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Abstract
This paper presents a geographic information systems (GIS) methodology for evaluating the
environmental justice implications of the Toxics Release Inventory (TRI) Burden Reduction Rule,
which was issued by the U.S. Environmental Protection Agency in December 2006 under the
authority of the Emergency Planning and Community Right-to-Know Act of 1986. This rule exempts
industrial facilities meeting certain higher reporting thresholds from filing detailed reports about the
quantities of chemicals used, released, or managed as waste. Our analytical approach examines
demographic characteristics within a 1 km, 3 km, and 5 km buffer around a georeferenced facility
location, applied on a national, regional, and state scale. The distance-based GIS analysis
demonstrates that TRI facilities that are eligible for reduced reporting are more likely to be located
in proximity to communities with a higher percentage of minority and low-income residents. The
differences are more pronounced for percent minority and percent minority under age 5 in comparison
to percent in poverty, and the demographic differences are more apparent at increasingly resolved
geographic scales.

Introduction
In 1986, following catastrophic releases of methyl isocyanate by Union Carbide facilities in
Bhopal, India, and Institute, West Virginia, Congress passed the Emergency Planning and
Community Right-to-Know Act of 1986 (1). The purpose of EPCRA is to provide individuals,
communities, and government agencies with information about the use, storage, and release
of hazardous materials by manufacturing and industrial facilities. Section 313 of EPCRA
applies to manufacturing facilities with more than 10 full-time employees, and that process
more than 10,000 pounds of any of 581 individual chemicals and 30 chemical categories, or
more than 25,000 pounds in the aggregate of any of these chemicals or chemical categories.
Manufacturing facilities meeting these criteria are required to annually report to EPA the
amount of those chemicals released to the environment, transferred off-site, managed as waste,
recycled, treated, or burned for energy recovery (2). Reporting requirements cover emissions
from routine and accidental releases as well as the amount of chemicals present in waste
streams. The reporting requirements are limited to businesses belonging to Standard Industrial
Classification (SIC) codes 10,12, 20-39, 49, and 51, which include metal ore and coal mining,
electric utilities that burn coal and/or oil for the purpose of generating electricity, printing,
chemical manufacture, pulp and paper, electronics, plastics, primary and secondary metal
processing, and refining.
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The EPA is required by EPCRA to make chemical release information accessible to the public
and does so through a national database known as the Toxics Release Inventory (TRI). In
addition to a national annual report, EPA maintains a searchable online database, which can
aggregate data by chemical, individual facility, industry type, zip code, county, state, and
nation. The TRI is an information disclosure law, not an emissions control regulation.
Nevertheless, the TRI has been credited with achieving large reductions in toxics releases.
Since the inception of the TRI in 1987, the EPA estimates that toxic releases of covered
compounds have declined by 49% or 1.59 billion pounds (3).

Facilities subject to the reporting requirements of EPCRA are required to submit annual reports
for each eligible chemical to the EPA and to the state or tribal government where the facility
is located. A Form R is required for each TRI-listed chemical released in excess of certain
thresholds. Form R provides detailed information about the chemical, including the amount
released to air, land, water, underground injection, or transferred off-site. The facility must
also provide its address, parent company, and longitude and latitude on Form R. In 1995, EPA
began allowing the use of a 2-page Certification Statement (Form A) for chemicals that are not
persistent, bioaccumulative toxics (PBT), provided a facility does not release more than 500
total pounds, and does not manufacture, process, or use more than 1 million pounds of the
chemical (4). Form A contains the facility identification information and the identity of the
chemical, but does not contain any of the Form R details about how much of the chemical is
used, released, or managed as waste.

The EPA claims that the TRI provision of EPCRA has proved to be “among the most successful
stimuli for reducing the amount of toxic materials that enter the environment” (5). The required
disclosure of chemical releases has provided the incentive for industries to reduce their
emissions due to the ability of the public to use the data to compare information across firms,
and the ongoing attention that is paid to the highest-emitting or worst performers (6). Between
1988 and 1991, facilities whose emissions resulted in higher estimates of potential cancer cases
were more likely to reduce their emissions at a higher rate (7). New or unexpected reports of
a company’s emissions have also reverberated in the market place with negative, statistically
significant abnormal losses in stock value for firms on the first day that TRI releases were made
public (8). Industry concerns over liability, consumer and marketplace reaction, as well as
collaborative actions by citizen and interest groups, continue to push companies to improve
their environmental performance (6). As a result of the TRI, numerous industries began to
embrace pollution prevention, which has subsequently resulted in the development of
numerous voluntary emission reduction programs at the federal and state level (e.g., EPA’s
33/50 program and Massachusetts’ Toxics Use Reduction Act). Indeed, the success of the TRI
for promoting voluntary emission reduction led to international efforts to emulate this
approach, which culminated in the adoption of the Kiev Protocol on Pollutant Release and
Transfer Registers by 36 nations and the European Community in 2003 (9,10).

In December 2006, the EPA finalized the TRI Burden Reduction Rule which changed the
reporting requirements of the TRI (11). The TRI Burden Reduction Rule raised the reporting
threshold for the short Form A for non-PBT chemicals from 500 pounds to 5,000 pounds of
total annual waste management (including releases, recycling, energy recovery and treatment),
provided that total annual releases comprise no more than 2,000 pounds of the 5,000 pound
limit (11). Use of Form A is also allowed for the first time for PBT chemicals when total annual
releases are zero and the total annual amount of the PBT chemical recycled, used for energy
recovery, or treated is no more than 500 pounds (11).

In an analysis of potential environmental justice impacts of the rule, the EPA concluded that
the reporting changes do not have a disproportionate impact on minority and low-income
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communities in proximity to TRI facilities since facilities in these communities are no more
likely than elsewhere to become eligible to use Form A as a result of the rule (12).

Other analyses of the effects of the TRI Burden Reduction Rule have focused on the number
of Form Rs that potentially would not be reported to the TRI if eligible facilities chose to use
Form A. The U.S. Government Accountability Office (GAO) estimated that detailed
information from nearly 22,000 Form Rs from thousands of facilities would no longer be
reported to the TRI if all eligible facilities used Form A. The GAO concluded that the reporting
changes “will likely have a significant impact on environmental information available to the
public”(13). The National Environmental Trust conducted an analysis at the zip code level and
also found that thousands of facilities would no longer have to report any quantitative
information to TRI, all quantitative information about certain chemicals would be lost to a
varying degree in multiple states, and numerous states would lose at least a third of their Form
R reports (14).

In this paper, we use a distance-based GIS methodology to describe the demographics of
communities in proximity to facilities eligible to reduce or eliminate detailed reporting of
chemical releases under the new TRI Burden Reduction Rule. We hypothesize that conducting
the analysis at finer geographic resolutions will provide a more detailed assessment of the
demographics of affected communities than a national aggregate analysis.

Experimental Section
To examine the demographic and socioeconomic characteristics of neighborhoods affected by
the TRI Burden Reduction Rule, we first georeferenced (assigned a geographic location; in
this case, latitude and longitude) all of the facilities that reported to TRI in 2005. We chose to
use 2005, as it was the most recent public data available at the time the rule was proposed
Facilities were georeferenced using the latitude and longitude coordinates submitted by the
facility and recorded in the facility identification information section in both Form A and Form
R. The facilities that would be eligible for reduced reporting requirements under the TRI
Burden Reduction Rule were identified based on facility emissions and releases in the 2005
TRI (reporting year 2005). In 2005, 21,151 of the 23,461 facilities reporting to the TRI
submitted an R-form for at least one chemical. In this analysis, facilities in U.S. territories,
federal facilities, facilities only reporting dioxins, and facilities submitting only A-forms were
excluded. Under these restrictions, 20,682 facilities qualified for inclusion in the analysis. Of
these, 20,521 had sensible latitude and longitude values; these were georeferenced and included
in the buffer analysis described below.

The number of chemicals requiring R-forms and the total reported releases of all chemicals as
reported in 2005 were calculated for each facility. Based on the new TRI Burden Reduction
Rule reporting requirements, those R-forms submitted in 2005 that could be converted to A-
forms under the new rule were identified. For each facility, the total reported releases and
number of R-forms that would have been required had the Burden Reduction Rule been in
place during reporting year 2005 were calculated. A change in R-form reporting is used to
classify each facility into one of three categories: 1) no change in reporting: facilities that
would be required to submit the same number of R-forms under the new regulation as were
required in 2005; 2) limited reporting: facilities that would be required to submit fewer R-
forms under the new regulation, but would still submit a Form R for at least one chemical; 3)
no longer reporting: facilities that would no longer be required to submit a Form R for any
chemical.

We identify areas around TRI facilities using circular buffers centered at each georeferenced
facility. Buffers were constructed at 1 km, 3 km, and 5 km around these facilities. Although
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populations are not necessarily evenly distributed across the area of each block group, it may
be reasonable to consider most of the population as within the buffer zone if most of the unit’s
area is contained by the buffer. Thus, populated Census block groups with at least 50% of the
area within a buffer were considered to be within the buffer zone and included in the analysis.

Demographic and socioeconomic data were extracted from the 2000 U.S. Census at the block
group level. We then compared the demographics of the buffer communities near TRI facilities
that were required to report in 2005, and experience no change in reporting under the new rule,
with the demographics of buffer communities surrounding facilities that are now eligible to
report less detailed information. The comparisons were done for percent minority, percent
minority under age 5, and percent in poverty. These three Census variables were selected as
standard metrics for assessing differential policy impacts across race and income groups. In
addition, we selected three buffer distances around each facility (1 km, 3 km and 5 km) to
represent different “proximate” populations, given differing interpretations as to what
constitutes “proximate” (e.g., EPA chose 1 mile to represent the proximate population). In
addition to a national analysis, we conducted sub-analyses for each of the ten EPA regions
separately, and for North Carolina alone. These sub-analyses were designed to evaluate
whether the substantial differences in the demographics and socioeconomics of different states
and regions of the United States, if analyzed at a finer geographic scale, would reveal different
results from a national aggregate analysis. (15)

Results
In this study, Census block groups in proximity to TRI facilities, and the number and percent
of R-forms each facility need no longer report were identified. Demographic characteristics of
areas surrounding facilities that are now eligible to report their releases using Form A were
compared to the demographic characteristics of areas with facilities reporting an R-Form in
2005, and with facilities that (based on their 2005 releases) would continue to report using
Form R under the new rule. Table 1 provides data on the national analysis of demographics of
surrounding buffers for: 2005 reporters; those facilities whose reporting requirements would
not change under the TRI Burden Reduction Rule; those who would be required to provide
limited reporting; and those who would no longer be required to report. The analyses are
presented for 1, 3, and 5 km buffer areas.

Table 1 clearly shows that facilities within 1, 3, and 5 km that reported in 2005 had higher
percent minority, percent minority under age 5, and percent in poverty compared to national
averages. The fact that toxics-releasing facilities are located in predominantly minority
communities is well-established in the literature (16-18). The key question associated with the
TRI Burden Reduction Rule is whether poor and minority communities lose more information
than other communities do under the new reporting requirements. As Table 1 demonstrates,
block groups where facilities are no longer required to report have higher percent minority,
percent minority under age 5, and percent in poverty compared to those block groups where
there is no change in reporting at all three buffer distances. For example, Census blocks within
1 km of a facility that has no change in reporting are 47.45% minority, 61.55% minority under
age 5, and 18.62% in poverty. In contrast, those block groups that are within 1 km of a facility
that is no longer required to report are 52.70% minority, 66.85% minority under age 5, and
19.46% in poverty. Using two-proportion Z-tests to compare these percentages, all
comparisons were significant at 0.01. When performing multiple tests simultaneously,
significance due to chance is a particular concern, thus we used the conservative Bonferroni
correction method to control the overall error rate at 0.01. With this adjustment, all comparisons
remained significant.
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Disaggregating the analysis to the ten EPA regions provides additional insights. Table 2 lists
the states and territories covered by each EPA region, as well as how these areas were treated
in our analysis. Table 3 presents the results of the analyses for each of the EPA regions. Again,
with very few exceptions, those block groups in proximity to facilities that are no longer
required to report are characterized by higher percent minority, percent minority under age 5,
and percent in poverty.

The rather dense information in Table 3 is summarized graphically in Figure 1. Figure 1 shows
the difference in Census demographics in buffers surrounding facilities that are no longer
required to report versus those with no change in reporting requirements. Figure 1 depicts
differences in percent minority (panel a), percent minority under age 5 (panel b), and percent
in poverty (panel c) using the 1 km (column 1), 3 km (column 2), and 5 km (column 3) buffers.
The diagonal hash marks indicate regions where block groups in proximity to facilities that are
no longer required to report are characterized by as much as a 4% lower percent minority,
percent minority under age 5, or percent in poverty compared to block groups in proximity to
facilities that are still required to submit all Form Rs. Note there are few such regions. Those
regions in which the difference in these demographics is not significant within a specific buffer
area are displayed in white. The progressively darker grey tones that dominate the maps in
Figure 1 indicate regions in which the percent minority, percent minority under age 5, or percent
in poverty is up to 12% higher in those block groups that are proximate to facilities no longer
required to report compared to facilities still required to report at the 2005 level.

To demonstrate the potential for substantial within-region variation, we also conducted the
analysis for the State of North Carolina. North Carolina is relatively comparable to national
data on percent minority (29.82% versus 30.88%), percent minority under age 5 (38.67% versus
41.35%), and percent in poverty (12.28% versus 12.38%). North Carolina, not surprisingly, is
even more closely comparable to EPA Region 4 with respect to percent minority (30.75%
regionally), percent minority under age 5 (39.42% regionally), and percent in poverty (13.72%
regionally).

Table 4 presents the results for North Carolina. This analysis reveals even more significant
differences in surrounding demographics between facilities no longer required to report versus
those with no change in reporting. For example, in Region 4, block groups within 1 km of
facilities were characterized by 55.60% minority for facilities with no change in reporting and
61.30% for facilities no longer reporting - a 5.7% difference. By comparison, in North Carolina,
block groups within 1 km of facilities with no change in reporting are 49.79% minority and
those within 1 km of facilities that are no longer reporting are 65% minority - a 15.21%
difference.

Discussion
Previous studies have shown that hazardous waste and industrial facilities are commonly sited
in communities with populations that are disproportionately minority or low income relative
to the general U.S. population (16-18). The EPA’s environmental justice analysis of the TRI
Burden Reduction Rule concluded that the rule does not have a disproportionate impact on
poor and minority communities (13). In contrast, this study suggests that the TRI Burden
Reduction Rule does in fact have a disproportionate impact on minority and low-income
communities because facilities eligible to file Form A under the new rule are more likely to be
located in neighborhoods where the proportion of minority and low income residents is
significantly higher than neighborhoods with facilities still required to submit Form R. Thus,
low income and minority communities appear to be losing disproportionately more information
under the TRI Burden Reduction Rule. These differences become more apparent at more
resolved geographic scales. The regional analysis provides some key insights. Even in those
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areas of the country characterized by lower percent minority, percent minority under age 5,
and percent in poverty compared to national averages (see, for example, Region 8), poor and
minority communities still tend to lose more information. The differences are more pronounced
using percent minority and percent minority under age 5 in comparison to percent in poverty.

Our study differs from the EPA’s in several ways. First, the Agency identified proximate
Census block groups as those whose centroid was within 1 mile of a TRI facility. In contrast,
our study included block groups for which 50% or more of the area fell within the designated
buffer. While both methods are fairly standard in geographic analyses, we prefer the 50% of
area method because it better captures the population facing potential exposures related to TRI
facility releases. In addition, our decision to use 1, 3, and 5 km buffers allows multiple
definitions of the proximate population, as well as comparison of populations closest to the
facility to those that are farther away. Our study showed that block groups within 1 km (~ 0.6
miles) of a facility have a higher percentage of minority populations, populations in poverty,
and minority children under age 5, than block groups that are farther away.

Second, the EPA conducted its analysis on a national basis only. Because of profound
differences in percent minority population between states and regions of the United States, we
considered the impact of the rule separately for the United States in aggregate, for each of the
ten EPA regions, and for North Carolina. As shown in Table 1, our national-level analysis in
fact demonstrates significantly higher percent minority, percent minority under age 5, and
percent in poverty for those block groups proximate to facilities that are no longer required to
report (i.e., those block groups that lose information under the TRI Burden Reduction Rule).
In addition, these differences are more variable when analyses are conducted at the regional
or state level (see Tables 3 and 4). For example, the overall national difference between percent
minority at the 1 km buffer is 5.45% between areas where facilities are no longer required to
report versus those that have no change in reporting. This percentage ranges from a low of
−1.32% in Region 10 to a high of 10.34% in Region 8.

The state level analysis allows for important nested comparisons. For example, the overall
national difference between percent minority under age 5 at the 1 km buffer is 5.30% between
areas where facilities are no longer required to report versus those that have no change in
reporting. The equivalent statistic is 5.02% for the combined eight states in Region 4. In North
Carolina, which is in Region 4, the equivalent statistic is 14.34%.

The EPA’s conclusion that the TRI Burden Reduction Rule does not have a disproportionate
impact on poor and minority communities is based on the Agency’s national analysis. This
analysis found that the population within 1 mile of affected TRI facilities was 43.8% minority,
or “slightly higher” than the 41.8% minority population within 1 mile of all TRI facilities
(13). The Agency’s interpretation of its own analysis is in direct contrast to our analyses which
show statistically higher percent minority, percent minority under age 5, and percent in poverty
at the national level. Our analysis also highlights important regional and state-level differences.

The EPA received comments opposing the rule change from more than 100,000 individuals,
many of whom participated in mail-in campaigns coordinated by environmental advocacy
groups (19). Also unanimous in their opposition to the rule change were faith-based
organizations, public interest groups, public health organizations, state and local governments,
researchers, financial investment firms, and labor organizations. Despite the fact that the TRI
is a disclosure law that does not have traditional accountability requirements such as permits,
emission limits, or regulatory timetables, the accessibility of TRI information has enabled
stakeholders to use it as leverage to improve the environmental performance of industry. Public
perception of a company’s management and performance now encompasses not only
environmental compliance with mandated emission limits or other regulatory requirements,
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but with environmental stewardship (a company’s willingness and actions to emit less
pollution) (20).

The public health or environmental impacts of the loss of detailed chemical information are
difficult to ascertain. The EPA argues that detailed information will be lost for less than 1
percent of the releases reported to the TRI and that there is no change in the level of releases
from a facility, only information about that release. Thus, EPA concludes that the loss of
information will have no direct impact on public health or the environment in a community.
However, TRI information has provided citizens the leverage to demand reductions in
industrial releases. Industries that are no longer required to report have no further incentive for
reducing releases. TRI data, when combined with toxicity information, allows citizens,
researchers and regulators to assess health risks in different communities. These types of
assessments will now be more difficult and less complete. In fact, there is no way to determine
if releases of most chemicals increase or decrease if the facility’s total releases remain under
the 2,000 pound threshold.

Regardless of how much or how little information is lost nationally, this analysis demonstrates
that poor and minority communities stand to lose disproportionately more detailed Form R
information about chemical releases, leaving them less empowered to advocate for public
health or environmental protections in their communities.

Brief: Loss of information under the Toxics Release Inventory Burden Reduction Rule
disproportionately impacts low income and minority communities.
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Figure 1.
Difference in Census demographic characteristics in buffers surrounding facilities that are no
longer reporting versus facilities with no change in reporting under the TRI Burden Reduction
Rule.
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Table 2

Geographic coverage of this analysis.

EPA
Region

Geographic coverage Geographic coverage of
this analysis

1 Connecticut, Massachusetts, Maine, New
Hampshire, Rhode Island, Vermont

Included all Region 1 states

2 New Jersey, New York, Puerto Rico, U.S.
Virgin Islands

Excluded Puerto Rico and
U.S. Virgin Islands

3 Delaware, District of Columbia, Maryland,
Pennsylvania, Virginia, West Virginia

Included all Region 3 states
and District of Columbia

4 Alabama, Florida, Georgia, Kentucky,
Mississippi, North Carolina, South Carolina,
Tennessee

Included all Region 4 states

5 Illinois, Indiana, Michigan, Minnesota, Ohio,
Wisconsin

Included all Region 5 states

6 Arkansas, Louisiana, New Mexico,
Oklahoma, Texas

Included all Region 6 states

7 Iowa, Kansas, Missouri, Nebraska Included all Region 7 states

8 Colorado, Montana, North Dakota, South
Dakota, Utah, Wyoming

Included all Region 8 states

9 American Samoa, Arizona, California, Guam,
Hawaii, Nevada, Northern Mariana Islands,
Trust Territories

Excluded Guam, Trust
Territories, American
Samoa, Northern Mariana
Islands

10 Alaska, Idaho, Oregon, Washington Included all Region 10
states
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