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This report is a condensed version of the Chester Risk
Btudy, Technical BSupport Document written by staff at the U.S.
Environmental Protection Agency Region III Office in
Philadelphia, Pennsylvania and which is currently undergoing a
scientific peer review as required by Agency policy.

The U.S. Envirconmental Protection Agency (EPA) policy for
releasing technical studies of the type ocutlined in this summary
document is that they must clear the peer review process prior to
release to the public. The interim draft report summary presented
here is being made available to the public for a dual purpose:

1.) in order to begin the follow up and mitigation process
necessary to better define and subsequently reduce the risks to
human health in the City of Chester, Pennsylvania.

2.) to provide general guidance as a "model protocol™
related to methods of performing aggregated risk studies at other
locations. It is generally accepted that cumulative risk studies
are needed to provide technical information and a framework for
decision=-making related to proposed and/or current sources of
pollution.
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Environmental Risk Study for the City of Chester, Pennsylva

The Chester Risk Assessment Project was part of an
initiative by the United States Environmental Protection Agency
(USEPA) Region III and agencies of the Commonwealth of
Pennsylvania to study environmental risks, health, and regulatory
issues in the Chester, Pennsylvania area.

Study Conclusions and Recommendations

CONCIUSTONS

1 = Blood lead levels in the children of Chester is unacceptably
high with over 60% of the children’s blood samples above the
Center for Disease Control (CDC) recommended maximum level of 10
micrograms per deciliter(pg/dl).

2 - Both cancer and non-cancer risks, e.g. kidney and liver
disease and respiratory problems, from the pollution sources at
locations in the city of Chester exceed levels which EPA believes

are acceptable.

3 - Air emissions from facilities in and around Chester provide a
large component of the cancer and non-cancer risk to the citizens
of Chester.

4 - The health risks from eating contaminated fish from streams
in Chester and the Delaware River is unacceptably high.

5 = Drinking water in Chester is typical of supplies in other
cities throughout the country.

RECO NDATTONS

1 - The lead paint education and abatement program in the City of
Chester should be aggressively enhanced.

2 - Sources of air emissions which impact the areas of the city
with unacceptably high risk should be targeted for compliance
inspections and any necessary enforcement action.

3 - A voluntary emission reduction program should be instituted
to obtain emissions reductions from facilities which provide the
most emissions in the areas of highest risk.

4 - Enhanced public education programs to communicate the reasons
behind the existing state mandated fishing ban should be

implemented.



5 = While fugitive dust emissions have not shown to be a
significant component of risk in the City, a program to minimize
fugitive emissions from dirt piles and streets should be
instituted to alleviate this nuisance.

6 - While noise and odor levels were not shown to be a
significant component of risk in the City, a noise and odor
monitoring program should be instituted in areas most likely to
suffer from these nuisances. If significant levels are found, a
noise and/or odor reduction program should be implemented in
those areas.

5 ethod Proc

Background

The City of Chester is located approximately 15 miles
southwest of Philadelphia along the Delaware River. According to
~the 1990 United States Census, 41,856 persons reside in Chester,
which has an area of 4.8 square miles. Surrounding communities
also examined in development of this report include Eddystone,
Trainer, Marcus Hook, and Linwoecd. Major surface transportation
routes transect Chester including Interstate 95, and US Route 13,
which parallels Interstate 95 to the east. US Route 322 bisects
Chester from northwest to southeast.

Drinking water for the City of Chester is supplied by the
Chester Water Authority (CWA) and Philadelphia Suburban Water
Company (PSWC).

Large sources of surface water in the City of Chester
include Chester Creek and the Delaware River. All streams in the
Chester vicinity ultimately drain into the Delaware River in a
branching pattern. The Delaware River is a protected waterway
for the maintenance and propagation of fish species that are
indigenous to a warm-water habitat.

The hydrogeclogic conditions that exist beneath the study
area are highly dynamic in nature. Water levels are influenced
by tides and high rates of infiltration from storms.

Methodology

A key element in the project scope called for environmental
risks to be guantitated wherever possible, and supplemented with
gualitative information.

Chemical data were gathered from existing sources. The
scope of this project did not include collection of new data
specifically designed for a Chester risk assessment. Instead the



workgroup performed an examlnatinn nf available data which
yielded the following observations:

e The data had been collected for different programs and
different agencies. These data were not originally designed to
support a quantitative risk assessment of the Chester area.

e The databases were of varying gquality, and certain
chemicals and media had not been tested. However, with the
limited data available, it was possible fur many data sets to be
used to generate estimated risks.

Modeling of air data from point sources preceded the air
risk assessment, such that point source air risks are based on
projected data rather than data actually collected in the field.
The lead (Pb) data, area sources of volatile organic compound
(VoC) emissions, Resource Conservation and Recovery Act (RCRA)
site information, and Toxic Release Inventory (TRI) data did not
involve the types of environmental data conducive to quantitative
risk assessment.

In a risk assessment, the hazards posed by chemicals
detected by chemical analysis are evaluated. Potential risks may
exist when chemicals are present in the air, water and soils and
sensitive receptors(i.e.humans,wildlife, and plantlife) are
present which have access to the chemicals. This constitutes a .
complete exposure pathway.

To evaluate risks, several steps are taken. First, the data
are assessed for usability and comparability. Data may then
undergo statistical manipulations for use in the quantitative
risk assessment. An initial screening step occurs during data
evaluation for the purpose of narrowing down the list of
chemicals that are quantitatively assessed. Using conservative
assumptions, the chemical concentrations that would correspond to
the lower end of the target screening risk rnngel are
calculated. These concentrations are called risk-based
concentrations(RBCs), and are compared to the site data during
the data evaluation stage to rule out chemicals that will not
contribute significantly to risks at the site.

Exposure pathways are then determined. The receptors that

1 target screening risk range: within the EPA Superfund program defines
acceptable cancer risks as those which do not exceed the established range of
1E-06 to 1E-04. This range corresponds to an additional cancer risk of 1 in
one million(1lE-06) to 1 in 10,000(1E-04) from exposure to & given chemical.
The lower, more conservative — and more protective — end of this range is
1E-06.

For non-cancer-causing chemicals, the ratioc between the calculated pntantinl
dose and the dose known to be safe should not axceed one.



may be exposed are also chosen. Both current and future land
uses must be considered. Using site-specific or default
assumptions, Estimated exposure doses are calculated for each
receptor.

Once the amount of exposure each receptor receives has been
calculated, that amount or dose is compared with values designed
to assess the safety or toxicity of a chemical. This step, which
is called risk characterization, helps the risk assessor
determine the likelihood of adverse effacts occurring for that
exposure scenario.

Finally, the uncertainty of the risk analysis is described,
either quantitatively, gualitatively, or both. This step helps
give a more complete picture of environmmental risks, and helps
risk managers weigh their options in addressing potential
hazards.

The data were examined in order to determine chemicals of
potential concern (COPCs). COPCs are defined as those substances
that are potentially related to the risk source being studied and
whose data are of sufficient guality for use in the risk

assessment. It is appropriate to select COPCs for each medium of

concern.

Data were often screened using RBCs. RBCs were used to
determine whether, if included in the risk assessment, the
chemical would be likely to contribute significantly to the risk.

oN TA AN SIS

Uncertainty associated with the assessment of risk may be
associated with exposure estimation, toxicity assessment, and in
risk characterization. The policy of the USEPA is to be
protective of human health and the environment. In accordance
with this policy, exposure estimates and the parameters used in
the characterization of the exposures are of a conservative
nature whenever possible. These conservative parameters are
designed to ensure that all estimates are protective and that all
sensitive subpopulations are considered. Some of these exposure
parameters may be overestimates of the actual exposures
experienced by receptors.

ch ren' le e ves t

Historically, inorganic lead has been released to the
environment by many human activities such as mining, smelting,
use of leaded gasoline, and manufacturing of batteries, plastics,
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and chemicals. Lead is not volatile, so it usually moves through
the air as fine dust which deposits and contaminates soil within
a few miles of its source. People can be exposed to lead in air,
food, drinking water (and beverages), soil and dust, and across
the placenta before birth.

Important toxic effects of lead include anemia,
hypertension, and damage to the kidneys, testicles, and nervous
system. Small children are most sensitive to toxic effects of
lead because they suffer significant losses in motor skills and
cognitive ability at lead doses which do not affect adults. EPA
considers children with blood lead levels of 10 or more
micrograms of lead per deciliter of blood to be at risk of
irreversible damage to the nervous system.

Chester officials provided records of over 10,000 blood lead
measurements for children, which EPA entered into a computer
database. Age and gender were not reported(although all were
reported to be seven years or younger at the time of the test),
nor was information available about how the children were chosen
for blood lead sampling. Lead concentration data for air, tap
water, soil, dust, and food were not available. This limited
database allowed EPA to compare blood lead levels in Chester with
those in similar Eastern cities, but did not support conclusions
about sources of lead exposure.

Average blood lead levels in Chester between 1989 and 1993
(Figure 4-16) were higher than 19950 averages in Boston,
Baltimore, or Cincinnati. However, blood lead in Chester
decreased significantly during this five-year peried, so that in
1992 and 1993 Chester blood lead levels were similar to those in.
Baltimore. With the limited database it was not possible to tell
if the decline in blood lead was real or artificial (caused by
sampling different groups of children or by medically treating
children with high blood lead levels).

EPA compared the Chester blood lead cbservations with
predictions from a computer model that predicts blood lead.
Because lead levels in Chester’s air, water, soil, and food were
not available, EPA used national averages to make the
predictions. To match the Chester blood lead data it was
necessary to add 130 micrograms of lead intake per day to the
national averages.

EPA determined the average blood lead level for each
residence by combining multiple measurements from the same child
and from siblings. A map of blood lead levels in Chester was
prepared. The map showed no noticeable patterns of blood lead;
there appears to be no part of Chester where blood lead is higher
or lower than the others.

Overall, EPA’s analysis of blood lead suggests that:



1 Recent measurements of Chester children blood lead levels
are similar to those in similar Eastern U.S. cities.

2. Children in Chester receive lead exposures which are
substantially higher than the U.S. average.

3. It is not possible with the limited data available to tell
the source of the children’s excess lead exposure.

4. The problem of high bloocd lead éppears to be city-wide
rather than confined to specific neighborhoods.

Al

Modeled Air Concentrations

As was previously noted, no new data was gathered for this
study. The recent years air data that existed was often developed
for specific purposes,e.g. compliance monitoring. of permitted
emission parameters, or was presented in format which was not
compatible for risk calculation purposes. This presented a
pattern of data gaps in an important medium of concern, air.

It was decided that sufficient information existed regarding
the industry types, geographical locations, and production
capabilities, and that meteorolocgic data combined with actual or
generic emission levels could be utilized in a computer modeled
simulation of speciated ambient air quality.

Estimated air concentrations for 699 chemicals were provided
for approximately 1400 locations in Chester City. Of the J
pollutants assessed, 640 are gaseous in nature, while 59 exist as
particulate matter?.

Although emission contributions from many sources were
modeled, only the total concentration of each pollutant at each
location was considered in risk calculations. Of the 699
chemicals evaluated, 122 have toxicity wvalues in the form of
reference dose(RfDs) or cancer slope factors(CSFs). Five of the
modeled chemicals are criteria pollutants, and are regulated
under the authority of the Clean Air Act via the National Ambient
Air Quality Standards (NAAQS).

For chemicals with reference deoses (RfDs) or cancer slope
factors (CSFs), modeling results were screened using RBECs as
described above to identify chemicals of potential concern
(COPCs). Accordingly, inhalation under a standard residential
exposure scenario was considered. In instances where both an RfD
and a CSF exist for a given COPC, only the most sensitive

? small solid particles like dust which move with air currents
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endpoint (cancer or non-cancer) was evaluated.

Estimated criteria pollutant concentrations were compared to
the NARQS. (This approach for evaluating potential threats is
similar to the methodology employed for assessing non-cancer
threats posed by chemicals with RfDs.)

For gasoline and diesel, carcinogenic risks were assessed
based upon respective unit risks for. these compounds, as
determined by a recent USEPA investigation (USEPA, 1993c).

For the criteria pollutants, predicted concentrations at
each grid location were compared to NAAQSs.

Individual Risks

At various locations in Chester, several chemicals were
predicted to exist in air at concentrations of potential concern.
Chromium VI was determined to contribute the most to
carcinogenic® risk at any given location, while hydrogen
chloride presents the greatest non-cancer threat. A summary of
the highest individual risks in Chester City is presented in
Table 4-32 for carcinogenic COPCs, and in Table 4-33 for COPCs
with non—-cancer endpoints.

None of the predicted concentrations of criteria pollutants
in Chester exceeded NAAQSs, as illustrated in Table 4-34.

Cumulative Risks

Cumulative carcinogenic risks and non-cancer threats are
predicted to exceed levels considered safe at several locations
in Chester City. The range of aggregate carcinogenic risks in
Chester as a result of inhalation is estimated to be 1.1E-5 to
6.6E-5%  For non-cancer endpoints, the range of Hazard
indices(HI) is predicted to be 1.0 to 3.8. The risks are also
displayed on Figures 4-29, 4-30, 4-31, 4-32, 4-33, and 4-34.

Cumulative values for the criteria pollutants were estimated to
range from 0.6 to 1.6. This is illustrated on Fig. 4-35.

It is possible to discuss the culpability of various sources
of air pollution to these risks. As outlined in the section on

3 cancer causing

4 1.1E-05 is a scientific notation used in risk characterization to

express an excess cancer risk in the general population of 1.1 persons out of
100,000 would be expected to incur(not die from cancer but lncur a cancer) a
cancer above and beyond the normal incidence of cancer.
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air quality medeling, a large number of sources was modeled, the
sources vary dramatically in their contribution to both .
carcinogenic risk and noncarcinogenic hazards.

Point sources accounted for roughly 40 percent of
environmental carcinogenic risk in Chester and more than half of
the sub-chronic risk. Delcora and Sun each contribute roughly
one guarter of the long-term cancer risk. Delcora and P.Q. Inc.
emit chromium and arsenic, Delcora emits those and other heavy
metals, and Sun emits many organic species. DuPont and
Westinghouse account for approximately 80 percent of the nion-
cancer risk. i

s ource ssion

County-wide estimated emissions were available for area
sources of air contaminants. These data were not conducive to
the performance of a guantitative risk assessment because of the
difficulty in identifying individual chemicals and separating the
Chester area out from the county. However, a qualitative/semi-
guantitative assessment follows.

Sources of toxic air releases which are small when evaluated
individually, but are significant when combined with other
facilities of similar type in a given geographic area are termed
area sources. Volatile organic compounds (VOCs) are of
particular concern because some are classified by USEPA as
probable or possible human carcinogens. Also, they
photochemically combine with oxides of nitrogen (NO,) and carbon
monoxide (CO) in the presence of sunlight to form nzcna, which
causes respiratory problems and plant damage.

Information about area sources comes from two sources of
data. Information about the location, industry type, and number
of employees is available through Dun and Bradstreet.

Information about the amount of VOCs released per employee per
year is available in USEPA, 1991d. Combining these two databases
gives an estimate of VOC emissions per facility per year.

A list of facilities with Standard Industrial Classification
(SIC) codes between 4000 and 9999 (which include businesses such
as transportation services, gasoline service stations, automobile
repair shops, and dry cleaners), and within the study area was
retrieved from the Dun and Bradstreet (D&B) data base.
[Facilities with SIC codes between 2000 -and 3999 (manufacturing)
are reported in the TRI data base and are evaluated in the Air
Toxics Modeling portion of the study].

- A grid system was established for the study area, with each
grid sgquare approximately one square kilometer (or abnut 1/2 mile
by 1/2 mile), and the sum of the estimated emissions for each



facility within a given grid square was calculated. The values
for the grid system were assigned colors from red tc green, with
grey indicating no facilities.

Fig. 4-36 shows the estimated emissions for all the grid
squares in the study area. Fig. 4-37 highlights the top 9 (15%)
grid sguares, which represent estimated annual releases of VOCs
of over 40,000 pounds. Fig. 4-38 shows the minority distribution
of the study area with the 9 high squares indicated in cross-
hatching. This indicates that grid squares 6, 7, and 8 are in an
area with a very high percentage of minority population,
indicating that the potential for impact to the minority
community is greatest in these areas.

There are several limitations to the approach used to
estimate the VOC emissions for the area sources. First, the D&B
data base does not contain every facility in the study area that
releases VOCs. In addition, the estimates of VOC releases are
based on studies of "typical" facilities and are not actual
measures of the releases from the facilities in the study area.
The actual type and amount of VOC releases is not available. The
estimates are not identified for the specific SIC codes that were
identified in the D&B database, so that approximate values were
used instead of SIC code-specific ones.

EPID OIOGTICAT. TSSUFES

A study of the existing public health status of the
community and a specific epidemiclogical study to try to
establish cause-and-effect links between environmental risks and
health effects were beyond the scope of the environmental risk
project. However, the state health department, as a preliminary
exercise, looked at the mortality rate for certain diseases in
the city as compared to the state and county. This exercise may
be found in Appendix III. This may give useful information
regarding the existing health of the community, although it
cannot be used to establish causes of the health conditions.

Surface Water, Se ent, Fish Tissu

Three main data sources were used for surface water,
sediment, and fish tissue data: the STORET database, CERCLIS

files, and the National Study of Chemical Residues in Fish.

The CERCLIS database was described previously. Five CERCLIS
sites in the Chester study area had surface water and/or sediment
data. These sites underwent data gquality review in accordance
with the Quallty Assurance Plans under which the work was
authorized.

The National Studv of Chemical Residues in Fish was
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performed by USEPA to study fish tissue contamination nationwide
(USEPA, 19592b). This study began as an outgrowth of the National
Dioxin Study, which found notable concentrations of dioxins in
fish tissue. It involved the collection of fish tissue from over
300 stations nationwide.

One station from this study was located within the Chester
study area, and these fish tissue results were used for the
Chester risk assessment. Analytical data were obtained in
accordance with the analytical prucedures and quality assurance
plans cited in the national study.

Table 4-23 presents the risks associated with direct contact
with surface water at each location. It can be seen that the
Hazard Indices for each location are less than 1, indicating that
significant adverse non-cancer health effects due to contact with
surface water at the reported concentrations are not expected.
Estimated cancer risks are at or below 1E-6 for all locations
except the Delaware County Incinerator Landfill #1 (3.9E-5). The
cancer risk at this site was based on arsenic and beryllium in a
drainage ditch water sample taken adjacent to the landfills. The
water sample was reported as "greenish brown" and is likely to
have contained high amounts of suspended solids. The feasibility
of people actually swimming in a drainage ditch depends upon its
depth and width, seasons of flow, and may also depend upon its
aesthetic appeal.

Table 4-24 presents the risks associated with direct contact
with sediment at each location. It can be seen that the Hazard
Indices for each location are less than 1, indicating that
significant adverse non-cancer health effects due to contact with
sediment at the reported concentrations are not expected.
Estimated cancer risks were all below 1E-5.

It is likely that most of the general population of Chester
does not consume locally-caught fish. However, subpopulations
may exist consisting of occasional fishers or possibly even
subsistence fishers. Subsistence fishers could have risks higher
than those quantitated herein.

Dri ing W

This study investigated the drinking water gquality of both
private and public well users in the City of Chester and
surrounding municipalities including Marcus Hook Borough, Trainer
Borough, Chester City, Chester Township, Linwood, Upland Borough
and Eddystone Borough. The potability of the groundwater in the
study area and potential risk to private well users was evaluated
by qualitative assessment of the existing monitoring well data
from Comprehensive Environmental Response, Compensation, and
Liabilities Information System (CERCLIS) and Resource
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Conservation and RecuVery Act (RCRA) sites. Environmental equity
issues that would require further study were identified where
appropriate with respect to the data obtained to date.

Private Well Investigation

The U.S.Department of Census data obtained in 1990 involved
a random door-to-door survey of the housing units (both vacant
and occupied) in the study area (see Table 4-1). An assessment
of the data indicated that less than 1% of the housing units in
the study area may obtain their drinking water source from
private wells. The Chester Water Authority and Health
Departments are not aware of any residential properties using
local groundwater for drinking or bathing purposes. The local
health department indicated that the entire population of Chester
is connected to a public water supply(PWS). However, the health
department did acknowledge that verification that none existed
would be quite difficult. Based on U.S. Census data there are an
estimated 61 private wells in the study area, of which
approximately 31 are believed to be dug wells and approximately
30 are believed to be drilled wells. The data are
extrapolations, from a smaller sample size, of the actual figures
that would have been obtained from a complete count (USDOC,
1990). Therefore, the exact number of private wells in the study
area is largely unknown.

Efforts to obtain locational  information for any of the &1
private wells identified on the census tract (Figure 4-2) have
been hampered primarily because of those requlations which
protect census participants individual rights to privacy. It
should be noted that information retrieval from the census tract
is limited to a scale of census blocks which are a geographic
area of about 200 people.

FPublic Water Supply

Drinking water guality from public water sources in the
study area was investigated because greater than 99% of the
population is expected to obtain their drinking water from a
public supply. The study area is served by the Chester Water
Authority except for Eddystone, which is served by the ~
FPhiladelphia Suburban Water Company. It should be noted that
Philadelphia Suburban Water Company purchases water for Eddystone
from the Chester Water Authority. This water undergoes no
additional treatment; therefore, the actual source of drinking
water for Eddystone is the Chester Water Authority.

Tables 4-3, 4-4, and 4-5 summarize risks for the l1-year and
30-year exposure scenarios for the PWSs.

TOXIC SE INVENTORY
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The TRI database contains information about chemical
releases from industrial manufacturers and processors (primary
Standard Industrial Classification (SIC) codes 20-39) to the
environment. Since 1987, facilities meeting established
thresholds have been required to report release data according to
section 313 of the Emergency Planning and Community Right-to-Know
Act of 1986 (EPCRA).

Region III has developed a method for evaluating these
releases in terms of their relative toxicity. This method is
documented in the Chemical Indexing System for the Toxic Chemical
Release Inventory Part I: Chronic Index (USEPA, 1993d). The
Chemical Indexing analysis provided in the present report
displays the 1992 TRI data in terms of the Chronic Index
(toxicity-weighted releases) and Residual Mass (non-weighted
releases) for Region III, highlighting TRI facilities in Delaware
County, Pennsylvania.

The Regional maps (Figures 4-26, 4-27, and 4-28) show TRI
releases in terms of the Chronic Index, including non-
carcinogenic and/or carcinogenic index dose. Those releases
which do not have an associated toxicity factor are combined
according to the amount of the release and are termed Residual
Mass. The resultant Chronic Indices and Residual Mass values are
summed for each facility and for each 8 x 8 mile geographic grid
area in Region III. Combining the facility Chronic Indices
within a geographic grid gives an indication of the potential for
cumulative hazard from TRI facilities within a given geographic
area.

In Delaware County, 28 facilities were subject to TRI
reporting under EPCRA for the reporting year (RY) 1992. A
summarized priority listing of these facilities is included in
Table 4-27 and a complete listing is provided in Tables 4-28 and
4-29. Table 4-27 shows a quantitative summary of the facilities
which ranked in the top 90th percentile - 95% confidence of the
28 facilities subject to reporting under EPCRA. Table 4-27 shows
the top six TRI facilities in the Chronic Index and Residual Mass
ranking.

It has not been determined whether these releases were
continuous for the entire year or if they reflect one-time
accidental releases or spills. In addition, the proximity of
these releases relative to potentially exposed populations has
not been established. The determination of a potential health
threat of the volumes released depends on the proximity of the
stack to residential areas, the surrounding terrain and the
metecrological conditions. Furthermore, should it be determined
that additional analysis is required at any site listed in this
report, documentation which identifies these release as
continuous or intermittent should be cbtained prior to the

12



analysis.

OTHER ENVIRONMENTAIL CONCERNS

One of the study objectives was to be responsive to
environmental concerns raised by the citizens in the study area.
Some of these were issues for which USEPA had no available
database and could therefore not assess with quantitatlva risk
assessment. These issues included cdcrs and noise and are
addressed below.

Odors

Odor is a very difficult sensory phenomenon to describe
objectively. Many attempts and subsequently many descriptors
have been utilized in trying to describe the human olfactory
system and especially its variability, thresholds and the time
duration aspect of the sensation.

It is key to understand that many odors may be perceived at
concentrations as low as 1 part per billion (e.g. ammonia
ethylacrylate, isopropylmercaptan), while still others can be
detected as low as 1 part per trillion (e.g. n-butyric acid).

The mere ability to sense an odor does not necessarily mean that
it is harmful at threshold levels. On the other hand, some
chemicals which are potentially harmful at low concentrations may
not be perceived by most humans at levels which are significantly
harmful. This certainly exacerbates individual fears and adds to
stress associated with the perceived odors which people
encounter.

A major source of concern in the Chester neighborhoods are
the odors which seem to emanate from the large industries along
the Delaware River coastline. It may be that individual small
industrial or commercial operations could be sources of these
emissions.

Although the incidence of odor complaints has been one of
the greatest concerns in Chester, the pervasiveness of odor could
not be addressed quantitatively in the environmental risk
assessment. This does not diminish the importance of odors to
residents, nor is it meant to ignore or screen them out of the
assessment. There were virtually no data available at the onset
of the study related to odors.

For purposes of this report, odors are being considered only
as a source of further investigation. They are a nuisance which
may add to the overall stress of residing in an urbanized
environment.

Hoise
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Many residents of Chester have complained that envircnmental
noise diminishes the gquality of life they experience in a home
setting. They cite numerous sources of the noise and have .
requested help from the industrial community and the
environmental agencies in reducing noise to acceptable, non-
intrusive levels. Some of the sources identified include:

truck traffic passing through residential areas
industrial operating Equlplent

aircraft over-flights

music sources, such as car radios, home hi-fi
train pass-by

As part of the Chester Risk Project, USEPA staff reviewed
applicable environmental noise studies performed in the Chester
area and performed a literature search for any applicable
mitigation measures. This limited search found a Pre-Operational
Noise Monitoring Study (Westinghouse, 1991) and a subsequent
Noise Report Summary (Westinghouse, 1993).

In the study, environmental noise monitoring was performed
at seven locations. This was considered to be background noise
monitoring, at facility site locations, prior to final
construction and cperation of the Delaware County Resource
Recovery facility. A total of three continuous 24-hour time
pericds were sampled including one weekend day and two weekdays.
An additional four locations were sampled in the residential
community in February 1991 in areas adjacsnt to the Resource
Recovery facility.

Although there was some variability in the measured noise
data due to short-duration transient events, the levels measured
in and around the facility and in the residential neighborhoods
are typical of urban residential settings and would be considered
generally acceptable.

A noise control ordinance for the City of Chester,
Pennsylvania was passed on January 14, 1993. This ordinance
applies to vehicles, appliances and equipment, and includes many
of the "nuisance" type of unwanted sounds. The ordinance
includes subjective aspects of noise as well as objective
criteria limits for motorized vehicles and property line limits
depending on land use zoning.
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U.8. CENBUB OF POPULATION AND HOUBING = BTF- 3A BAMPLE COUNT DATA
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CHEBTER RIBK PROJECT

Occupied

TABLE 4-1

BUMMARY

(1990) *

_'l:-l Vacant '
R Housing | Housing Housing | Publio Drilled Well | Dug Well | Other
Units | Unite UBiEm: ] Sl P 17K
Marcus Hook Borough | 1055 990 65 1055 0 (1] 0
2 .
Trainer Borough 912 871 - 41 902 7 3 0 I
Chester City 16,512 14,538 1,975 16,445 18 22 26 I
Chester Township CDP | 1,879 1,778 101 1,868 5 16 0
Linwood 1,190 1,123 67 1,190 0 0 0
Upland Borough 1,224 1,187 a7 1,224 0 0 0 |
Eddystone Borough 1,071 2993 78 1,065 0 0 6
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CHESTER RISK PROJECT

TABLE 4-3 '
RISK SUMMARY
CHESTER WATER AUTHORITY
DRINKING WATER ADULT gt . CANCERRISK. =~ NON-CANCERRISK
TOTAL RISK FROM ALL SOURCES (1989—ED— 1 YEAR) \ 1.34E-07 3.95E-01
TOTAL RISK FROM ALL SOURCES (1890-ED- 1 YEAR) % 2.13E-07 2 29E-01
TOTAL RISK WITHOUT FLUORIDE (1991-ED- 1 YEAR) 1.86E—07 2.14E-01
TOTAL RISK FROM ALL SOURCES (1892—ED— 1 YEAR) 1.98E-07 2 27E-01
TOTAL RISK WITHOUT FLUORIDE (1893—ED— 1 YEAR) 1.78E-07 2 39E-01
TOTAL RISK WITHOUT FLUORIDE (1993—ED— 30 YEARS) 427TE-06 2 39E-01
DRINKING WATER CHILD = CRERS S S e
TOTAL RISK FROM ALL SOURCES (1989—ED— 1 YEAR) 31207 8.21E-01
TOTAL RISK FROM ALL SOURCES (1950—ED— 1 YEAR) 4.96E-07 533E-01
TOTAL RISK WITHOUT FLUORIDE (1991—ED-— 1 YEAR) - 435E-07 4.99E-01
TOTAL RISK FROM ALL SOURCES (1992—ED— 1 YEAR) 4 62E-07 5.31E-01
TOTAL RISK WITHOUT FLUORIDE (1893-ED- 1 YEAR) ' 4.15E-07 557E-01
TOTAL RSK WITHOUT FLUORIDE (1993—ED- 30 YEARS) 2.49E-06 557E-01
INHALATIONADULT = ] sy : s
TOTAL RISK FROM ALL SOURCES (1989—ED~- 1 YEAR) 2.24E-06 0.00E+7"
TOTAL RISK FROM ALL SOURCES (1990-ED~- 1 YEAR) 2 00E—-06 4.4TE
TOTAL RISK FROM ALL SOURCES (1891—-ED— 1 YEAR) 3.12E-06 0.00E-,
TOTAL RISK FROM ALL SOURCES (1892-ED- 1 YEAR) 332606 0.00E+00
TOTAL RISK FROM ALL SOURCES (1893—-ED- 1 YEAR) 2 B4E—D5 0.00E+00
TOTAL RISK FROM ALL SOURCES (1993—-ED- 30 YEARS) 6.33E-05 0.00E+00
DERMAL CHILD :
TOTAL RISK FROM ALL SOURCES (1889—ED— 1 YEAR) 7.41E-08 8.51E-02
TOTAL RISK FROM ALL SOURCES (1990—ED— 1 YEAR) 1.00E—07 1.13E-01
TOTAL RISK FROM ALL SOURCES (1991—ED— 1 YEAR) 1.03E—07 1.18E-01
TOTAL RISK FROM ALL SOURCES (1992—ED— 1 YEAR) 1.10E-07 1.26E-01
TOTAL RISK FROM ALL SOURCES (1993—ED- 1 YEAR) 1.32E-07 1.06E-01
TOTAL RISK FROM ALL SOURCES (1993—ED— 30 YEARS) 7.95E—-07 1.06E—-01
O HACSE g s I—
1989 (1 YEAR) ADULT 237E-06 3.95E-01
1220 (1 YEAR) ADULT 311E-D06 2.74E-01
1291 (1 YEAR) ADULT 3.3%0E-05 2.14E-0
1992 (1 YEAR) ADULT 351E-06 227E-01
1993 (1 YEAR) ADULT 282E-06 23801
1989 (1 YEAR) CHILD 3.86E-07 1.01E+00
1290 (1 YEAR) CHILD 5.96E-07 §.46E-01
1991 (1 YEAR) CHILD 5.38E—07 6.17E-01
1992 (1 YEAR) CHILD 572E-07 657E-01
1993 (1 YEAR) CHILD 5.48E-07 6.63E
1993 (30 YEARS) 7.08E-05 9.02E-01

*Tota Risk without Fluoride



CHESTER RISK PROJECT
TABLE 4—4
RISK SUMMARY
PHILADELPHIA SUBURBAN WATER COMPANY

DRINKING WATER ADULT _ " CANCERRISK NON-CANCER RISK
TOTAL RISK FROM ALL SOURCES (1989—ED- 1 YEAR) : 1.13E-07 1.30E-01
TOTAL RISK FROM ALL SOURCES (1990—ED- 1 YEAR) _ 151E-07 - 1.73E-01
TOTAL RISK FROM ALL SOURCES (1991—ED- 1 YEAR) 9.72-08 1.12E-01
TOTAL RISK FROM ALL SOURCES (1992-ED- 1 YEAR) 8.69E—08 9.97E—02
TOTAL RISK FROM ALL SOURCES (1993-ED- 1 YEAR) ! 2.34E-07 2.6BE-01
TOTAL RISK FROM ALL SOURCES (1993~ED~ 30 YEARS) : 5.62E-06 2.68E-01
T —— L S e
TOTAL RISK FROM ALL SOURCES (1889-ED~- 1 YEAR) 26SE-07 3.04E-01
TOTAL RISK FROM ALL SOURCES (1920—ED- 1 YEAR) 38207 4 03E-01 -
TOTAL RISK FROM ALL SOURCES (1991—-ED- 1 YEAR) 227E—07 2.60E-01
TOTAL RISK FROM ALL SOURCES (1992-ED- 1 YEAR) 203E-07 2.33E-01
TOTAL RISK FROM ALL SOURCES (1993-ED- 1 YEAR) 5.45E-07 §.26E—01
TOTAL RISK FROM ALL SOURCES (1993—ED- 30 YEARS) . 3.28E-06 6. 26E-01
INHALATION ADULT it ey
TOTAL RISK FROM ALL SOURCES (1989—-ED- 1 YEAR) 1.90E-06 0.00E+00
TOTAL RISK FROM ALL SOURCES (1990-ED- 1 YEAR) 252E-06 0.00E+00
TOTAL RISK FROM ALL SOURCES (1991—ED- 1 YEAR) 1.63E-06 0.00E+00
TOTAL RISK FROM ALL SOURCES (1992-ED- 1 YEAR) 1.45E-06 0.00E+00
TOTAL RISK FROM ALL SOURCES (1993—ED- 1 YEAR) 392606 0.00E+00
TOTAL RISK FROM ALL SOURCES (1983—ED- 30 YEARS) 8.41E-05 0.00E+00
DERMALCHILD .
TOTAL RISK FROM ALL SOURCES (1989—ED- 1 YEAR) 6.20E-08 7.21E-02
TOTAL RISK FROM ALL SOURCES (1990—ED- 1 YEAR) B.35E-08B 9.58E-02
TOTAL RISK FROM ALL SOURCES (1991—-ED- 1 YEAR) 5.39E-08 6.16E—02
TOTAL RISK FROM ALL SOURCES (1992—ED- 1 YEAR) 482608 5.53E-02
TOTAL RISK FROM ALL SOURCES (1953—ED- 1 YEAR) 1.30E-0O7 1.48=-01
TOTAL RISK FROM ALL SOURCES (1953—ED- 30 YEARS) - T TBEO7 1.4%E-01
TOTAL RISK™
1989 (1 YEAR) ADULT 2.01E-06 1.30E-01
1820 (1 YEAR) ADULT 267TE-06 1.73E-01
1991 (1 YEAR) ADULT ' 1.73E-06 1.126-01
1992 (1 YEAR) ADULT 1.54E—06 9.97E-02
1293 (1 YEAR) ADULT 415E—06 2.68E—01
1989 (1 YEAR) CHILD 3.28E-07 a78E-01
1290 (1 YEAR) CHILD 435E—07 4.99E—01
1991 (1 YEAR) CHILD 281E-07 azeE-Mn
1992 (1 YEAR) CHILD 251E-07 2.8BBE-01
1983 (1 YEAR) CHILD 6.76E-07 7.75E-01
1993 (30 YEARS) 1.04E-04 1.04E+00

*Note flucride is not added to the finished water



CHESTER RISK PROJECT

TABLE 4-5
RISK SUMMARY

PHILADELPHIA WATER DEPARTMENT

DRINKING WATER ADULT _ CANCER RISK
Total Risk without Fluoride (1888—-ED— 1 YEAR) 16¥E-07
Total Risk without Fluoride (1890-ED— 1 YEAR) 196E-07
Total Risk without Fluoride (1991—ED— 1 YEAR) 197E-07
Total Risk without Fluoride (1992-ED— 1 YEAR) 1.41E-07
Total Risk without Fluoride (1993—-ED- 1 YEAR) 2.14E-07
Total Risk without Fluoride (1893—-ED- 30 YEARS) 5.14E-06
DRINKING WATER CHILD S E % g
Total Risk without Fluoride (1989—ED— 1 YEAR) 3BE-0T
Total Fisk without Fluonde (1980-ED- 1 YEAR) 458 -07
Total Risk without Fluoride (1991-ED- 1 YEAR) 4 60E-07
Total Risk without Fluoride (1992-ED- 1 YEAR) 328 -07
Total Risk without Fluoride (1993-ED- 1 YEAR) 5.00e-07
Total Risk without Fluoride (1893-ED- 30 YEARS) 3.00E-06
INHALATION ADULT '
Total Risk trom All Sources (1589—-ED— 1 Year) 2TE-06
Total Risk from All Sources (1990—-ED— 1 Year) 2E87TE-06
Total Risk from All Sources (1991-ED— 1 Year) 3.0=-06
Total Risk from All Sources (1992—-ED— 1 Year) 235E-06
Total Risk from All Sources (1993—ED— 1 Year) 334E-06
Total Risk from All Sources (1833-ED— 30 Year) . 8.00E-05
DERMALCHILD et i e
Total Risk from All Sources (1989-ED- 1 Year) 9.04E-08
Total Risk from All Sources (1990—-ED- 1 Year) 9.77E-08
Total Risk from All Sources (1981-ED- 1 Year) 1.0E-07
Total Risk from All Sources (1992—-ED- 1 Year) 7.B0E-08
Total Risk from All Sources (1933-ED- 1 Year) 11ZE-07
Total Risk from All Sources (1993-ED- 30 Year) 67XE-OT
TOTAL RISK*
1989 (1 YEAF) ADULT 2.89E ~06
1980 (1 YEAR) ADULT 3.06E -06
1681 (1 YEAR) ADULT 3.24E 08
1992 (1 YEAR) ADULT 2.4%E-06
1983 (1 YEAR) ADULT 355E-06
1989 (1 YEAR) CHILD 4TIE-OT
1890 (1 YEAR) CHILD 555507
1991 (1 YEAR) CHILD 56X -07
1992 (1 YEAR) CHILD 4.06E-07
1993 (1 YEAR) CHILD 61ZE-07
19083 (30 YEARS) B.BSE-05"

NON-CANCER RISK

187E-01
21sE-0
220e-01
1.61E-01
2.40E-01
2.40E-01

437E-01
5.0¢E-01
S.14-01
3.77e-01
5.60E-01
5.60E-0

o.00

28X~ Jd
1.7=-02
0.00E +00
17s€E-02
1.75E-02

1.04E-01
1.11E-01
117E-01
88sE-02
128E-01
128E-01

1.87E~-01
2.45E-01
2.38E-01
1 61E-01
257e-01
5.40E-01
-B.14E-01
631E-01
4668
6.B8E

8.45E-01

*Total Risk without Fluonide



CHESTER RISK PROJECT
TABLE 4-23

SURFACE WATER RISKS
CHILD _ ADULT
TATION CHEMICAL OF CONCERN [HAZARD HAZARD CANCER
INDEX INDEX RISK
) |Aluminum 0.00015  0.000038
Chromium 0.00038 0.00011 MNIA
Barium D.00027 O0.0000688  N/A
Cadmium 0.00051 0.00023 N/A,
Nickel 0.00013  0.00003 NiA
Manganese 0.015 0.0038 NIA
Zine 0.00018 0.000058 NIA
Arsenic 0.0025  0.00085 2.3:-07
Selenium 0.0007TS 0.00019 NIA
Mearcury 0.0081 0.0023 A
E;u u.aE 0.0075 z.%—m]
VERMICULITE DUMP (US) inum 0.00014 0.000035
Chremium 0.00044 0.00012 N/A
‘Barium 0.00025 0.000064  N/A
| Cadmium 0.00045 0.0002  N/A
EFEE" 0.000088 0.000027 MN/A
Mickal 0.00013 0.000028 NIA
Manganese '0.014 0.0038 N/A
Zinc 0.00013 0.000037  N/A
Vanadium 0.00035 0.000088  N/A
Arsenic 0.0057 00015 52E-07
Selenium 0.00072 0.00017 NIA
Marcury
AL
WOND182 Ma
ONROE CHEMIGAL Arsenic
AL
DELAWARE COUNTY | Arsen
INCINERATOR LAND = Barylium
FILL #1 Manganesa
422120 '_I‘H L]
Total cyanide
Cadmium
Chromium ¥
Copper 0.00036 0.0001 N/A
Zinc 0. 0. A
AL* 0. 0.024 ﬁ; ::
422085 mium 0.07 0.032 NI
| | Chromium 0.0055 0.0016 NIA
| Copper 0.00044 0.00012 NIA
| Zing _ i 0.00088 _ 0.00018 __ N/A
Mercury 00022  0.00078 M/A |
L 0.078 0.035 151
WaNo172 | Chromium 0.0002  0.00006 NJA
Copnar 0.20043 c.oom2 NIA
| Manganese 0.0049 __ 0.0012___ N/A
Nickel 0.00042 0.000085 N/A
[ Zinc 0.000044 0.000013 __ N/A
Aluminum — 0. 0.000017 A
I 1 0.0015 NJA
|WCN0158 um 0.00021 0.00006 A
' Manganese 0.0023 0.00058  N/A
Nickel 0.00043 0.000095 N/A
| Zinc 0.0028 D.0006 N/A
Aluminum’ 0.0000685 0.000018 N/A
AL 0.0058 __ 0.0014 NJA
*INCLUDES TOTAL NOT FREE, NIDE




CHESTER RISK PROJECT
TABLE 4-24

SEDIMENT RISKS
CHILD Aﬁﬁﬁ'ﬁj
STATION CHEMICAL OF CONCERN |HAZARD HAZARD CANCER
INDEX INDEX RISK
MONROE CHEMICAL—POND SED | Antmony 0024 0. /A
Arsanic 0.0013 0.00014 B8.2E-08
Baryllum 0.000015S 0.000001 4.0E-D8
Cadmium 0.0087 0.0028 N/A
Chromium 0.0022 0.00024 N/A
Silver 0.0037 0.0004 A
ﬁm 0.040 0.0061 _ 1.2E-07
MONROE CHEMICAL—-US SED E-mismurmlhm 4.6C-09
Arsenic 0.0185 0.002. 1.2E-06
Beryllium 0.0000456 0.000004 1.2E-07
Vanadium 0.0052  0.00056 A
, 0.024 X 1.3E-06
MONROE CHEMICAL-DS SED Arsenic 0.0068 0.0007 4 4E-07
- Antimony 0.014 0.0015 NfA
Beryllum 0.000035 0.000003 9S.4E-08
Chromium 0.012 0.0013 N/A
Manganese 0.011 0.0012 N/A
Nickal 0.0026 0.00028 N/A
Vanadium 0.00 0.00035 N/A
0.05 0054 5.3E-07
EAST 10TH STREET Benz|[alanthracene N/A A 1.3E-07 |
Benzo[b]flueranthene N/A N/A 2.0E-07
Benzo[a]pyrene N/A N/A 7.8E-07
Indeno[1,2,3—c¢.d]pyrene N/A N/A 8.0E—-08
Dibenz[a,h]anthracene M/A A SE-07
3 %
DELAWARE COUNTY Arsenic 0.01 0.0011 6.6E-07
INCINERATOR LAND -  Beryllium 0.00009 0.000009 2.4E-07
FILL #1 | Cadmium 0.0065 0.0021 N/A
Chromium 0.0056 0.0006 N/A
Vanadium 0.0024 0.00026 N/A
Benz[alanthracene N/A MN/A 2.9E-08
Benzo[blfiucranthene N/A N/A S5.0E-08
Eenzo[a]pyrene N/A N/A 6.2E-07
Dibenz anthracene N/A %A S53E-08|
—ea 0.025 0041  1.7E-06]
ABM WADE Arsenic 0.14 0.015 9.0E-D6
JTAL 0.14 EJ:H 5 9+ﬁ—ﬂﬁ i_
422115 Antmony 0.0064  0.00068 N/A !
TOTAL | 0.0064 0.00068 MNIA s




Company Name

Chty TRi Catagory Chemical and Issue of Concem
Epallon Prods. Maos Adr tugitive, Alr Ethylens, Propylens: voiume
Boeing Defense & Spece | Ridley Ak stack Volsthes mixture: vokams
Group . Park
4 Foamaex LP. Eddysion | Al fuglithe Dichloromethane: toxicity
: : -
3 Scott Paper Chestar Alr fugitive, Alr Chioroform: toxicity
stack Acida: voluma, scuts toxicity
2 Witeo Corp. Trainar Alr fugitve, Alr. 24 ethaxyethanal: voluume and
stack toxdcity
1 Sun Refining & Marketing | Marcus Al fugitive, Alr Etfrylane Oxide: volumse,
: Hook steck oty
Bargene and MTBE: volume,
toxicity

This anslysin doss not represent reletive risk. The rank provides s rough estimale of polentisl haoard for acresning ‘
purposes and must e svalisbed wills e qussllsive formeon contained in the report.
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CHES ' RISK PROJECT

-TABLE 4-28 TRI TRANSFERS: : TAI TOTALS:
1002 TRI FOR REGION Il pPOTW POTW | Offsits  Oifsile | Total oial | Tolal Releasos Tatal
DELAWARE CO,, PA Tranalera Chronie |Trenafers Chronlc | and Transfera Chvonle | and Tranelers  Chronle Indax
—Chemical Name Fagllity D¢ (IbAy) index | (bAr) _lodex (i) Inglex Sums Sume |
TRICHLOROETHYLENE 1001 IBNCHL INDUS [ ] 15850 1584454 34600 14488370
ACETONE 1901 JBNCHL INOUS [ [ 000 S141EE) B1008 14381282
METHYL IS0BUTYL KETOME 100 | AN OHLINDUG ] (] 558 BOdzIT 43008 138314 1780 A1820824
SULFURIC ACID 1901 36C TFM 1 800E ] L] L L [ ] [}
TOLUENEDUSOCY ANATE [MIXED (5 1001 38CTFM | 800E [ [ ™= ] [ 8
DICHLOROME THANE 1001 38CTFM 1 6006 [ [ [ ] o nA wTeIT L TTTT] 75113
HYDROCHLORIC ACID 1001 3BCTTPFRONT ] [ [ [ 3000 8
BULFURIC ACID 10013BCTTPFRONT [ [ ™ [ 1nerre 8
BUTYL BENTYL PHTHALATE 1001ABCTTPFRCNT b BT " 1] Te3R ITe4AE0
CHLOROFORM 100 13BCTTPFRONT 80 124000 ] ] 14080 MBI 254000 43720603
BULFURIC ACID (] o [} ] 4 0

© METHANCL T [ [ P I 1
ETHOXYETHANOL 0120 ILATIEAND ] [ 10779 ©0BS081E0] TTa880 0086410852
CHLORINE 8 [ [} [ . 0
CRESON, [MIXED IBOMERS) [ [ . [ [ [}
ETHYLENE GLYCOL [] (] ® [ . (]
PHENOL ss008 1300108 . [ 44000 1300194
GULFURIC ACID (] [ [ [ . e
1,3-BUTADIENE L] ] L] o 1. a
CYCLOMEXANE . ° . 0 7880 0
1.2.4-TRIMETHYLBENZENE 8 ° ® [ e °
ANLSONIA 2AT0800 [} ] 0 229300 [}
PROPYLENE [ [} L] e 15000 [
ETHYLENE L] [ ] o 4000 [
ZING COMPOUNDS ™oV M ™ o 2300 Juosae
METHANCL Teooo USRS} (] 0 a0 29M0T
NYLENE [MIXED IBOMERS) F000  FITOM . o 8700 (PR
ETHYLBENZENE W00 AUEAND . o P00 104TAZ
TOLUENE 3000 E384012 L] 0 101900 BOTAB4D
CHROMIUM COMPOUNDS 8400 37332790 a0 TIEM TIC
ANTIMONY COMPOUNDS 0 20308432 10800 ARZENTESI 1788 BzOBITOZA
METHYL TEAT-BUTYL ETHER 000 2A4ETAIR ] (] 21900, TaEIOMGR
BENZENE 29000 140108751 ] ] 83800 431387041
ETHYLENE OXIDE [ ) ] ] 110400 18770050233 BAN020 17063002103

page 12



CHESTER RISK PROJECT

TABLE 4-28 TRI TRANSFERS:

1802 TRI FOR REGION Il o POTW POTW | Offsile  Ollsile | Tolal Releases  Tolal Tolsl Asteassn

DELAWARE CO., PA Translers Chronle |Translers Chronlc | snd Translers Chionle | snd Transfers Chionic Index
— ChemicalNeme  Fecility1Ds | __(bha) ____index | (ibhrl  Index fibd) _____Index Bums

XYLENE (MIXED MOMERS) 1001 4INTHP200CO ] [] 5] 4433 297708

TOLUENE VOO AINTHP200CD ] 1] o 44378 1038401 47000 2072107
ETHYLENE OLYOOL 10X MIRCH 1 BA0C L ] L] 0D 17 1m0

DIETHANOLAMIMNE 1R0EMIACH 18300 T ] T - []

DIETHYL BULFATE 1R0A2MEZACH 18300 [ ] [] [] o o

GLYCOL ETHERS 190 ACH 18300 T 1 INaT2 L1yl 240TTIN0I

CHLOROME THANE 1R0MZ ACH 1830C [ ] L] [ ] L] dsaale

BENIYL CHLONIDE 1RO MTRCH 18300 [ ] [] [ ] ] e 17399 ZABE00Z 20
DECABROMOOIPHEN YL 0XDE 1001 STRSCOBOOWF . ® oed  S3eeE 10437068 8000 10637905
XYLENE (MIXED IHOMERS) 10060 HESI00ER [ [ (%] 25840 FEE T

TOLUENE 1R0E0ULNREI00ER | L] L] 12333 1097342 TeaTEl 126130 aear1i2
HYDROCHLORIC ACID 19032 THELL 18400 [ [} [ ] o []

HYDROOEN FLLORAIDE 18032 THELL 18400 [ [ [ ] [ [

PHOSPHORIC ACID 190X THELL 18400 ] 0 [ ] L] [}

GLYCOL ETHERS 19032 THELL 18400 M a3 L] [] 1TTIeRN 250 1Traean
1.1,1-TRICHLOROE THANE 1RDIETLOYHATHTO ] [ [ ] [ EILTHAT ] 111266 FALARAL Fi
DIE THAMOLAMINE 10061 BPLCMPOST) [ ] o [ ] ] L]

NICKEL 12061 BPLCMPOST ] ] L] ] [

PHOSPHONIG ACID 10061 BPLCMPOBT [ ] o [ ] [] []

SULFURIC ACID 18061 BPLOMPOST ] L] [ ] [] []

124 TRIME THYLBENIEME 1006 1 BPLCMPOST ] L] [ ] o ]

CYCLOHEXANE 10081 BPLCMPOST [ [ [ ] [ []

HYDROGEN FLUORIDE 19061 BPLCMPOST| ] [ [] [ ]

ETHYLENE 10081 BPL ] [ [ ] [ [

PROPYLENE 10061 BPLCMPOSBT) ] [] [ ] ] [ ]

A A 1R061BPLCMPOGT (] [ [ ] 0 [

METHANOL 19081 BPLOWPOET [ ] ] L] ] 10383

KYLEME (MIXED ISOMERE) 10061 BPLCMPORT (] [ [ [ 43341

ETHYLBEMIENE 1806 1BPLCMPOST -. ] ] [] 108138

TETAACHLORCE THYLENE 19061 BPLOMPOBT L] ] L] [] F IR

TOLUENE 19061 BPLCMPOST L] [ [ ] [ ] EERTE ]

1.2-CHCHLORMDE THANE 10061 BPLOMPOST [ ] (] [ ] 4 1T

HAPHTHAL ENE 19061 BPLCMPOST [ ] o [ ] [ TR

METHYL TEAT-BUTYL ETHER 18061 BPLCMPOST! [] ] ] [ 1esraia?

BEMIENE 1906 1BPLCMPOBT [] [} ] .0 [TE:F 108893 J1ETO6HS
BULFLIAIG ACID 1901 IENGHLINDUS ] ] T80 [] ]

METHYL ETHYL KETONE 1901 3BHGHLINDUS [ 0 480051 1208830

TOLLIENE 1001 3BHGHLINDUS L L [HITHE T

-0




CHES: 'Ema PROJECT

TABLE 4-28

1902 TRI FOR REGION I

DELAWARE CO,, PA

CHRCRIILA
HICKEL

HULFURIC ACID
AAAIOHLA

PHOGPFHORIC ACID
AMMOHIA

ETHYLENE
PROPYLENE

CHACKILM COMPOUNDE

FORMALDEHTDE

NAPHTHALENE
BUTYL BENZYL PHTHALATE

i FREOH 113
« 1L LTRICHLOROE THANE

COFPER COMPOUNDS

1, L1 TRICHLOROETHANE -

ACETONE

KYLENE (MIXED IBOMERR)
TOLUENE

METHANOL

DBUTYL PHTHALATE

METHYL METHACRYLATE *

TCLUENE

1,1, 1 TRICHLOROE THANE
NICKEL

TOLUENE

1,1, 1- TRICHLOROE THANE

HABUTYL ALCOHOL

TRI TRANSFERS:

THI TOTALS:

POTW | Offsie  Olisils | Tolsl isisases  Tolal | Tolal Fislsases Tolal
Chronie |[Tranalera Chronlc | and Tinnalers Chronle | and Tranelers Chronle Index
|_(biyr) ___Index Lyl Index Bume Sums__
1901 IPNNGY 1000E [ ] (] 1918 [ 1nse [
1001 IPNNEY | DDBE [ ] ] 11888  TOrIeca 11888 10739041 20T00 10230041
1RO TANA THM 1 200W [ a [ 0 [ ] [
190 3MF THM | 200W [ ] [ ] [ [ 11ea [ 1700 o
18331 CNCADTON L] ] ] L] ] [
1923 CNCRDCON L] 1] ] o [21] 0 BO4B b
10061 PELNPDLUED L] '] L] ] #loo ]
10061 PELNPELLER [ ] L] L] Q e ® T0200 1]
101ITHPRCF RONT| L] ] faTee .ﬂ_.u!lﬁ 1ATE38 EXNETIME ._._._,E. B2IV6TITA
1R0SOHYDRALEZOCO L] ] L] o (11 ] EETA L 3] ) B4BTA
19061 CHOLMNIDOE [ ] [] Teoe  Ae0CI01 T4 IBEATIE
19061 CHOL MIIDGE [ 3 arie®  asieeso| [+ 11 FTTET ] 0020 ATS0RETT
100 14 MC O DR G [ ] ] ] 0 ] (7]
19014 ONDOC RO [ ] ] sies 10184 T 1390455 T850 1aeR138
1001 3HACHTBEER [ ] ] L] 0 10 AT 103 J62IT
_E_Emﬁﬂaﬁ-_ [] ] ] [ 1ise 118880
1901 GRBNDET [ ] -] 10 4008TI 11 Tezoen 3488 4008TTY
VROZIENTAY2ITMI ] (] 16420 138831 19438 1
1ROZIENTAYRITMI L ] ] a7 Tenn 1eany 130284 M2 14Ta082
1RO4CHETMCOCROS L] 8 Coon 0 (L SBE011 18528 sn00a1
1902058 CHUMADPTM [ ] [ 0o 108380 00 108380
1RCPESS CHMAP [] L] 200 Tosloe " 1368304 ares 1472607
1ROT4NTRANTIICRO ] ] i maT 16TTe 1308804 18770 1300004
100 1AL TTNSMARPL [] 0 08 jBaseds 1 b bt e ] 13900 FiELFC ]
1801 BECHNNPENNA [ “n [] [ [] 432
1801 BECHNNP NN ] 0 [ 0 [0 suaat
1901 BBCHNNFENN.S [] [} nm " a0 1245793 12407 2320052
1001 4INTHPOOCD ] ] ] L] ] ]




CHESTER RISK PROJECT

TABLE 4-28

TRI RELEASES:

1992 TRI FOR REGION NIl Alr Nonpoinl Alt NonPoint| Alr Poinl  Alr Polnl | Waler Water | Land Land 1:-_.._ Tolal Onsite Tolal|Onalts Tolal Onsite Total

DELAWARE CO., PA Aelsaaws Chionle | Aelensss Chronlc |Aslesses Chronic |[Aelesses Chionic| Aeleasss  Chronic | Aelesses Chronic Index

____ChemicalName ____ Fecllity(De | (iblyr) Index () Index | (ibvr) Index | (bl  Index | (Ibévr) Index | _Sums Sums

TRGHLOROE THYLENE 1901 2O HLINDUS 5%a 240082 LR L1 S ] ] ] L ] ] A0 LUl EA L]

ACETONE 1001 SENGHLINDUS 12000 2127582 AR TroRiery ] ] [ ] [] B0 LEL L

METHYL ISOBUTYL KETONE 1901 3BNOHLINDUS 0 [TLY 41000 14838583 ] o ] [ 41180 146 Tr 00 104400 36308755

SULFURIC ACID 1901 ISCTFM1SI0E L] L] ] L] ] [] ] « 0 L] ]

TOLUENEDNRSOCYAMATE (WMIXED ISC 1901355 TP 500E ] ] " ] [ ] L] [ ] 0 1. ]

DICHLONOME THANE 1901 AEC TR S00E nsx ITRINN 1" 11864 [ ] [ [ ] [ 1843 WredTs 1808 HTeE173

HYDROCHLOMIC ACID 1001 ISCTTPFRONT [ ] [] (3 [] [ ] ] [] [ B3D09 v

BULFURIC ACID 1801 3SCTTPFRONT L] [] 110000 ] [ ] ] [ ] [ 110000 o

BUTYL BENZYL PHTHALATE 1001 IECTTPFRONT T8 (THATE] (T2 I FETEEE] '] [ [ ] o 00 BTTdTE

CHLOROFCRM VeOI3BCTTPERONT (] 18083702 TeO8  INTIRIED ] [ ] [ 14300 ATIENIS 243800 41503391
. BULFURIC ACID 1001IWTCCRD0M (] 0 [ ] [ (] ] [] 0 ] f

METHANDL C B0 IWT CERI00W 075N 7381438 AETHT  THRONN ] g [] 0 254309 ORI

FMETHOXYETHANCL 1901 3WT CCHI00W 004 BIATEOSMAD 130048 2454740018 (] ] [ 0 ABDASE  BABULBATOA TATOAE  B708446582

CHLOAMNE 1904 | BNAFHOREEN [ ] ) ] [ ] [ [ a L] a

CRESGL (MIXED IBOME RG) 1906 1 GHAFMGREEN [ ® (] 0 ] [ s ° ° o

ETHYLENE GLYCOL 19061 SHAFNOREEN [ ] [ . o . [ [ ] [ o

PHEMNCL 19081 ENAFNGREEN L ] ] L] ] [ ] ] ] [ ] [ ] L]

FULFURIC ACID 19081 EBNRFNOREEN L] L] L ] L] L ] -] L] -] L] ]

1, 3-BUTADIENE 1008 | ENAFNGREEN 120 [ ] ] ] [ L] [] 110 [

CYCLOMENANE 19061 SHAFNGAEEN 1608 [ L] [ (] (] 0 ] 80 [

1,2.4-THIME THYLBENZENE 19061 BNRFHOREEN AR L] L] o L ] ] -] L] Area L]

AMBACHIA 1008 | BENAFNOREEN 300 L] ] L] L] ] ] L] 300 &

PROPYLENE 1006 | BNAFNOAEEN X3000 [ 17000 ] [ ] [ (] [ ABD00 0

ETHYLENE 10081 BHAFNOAEEN 6000 0 [] [ ° L] L] [ 4000 0

INC COMPOUNDS 10061 ENAFNGREEN [ [ m 18087 ] [ ] ] o 1507

METHANOL 10081 ENAFNGAEEN oo 02131 1100 1b008 [] ] [] 0 0300 I E T

AYLENE (MIXED ISOMERS) 19081 SHAFNGREE 009 28T084 17e0 18070 0 [ [] ] Wi immss

ETMYLBENIENE 19081 EBMRFNGRE 0T [S110 0] e T, [ ] -] U] ] i LTl

TOLUENE TR0 11000 s Teoo i L] [ [] [ o0 IO

CHRAOMIUM COMPOUNDS 1001 [] ] 1300 ascered ° ] [] [ 1300 outes

ANTIMONY COMPOUNDS 19061 EHA [ [ 400 ATTIM [ o (] 0 [t} 1T

METHYL TEAT-BUTYL ETHER 10061 ENAFNG 00 1100784 OO 23322700 ° -0 ] [ 14300 0333033

BENZENE 10081 ENA §1000 AT M08 0051558 L ] ] L] ] LRl ] Mt

ETHYLENE OXIDE 10061 SHAFNGRE 110000 1671018560 400 s0TadN12 ° ] [] L] 110400 |ET70950230 JeE0R58 17130461033
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TABLE 4-28 TRI RELEASES: - _
1992 TRI FOR REGION I Nonpolnl Alr NonPolnt| Alr Pelnl  Alt Polnl | Waler Water | Land Land [Onslle Total Onalts | otal'Onsile Tolsl Onsils Tolal
DELAWARE CO,, PA Aelomsemn Chronle Aslessss Chionlc |Relessss Chronio |Aelesses Chionlc| Relessss ~ Chronic | Relesssa Chionlc Index
(bl index | (Ibve)  Index | (bher) index | (bhe) lndex | (bhi)  Indes | Sume Sums
XYLEME [MIXED ISOMERS) e e ritoa Pt [ ] 0 . [l 2T T
TOLUENE 1901 4INTHPROD0D e 282 oM 1TTEMM [ ] [] L] [ 280 s 48000 0T340
ETHYLENE GLYOOL 10T ROH 18300 L] L] L ] L] L ] L ] ] [ ] L] [ ]
DIETHANDLAMINE 1903WE ACH | R30C [ 4 L ] L ] L] [ ] [ ] [ ] [ ] 7 ]
MIETHYL BULFATE ORI O | 300 ™ L] [ ] [ ] ] [] [ 7] o
GLYOOL ETHERS 10 MIACH 1B30C n F1 cih]] L ] ] [ ] ] L ] | - | ot ]
CHLOROMETHANE 10T ACH 18300 [ ] w (1] ARIET ] (] ] [ [*:] aeETe
BENZYL CHLORIDE 100XMIACH |K0C i Ll gl [ ] [ ] ] L] ] [ ] m Aoz 1107 51078565
DECABROMODIPHENYL OXIDE 1801 3TRECOBOIWF W0 L31bosz L] [ ] ] [ ] [ B 399043 3000 310982
XYLENE (MIMED IBOMERS) 1RE0LNBEIOOER e 18447 M7 i [ ] L] L] [ o e
TOLUENE 100B0ULNBEIOER Tasey s4ToITe (F20 0] V201847 ! ] ] ] [ S L] TeTimaa 108808 TesR310
“HYDROCHLORIC ACID 10022 THOLL | 0400 188 L] e ] L] ] it ] ] T ]
HYDROGEN FLUORIDE L 19002 THBLL 18400 e ] e ] L ] [] a ] TS ]
PHOSPHORIC ACID 19022 THBLL 18400 1 ] ma L] L] L] e 0 T30 L]
GLYCOL ETHERS 19033 THELL 18400 e 4413408 b1 44nz4mm L] o 0 4432408 Tso 13297454 3000 13207468
1,1,1-TRICHLOROETHANE 19016TLDYMATHTO m s oM 1780910 L o . g s e ezl 111265 21917182
DIETHANDLAMINE 1000 |BPLCMPOSGT ] L] [ ] [ ] ) L] ] ] ] ]
MNICKEL N 1008 | BPLCMPOST [ ] ] [ ] ] ] ] L] [] [ ] o
PHOSPHORIC ACID 1008 | BPLCMPOST [ ] [] [ ] L] [ ] 1] L ] ] ] ]
SLLFURIC ACID 19081 BPLOMPOST ] [ [ [ ] ] [] [ [ [
1,2.4-TRIMETHYLBENTENE 1008 1 BPLCMPOST [] [ L] ] [ [] [] [ [ ] [
CYCLOHENANE 1908 | BPLEMPOGT w3 [ n 0 [ [] ] [ ane -_
HYDROGEN FLUORIDE 19081 BFLCMPOGRT (L] ] L] L] L] L] 1 ] [ ] (21] []
ETHYLENE 19081 BFLCMPOST (11] [ ] na L] L] L] L ] [] .7 ]
PROPYLENE 1904 | BPLCMPOGT 1 [] e [] [] [] [ ] [ a1 [
. AMAOHIA 1008 | BPLCMPOSGT ™ [ 1Tam ] [ 4 ] ] [] [ YT .__
METHANOL 1008 1 BPLCMPOBT ] [] ™ 10200 [ ] [ [ ] [ e 129
XYLENE (MIXED ISOMERS) 1908 1 BPLCMPOGT Ao A “ amn L ] L] [ ] ] ARy a3
ETHYLBEMZENE 1008 | BPLCMPOGT (1] 108011 " 1m [ ] [] [ ] ] " 195139
TETRACHLOROE THYLENE 1900 | BPLCMPOSGT " e [ ] [ [ ] [ [] ] [t 03T
TOLUENE 19081 BPLOCUPOST 44 LT “w e L] ] [ ] [ ] Rt [RTT ]
1.2-DICHLOROE THANE 1008 | BALCMPOGT 1m 14T [] [ [ [ [ ] " (05145 -]
HAFHTHALENE 1906 1 B CMPOST A fo T [] [ [ ] ] ] [] ['7] 1000
METHYL TERT-BUTYL ETHER 19081 BPLCMPOGT ) 1aTene F o IR ] [ ] ] [ ] L] a2 10474037
BENIENME 1906 | BPLOUWPOST i 1384800 LIl FiE: [ ] [ ] ] -] W0iE 15T 108803 31576585
SULFURIC ACID 1001 JENOMLINDUS ‘. [ e o [ ] ] ] 70 o
METHYL ETHYL KETOMNE 1901 ANAHLINDUS e T 24000 Tos ] [ [ ] 4180 Trises
TOLUENE 1001 3B OHLINDUS 1008 Ll B L3 BOA 3033 [ ] ] L] ] (2] (LR T ]
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TABLE 4-28 TRI RELEASES:

1092 TRI FOR REGION Il [Air Nonpoint Air NonPoint| Alr Poini Al Poinl | Waler  Waler | Land  Land naite Tolal|Onalte Tolsl Onsils Total
DELAWARE CO., PA RAalensen Chionle | Aslessss Chionlc |Aslssses Chronic |Relesses Chionlc | Relsssss  Chionle | Aeleasss Chronle Index
——Chemical Name Eacility ID? (i) Index | (Ib)  Index | (IbAvwe) Index | fibhy) Index | (il Index Sume Sums
CHRACMILIM 1B01 IPNNEY 1008 E (] 0 ] [ ] 0 [ ] 0 [] [

HICKEL 1001 3P NHE Y 1008 E ] 0 [ 0 [] 0 [] 0 ] [ o 0
SULFURIC ACID 001 IR THIA 1 200W ] o [] 0 [] [ [ o] (] [

AMMONIA 1001 INA THM 200W ] L] 1w 0 [ 0 L ] [ 1Te0 [} 1700 1
PHOSPHORIC ACID 10331 [ ] ] [] [ [] [ [ ] of [ ] [

AMMONIA 19330 S48 ] L] 1] [ ] o ] [ (7111 [ BO4S 1]
ETHYLENE 10001 PELNPBLUESR oo ] 1600 [ [ ] [ [ ] of (101 [

PROPYLENE 10061 PELNPBLUER B3008 0 "o [ » o ] [ 41100 [ 70200 o
CHRACMILIM COMPOUNDS 1001 3THPQCF RONT| [ ] ] [ 1rT0 [ ] [ [] 0 (] 10 B 17730
FORMALDEHYDE 100 YDAL 52000 ™ “mis [ 21 s L] ] [ ] ] L1l LI Big BABT4
MAPHTHALENE 1006 | CHGLMA [ 1 e [ 1 el [ [ [ ] o] 1 14324

BUTYL BENIYL PHTHALATE 1908 1 CHOLMAIDGE 50 s 180 2182 [ a ] 0 b wlss 618 9083
FREON 113 100 1 MG GNDSCRO ] 750 [Tt ° [] ] [] ] o| 8o [Tt

1.0, - TRICHLOROE T HANE 100 1 UG GNDGCRO] 50 W w [THE] L] [ [ ] o 1908 [T 1760 197443
CORPER COMPOUNDE 1001 MHACETEEER ] 1] a3 AT L] ] L ] ] m 244737 103 JI65237
1,00 TRICHLONOE THANE 1001 BABNDE2RACE] 1100 718409 ] 0 [ o [] o tioe T

AGETONE 19 BABNDE2RACE 1700 w1408 L] ] L] ] ] ] 1108 11400 2000 §18108
KYLENE [MIMED 180MENS) 1ROZIEHTRY 23T [] o 4100 FUTT [ (] [] 0 4ip0 e

TOLUENE 1RGIISNTRYZ3TMI [] o L10] B407TEd [ o L] [ (L[] BADIED 10200 577110
METHANOL 190I4CS TMCBCADE [ 2] TETA (1212} Se8307 [] ] [] [ i Ba0a 18528 Sesoa1
DEUTYL PHTHALATE 1RIISSCHMA (] [] [ [] ] ] [] 0 [ [

METHYL ME THACAYLATE VROFEESCH T Lo ) [ ] 1ioa [] L] [] ] ™ wETIE 2985 B5T116
TOLUENE 101ANTRNT 1 1CRO 11578 1020304 [ [] [ ] [] [ 18T LLFR1T 11678 1026386
1, 1= TAICHLOADE THANE .Si.ﬂzm:_.&m__. 150 ELE L] 09 e L) o ] ] (L]0 LR[FETE] Gas0 1152446
NICHEL 190 BECHNMPENNY o ] ] L] [ ] o [ ] (1] ] ]

TOLUENE 1801 BACHNNPENNY ] L] 1003 L1 Fed ] o ] ] 102 [ELFH

10,0 TRICHL ORCE THANE 1901 BECHNMPENNS [ ] [ (- TIRTY [ o [ L] [FT 150003 L 1718830
N-BUTYL ALCOMOL 1001 AZNTHP200C0 [ ] [ [] [ [ [ [ [ ] [
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TABLE 4-28 TOXICITY DATA:
1992 TRI FOR REGION Ill Relerence Conlidence Aelecence Cancer Wsight RID  CPF
DELAWARE CO., PA Doss  Glatement Dose Potency of  Index Index
——ChemicalName ______ Facllity 108 (BI0) Silatue (CPF)_Evidence Dose  [Dose
TRICHLOROETHYLENE 1001 3GHLINDUS e  ‘b@bne £ -] 0 1.24TTT2E
ACETOME _E_EE 0 ow 1] (1] T o
METHYL IS0BUTYL KETONE 1001 30NAHLINDUS 008 MEAST o Y ) 0
SULFURIC ACID 1001 36CTIM1 600E o 0
TOLUENEDESOCYANATE (MIXED I6C 1001350 TFM 1 600E 0 0
[NCHLOROMETHANE 1001360 TFM 1 BO0E 0.08 medum ™ 0.0076 @2 42 13930038
HYDROQCHLORIC ACID 1R01IBCTTPFRONT o o
SULFURIC ACID 1ROIIBCTTPERONT 0 | 0 o o
BUTYL BENZYL PHTHALATE 101 3ECTTPFRONT 0.2 low ] oc 4 -]
CHLOROFORM 100136CTTPERONT .01 ek ™ 00081 B2 07 17127408
BULFURIC ACID 100/ IWTCCA 0 o o ]
METHANOL 1B01IWT 0.6 medium 0 86 0
2METHOXYETHANOL 1001 3WT CCH D.001 e HEAST 0 0.07 o
CHLOAME 10041 ENAFNORE 0 0 .o o
CHESOL [MIXED IBOMERS) 19061 BHAFNORE 0 0 0 0
ETHYLEME GLYCOL 10001 BNAFNOREE 2 high " 0 140 ]
PHENOL 1900 1 BHAFNGAE 08 low 0 LH i]
SULFURIC ACIO 19061 ENAFNOREE [} o o o
1, 38U TADIENE 1008 1| BNAFMOREE [ [+] o ]
CYCLOHEXAME 19081 ENRFNGRE ] 1] o o
1,2.4-TRIMETHYLBENZENE 19081 ENAFNGHE o o o o
AR 1900 | BHAFHORE Q [+] o o
PROPYLENE 19081 BHAFMNOREE aQ a o o
ETHYLENE 1006 L BMAFMNGOHRE a 1] 1] o
ZINC COMPOLNDS 19001 ENAFNAOREE 0.3 madium Win ] H] ]
METHANCL 1908 1 BHELFMORE 0.8 madium [T [ 3% o
XYLENE [MIXED ISOMERS) 2 medium ™ 0 140 0
ol ow (L] 1] ] 1]
OF e L1} o 4 ]
0008 ow L1] o o L]
0000 e L1} 1] ooe ]
0008 ra ] [ ]
(] 0.020 A 0 D41
] 102 8 000081689
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TABLE 4-28 TOXICITY DATA: ;

1802 TRI FOR REGION Il Helerance Conlidence Aalarence Cancer  Welght RID  GPF
DELAWARE CQ,, PA Dose Glalamanl Doss Polency ol Index  Index
—Chemical Name ___Facllity IDe_|_(RID) Stalus ICPF) Evidence Dose Dose
XYLENE (MIXED ISOMERS) 1001 42N THPROO0CO 7 madium ™ [} 140 0
TOLUENE VRO AINTHPROOCD | 03 medbam vk 1] L] ]
ETHYLENE OLYOOL 1RO RCH 1 800 7 high s [ 140 0
‘DIE THANOLAMINE 1RODMIROH 18300 L] ] ] ]
DIETHYL BULFATE 1R0XEMTRCH B30 o 0 o 0
GLYOOL ETHERS 100U RCH 18300 0.001 na HEAST 0 007 0
CHLOROME THANE RO T RO 00 ] . amac 0 vsarng
BENZYL CHLORIDE VR T R 18300 o 04T B2 0 DOm4ETe
DECABADMODIPHENYL CHIDE 1901 3T AR COB0OWF 001 low ki ] o7 L]
XYLENE [MIXED IBOMERE) 1 OB NARIOER 2medlum . bk o 140 0
TOLUENE 10060JLNBSI00ED 0.2 medium b 0 I 0
HYOROCHLORAIC ACID 16032 THHELL {8400 o o o o
HYDROGEN FLUORIDE 100X THELL 1 8400 o o 1] o
PHOSPHORIC ACID 1002 THELL 18400 0 0 o 0
GLYCOL ETHERS 190 THELL 1 8400 0,001 na HEAST o o007 o
1,1, 1- TRICHLOROE THANE 1R0IBTLDYNATHTD 0.00 na wid irom ks and heast -] 03 (]
DHE THANDLAMME © 1006 1 BPLCMPOST o o (] [}
HICKEL 10001 [PL CMPOST 002 medum (1] o 14 (]
PHOSPHOMC ACID 1000 1 P CMPOST (] ('] [} o
SULFURAIC ACID 1R | P CPOS T ] ] ] ]
1,2, 4-TRIME THYLBEN FENE 1000 P CMPOST o 0 o 1]
CYCLOHEXANE 1908 [PL CMPOST ] 0 1] 1]
HYDROGEN FLUORIDE 1900 1 . CMPOGT o ] L] o
ETHYLENE 1908 | P L CMPOST o ] o (1]
PROPYLENE 190 | BPLCMPOGT ] 1] ] ]
AMMONIA 1 006 | BFLCMPOBT o o 0 ]
METHANDL 1 BCHIN B M POST 0.6 medium lils o a6 ]
KYLENE [MIXED ISOMERB) 1000 BPLCM POST 2 madium ] o 140 [
ETHYLBEMZEMNE 1208 1 BPLCMPOET 0.0 low ls V] 1 [i]
TETAACHLOROE THYLENE 1000 DMLCM POBT 0,01 madium ki 0,062 e-ba 07 DR
TOLUENE 1000 1 BWPLCMPOET 0.3 madium [T] o [T o
1.2 ICHLOADE THAME 10 PLCAPOST L] 000 B2 B 0048100
MNAPHTHALENE 1601 L CMPOR T 0.004 na ECAL: Risk Asssszmenl 2187 o oge 0
METHYL TERT-BUTYL ETHER 1000 1 P CMPORT 0006 na ] (51} o
BEMZEMHE 10001 BPLCMPOST o 0020 A 0 0RIITM
SULFURIC ACID 1001 MO INDUG ] ) ] ] ]
METHYL ETHYL KETONE 1001 MWOHL INDUS 08 low s 0 I a
TOLUERE VOO ML INDUS 0.2 medhum Irin ] 1 ]
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CHROWILA
NICKEL

BULFURIC ACID
ARMOHLA

PHOSPHORIC ACID
AT

ETHYLENE
PROPYLENE

CHROMILI COMPOUNDE

FORMALDEHYDE

HAPHTHALENE
BUTYL BENZYL PHTHALATE

FREOM 113
1,01-TRICHLOROETHANE

COPPER COMPOUNDS

1,1,4-TRICHLOROETHANE
ACETONE

XYLENE (MIXED ISOMERS)
TOLUENE

METHANOL

DBUTYL PHTHALATE
METHYL METHACHYLATE

TOLUENE

1,1, 1-TRICHLOROE THAME
MNICKEL

TOLWENE

1,1, 1-TRICHLOROETHANE

H-BUTYL ALCOHOL

1992 TRI FOR REGION Il

10001 PELNPBLUED
1000 PELNPBLUER

10013 THPRCF AONT|

1906OMYDRALEZ0CO |

10081 CHOLMAIDOE
10001 CHOLMAIDGE
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@01 MACETASIED
1001
omosoimicsayra:

1REAGNTRYZITMI
1ROIENTAYZITMI

1RO 14CS TMCBCROT

TOXICITY DATA:
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0.09 na wid lrorm e and hessl
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0 low LL]
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03 medum (L]
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TABLE 4-28
1802 TRI FOR REGION I
DELAWARE CO,, PA BIC
o ChemicalName _____ Facllity!Ds ______ FecllityName ___________ Slresl Address ______ Tip Code City County . Lalllyde Longiiude Code
TRICHLOADETHYLENE 1801 ABNOHLINDUS BOEING DEFENGE & SPACE GROUP BTEWANRT AVE. & INDUSTRIAL HWY, 19103 RIOLEY PARK DELAWANE ILIEY THI0A2 372)
ACETOME 1ROV IBNGHLINDUS BOEING DEFENSE & BPACE GHOUP BTEWART AVE, & INDUSTRIAL HWY, 19103 RIDLEY PARK NELAWANRE 303281 JEI032 12
METHYL ISOBUTYL KETONE 18013ENAHLINDUS BOEING DEFENSE & SPACE GROUP BTEWART AVE. & INDUST RIAL HWY, 18103 RIOLEY PARK DELAWARE 08751 JHIN32 3T
BULFURIC ACID 100 13SCTFMIB00E FOAMEX L. 1600 E. 3ND 5T, [ EDOYSTONE DELAWARE 205110 717006 3086
TOLUENEDHSOC Y ANATE (MIXED 1501901 ISCTFMIG00E FOAMEX LP. 1800 E. 2ND 6T, a0z EDDYSTOME DELAWARE HEe -TIT006 3085
DHCHLONOME THANE 1001 ISCTFMIBO0E FOAMEX LP. ._J.ﬁm. N0 BT, 19022 EDDYS TONE DELAWARE HEN0 T T006 3066
HYDROCHLOMIC ACID 1R013SCTTPFRONT SCOTT PAPER CO. FRONT & AVE. OF THE GTATES 19013 CHESTER DELAWARE L0 THZI2A 2621
BUILFUINIC ACID 1R013GCTTPFRONT SCOTT PAPER COL FROMT & AVE. OF THE BTATES 10013 CHESTER OELAWARE 205047  -TE2124 2621
BUTYL BENEYL PHTMALATE 10013SCTTPFRAONT SCOTT PAPERA CO. FRONT & AVE. OF THE GBTATES 19013 CHESTER DELAWARE 208043 752124 2621
CHLGRCF O 1 AGCTTPFROMT ECOTT PAPER CO. FRONT & AVE. OF THE BTATES 19013 CHESTER DELAWARE 20L0A2 JE2124 20621
BULFURIC ACID 1001 3WT CCRIB00OW WITCO CORP. A300W. 4TH BT, 10061 TRAINER DELAWANE 204040 753400 20843
ME THANDL 1801 AWT CCRB0OWWITCO CORP, 900 W, ATH BT, 10061 TRAIMER DELAWARE 30048 THIA00 2043
2-METHORYE THANGL 1001 IWT CCRII00W WITCO CORP, 2300 W, ATH 8T, 10061 TAAMER DELAWANE 204040 752400 2843
CHLOAME 10061 BNAFNGREENEUN REFINING & MARKETING CO.  GREEN GT. & DELAWARE AVE. 100610428 MARCLS HOOK DELAWARE 304800 762600 2011
CRAESOL (MIXED ISCMERS) 1906 1| BHAFNOREENSUN REFINING & MAAKETING CO. OAEEN BT, & DELAWARE AVE. I0E 1428 MARCLS HOOR DEL AWARE 34RO TEZO00 2900
ETHYLENE GLYOOL 1908 | SHAFNGREENSUN AEFINING & MARKETING CO.  GACEN 67, & DELAWARE AVE. 10061 0426 MARCLIS HOO DEL AWARE 394800 TH2000 T
PHENOL 19061 ENAFNOREENSUN REFINING & MAAKETING CO.  GREEN 67, & DELAWARE AVE. R0E 10425 MARCLIS HOOK DEL AWARE L] TEIG00 2911
BULFUMNIC ACID 19061 ENAFNGREENSUN REFINING & MARKETING CO.  OREEN S1. & DELAWARE AVE. 100810426 MARCLS HOOW DEL AWARNE MO ~TE2600 2911
1,3 BUTADNENE 19081 ENRFHOREENSUN REFINING A MARKETING CO.  QREEN BT, & DELAWARE AVE. VR0E 10428 MARCLS HOOR DELAWARE 26 B0 -1528600 2911
CYCLOMEXANE 10001 BNAFNGREENSUN REFINING & MARKETING CO.  OREEN 6T, & DELAWARE AVE 1R0E10426  MARCLIE HOOK DELAWARE 304000 752000 2911
1,24 TRIMETHYLIENZENE 10061 ENAIFNOREENBUN REFINING A MARKETING CO.  GREEN 6T, & DELAWARE AVE. 180610426 MARCUB HOOK DELAWAHE 304000 752600 2011
AMOHIA 1006l | BNAFNGREENBUN REFINING & MARKETING GO, GREEN BT, & DELAWARE AVE. 100610428 MARCLE HOCH DELAWARE 304800 752600 2011
PROPYLENE 10081 BHAFNOGREENSUN REFINING & MARKETING GO, GREEN 8T, & DELAWARE AVE, 190810426 MARCUE HOOK DELAWARE 0400 THRE00 2010
ETHYLENE 12061 BNAFNGAEENSUN REFINING & MAFIKETING CO,  COREEN 67, & DELAWARE AVE. 10081 0428 MARCUE HOOK DEL AWANE g0 ~TH2600 2011
ZING COMPOUNDE 10061 ENAFNGREENSUN AEFINING & MARKETING GO, OREEN GT. A DELAWARE AVE. 190810426 MARCLG HOOs DEL AWARE RLRILEY J62600 2011
METHAMNDL 12061 BENAFNGRAEENSUN AEFINING & MARKETING CO. COREEN BT, & DELAWARE AVE. 190610428 MARCLS HOOR DEL AWAHE R4 B0 TEZB00 2011
XYLENE (MINED IBOMERS) 10081 EMAFNGREENSUN AEFINING & MARKETING CO. OREEN 67, A DELAWARE AVE. 190810428 MARDLS HOOK DEL AWARE LB 162800 2011
ETHYLIENZENE 10061 GNAFNGREENSUN REFINING & MARKETING CO.  GREEN B1. & DELAWARE AVE. 1P0610428  MAACUS HOOH DELAWARE 204800 762800 2911
TOLUENE 1906 | ENAFNGREENSUN REFINING & MARKETING CO.  GREEN 8T, & DELAWARE AVE. IN0EI0428 MARCUS HOOK DELAWARE | 24800 TEIG00 2911
CHRORLI COMPOUNDS 19081 ENRFNGREENSUN REFINING & MARKETING CO.  ONEEN 67, & DELAWARE AVE 1R0ET042E8 MARCLS HOOK DELAWARE 34000  -THI600 2911
ANTIMONY COMPOUNDS 10061 ENAFNGREENSUN REFINING & MARKETING CO.  QREEN BT, & DELAWARE AVE. 1008426 MARCUS HOO® DEL AWARE 304 00 TEIE00 2011
METHYL TERT-BUTYL ETHER 10081 ENAFNGREENSUN REFINING & MARKETING CO, GHEEN 6T, & DELAWARE AVE. 1R0G10H2E  MARCLS HOOK DELAWARE 2940800 752600 2011
BEMIENE 18081 ENAFHOREENSUN REFINING & MARKETING CO. QREEN §7. A DELAWARE AVE, 1R0B10426 WMARCUS HOOK DELAWARE 384800 762600 2011
ETHYLENE OXIDE 1001 SHAFNGREENSUN REFINING & MARKETI |BOGI04ZE  MARCUS HOOK TEI6H00 2911
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CHESTER RISK PROJECT
TAELE 4=-32

MAXTMUM CARCINOGENIC RIBEE IN AIR

MAXTMUM RISK-BASED | CARCINOGENIC
PREDICTED 1 LEVEL RISK*
CONCENTRATION | (ug/m’)
(ug /=)
chromium VI 0.0047 0.00015 3E-05
benzene 2.8 0.22 1E-05
gasoline 0.19 5.10E-05 9E-06
(ug/m®) s
1,3-butadiene 0.044 0.0064 7E-06
cadmium 0.0067 0.00059 7E-06
arsenic 0.0022 0.00041 S5E-06
diesel 0.24 1.70E-05 4E-06
(ug/m’) “Tae
crotonaldehyde 0.012 0.0033 3E-06
acrylnnitrile 0.042 0.0286 2E-06
I formaldehyde 0.30 0.14 2E-06
vinyl chloride 0.021

*Value represents the maximum carcinogenic risk posed by an
individual chemical at a specific location.

**Value represents the unit risk for this compound.




CHESTER RISK PROJECT

TABLE 4-33 ' .

MAXINUM NON-CANCER THREATS IN AIR

MAXTMUM RISK-BASED
PREDICTED »| LEVEL QUOTIENT*
CONCENTRATION | (ug/=’) -
(ug/m’)
hydrogan chloride 17 7.3 ’
acrolein 0.33 0.021
2-methoxyethanol 19 | 21 2
mercury (inorganic) | 0.061 0.31 0.2

*Value represents the maximum non-cancer threat, as predicted by

the Hazard Quotient, posed by an individual :hlli:ll at a
specific location.



CHESTER RISK PROJECT
TABLE 4-34

MAXTHUM RATIO OF PREDICTED CONCENTRATIONS
OF CRITERIA POLLUTANTS TO
NATIONAL AMBIENT AIR QUALITY STANDARDS

MAXTHUM

PREDICTED

CONCENTRATION

(ug/m)
carbon monoxide (1 hour) 1960 40,000 0.05
carbon monoxide (8 hours) | 675 10,000 0.07
lsad (quarter) 0.11%%e 1.5 0.08
nitrogen dioxide (annual) | 32 100 0.3
ozone (1 hour) thdd 215 =
FM=10 (24 hours) 70 150
FM=10 (annual) 14 ) 50 .
sulfur dioxide (3 hours) 372 1300 .
sulfur dioxide (24 hours) | 170 365 .
sulfur dioxide (annual) 41 80 .

*Please refer to Table 4-31 for a detailed explanation of each
standard.

*#*Valuas rspresents the ratio betwean ths maximum predicted
concentration and the National Ambient Air Quality Standard.

+#+The modeled concantration for lead represants an annual
avarage level, rathar than a quarterly concantration. Although
the annual average level vas compared to the guarterly standard
for lead, imaccuracies related to such a comparison are
insignificant in the context of this study.

*#4¢0zona Was not evaluated in the air modaling exercise.



CHESTER COUNTY RISK PROJECT

TABLE 4-29
SUMMARY RANKING FOR
TOTAL ONSITE RELEASES
Faciity Name City Tolal Onaite  Total Onsite Total Onaite
Fesidusl Mass Chronic index  Chronic Index and Residus! Mass
Suma Ralatrvs Hazard Relstive Hazard
78 PEMNSYLVASLA MACHINE ASTOM 1] o o
77T of CraR rTSESTES E 17730 17T
2 WTDROL CHEMICAL 0L [ 311 S45T4 E4ET4
25 COMGOLELM CORP, [ e 4 515 B3 L]
24 MCGEE MDUSTRIES INC. 1782 19T4LS 18T44T
73 HARCAST CO.NC 103 L 385237
= OREND.NC 800 S1E108 s1808)
7' SENTAY PamT TERH 10200 Lreabl] s
20 CUSTOM COMPOUNDING INC.  |ASTON 18528 EBEOET 588087
1 ESSCHEM CO. ESSINGTON Fo 3 EsT118 ssT118
18 MORTH AMERICA SILICA CHESTEAR 1700 o 5414
1T NTERMATIONAL ENVELOFE ASTON 11578 1026388 1028368
16 CLUFTON PRECISION - N ummrrz 4850 1152448 1152448
15 BUCHAN INDL CLIFTON HEIGHT (] 1T18E30 17186830
14 ZENITH PRODUCTS CORP. ASTON AB000 2023430 2023430
13 CONCORD BEVERAGE CO. COMCOROVILLE BO4E 0 2588245
12 PPGINDLINC. FOLCROFT 1or 5107885 5107855
11 TRE ACOUISITION CORP. CHESTER 2000 5316882 5316982
10 JULIAN B. SLEVIN CO. INC. LANSDOWNE 108808 TBEFI10 TESRII0
@ BULLEN COMPANIES FOLCROFT 3000 13287458 13297458
b TELEDYMNE PACMAGMNG CHESTER 1112586 21917182 21917182
TBPEXPLOFATIONAOIL NC.  |TRAWNER | 108893 J1E7TEBES e J15TEEAS
& EPSLON PRODS. CO. MARCUS HOOH 70200 1] 35738527
E BOEING DEFENSE A SPACE GRJRIDLEY PARK 1BA4R0 AB308TES I6I087T55
4 FOAMEX LP. EDOYSTOME 33008 J9TRE1TI JNTRSEITI
3 SCOTT PAPER CO. CHESTER 243800 4158371 41583701
2 'WITCO CORP., THAMNER TATOAS AT08448882 BTO5445882
| il G A MARKET MG HOCH JABGES 17130481033 17130481033
KEY Orgler siatisllc -~
_m:j Cericinc s i
| POEN perrsatin. 5% coriencs 3| s
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APPENDIX III

EPIDEMIOLOGIC INFORMATION



‘The enclosed tables describe the cancer experience for
res;dgnts of Chgstzr City, Delaware County and adjacent
csunties. Tha filve Zancer sites listed for males and females

represent about 62 and 58 percent of the total cancer risk,
respectively. '

The elevated cancer risk among males for "all sites
combined"™ in Chester City is characteristic of rates seen
among black males (549.3, Chester City compared to 523.2 per
100,000 Pennsylvania black males). The rate was 25 percent

greater than for all males in the state (549.3 compared to
439.3 per '100,000).

A significant proportion of the male cancers were lung
and prostate. Together they represented 49 percent of the
total cancer risk in the community. The most significant
cause of lung cancer cancer is cigarette smoking which
accounts for about 90 percent of all cases. There is no
known envircnmental cause of prostate cancer.

Similarly, the cancer risk for "all sites combined"®
among females in Chester City is characteristic of rates
sean among black females (353.0, Chester City compared to
360.3 per 100,000 Pennsylvania black females). The rate was
5 percent lower than for all females in the state (353.0
compared to 372.6 per 100,000). Lung and breast cancers
account for 44 percent of the total cancer risk among
females. There is no known environmental cause of breast
cancer.

The death rates reflect the incidenca rate and the
survival by individual cancers. The total cancer death rate
in the state for black males was 344 per 100,000 similar to
the rate for Chester City males (348 per 100,000). While
the death rate for females was 198.1 and 187.1 per 100,000
for Chester City females and Pennsylvania black females,
respectively. -
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-

Age—adjusted cancer incidence rales for Chester
City, Delaware and adjacent counties, and
Pennsylvania by sex, 1987-91

Chester Cily | Dolaware Co. | Hontgomery Co. | Chester Co. | Philedelphla C. | Pennoylvenls
MALES
All Sites 549.2 413.8 432.2 409.4 513.9 4393
Lung, lreches, sto " 150.7 B6.1 72.4 79.1 16 B4.7
Colon/Rectum 55.5 66.3 65.6 67.6 72.4 69.1
Proalele 122.1 99.9 106.0 97.2 . iGB.0 95 4
Kidney/Bladder 4.5 42.2 45.1 7.4 42.8 44.3
lymphomas 14.4 15.2 15.6 12.5 6.1 - 15.1
Leukemlas 12.7 6.8 10.3 7.5 a.9 101
FEMALES _.
All Sites J31.0 166.6 J72.7 370.3 J85.7 Ji2.6
Lung, racheas, alo 52.2 41.5 36.7 331 40.5 5.2
Colon/Rectum 41.9 4.4 47.8 51.3 7.0 472
Broaal 103.1 124.2 . 1319 125.3 i19.4 117.2
Kidney/Bladder 10.6 13.8 12.6 i2.4 144 14.1
Lymphomas 3.9 5.7 10.3 © em 9.9 6.5
Leukemlios 4.1 2.3 6.3 5.2 5.3 - 10.8

-

age—adjusied Lo Lhe 1970 US standard pop.
Source; PPA Depl. of Health.

rates per 100,000 populalion. a
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istribuli ' ' d among
Distribution of selected cancers diagnose
residents of Chester City from 1987-1991
MALES

lung--138

~leukeming--~12

]
- f"‘-‘"‘

prostate—-123

lymphomas—-14

L
LK
L)

&
& B &

-
-
o
L)

-..‘:'.'
LK X X )

-
K

e

.Q*

-

colon & rectum--49

Cases = 370
72.6% of the Ltolal*

‘Source; Pa Depl. of I' h
521 tolal cancers among male residents Source; PA Dep
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Distribution of selected cancers diagnosed among
residents of Chester City from 1987-199}
FEMALES

lung--69

breast--131

leukemias-—6
lymphomas--6

bladder & kidney--16

colon & rectum-—-064

Cages = 292
60.1% of the total®

® 406 tolal concers among female residenls. . Source, PA Dep  w mcuith



..:.u: Jo yudag yd !s91nog .

CEICLNEY |

CEILT

‘0 421634 ,\\

‘0 K1awojuopy //f

‘0 viqdiape(iyg E

'0) dauMu[a(Q @

A110 199D .

166T-L861 ‘viusa[dsuuag 0y suonendoy
Pa)09d[as J10] 63)8Y dOUIPIOU] AID2UB) JO 0118

(2)

(2)

(1)

1 02

12

JINIINOD SYIINVD T1V

i1
oney



e Jo yedag vy 'asanog

CETLLER CEIL] (02)
0
0
‘07 1216914 oy
‘0) Aiawmodyuoy
09
‘0 wigdiapejiyd
0) FI0MU][2] 08
1) 1359y
= 0o
oney

SOHINOUE "VAHOVUL "ONMN'I
1661 =961 'vlueajdsuua o} suonendo

Pa)09[9S J10J £9)8BY 0UIPIOU] J30UB)) JO 018



S ...,: Jo ydaq vd 'evanog 2

Eajeuiay CEILT Aﬁ_Nw
2 2
(s1)
- (o1)
: 0
'07) 1263
_. - 2 (s)
‘0 KrawmoTjuop AN
5 (2)
‘0) wiydiapeiyg E _ Q 0
‘0) aIeme|a( g "
1) 1say) . o
’ oney

| ANLITI-NOT0D
1661961 'siueAjdsuua 0] suonendoy

P2)03[3S J0J §3)8Y IQUIPIOUJ JIDUB)) JO 0118Y



Ratio of Cancer Incidence Rales for Selected
Populations Lo Pennsylvania, 1987-1991

BREAST
. :
- Chesler Cily
10 @ Delaware Co.
B Philadelphia Co.
OGO
3 RARE
E:E:E:E:E: \"\ Montgomery Co.
KRN %
0 /Chtsler Co.
(5)
(10) |
(12)
(15)

Females

Source; PA Depl. of lleallh.
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Ralio of Cancer Incidence ftatea for Selected
Populations to Pennsylvania, 1987-1991

PROSTATE
Raltio
3o
Bl chester city
25 | @ Delaware Co.
Philadelphia Co.
20 | |
\ | Montgomery Co.
15 7 Chester Co.
10
.5 =
0

3 Source; PA Depl. of lealth.



Ratio of Cancer Incidence Rates for Selected
Populations to Pennsylvania, 1987-1991
NON-HODGKIN'S LYMPHOMAS

Ratio
= .Cheller City
60 @ Delaware Co.
40 | [ Philadelphia Co.
\\\ Montgomery Co.
20 s
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Ratip of Cancer Incidence Rates for Selecled
Populations Lo Pennsylvania, 1987-1991

LEUKEMIAS
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:Lh 42) //
(52) (51) (52)
(60)
Males Females

. Source; PA Depl. of Heallh.




These ratics were calculated to provide an epidemiclogic picture cf- |

the disease burden of the City of Chester compared to other
Pennsylvania cities. The actual number of deaths in these selected
cities’ populations were compared with a calculated nuzber of
deaths for each city. Thesa calculated deaths are the nuzber of
deaths expected from each city’s population if that pepulation had
the same nortality rate as scme standard populatien. For this
exurcise’s purpose, the mortality rates of the vhole Commcnwealth
were used as the standard. By multiplying each city’s populaticn
by the Commonweath’s rates for each cause of death, the expected
number for each cause of death was cbtained. This expected number
was then divided into the actual number for each cause of death per
city and multiplied by 100%. A number greater than 100% reflects
an excess in actual deatns over expected deaths. A number less
than 100% reflects less actual than expected deaths. And a ratio
equal to 100% reflects no difference between the actual and
expected deaths. For exanmple, the 170% ratic for deaths from
hypertension in the city of Chester means that there werea 70% mora
deaths from hypertension in Chester than in the Commonwealth as a
whole. These ratios are only estimates that cannot account for the

muiltitude of factors that contribute to a particular population’s .

mortality rate. Thus, caution should be used in interpreting these
ratios. Specifically, ona cannot determine a cause and effect
ralationship from any of these ratios. Howaver, they do provide .a
valuable way of relatively quickly assessing and comparing diseasa
burdaens. For example, the ratioco of 244% for deaths from live
disease in the city of Chester is red warning flag strongly
indicating further investigation into this cause of death in this
municipality.



Mortality Ratics (1992 Mortality Rates)

Chstr Lncstr - fn-stm Phila Pbrgh
Bloed 'p_rusur- 1??1 109% 122% 179% 149%
Heart Attack 83y 86% g8% B6% 111%
Stroke 149% 963 113% 105% 116%
Emphysema 129% 145% 124% 91% 136%
Diabetes 84% 161% 100% . 108% 108%
Liver Disease 244% 175% 163% 157% 134%
Pnuemonia-Flu 155% 89%. 87% 94% 133%

KEidney Disease g88% 79% 119% 123% 1315%
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These ratiocs were calculated to provide an epidemiclegic picture of
the disease burden of the City of Chester ccmpared to other
- Pennsylvania cities. The actual number of deaths in these selected

cities’ pcpulations were compared with a calculated number of
deaths for each city. These calculated deaths are the number of
deaths expected from each city’s population if that pepulation had
the same mortality rate as scme standard pooulation. For this
aexercise’s purpose, the mortality rates of tha vhele Commonwaalth
vere used as the standard. By amultiplying each city’s population
by the Commonweath’s rates for each cause of death, the expected
numnber for each cause of death was cbtained. .This expected number
was then divided into the actual number for each causa of death per
city and multiplied by 100%. A number greater than 100% reflects
an excess in actual deaths over expectad deaths. A number less
than 100% reflects less actual than expected deaths. And a ratioe
equal to 100% reflects no difference between the actual and
expected deaths. For example, the 170% ratio for deaths from
hypertension in the city of Chester means that there were 70% mora
deaths from hypertension in Chester than in the Commonwealth as a
whole. These ratics are only estimates that cannot account for the
muiltitude of factors that contribute to a particular populatioen’s
mortality rate. Thus, caution should be used in intarpreting thess
ratios. Specifically, one cannot deterzine a cause and effect
relationship from any of thesa ratics. Hovaever, they do provide a
valuable wvay of relatively guickly assessing and comparing disease
burdens. For example, the ratio of 244% for deaths from liver
disease in the city of Chester is red warning flag strongly
indicating further investigation into this cause of death in this
municipality.



Mortality Ratiocs (1992 Mcrtality Rates)

Chstr Lncstr Nrrstwn Phila Pbrgh
Blsod Pressure 170% 109% 1223% . 179% 149%
Heart Attack Bl% 86% BBY 86% 111% .
Stroke 149% 56% 113% l05% 116%
Emphysexa 129% 145% 1243 91% 136%
Diabetes 84% 161% 100% l08% 108
Liver Disease 244% 175% 163% 157% 134%
Pnuemconia-Flu 155% 89% 87% 94% 133%

Kidney Diseasa 88% 79% 119% 123% 1325%



