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Abstract

‘We examine the spatial distributions of industrial facilities emitting
toxic substances in the Phoenix, Arizona metropolitan region. The
analysis relies on a geographic information system (GIS) mapping of
hazardous facilities listed in the Environmental Protection Agency’s
Toxic Release Inventory (TRI) for 1999. We assess the spatial
distribution of polluting industries in relation to the demographic
composition of proximal neighborhoods. We utilize two different
methodologies to determine patterns of environmental injustices in the
metropolitan area. We first examine patterns of inequities in the
location of TRI facilities based on the volume of atmospheric releases
and on the toxicity of those releases for census tracts that host such
facilities. Next we statistically compare the sociodemographic
characteristics of host/non-host tracts to determine if there are
inequalities by race and class in the emissions of hazardous industries.
‘We then develop a spatial methodology that allocates hazards based on
one kilometer radius circles around each point-source polluter. This
technique, the Hazard Density Index (HDI), provides a spatially

iti' i that all potential risks to portions of all tracts
within 1 km of the polluting facility, and not just those that host the
facility. Using the HDI methodology for both volume and toxicity of
releases, we analyze the sociodemographic characteristics of census
tracts. Findings on patterns environmental injustice for volumes and
toxicities of atmospheric releases using the two alternative
methodologies are compared.

Research Questions

=

. What is the relationship between neighborhood
sociodemographic characteristics and the
volume of air emissions reported in the Toxic
Release Inventory?

2. Does this pattern change when the volume of
emission is weighted by the toxicity of chemicals
released?

3. How ha¥ the relationship between neighborhood
sociodemographic-characteristics and the
volume and toxicity of emissions changed-since

1 19962

4. Is the HostINan-H_o'st or Haz'ard Density Indgx
superior in explaining this relationship?.., T

Data
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. Census of Population and Housing

2. Toxic Release Inventory
(Environmental Protection Agency)

Figure 2: Example of Camntive Harard Dty ndex Methodoogy
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T-Tests for Difference of Means between Sociodemographic Characteristics and
Toxic Air Releases Using Host/Non-Host and Hazard Density Index Methods, 1996
and 1999

Correlations of Neighborhood Sociodemographic Characteristics and Toxic
Air Releases Using Nost/Non-Host and Hazard Density Index Methodology,
1996 and 1999
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Conclusions
. Neighborhoods with lower median fa; incomes and lower percentages of white
residents had significantly higher air emissions.
. This relationship remained stable from 1996 to 1999.
. All three methods largely support this.

. Use of HDI method reveals blacks and Native Americans also reside in neighborhoods
significantly more exposed to toxic air emissions (in addition to Hispanics which is
captured by Host/Non-Host method).

" Bold = significant at 05 level or above
Volume of Air Emissions by Facility, 1999*

Conclusions

o . In general, neighborhoods that have higher proportions of non-white residents
and lower median family incomes experience higher and more toxic levels of —
air releases.

. This relationship was stable from 1996 to 1999. The correlations between
sociodemographic variables and air emissions were stronger in 1999.

. The Host/Non-Host method reveals a significant relationship between the
volume of air releases and income, white and Hispanic residents. The HDI
methods also picked up significance of percentage of black residents.

. Use of 1-mile buffer zones exposes significance of income and race/ethnicity
(except Native) in predicting toxicity of air emissions while use of 1-km zone

reveals only significance of percent white and black residents. * Measured in tons




