in the soil.

At least two of the children who are autistic live in trailers in the front of the property where
backyards are not contaminated. In addition, no toxicological or epidemiological data
support a link between PAH exposure and autism. The third child no longer lives in the
trailer court, and it is unknown where the child lived in the Trailer Court or how long the
child lived on the property.

CONCLUSIONS

Surface soil samples taken around the properties together called East Shore Trailer Park show the
presence of elevated levels of PAHs, TPHs, and arsenic. In the southern end of the trailer court,
surface soil samples exceed very conservative health-based comparison values that were
developed to be protective of frequent, long-term contact with soil by young children and adults.
However, most of the areas in the southern end of the trailer court are covered with grass which
provides a protection barrier from direct contact with soil.

Surface soil samples from the southern end of the 483 and 497 E. Main Street properties
exceeded CT RSRs for some PAHs, arsenic, and TPHs. Contamination levels in the 483 and 497
E. Main Street properties are higher than in the trailer court. The southern end of these properties
are only partially covered by grass, but access to these properties by trailer court residents is
limited by a fence that encloses the trailer court property.

Subsurface soil samples taken around the properties that comprise the East Shore Trailer Park
also show the presence of elevated levels of PAHs and TPHs. Subsurface soils in the northern
portion of the 6-12 Business Park Drive property have the highest levels of PAHs. Visual
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observations of soils in test pits in this area indicate that soils have a black, tar-like appearance.
CTDPH did not assess doses and risks from exposure to subsurface soils because it was not
considered to be a complete exposure pathway.

CTDPH evaluated exposure doses and public health implications from exposure to PAHs,
arsenic, and TPHs in surface soils using realistic exposure assumptions for the trailer court and
the 483 and 497 E. Main Street properties. Exposures and risks from surface soils at the 6-12
Business Park Drive Property were not evaluated quantitatively because no data representative of
surface soils from this area exist.

For the trailer court and the 483 and 497 E. Main Street properties, CTDPH concludes that
exposures are not likely to pose a noncancer health threat. CTDPH also calculated theoretical
cancer risks from exposure to contaminants at the site. Cancer risks from the trailer court and the
483 and 497 E. Main Street properties do not present a significant risk above background. In
addition, doses from the properties are well below levels observed to cause cancer and noncancer
effects in scientific literature studies. Therefore, CTDPH considers it to be unlikely that people
have become sick from the soil contamination.

Even though CTDPH has concluded that the site is not likely to cause illness, CTDPH’s
evaluation strongly indicates the need for environmental cleanup. At the trailer court property,
theoretical cancer risks are within the range that would prompt environmental agencies to
consider cleanup actions to reduce exposure. In addition, a large degree of uncertainty exists in
the risk calculations because of the small number surface soil samples collected from the trailer
court (only 6 samples were taken). This uncertainty supports the idea that cleanup of soils is a
prudent course of action. Furthermore, the soil concentrations seen in the trailer court exceeded
cleanup levels (CT RSRs), further justifying the need for remediation.

The need for environmental cleanup is indicated at the 483 and 497 E. Main Street properties as
well. Although the analysis shows that theoretical risks to a youth trespasser are not a concern,
exposures to a young child in a residential exposure scenario would be much higher and could be
a concern in the future. If the 483 and 497 E. Main Street properties are not cleaned up, they
could pose a public health hazard to young children who may live at these properties in the
future.

A permanent cleanup must be protective of residential exposures. This suggests that cleanup of
soils at the 483 and 497 E. Main Street properties is a prudent course of action for the long term.
Furthermore, the soil concentrations seen in the 483 and 497 E. Main Street properties exceeded
cleanup levels (CT RSRs), further justifying the need for remediation.

For the 6-12 Business Park Drive property, a qualitative assessment of PAHs indicates that
exposures and risks are unlikely to be greater than those estimated for the 483 and 497 E. Main
Street properties and therefore are unlikely to pose a public health threat. However, like the 483
and 497 E. Main Street Properties, 6-12 Business Park Drive has PAHs present in soils that
exceed cleanup levels (CT RSRs). Development of this parcel should minimize exposures to
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contaminated soils during construction and prevent contact with contaminated soils after
construction is complete and the parcel is used by office workers.

ATSDR has a categorization scheme whereby the level of public health hazard at a site is
assigned to one of five conclusion categories (Appendix F). CTDPH has concluded that surface
soils at the southern end of the 483 and 497 E. Main Street properties as well as the Shoreline
Trailer Court present no apparent public health hazard under current conditions. Even though no
apparent health threat exists under current conditions, CTDPH has concluded that environmental
cleanup is needed because contaminant concentrations exceed CT residential soil cleanup
standards (CT RSRs) and future exposures should be prevented. For these reasons, ATSDR and
CTDPH also categorize the site as a future public health hazard.

RECOMMENDATIONS

1. CTDPH recommends that the trailer court owners continue to maintain the grass in the
Trailer Court. In addition, the mulch cover should be maintained in areas where grass is
not present. Grass should also be watered as needed to prevent the creation of dry, dusty
conditions.

2. CTDPH recommends that the southern area of the trailer court as well as the 483 and 497
E. Main Street properties be remediated by CTDEP or EPA to prevent further exposure.

3. CTDPH recommends no digging and only raised-bed gardening in the southern end of
the trailer court as well as the backyards of the 483 and 497 E. Main Street properties
because contamination exists for several feet below surface.

4. CTDPH recommends that CTDEP continue to take actions in coordination with the
property owners at the 6-12 Business Drive construction site to ensure that exposure to
surface and subsurface soil is minimized during the construction activities and prevented
after construction is complete and the parcel is used by office workers.

PUBLIC HEALTH ACTION PLAN
Actions Taken

1. CTDPH participated in door-to-door visits to residents of the trailer court to inform them
of the soil contamination and provide health information specific to the soil
contamination. In addition, CTDPH has met with the owners of the 483 and 497 E. Main
Street properties, the trailer court manager, and town leaders to inform them of the
contamination to provide health-specific information relative to the site. CTDPH has
distributed a fact sheet to the owners of the properties as well as the trailer court residents
concerning exposure and health impacts from exposure related to soil contamination on
the properties as well as measures to minimize soil exposure (Appendix E).
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2.

CTDPH participated in one public availability session with CTDEP and ESHD in
October 2003 to provide information to the residents about exposure and health impacts
related to soil contamination on the properties.

CTDPH provided assistance to the ESHD in responding to health questions and concerns
from the residents of the properties.

Actions Planned

1.

CTDPH will make this health consultation available to residents and property owners of
the site.

CTDPH will hold a public availability session with CT DEP when this health
consultation is released. During the public availability session, CTDPH will describe the
actions that residents of these properties need to take to reduce their exposure. These
actions include maintaining grass or mulch cover, gardening in raised beds, and avoiding

digging.

CTDPH will continue to participate in public meetings regarding contamination at the
East Shore Trailer Park site.

CTDPH will continue to work with CTDEP and ESHD to respond to health questions and
concerns regarding hazardous contaminants at the East Shore Trailer Park Site.

CTDPH will review any addition data for this site and update this health consultation, if
necessary.
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