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WHO LIVES NEAR DRYCLEANERS?
A GEOGRAPHIC ANALYSIS OF ENVIRONMENTAL
INEQUITY IN HILLSBOROUGH COUNTY, FLORIDA

ATHANASIA FITOS AND JAYANT CHAKRABORTY

Introduction

The notion of equity in the distribution of environmental
risk and hazards has emerged as a pressing social and scientific
issue over the last decade. Growing concerns regarding the dis-
proportionate exposure of minorities and economically disadvan-
taged groups to technological hazards have led to the rise of the
environmental justice movement (Cole and Foster, 2001), formu-
lation of public policy at the federal (Clinton, 1994) and state
(Hart, 1995) level, and a tlurry of empirical studies seeking to
provide evidence of inequities in the distribution of hazards and
visk. In order to determine if the principles of environmental jus-
tice have been violated, numerous case studies have analyzed the
geographic association between the location of hazardous pollu-
tion sources and the racial or economic status of the surrounding
population, at the national, regional, and local scale (see reviews
by Cutter, 1995: Liu, 2000; Bowen, 2002).

The proliferating literature on environmental justice
analysis has examined the distribution of various undesirable land
uses such as hazardous waste disposal facilities (e.g., Anderton ef
al.. 1994), municipal landfills (e.g.. U.S. General Accounting Of-
fice, 1995), Superfund sites on the National Priority List (e.g..
Hird, 1994), coke production plants and oil refineries (e.g., Gra-
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ham et al., 1999), and industrial manufacturing plants releasing
toxic chemicals (e.g.. Pollock and Vittas. 1995). While the more
obvious pollution sources and environmentally controversial fa-
cilities have received attention in empirical research, inequities
associated with smaller industries and less conspicuous facilities
posing similar risks to the local environment have not been inves-
tigated in the same detail.

Our paper addresses the critical need to understand and
document the “riskscape™ (Cutter and Solecki, 1996; p. 395) asso-
ciated with apparently innocuous industries, by focusing specifi-
cally on drycleaning facilities. Although drycleaners can be com-
monly found in both commercial and residential areas, these fa-
cilities are not perceived to be as dangerous as hazardous waste
dumping grounds or industrial factories. Because they provide
services, employment, and financial inflows into an area, dry-
cleaners are rarely viewed by local residents as disamenities.
However, these facilities store. handle, and use chemical solvents
that are highly volatile and potentially hazardous. More than 85
percent of drycleaners use perchloroethylene (perc) as their pri-
mary chemical solvent (US EPA. 2003). Even moderate exposure
to perc can cause serious health effects in humans such as liver
damage, respiratory failure, or skin. eye, lung. and mucus mem-
brane irritations. Evidence from recent studies also suggests a
causal association between perc exposure and elevated risks of
certain types of cancer (US EPA, 2003). Consequently, dryclean-
ers are now recognized and regulated by both state and federal
governmental agencies as technological and human health haz-
ards.

Areas adjacent to drycleaning facilities are often “spheres
of involuntary consumption™ (Smith, 1998: p. 280) because resi-
dents are involuntarily and potentially exposed to both long-term,
chronic pollution and short-term. accidental emissions of chemi-
® cals. The environmental justice research literature. however, has
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hot examined the location pattern of drycleaners with respect to
the socio-demographic characteristics of potentially impacted
neighborhoods. Accordingly. the objective of this article is to ana-
lyze the geographic distribution of drycleaning facilities and their
environmental justice consequences at the metropolitan level,
based on a case study conducted in Hillsborough County. Florida.
Our specific goals are:

o to identify the general demographic and socioeconomic char-
acteristics of neighborhoods that contain drycleaning facili-
ties:

e to examine the environmental inequity hypothesis, by deter-
mining if drycleaners are located in areas containing a dispro-
portionately high number of minorities and low-income indi-
viduals, compared to the rest of the county.

Our analyses are based on information from the U.S. Census of

Population and Housing (2000). The methodology includes a

combination of conventional statistical measures and geographic
information systems (GIS)-based techniques that are consistent
with methods used in prior empirical studies of environmental
justice. We also provide a comparative assessment of the analyti-

cal approaches commonly used to examine the environmental in-
justice hypothesis.

The Study Area

Hillsborough County. Florida, represents the study area
for our metropolitan-scale analysis of drycleaner locations. This
county occupies approximately 1,074 square miles on Florida’s
west central coast. with a population of 998.948 (U.S. Census of
Population and Housing., 2000). The county seat and the largest
city is Tampa. which accounts for more than 30 percent of the
county population. Several factors and characteristics make Hills-
borough County an appropriate study area for this research. Al-
most one-quarter of the county population is non-White and 18
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percent is of Hispanic origin. indicating its racial and ethnic di-
versity. This area also has a long history of attracting immigrant
labor force for agricultural and manufacturing activities. The
county now includes a variety of industries, farmlands. preserves,
as well as a major seaport and airport. The Port of Tampa, a gate-

# way of international trade and business. is one of busiest seaports
in the U.S. It is also an industrial center that contains facilities
storing and handling large quantities of hazardous chemicals and
many inactive sites that are candidates for remediation. New ur-
ban development and revitalization projects have recently spread
to the blighted and historical areas surrounding the city center and
the Port of Tampa that border the industrial and commercial sec-
tions of the county. This development of urban residential space
includes upscale housing built to attract professionals back into
the city and away from the suburbs. The rapidly increasing popu-
lation in potentially hazardous areas implies that a greater propor-
tion of the population will be exposed to environmental contami-
nants and pollution in the future.

Several environmental databases and ranking schemes
also indicate that Hillsborough County is one of most polluted
counties in the state of Florida. In 2003, this county was ranked
first in the state for: (a) the number of Superfund sites; and (b)
non-cancer risk from industrial releases of toxic chemicals. It was
ranked second among all Florida counties in the following catego-
ries: (a) total releases of toxic chemicals from industrial facilities;
(b) cancer risk from industrial releases of toxic chemicals; and (¢)
air emissions of criteria air pollutants (Environmental Defense
Fund, 2004). For all these categories, Hillsborough County has
been consistently ranked in the top ten percent of all U.S counties
since 1998. The suitability of Hillsborough County as a study area
for environmental justice analysis has also been highlighted in
previous studies that have examined the spatial distribution of in-

¢ dustrial toxic emissions or accidental releases of hazardous
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chemicals in this region (e.g.. Stretesky and Lynch, 1999; Chak-
raborty. 2001; Griffith, 2001). More empirical research, however,
is necessary to document the geography and environmental jus-
tice consequences of less apparent pollution sources (e.g.. dry-
cleaners) that are not perceived to be as hazardous as other envi-
ronmental disamenities and facilities. '

Data and Methodology

The names and addresses of all drycleaning facilities in
Hillsborough County were obtained from Florida Department of
Environmental Protection (DEP)'s drycleaning program database
(2003). For the GIS-based analysis, U.S. Census TIGER/Line
files (2001 version) were used to create a digital representation of
street centerlines and relevant census boundaries in the county.
Using the address-matching functionality of GIS software, the
location of each facility was geocoded to the street network of the
county. based on street address information.

Following the “spatial coincidence™ approach (Sheppard
et al., 1999; p. 20) used in prior environmental justice studies, our
basic methodology consisted of comparing the characteristics of
the population in neighborhoods that contain drycleaning facili-
ties with characteristics of the population in other neighborhoods
that do not contain such facilities. 1t should be noted, however,
that considerable debate exists over the geographic definition of
‘neighborhood” boundaries for environmental justice analysis
(McMaster er al., 1997; Williams, 1999). Several scholars argue
that the census tract represents the most appropriate analytical
unit for this work (e.g.. Anderton ef al., 1994), while others rec-
ommend a finer level of spatial resolution (census block group)
for analyzing a single metropolitan area or county (e.g., Sheppard
et al., 1999). Recent research suggests than an empirical study
based on one particular areal unit cannot produce a reliable indi-
cation of environmental inequity, because the analytical results ’
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Figure 1. Drycleaner locations and census tracts by percentage of the
population non-White, Hillsborough County, FL.
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are affected by the nature of data aggregation (Sui, 1999). Instead
of selecting a single geographic unit, we used both census tracts
and block groups in this study to estimate the socio-demographic
characteristics of the areas in which drycleaners have located.
Population and housing information for these enumeration units
in Hillsborough County were extracted from the 2000 U.S. Cen-
sus Summary File 3 (STF 3).

It is important, however, to consider the limitations asso-
d ciated with the use of census units to represent the spatial extent

A%y
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Figure 2. Drycleaner locations and census tracts by percentage of the
population below the poverty level, Hillsborough County, FL.
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and shape of the neighborhood around a drycleaner. This ap-
proach fails to account for potential boundary or edge effects
(Basu and Chakraborty, 1997). These effects deal with the possi-
bility that a drycleaning facility could be located so close to the
edge of a census unit that its immediate neighborhood includes
portions of other surrounding units. A resident in a census tract
containing a drycleaner, for example, may live farther away from
the facility than another person in an adjacent tract that does not
contain any drycleaners. In addition, the pollution generated by a ¢



The Florida Geographer

drycleaner is unlikely to be restricted to the boundary of the cen-
sus unit hosting the facility.

To address some of these limitations, an alternative circu-
lar representation of the potentially impacted neighborhood is
also provided. In this application. proximate populations are de-
fined as those residing within a predefined distance from the dry-
cleaning facility and the spatial buffering capabilities of GIS soft-
ware are used to construct a circle centered at each facility. Sev-
eral environmental justice studies have used such GIS-based cir-
cular buffers around different pollution sources to identify areas
and population at risk (e.g.. Newmann et al., 1998: Perlin ef al.,
1999: Sheppard ef al., 1999: Chakraborty, 2001). Because consid-
erable uncertainty exists regarding the selection of the buffer ra-
dius, we use three distances to construct circular buffers around
each drycleaner location: one-quarter (0.25) mile, one-half (0.5)
mile, and one mile. We assume that neighborhood boundaries and
the pollution generated by a facility are unlike to extend beyond a
mile from the drycleaner location. These distances are also con-
sistent with the radii of circular buffer zones used in previous en-
vironmental justice studies conducted in other metropolitan areas
(e.g., Glickman, 1994: Sheppard er al., 1999).

Results
Drycleaning facilities can be found in approximately 31
percent of the 249 census tracts and 12 percent of the 795 block
groups in Hillsborough County. Figures 1 and 2 depict the geo-
graphic distribution of these facilities with respect to the non-
White population and individuals below the poverty level, respec-
tively, at the census tract level. These maps indicate drycleaners
are located primarily in the urbanized areas; in the city of Tampa,
in the suburban north-central region of the county. and in Plant
City in the east. Few facilities are within census tracts that are
) predominantly non-White or contain a high percentage of impov-
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Table 1. Comparison of census units with and without drycleaning facili-
ties, Hillsborough County, FL, 2000.

Census Tract Meany Block Group Means

with deveteaner  sathout divelesner 11051 with diyeleaner wathow dryveleaner t-test
population density 10 2480 RIS 3 049 3,509 0183
Non - White (%) 202 M 07t 258 282 02
Hispanic ongm (Yo) 132 134 -0 135 1% 134 -0 513
Below poverty level (%) %o to s 037 199 173 182
Age over 05 yems ni 127 -1 810 1 132 -2 869
Ape 18 yems or younger (%) 248 97 1472 M| 240 <1281
Owner-occupred houstg wt s (%) S0 7 o4 -2 28] % S50 052 -3 101 A
Medin housing vatue ($) 1150, 703 102,240 0os1 112,537 102,292 1303
Renter-occupied howsng wuts (Yo) 133 0 228] * 411 318 3101
Mediau 1ent ($) o1l 062 -0 80K 037 034 0117
Cases (V) 77 172 Vo 684

* p<.05; #*p<.0l.

erished residents. The maps indicate that a majority of dryclean-
ers are located near the boundaries of their host tracts, and several
facilities are located at the edge, between tracts that have very
different racial and economic characteristics.

Spatial Coincidence Analysis

The first phase of the quantitative analysis focused on esti-
mating and comparing selected characteristics of census enumera-
tion units that contain drycleaners to the characteristics of corre-
sponding units that do not host such facilities. The statistical sig-
nificance of the observed disparities were analyzed using a t-test
for a difference of means. Table 1 summarizes the group means
and t-test results for the variables examined in our study, based on
both census tract and block group level data from the 2000 U.S.
Census. Our results suggest that the racial, ethnic, and economic
characteristics of neighborhoods containing drycleaners are simi-
lar to those in neighborhoods without such facilities. No statisti-
cally significant differences were observed between the average
proportion of non-White residents, persons of Hispanic origin, or
individuals below the poverty line in census units with and with-
out drycleaners. The average proportion of the younger and eld-
erly population in tracts and block groups containing drycleaners

h
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were also not significantly different from their average proportion
in corresponding units without drycleaners. Similar results were
observed for median housing values and median rent. The only
variables indicating a statistically significant difference included
population density (number of people per square mile) at the tract
® level, and the percentage of renter-occupied or owner-occupied
housing units at the tract and block group levels. These variables
are probably capturing the same effect since more people per
square mile can be expected in areas with more rental units and
multi-family housing. Drycleaners in Hillsborough County. in
general, appear to have located in densely populated neighbor-
hoods that contain rental housing and relatively fewer owner-
occupied homes. There was no evidence to indicate that these fa-
cilities are concentrated in areas with a disproportionately high
share of minority or low-income (below poverty level) residents.

Circular Buffer Analysis

Census tract or block group boundaries, however, may not
be appropriate for representing potentially impacted neighbor-
hoods if polluting facilities tend to locate near the edges of these
units. Figures 1 and 2 indicate. for example, that few drycleaners
in our study area are located at the center of the census tract host-
ing the facility. A more detailed examination reveals that: (a) al-
most 80 percent of drycleaning facilities in the county are located
on or near the boundary of their host census tract; and (b) more
than 90 percent of the facilities are very close to the boundary of
their host block group. These results clearly demonstrate the need
to address edge effect problems by using circular areas to define
proximate areas and populations around the drycleaners.

The next phase of our analysis, therefore, focused on us-
ing the analytical capabilities of GIS software to construct circu-
lar buffers of radii 0.25 mile, 0.5 mile, and 1 mile at each of the

110 drycleaning facilities in the county. Census block groups that
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Table 2. Comparison of population characteristics inside and outside cir-
cular buffer regions surrounding drycleaning facilities in Hillsborough
County, FL.

0.25 mile radius 0.5 mile radius 1.0 mile radius
mside Outside nside Qutside Inside Outside

Variables circles  circles  Ditt circles  circles It circles  circles  Ditt
Population density 3.576 882 2694 ** 38 763 2,684 ** 3094 509 2586 ** .
Non-White (%) 28.7 245 4.0 ** 286 237 § 4k 204 194 10.1 **
Hispanic origm (%o) 214 177 3.6 ** 201 17.1 4 ¥ 2009 145 6.4 **
Below poverty level (%) 13.9 124 1.5 ** 4 121 1.9 ** 143 10.4 4
Age over 05 years (%) 12 12 -09 11.7 121 -04 11.5 125 -1 *
Age 18 years or younger (%o) 242 254 -13* 241 257 -lo6** 248 2 -12*
Owner-occupied housing units (%) 47.7 60.9 -13.2 ** 50.4 631 -12.7 ** 538 683 -145 **
Renter-occupied housing units (%) 523 390 132 % 49.0 309 127 %% 462 317 145 **
Land arca enclosed (sq. nules) 19 1.055 [ 1,007 175 899

* p<05; *p<.01.

fall inside or intersect with the circles were then identified and
data from these block groups were used to estimate the socio-
demographic composition of the population within each set of
circular buffers. Following the widely used “buffer containment’
methodology (Chakraborty and Armstrong, 1997), a fraction of
the total population count was used for block groups that were
intersected or partially contained by a buffer, based on the propor-
tion of the block group area enclosed within the circle. For each
buffer radius (0.25, 0.5, and 1.0 mile), the study area was then
divided into two regions: (a) the area within the circles and their
overlapping portions; and (b) the rest of the county (area outside
the outer edges of the circles). The socio-demographic character-
istics of the population in these two regions were estimated and
compared. We were unable to use median housing value and me-
dian rent in this comparison, because the values of these variables
cannot be computed for a large region by summing or aggregating
block group level data. The results of our analyses, for each
buffer radius. are summarized in Table 2. A z-test for a difference
of proportions was used to analyze the observed differences in the
percentages inside and outside the three sets of buffer regions in
Hillsborough County.
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Table 2 indicates that the characteristics of the population
residing near drycleaning facilities are significantly different from
those living further away, when a circular buffer is used to define
the potentially impacted neighborhood around a facility. Al-

. though the circular regions do not cover a large proportion of the
land area, they enclose a significantly high share of the county
population. The number of people per square mile inside this
proximate region is approximately five times larger than the ratio
outside this region, for all three radii. The proportion of renter-
occupied housing units is also significantly higher in the region
enclosed by the circular buffers. These results are consistent with
our previous findings (Table 1) which suggested that drycleaners
in Hillsborough County. on average. are located in densely popu-
lated areas characterized by rental housing and fewer owner-
occupied homes. The age-related variables do not show any sub-
stantial disparity, although the proportion of the younger popula-
tion (18 or younger) is smaller inside the proximate region. The
analyses of racial, ethnic. and economic characteristics (Table 2).
however, reveal several key differences compared to our previous
findings summarized in Table 1. Regardless of the buffer radius.
the proportion of non-White. Hispanic. and low-income individu-
als are significantly higher inside the circular region surrounding
drycleaners, compared to their corresponding proportion in the
region outside. These variables did not indicate statistically sig-
nificant differences when the host census tract or block group was
used to represent the boundaries of the neighborhood around a
drycleaner.

Our buffer analysis also provides interesting insights re-
garding the effect of buffer size on the differences in racial, eth-
nic, and economic characteristics of the population inside and
outside the buffer regions. Table 2 shows that the percentage dif-
ference (in bold type) between the proximate and non-proximate
regions for three variables (percent non-White, percent Hispanic,
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and the percent below the poverty line) tends to increase gradu-
ally as the size or radius of the buffer zone increases. When the
proximate region around drycleaners is represented by circular
buffers of one-quarter mile radius, the non-White proportion in-
side this region is 4.1 percent higher than non-White proportion
outside this region. This regional difference in non-White per- '
centage is 5 percent when the buffer radius is one-half mile, but
increases to 10 percent when the buffer region is defined by cir-
cles of one-mile radius. The corresponding difference (inside vs.
outside) for the below-poverty population is 1.5 percent for the
quarter-mile radius, 1.9 percent for the half-mile radius, but al-
most 4 percent when the one-mile radius is used to represent the
close-proximity region. Similar trends can be observed for the
percent differences in Hispanic population. For all the key vari-
ables, the greatest difference between proximate and non-
proximate regions is obtained for the largest buffer radius (one
mile) used in our analyses. This finding suggests that the highest
concentration of non-Whites, Hispanics, or individuals below
poverty can be found outside the region enclosed by the one-half
mile buffer but inside the region defined by the one-mile buffer.
In other words. minorities and low-income residents in Hillsbor-
ough County are more likely to reside between one-half and one

mile from drycleaning facilities, and less likely to live within one-
half mile of these facilities.

Discussion

This paper contributes to the empirical research literature
on environmental justice by examining the spatial distribution of
a less conspicuous pollution source that is recognized as a techno-
logical and health hazard. A key goal of the case study was to de-
termine if drycleaning facilities are disproportionately located in
minority or economically disadvantaged neighborhoods, on the
basis of statistical and spatial analysis techniques used in previous
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environmental justice studies. Our analyses of Hillshorough
County indicate that while drycleaners are generally located in
densely populated neighborhoods characterized by rental housing.
the proportion of non-White. Hispanic, and low-income residents
is significantly higher in areas surrounding these facilities. These
groups. however, are mostly concentrated in areas that are not
very close to the drycleaners, typically between one-half and one
mile from the facilities. This suggests that drycleaning facilities in
Hillsborough County are less likely to locate inside minority and
impoverished neighborhoods but more likely to be found near
them, possibly to remain accessible to consumers residing outside
their immediate vicinity.

From a methodological perspective, we demonstrate that
the results of environmental Justice analysis are sensitive to the
method used to delineate potentially impacted neighborhoods.
Our results indicated the absence of racial and income inequities
when census tracts and block groups are used to represent
neighborhood boundaries. The conventional (spatial coincidence)
approach of comparing census units with and without polluting
facilities used in several prior studies is inappropriate for our
study. because most drycleaners are located on streets that repre-
sent boundaries of census tracts and block groups. When facilities
are located near the edge of their host unit, circular buffers cen-
tered at facility locations represent a more accurate way of defin-
ing proximate areas and populations. Although the method used
to compute population characteristics inside the buffer assumes
that population is uniformly distributed within each census unit
representing the data source, the potential for estimation errors is
minimized when the source unit is as small as a block group
(Sheppard et al., 1999: Chakraborty, 2001).

Our case study also reveals an interesting relationship
between socio-demographic differences and radius of circle used
to represented proximate areas. The larger the radius or size of the
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buffer zone, the greater the disparity between minority and
below-poverty proportions inside and outside the buffer zone.
These results are inconsistent with the findings of previous
environmental justice studies (e.g., Glickman, 1994; Chakraborty
and Armstrong, 1997) which reported that the percentage of non-
White persons and low-income residents are higher when a
smaller radius is used to construct circular buffers. The other
studies, however, focused on the distribution of industrial
manufacturing facilities emitting toxic chemicals. The location
pattern of smaller industries such as drycleaners and associated
spatial inequities are substantially different, as demonstrated by
the empirical results of our study. Drycleaners are perceived to be
desirable facilities by  potential consumers of drycleaning
services, and consequently, a larger number of drycleaners in
Hillsborough County have located near neighborhoods that
contain a high proportion of White/high-income residents, in
areas that are accessible to their customers.

It is important, however, to consider certain assumptions
and limitations of our analyses. The case study focused on identi-
fying the pattern of drycleaner locations and not the process that
caused the observed racial and income inequities. The results do
not establish if areas surrounding drycleaning facilities were pre-
dominantly minority or low-income at the time the location deci-
sions were made, or whether subsequent events led to the inequi-
table pattern observed at present. Pre-existing economic condi-
tions such as low rents and the availability of low-wage labor
could have made economically disadvantaged neighborhoods
more attractive to businesses like drycleaners. Alternatively, the
dynamics of the housing market could have caused the out-
migration of White/high-income residents and the in-migration of
non-White/low-income individuals into host neighborhoods over
time, after the drycleaners located (Been, 1994). Although the
establishment dates of the drycleaning facilities are not available
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in the Florida DEP database, a longitudinal analysis based on lo-
cal historical data is required to determine if the observed inequi-
ties were caused by discriminatory siting and planning processes,
housing market dynamics. or a combination of these factors (Liu,
2000; Pulido. 2000).

A second limitation of the case study was that all dry-
cleaning facilities were assumed to pose equal risk; no distinc-
tions were made based on the quantity, toxicity, or exposure po-
tential of substances released or handled at each drycleaner, This
information is required to determine specific environmental and
health risks, the precise boundaries of the area potentially ex-
posed to such risks. and the disproportionate burden imposed on
minorities and low-income populations. Facility-specific chemi-
cal data for conducting a detailed risk analysis of drycleaners,
however, is not provided in the Florida DEP database. Other fac-
tors that can be used to determine the magnitude of risk posed by
these facilities include age and effectiveness of equipment, the
amount of safety devices, and mitigation measures in place at
each individual site (Florida DEP, 2003). The only information
available for relative risk assessment is a priority listing of dry-
cleaning facilities compiled by the Florida clean-up program
(Florida DEP, 2003) that contains rankings for each site in the
state. Although this ranking scheme was not used in our case
study. we found that 101 of the 110 drycleaners in Hillsborough
County appear in the listing of 1,182 sites statewide given priority
of rehabilitation. None of them have been issued “site rehabilita-
tion completion orders” that are given after cleanup is completed,
and eight unranked drycleaners have been assigned to a state con-
tractor for cleanup. In future research. we plan to incorporate
these measures and other related information to assess the magni-
tude of risk associated with each drycleaner and the geographic
distribution of potential exposure in the study area.

In order to determine if principles of environmental justice
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have been violated, it is also important to examine if those who
live near drycleaning facilities and are exposed to the negative
externalities are the ones who benefit from these facilities in
terms of services provided and jobs generated. Such analyses re-
quire detailed information on the consumers and employees of
drycleaning services, their socio-demographic characteristics, and -
the location of their residences. While the unavailability of facil-
ity-specific data was a major impediment in our study, a more
focused. local-level investigation should be undertaken to under-
stand the processes that influence the geography of drycleaners
and to provide a more comprehensive view of the disproportion-
ate risk burden imposed by these facilities.
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