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Executive Summary 
 

Appropriate land use planning is critical to creating healthy and safe communities. The 

occurrence of incompatible land uses as a result of careless planning is a preventable and 

correctible mistake. Because of public health risks associated with incompatible land uses 

it is necessary for policymakers and planners to use health advisories and land use 

recommendations when regulating land use and zoning. Building on the established 

relationship between industrial lands, air pollution emissions, and adverse health effects, 

this research conducts a proximity analysis of sensitive receptors and industrial lands in 

Austin, Texas using recommendations from the California Air Resources Board.  The 

research also conducts an environmental justice analysis with respect to the distribution 

of industrial lands in Austin, Texas. The research primarily focuses on demographic 

information from the 2000 Census, and land use information from 2003 provided by the 

City of Austin. ArcGIS is the exclusive tool used for the proximity analysis. The 

environmental justice analysis incorporates ArcGIS’ hot spot analysis and regression 

analysis. The results of the proximity analysis provide evidence that some sensitive 

receptors may be within an unhealthy proximity of industries; however, the results are 

inconclusive. The results of the environmental justice analysis suggest that race may be a 

predictor of industry in Austin, Texas. Further research is necessary in order to establish 

any definitive trends. 
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Introduction 
 

Background of Proximity Analysis 

 

It is well established that exposure to air pollution may lead to adverse health effects. 

Previous studies have demonstrated that symptoms from exposure can range from 

noncritical respiratory illnesses to cancer or premature death (National Ambient Air 

Quality Standards, 2009).  One study that analyzed the relationship between six air 

pollutants and the rate of mortality in three counties observed that concentrations of air 

pollutants were significantly correlated with the rate of mortality (Suresh H. Moolgavkar, 

2000). Another analysis found significant correlation between exposure to air pollution 

and lung cancer (Lee Won Jin et al., 2002). These studies among others indicate that a 

relationship exists between exposure to air pollution and adverse health effects. 

 

Exposure to air pollution does not similarly affect every subpopulation. Groups at risk for 

more severe reactions include those with preexisting respiratory diseases such as 

asthmatics or emphysemics.  Children, elderly, and pregnant women are also considered 

sensitive populations (California Air Resource Board, 2005). Studies have shown that 

these groups have a higher incidence of emergency doctor visits and hospitalizations than 

the population average (NAAQS). Minorities and individuals with a relatively low 

socioeconomic status also suffer from higher rates of illnesses linked to air pollution 

exposure (NAAQS). This is likely because these groups tend to live in closer proximity 

to air pollution emitters (U.S. Environmental Protection Agency, Environmental Justice, 

2009). This increased exposure leads to more accounts of related illnesses. 

 

Sources of outdoor air pollution consist of industry, transportation, and agriculture 

(Pollutants and Sources, 2009). Specific industry sources include chemical 

manufacturers, primary metal production areas, petroleum refineries, waste disposal 

operations, power plants, dry cleaning facilities, and auto body and mechanics operations 

(Scorecard, 2009). These sources are known as point sources because they are stationary 

emitters of air pollutants. (Scorecard, 2009). Due to the health risks associated with 

exposure to air pollution as well as the connection between industry and air pollution 

emissions, recent studies have examined the relationship between industrial land uses and 

air pollution related health effects. 

 

One public health study conducted by Juliana Maantay asserted that “industrial areas 

generally carry a higher environmental burden… in terms of pollution impacts and risks” 

(Juliana Maantay, 2001).  These burdens include adverse air quality, traffic congestion, 

and hazardous emissions.  Maantay observed that Hunts Point, an area in the South Bronx 

with a high proportion of industry, carried “one of the nation’s highest rates of childhood 

asthma” (Maantay). The high rate of asthma was not alone explained by other factors 

such as socioeconomic deprivation. Though Maantay’s research cannot effectively 

attribute adverse health effects to the substantial presence of industry in the area, it does 

provide evidence that a relationship may exist between industrial areas and air pollution 

related illnesses. 
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Another study by Zev Ross et al. used regression analysis to find indicators of 

concentrations of fine particulate matter (PM2.5), an air pollutant associated with heart 

and lung disease (Zev Ross et al., 2007; Fine Particulate Matter, 2009).  The researchers 

regressed three years of data of average PM2.5 concentrations on traffic and land use 

patterns as well as meteorological information. The results indicated that even after 

accounting for traffic, meteorological factors, and agricultural land uses, industrial land 

use was significant in predicting concentrations of PM2.5. (Ross et al.). Areas with a 

relatively higher proportion of industry were positively correlated with concentrations of 

PM2.5. (Ross et al.). The outcome of this study suggests that concentrations of industrial 

air pollutants such as PM2.5 are connected to the incidence of air polluting industries 

within an area. 

 

Owing to the argument that “atmospheric pollution of industrial origin is likely to be 

related to the concentration of industry,” Peter Sainsbury et al. used the proportion of 

land designated as industrial use as a proxy measure of pollution (Sainsbury et al., 1996, 

88). The researchers examined the relationship between deprivation, land use, and health. 

Deprivation was calculated using an index derived from social and economic data. Health 

was determined using the Standardized Mortality Ratio (SMR), which is the ratio of 

observed deaths to expected deaths. Industrial land uses included major industrial 

complexes, power plants, sewage treatment systems, and chemical-using facilities among 

others (Sainsbury et al.). The results of the analysis showed a significant correlation 

between the proportion of industrial land in an area and the SMR. The SMR was 14.4 

percent higher in areas with a high proportion of industry than areas with a low 

proportion (Sainsbury et al.).  

 

A problem with the Sainsbury et al. study is that the proportion of industrial land in an 

area does not directly relate to the concentration of air pollutants in that area. Therefore, 

proportion of industrial land use cannot be used as a proxy measure of pollution. This 

does not preclude the study of consideration. The association found between land use and 

premature death is a significant result. 

 

That a relationship exists between industrial facilities and public health is known. Though 

broad industrial land use data cannot be used to determine type or concentration of air 

pollutants in an area, research demonstrates that a positive correlation does exist between 

land designated as industrial use and air pollution (Pollutants and Sources; Ross et al.). 

EPA’s 2008 Toxic Release Industry (TRI) Report further illustrates that land use defined 

as industrial is linked to air pollution emissions. The chart below shows the pounds of 

emissions released by industries in Travis County, Texas according to industry category. 

Fugitive air emissions refer to emissions released through ventilation systems and 

equipment leaks (TRI Report, 2009). Point source air emissions refer to emissions 

confined in air streams such as stacks or pipes (TRI Report). It should be noted that 

industries are only required to report to the EPA if they are emitting, generating, or 

storing at least ten tons of chemicals per year. The emissions of smaller industries are not 

included below. 
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Industry Type Fugitive 

Air 

Emissions 

Point 

Source 

Air 

Emissions 

Primary Metals 99 0 

Chemicals 9 10 

Stone/Clay/Glass 4 367 

Fabricated Metals 505 1,250 

Petroleum Bulk Terminals 1,515 5,234 

Plastics & Rubber 0 22,220 

Computers & Electronic 

Products 

1,012 55,905 

 Source: U.S. Environmental Protection Agency. Toxic Release Industry  

 Report. 2008. 

 

The City of Austin within Travis County, Texas recognizes the significant impact 

industries have on surrounding areas and designates these land uses as “Major Impact 

Facilities” and “Industrial”. “Major Impact Facilities” include airports, stadiums, 

landfills, resource extraction sites, correctional facilities, and power plants. 

“Industrial” uses include manufacturing, warehousing, dry cleaning, research and 

development, and storage of hazardous materials (City of Austin, 2008). These areas 

are described as having adverse effects on nearby residential areas. The City of Austin 

has suggested that “industry should not be either adjacent to or across the road from 

single family residential or schools” (City of Austin). Additionally, hazardous industries 

such as scrap yards, recycling centers, and other basic industry areas “should be 

prohibited” from being near these receptors (City of Austin). 

 

While industrial land uses are not considered a risk to public health solely because of air 

pollution emissions, many of the industries included on the City of Austin’s list of 

“Major Impact Facilities” or “Industrial” are labeled as sources of air pollution 

(Scorecard). The EPA recognizes the following industries among others as air pollution 

sources: airports, landfills, resource extraction sites, power plants, manufacturers, and 

areas storing hazardous materials (Air Quality Toolkit, 2009; Manufacturing, 2009). 

Additionally, warehouses are generally associated as sources of air pollution due to the 

particulate matter emitted by vehicles distributing equipment to the sites (Western 

Riverside Council of Governments, 2009). Dry cleaning establishments that use 

perchloroethylene are also reported as air pollution sources (CARB). Research and 

development facilities are considered sources of air pollution due to the solvents and 

metals generally emitted on site (CARB). Stadiums, and correctional facilities are the 

only land uses labeled by the City of Austin as “Major Impact Facilities” or “Industrial” 

not immediately recognized as general sources of air pollution. 

 

Based on the connections between (1) exposure to air pollution and adverse health 

impacts, (2) industrial land use and air pollution, and (3) industrial land use and adverse 

health impacts, local and state governments have established land use handbooks 

designed to limit the population’s exposure to air pollutants. Recommendations are made 
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for placing sensitive receptors, defined as residences, schools, daycare centers, 

playgrounds, and medical facilities, at a specified distance from pollution sources based 

on the benefits of reduced risk of adverse health effects. Recommendations made by the 

California Air Resources Board (CARB) and the Western Riverside Council of 

Governments (WRCOG) that are relevant to Austin are shown in the chart below.
1
 The 

proximity recommendations are made in reference to sensitive receptors, which primarily 

comprise land uses that serve at risk populations. Residences are included as well due to 

the significant time individuals spend at home. 

 

Source Category Nearest Proximity Recommendations 

Freeways & High-Traffic Roads  500 feet 

Distribution Centers & 

Warehouses 
 1,000 feet 

Refineries  Avoid sitting sensitive land uses 

immediately downwind of refineries 

Chrome Platers  1,000 feet 

Dry Cleaners using 

Perchloroethylene 
 300 feet where there is one machine 

 500 feet where there are two or more 

machines 

Gas Stations  300 feet where there is a large station 

 50 feet where there is a standard station 
 Source: CARB, WRCOG 

 

The advisories made by CARB and WRCOG in reference to land use planning are based 

upon emissions monitoring at samples of each source category, known air pollution risks, 

and air dispersion models (CARB). This does not imply that areas outside of the 

minimum proximity recommendations are safe. The recommendations are qualitative and 

meant as a starting point for considering public health and incompatible land uses when 

zoning or planning. They also provide a good reference for which to examine current 

land use compatibility within Austin, Texas. The first goal of this study is to use the 

recommendations set forth in Table 2 to uncover possible incompatible land uses in 

Austin. 

 

Environmental Justice Background 

 

The discussion of land use compatibility, specifically with regards to land uses that 

potentially adversely impact public health, raises questions of possible environmental 

inequities within Austin. Environmental justice, defined as the “fair treatment and 

meaningful involvement of all people” mandates that “no group of people… should bear 

a disproportionate share of the negative environmental consequences resulting from 

industrial, municipal, and commercial operations” (Environmental Justice, 2009). 

Empirical studies of other cities have shown evidence of environmental injustices based 

on the proportion of unwanted land uses in racial minority or low income communities. 

                                                             
1 Relevancy determined by features of Austin (e.g. Ports are not included). 
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One study by J. Tom Boer et al. found that income level and race and ethnicity were 

statistically significant predictors of industrial land use in Los Angeles, California 

neighborhoods (Boer et al., 1997). A national study by Evan J. Ringquist used several 

regression models to find predictors of the distribution and density of Toxic Release 

Inventory (TRI) facilities. He concluded that racial minorities experience a 

disproportionately high number of TRI facilities (Ringquist, 1997). A third study 

investigating three categories of predictors of TRI facilities across communities 

nationwide –  urban ecology, economic class, and racial demographics – found a positive 

correlation between proportion of Blacks and proportion of facilities (Daniels and 

Friedman, 1999). These findings suggest that environmental inequities are present within 

the United States. 

 

Based on Austin’s wide range of races, ethnicities, income levels, and educational 

attainments, the city is a prime target for studying possible environmental justice issues. 

Specifically, the high concentration of racial minorities residing East of Interstate 35 and 

the income disparity between populations of west Austin and those of other 

neighborhoods, suggests that some communities may have less influence over the city’s 

land use plans. The second goal of this study is to use spatial and regression analyses to 

examine possible trends of environmental inequities. The distribution of industrial lands 

in Austin is studied according to a number of potential predictor variables. 
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Problem Statement 
 

Exposure to air pollution is correlated with adverse health risks. Close proximity to air 

pollution sources, such as major highways and industries, is also correlated with adverse 

health risks. This being the case, it is necessary for municipalities to revisit their land use 

plans and consider zoning industries at a recommended distance away from sensitive 

receptors in order to avoid situations of incompatible land use. Additionally, planners and 

policymakers should plan to take environmental justice issues into consideration when 

planning future development so that groups of the population do not bear an unfair 

proportion of adverse environmental and health effects. 

 

In order to make smart decisions that protect public health and citizens at large, 

municipalities need to be aware of current incompatible land uses and historical 

environmental inequities. The purpose of this research is to provide an initial review so 

that unhealthy land-use trends can be uncovered, further investigated, and corrected in the 

future. Two related studies are conducted. A proximity analysis guided by CARB’s air 

quality and land use recommendations illustrates potential land use incompatibilities 

within Austin. An environmental justice analysis regarding distribution of industrial lands 

examines possible equity issues within the city. 

 

Research Questions 
 

 Is there evidence of incompatible land uses in Austin, Texas? 

 Are sensitive receptors located at CARB’s recommended distances from air 

pollution sources? 

 Is there evidence of environmental justice issues with respect to industrial land? 

 What indicators predict the distribution and density of industrial lands? 

 

Methodology 
 

The proximity and environmental justice analyses required data on the locations of both 

sensitive receptors and air pollution sources. I selected categories of receptors most 

affected by pollution and sources most prone to pollute based on previous research 

studies as well as CARB’s advisory information. As the intention of the proximity 

analysis was not to determine health risk based on air pollution emissions data, but to test 

Austin’s land use compatibility based on CARB’s guidelines for planning, I selected land 

uses that corresponded to EPA’s and CARB’s definitions of air pollution sources. 

 

Austin demographic information was necessary in order to conduct the environmental 

justice analysis. As previous research found that a greater percentage of undesirable land 

uses were found in areas with a high percentage of minority and economically 
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disadvantaged groups, I retrieved race, education, and income data for each census tract 

in Austin. 

 

Additionally, I required boundary and land feature information for both Austin City and 

Travis County. Though these files were not necessary in order to conduct either analysis, 

they were essential to the creation of visually useful figures. 

 

Lastly, I gathered control variables in order to complete the environmental justice 

analysis. I used price and rent data for each Census tract as a variable to control for the 

economic viability of each parcel designated as industrial land use. I also used the 

effective year of construction for each industrial land use to control for changes in policy 

or affordability over time. 

 

Data Collection 

Sensitive Receptors 

CARB lists the following as sensitive receptors: schools, playgrounds, daycare centers, 

residences, and medical facilities. I chose two of these categories for purpose of 

conducting the proximity analysis. Schools were selected based on the documented 

vulnerability of children exposed to air pollution and the amount of time children spend 

at school each day. Hospitals were selected based on the increased health risks associated 

with exposure to air pollution of individuals with preexisting medical conditions. I 

decided against examining playgrounds because of the limited time children spend each 

day at playgrounds not attached to schools. I did not include daycare centers because of 

the difficulty in accumulating this data. Many undocumented or small daycare facilities 

or babysitting services exist; this information was unavailable. Lastly, I did not examine 

the proximity between residences and air pollution sources for two main reasons. First, 

residences are not considered a most sensitive receptor when compared to schools or 

hospitals (CARB). Second, an initial analysis of the proximity between residences and air 

pollution sources uncovered many potential problems. Because this study was intended to 

primarily analyze more serious incompatible land uses, I did not want to focus on less 

significant issues. Hence, hospitals and schools were designated as sensitive receptors for 

the purpose of the proximity analysis. 

 

I gathered 2009 school data from the Texas Education Agency. Public schools, charters, 

and private institutions grades pre-kindergarten through twelve were all included in the 

school information. Hospital information was garnered from the City of Austin’s 

database of shapefiles. The same symbols were chosen to represent hospitals and schools 

based on their mutual classification as sensitive receptors. 

 

Air Pollution Sources 

I selected “Industrial Land Uses” and “Major Impact Facilities” as designated by the City 

of Austin in addition to major highways carrying more than 100,000 vehicles per day as 

air pollution sources based on the following: 

 Research links air pollution exposure to adverse health effects. 
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 Research demonstrates a positive correlation between percentage of industrial 

land use in an area and concentration of air pollutants. 

 Research demonstrates a positive relationship between percentage of industrial 

land use in an area and the mortality rate. 

 EPA’s allocation of air pollution sources includes industries defined by the City 

of Austin as “Industrial” and “Major Impact Facilities”. 

 CARB’s allocation of air pollution sources includes industries defined by the City 

of Austin as “Industrial” and “Major Impact Facilities”. 

 CARB’s allocation of air pollution sources includes highways carrying more than 

100,000 vehicles per day. 

 The City of Austin asserts that land uses designated as “Industrial” and “Major 

Impact Facilities” may be incompatible with other land uses. 

 This study was intended to analyze the application of CARB’s air quality and land 

use guidelines on Austin; CARB’s categories of air pollution sources most closely 

mimic the City of Austin’s land use designations of “Industrial” and “Major 

Impact Facilities”. 

 

I collected information on industrial lands and major impact facilities from the City of 

Austin’s database of shapefiles. I downloaded land use data from 2003 and selected 

general land uses coded as “500” and “560”.  Land uses coded as “500” refer to 

“Industrial”. Land uses coded as “560” refer to “Major Impact Facilities”. In 2003 the 

City of Austin maintained a separate category for limited warehouse facilities that do not 

adversely impact public safety (City of Austin). Therefore, land use coded as “500” and 

“560” in 2003 only included facilities that do pose possible health risks to the public. I 

used the same color to symbolize each of these land uses on the maps. Analysis was then 

conducted based on the findings. 

 

I also downloaded shapefiles of roads and highways from the City of Austin’s GIS 

database. I selected highways carrying greater than 100,000 vehicles per day based on 

information from the Texas Department of Transportation. I created a separate file of the 

two highways that met this requirement, Interstate 35 and Loop-1 (MoPac), for use in the 

proximity analysis. 

 

CARB’s air quality and land use guidelines advise that standard gasoline dispensing 

facilities should be placed a minimum of 50 feet away from sensitive receptors. However, 

I did not include gasoline stations in the list of air pollution sources. This was because the 

City of Austin categorizes gasoline stations as commercial businesses. This choice was 

made based on the relatively small benefit that would have been gained from including 

gasoline stations in the analysis and the intensive time it would have taken to document 

all standard gasoline stations in Austin. For an initial review, it was deemed more 

important to consider the proximity between sensitive receptors and industrial land uses. 

 

Demographics 

I collected all demographic data at the tract level using the U.S. Census Bureau’s 2000 

SF3 dataset for Travis County. I selected tract level data for the environmental justice 
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analysis because air pollution sources, or industrial land uses, affect a greater area than 

just the immediate surroundings. Thus, both blocks and block groups were estimated to 

be too small of units for sufficient environmental justice analysis regarding air pollution 

sources. Additionally, tract level data provides a bigger unit sample of the population. It 

should be noted that though the SF3 dataset provided all the necessary demographic 

information, and tract level data provided the largest sample, the SF3 dataset is still 

representative of only a sample of the population. Sample sizes for each tract ranged from 

3.3 percent to 23.3 percent. 

 Economic Resources 

I defined economic resources for each tract by median income and poverty level. 

Median income represents the dollar amount median income of each census tract. 

It provides information as to the relative economic resources of the individuals 

living in an area. Environmental inequities are largely a result of the financial 

ability of residents to litigate against the placement of undesirable land uses in or 

near their neighborhood. Median income level is an indicator of such financial 

ability. 

 

The percentage of population at or below poverty level also indicates the relative 

economic resources of a tract. Those tracts with a high percentage of the 

population below poverty level likely do not have equal financial backing as those 

with a low percentage of the population below poverty level. 

 

 Education 

I downloaded high school graduate and college graduate percentages for each 

tract from the Census Bureau for use as education variables. I was interested in 

high school diploma data because this group is generally associated with limited 

informational resources. Similarly, those with high school diplomas, but without 

college degrees represent a middle ground of educational achievement. Though I 

did not expect education level to be a heavy determinant of location of industrial 

land use, I felt it was still necessary to examine the relationship. 

 

The 2000 Census organized diploma and degree achievement by percentage of the 

population that attained each education level. I subtracted each percentage from 

1.00 (100 percent) in order to obtain the percentage of the population without a 

diploma as well as the percentage without a college degree. 

 

Race 

Because research indicates that racial demographics are indicators of the 

percentage of industrial land use as well as air pollution sources, I downloaded the 

percentage of whites, Blacks, and Hispanics by tract level. Individuals classified 

as other ethnicities or races are also present in Austin. However, the three I 

considered comprise the majority of the Austin population. Additionally, the 

complement of non-Hispanic whites indicates the percentage of minorities. Other 

racial profiles were included in this minority count. 
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General Variables 

Variables that may impact the location of industrial land are price or rent of property as 

well as year of construction.  Because rent information for each parcel designated as 

industrial land use was unavailable and available tax data was incomplete, I used the 

median price and rent asked of housing units for each Census tract as a proxy variable. 

This data was collected from the Census Bureau’s 2000 SF3 dataset. The disadvantage of 

using this proxy variable is that the strength of effect is different than it would be if the 

appropriate control variable was used. However, the trend effects should be similar. 

 

The effective year of construction for each industrial use parcel was obtained from the 

City of Austin’s 2003 land use dataset. This information was utilized as a control for 

changes in time. Because my unit of analysis was not at the parcel level, but at the 

Census tract level, I used the median effective construction year for each tract as the 

control variable for time. This presented two main analytical problems. First, the median 

effective construction year is data poor, as it does not include all other construction years 

for each industrial land use parcel within a tract. Second, the dataset included many null 

values for construction year. Thus, the year data is biased. After considering the 

limitations, I chose to maintain the year data for several trial regression analyses. 

 

Boundary & Feature Files 

I used the boundaries of Travis County and Austin for reference on all maps. I also used 

lake features and roads to provide further contextual reference. I obtained roads, lakes, 

and county and city limit lines from the City of Austin and the Capital Area Council of 

Governments (CAPCOG). 

 

Considerations of Data 

 

Though all data are interpreted as being from the same year, each segment of data 

represents information from a different year. This presented a problem for the proximity 

analysis as a parcel designated as an industrial land use may no longer exist. Thus, any 

possible proximity found between each sensitive receptor and potential air pollution 

source needed to be independently analyzed in order to verify that both receptor and 

source are still active.  

 

The environmental justice analysis faced a similar issue. Because land use data is from 

2003 and demographic information is from the 2000 Census, uncertainty surrounds any 

numerical relationship found among the variables. Thus, the environmental justice 

analysis needed to primarily consider overall trends between demographics and 

concentration of industrial lands. 
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Calculate Proximity Analysis 

Following the guidelines provided by CARB’s Air Quality and Land Use Handbook, I 

examined sensitive receptors within a distance of 300, 500, and 1,000 feet of industrial 

land uses as well as within a distance of 

500 feet of the two major highways. I did 

this by buffering each air pollution source 

at the specified distances and determining 

which receptors intersected these buffered 

zones. Current receptors that intersect the 

buffered highways required no further 

analytic action. Current receptors found to 

intersect buffered industrial lands required 

further research. It was necessary to determine if the distance between the receptor and 

the industry was closer than CARB’s advisories based on industry type. Figure 1 shows 

the location of the two major highways, sensitive receptors, and industries. Figures 2 – 5 

illustrate affected sensitive receptors at each distance from potential air pollution sources. 

 

Calculate Environmental Justice Analysis 

 

Possible environmental equity issues were examined using ArcGIS hot spot analyses 

tools and regression analysis. The hot spot analyses highlight the census tracts where 

there are comparatively high concentrations of industries, or stationary air pollution 

sources. Tracts labeled with a standard deviation of 1.96 or higher are statistically 

significant, indicating that it is unlikely that the high concentration of industry found 

within these tracts is a random occurrence. Regression analysis was used to identify any 

statistically significant relationship that may exist between socioeconomic demographics 

and the concentration of industry at the Census tract level. Any significant correlation 

between socioeconomic demographics and concentration of industry indicates that 

environmental inequities with respect to industry location may exist in Austin. 

 

Figures 6 –12 illustrate all socioeconomic demographics considered in both the hot spot 

analyses and the regression analyses. 

 

Hot Spot Analysis 

 

I conducted two hot spot analyses based on the frequency of parcels designated as 

“Industrial” and “Major Impact Facilities” and the percentage of land cover of each tract 

designated as these same uses. I used the census tract as my unit of analysis. I then 

explored the demographic data of each statistically significant hot spot in order to 

determine if the analysis provided trend evidence indicating possible environmental 

equity issues. Figures 13 – 14 display the results of both hot spot analyses. 

 

Examine Relationship between Affected 
Receptors &  Associated Sources

Buffer Highways at 500 feet and Industries at 
300, 500, & 1,000 feet 

Map Sensitive Receptors & Air Pollution Sources
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Regression Analysis 

 

I conducted several different regression analyses based on the three dependent variables 

and associated applied regression models described in the chart below. I selected three 

dependent variables because they each offer a specific insight into the distribution of 

industrial lands. The variable binary count can indicate if a pattern exists among census 

tracts with no industrial lands. Frequency can illustrate if a linear relationship exists 

between an indicator variable and the number of industrial lands within a Census tract. 

Percentage can show if a correlation of percent increase in one variable leads to a 

significant increase in the proportion of industrial land area to overall area. 

 

Dependent 

Variable 

Description Applied Regression Model 

Binary Count Equal to “1” for Census tracts with at 

least one industrial parcel, and is equal 

to “0” for Census tracts with no 

industrial parcels (i.e. 1 or 0) 

Probit: Dependent variable 

can be either “0” or “1” 

(binary) 

Frequency Equal to a whole number of industrial 

parcels located within the Census tract 

(i.e. 0, 1, 2, 3,...) 

Linear: Dependent variable 

can be any value  

Percentage Equal to the area of industrial land 

divided by the total land area of a 

Census tract 

Logistic: Dependent 

variable can be any 

continuous value between 

“0” and “1” 

 

For each analysis, I considered economic, race and ethnic, education, and general 

variables. Because of the dependent relationships among the independent variables, each 

regression used only one variable from the economic and education categories and no 

more than two variables from the race and ethnic and general categories. The squared 

term of median income and poverty level were included in each analysis that included the 

corresponding unsquared term due to research that indicates the relationship between 

financial resources and industrial lands is curved. The regression models analyzed are 

shown below. 
 

Binary Count = β0+ β1 White + β2Median + β3Median2 + β4NoHigh + β5Rent [Probit Model] 

Frequency = β0+ β1 Black + β2Hispanic + β3Poverty + β4Poverty2 + β5Price + β6Year [Linear Model] 

Percentage = β0+ β1 Hispanic + β2Black + β3Median + β4Median2 + β5NoBach + β6Rent [Logistic Model] 
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Findings 
 

The findings are illustrated by the proximity, demographic, and hot spot maps. A short 

description of each map’s purpose is found below. 

 

Proximity Maps 

Location of Sensitive Receptors and Industrial Lands illustrates the location of the 

receptors, industrial land use parcels, and two major freeways examined in the proximity 

analysis. 

Sensitive Receptors within 500 Feet of Major Highways displays the location of two 

receptors within 500 feet of major highways as well major highways and industrial land 

use parcels. 

Sensitive Receptors within 300 Feet of Industrial Lands displays the location of 

thirteen receptors within 300 feet of industrial land parcels as well as major highways and 

industrial land use parcels. 

Sensitive Receptors within 500 Feet of Industrial Lands displays the location of 

twenty-seven receptors within 500 feet of industrial land parcels as well as major 

highways and industrial land use parcels. 

Sensitive Receptors within 1000 Feet of Industrial Lands displays the location of 

sixty-one receptors within 1,000 feet of industrial land parcels as well as major highways 

and industrial land use parcels. 

 

Demographic Maps 

Percentage without Bachelor’s Degree by Census Tract shows the percentage of the 

sample defined as not having obtained a Bachelor’s degree by census tract. Percentages 

for each census tract are categorized as below ten percent, between ten and twenty 

percent, between twenty and forty percent, between forty and sixty percent, and greater 

than sixty percent. 

Percentage without High School Diploma by Census Tract shows the percentage of 

the sample defined as not having obtained a high school diploma by census tract. 

Median Income by Census Tract shows the median income of the sample by census 

tract. Median income is separated into five classifications according to natural breaks in 

the data. 

Percentage Below Poverty Level by Census Tract shows the percentage of the sample 

below poverty level by census tract. 

Percentage of Whites by Census Tract shows the percentage of the sample self-

identified as non-Hispanic whites by census tract. 

Percentage of Blacks by Census Tract shows the percentage of the sample self-

identified as Black by census tract. 

Percentage of Hispanics by Census Tract shows the percentage of the sample self-

identified as Hispanic by census tract. 
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Hot Spot Maps 

Hot Spot by Frequency of Industrial Lands identifies census tracts with a relatively 

high number of land uses classified as “Industrial” and “Major Impact Facilities”.  

Hot Spots by Land Cover of Industrial Lands identifies census tracts with a relatively 

high percentage of tract area land designated as “Industrial” and “Major Impact 

Facilities”.  
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Analysis 

Proximity Analysis 

 

The first maps highlight two sensitive receptors within 500 feet of major highways. The 

first, St. David’s Hospital is near Interstate 35. The second, Clayton Elementary, is near 

Mopac Loop 1. Each of these receptors may be well insulated and ventilated in order to 

protect harm from air pollution exposure; however, according to CARB 

recommendations, future zoning policies should take into consideration that the location 

of these two sensitive receptors are near major highways. 

 

The second map shows that thirteen schools are within 300 feet of industrial lands. 

Though this finding alone does not indicate that children attending these schools face 

increased health risk from exposure to air pollution, it does suggest that further 

investigation should be conducted to learn if each school is necessarily equipped with 

mitigation technology including triple-paned windows, air conditioning systems, and 

other items. Ten of the thirteen schools are in proximity to warehousing facilities. Of the 

remaining three, one is near a Samsung manufacturing plant and one is near an oil field 

operation. The last school is close to an industrial land classified as miscellaneous. 

 

Fourteen additional receptors are found on the map titled as Sensitive Receptors within 

500 Feet of Industrial Lands. Four of the receptors are medical facilities and the other ten 

are schools. Similar to the data found on the second map, eleven proximal relationships 

are with industrial lands defined as “warehousing”. Three are with facilities designated as 

“manufacturing”. Proximal relationships of note include Starbright Pediatric 

Rehabilitation Center and a clay works warehousing facility as well as the U.S. Veteran 

Outpatient Center and a chemical manufacturer. 

 

The final proximity map counts 61 sensitive receptors within a 1000 foot distance of 

industrial lands. Many of the receptors are within proximity of up to twelve different 

parcels designated as industrial lands. This may indicate that air pollution emissions are 

not significantly high in those areas or that those specific receptors are equipped to deal 

with the emission levels. It may also suggest that land use incompatibility is present in 

Austin and that future policymakers should consider implementing stricter zoning 

regulations. 

 

Many of the business types were described in the industrial land use dataset as trucking 

services, metal and body shops, paint manufacturing, clay manufacturing, iron and steel 

warehouses, and recycling facilities. The guidelines of CARB advise that most of these 

industries should be located a minimum of 300 feet away of sensitive receptors. 

According to CARB, air pollution emissions data should be collected at the thirteen 

sensitive receptors in proximity of these industries. The emissions data should then be 

used to inform the City of potential land use incompatibilities. Based on CARB’s 

recommendations, similar investigations should take place for all 61 sensitive receptors 

within a 1,000 foot distance of warehouses and distribution centers. 
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Initial priorities may include the two schools in proximity of the oil field operation as 

well as the school near the resource extraction site. Kipp Austin Collegiate is within 1000 

feet and Oak Meadows Elementary is within 300 feet of the oil field operation. Davis 

Elementary is within 500 feet of mining manufacturers.  

 

Though the findings do not provide absolute evidence of incompatible land use in Austin, 

they do suggest that the proximity between some sensitive receptors and some industrial 

lands are closer than recommended by CARB’s Air Quality and Land Use Handbook. 

 

Environmental Justice Analysis 

Demographics 

The demographic data suggests that Austin neighborhoods are segregated by race, 

ethnicity, income, and education level. The map titled as Percentage of Blacks by Census 

Tract indicates that a comparatively high concentration of Blacks reside east of Interstate 

35. Census data shows that greater percentages of Hispanics live east of the highway as 

well. Conversely, the majority West Austin is characterized by high percentages of non-

Hispanic whites. 

 

The maps of income level and educational attainment reveal similar patterns. The highest 

percentages of individuals aged 25 or older without a Bachelor’s degree are east of 

Interstate 35. Census tracts with greatest concentrations of degree holders are all located 

west of the highway. The map titled Percentage without High School Diploma by Census 

Tract mimics this trend. Median income levels by census tract indicate that west Austin 

reports higher income than does east Austin. Poverty level data by census tract supports 

this indication. 

 

Hot Spots 

The hot spot analyses indicate the likelihood that a high number or large proportion of 

industrial lands is located at random within each tract. A standard deviation of 1.96 or 

higher suggests that the number or proportion of industrial lands within a census tract is 

not random at a 95% confidence level. If the distribution of industrial lands within Austin 

is not random, then it is supposed that indicator variables can be identified. The graph 

below shows the demographics of census tracts with the largest standard deviations 

(>2.58) as identified by Hot Spot Analysis by Frequency of Industrial Lands. The 

percentages of six potential indicator variables by census tract are identified and 

compared to the SF3 dataset sample average. 
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Several demographic trends are recognizable in the graph. Though census tract 18.24 

comprises a greater amount of whites than the sample average, tracts 23.12 and 23.14 are 

associated with smaller percentages of whites. Additionally, these tracts have a greater 

percentage of Hispanics and a greater percentage of individuals below the poverty line. 

Though the trends of census tracts 23.12 and 23.14 are in opposition with tract 18.24 for 

most demographic data, all three are defined by a high percentage of individuals with no 

Bachelor’s degree as compared to the sample average. The hot spot analysis by frequency 

suggests that socioeconomic factors may be indicators of the number of industrial lands 

within a census tract; however, the evidence is not conclusive. 

 

The graph below shows the demographics of selected census tracts with the largest 

standard deviations (>2.58) as identified by Hot Spot Analysis by Land Cover of 

Industrial Lands. The percentages of the same six potential indicator variables by census 

tract are identified and compared to the SF3 dataset sample average. 
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Though both hot spot analyses measure distribution of industrial lands in Austin, they 

measure it very differently. The first analysis categorized density by number of lands per 

census tract; the second categorized density by percentage of census tract area covered 

with industrial lands. The result of these categorizations was that the second hot spot 

analysis identified all different hot spots than the first. Five of the nine census tracts with 

a standard deviation of greater than 2.58 are shown in the above chart. It is clear that 

there are obvious demographic trends after a careful look at the data. This suggests that 

other variables may be better predictors of the location of industrial lands that require 

larger parcels. For this analysis, ecology data and population density might be better 

indicators of industries’ locations 

 

Regression 

The results of the regression models are found on the chart on the next page. Because the 

data points were not accurate enough to warrant making numerical estimates as to the 

strength of each relationship, and the R
2
 was low signifying that the models were missing 

important indicator variables, I focused on the signs of each parameter estimate as well as 

the t-statistic/Chi-square statistic, which indicate statistical significance. It should be 

noted when reviewing the results that binary count and percentage are predictive in the 

direction of “0” or, no industry. Frequency is predictive in the direction of industry. 

 

For each model, a different indicator variable appears significant. Though this may be a 

result of poor modeling and a poor fit of the variables, it may also accurately describe 

distribution trends of industrial land use. Based on the result of the probit model, an 

increase in the percentage of whites indicates a decrease in the likelihood of the 

occurrence of any industrial lands within a census tract. This result is supported by the 

demographic data as well as the hot spot analysis by frequency of industrial lands. 
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The results of the linear model suggest that percentage of Hispanics within a census tract 

may serve as an indicator of number of industrial lands within the tract. According to the 

results, an increase in the percentage of Hispanics correlates with an increase in the 

number or count of industrial lands within that tract. The chart, Demographics of Tracts 

with Standard Deviation > 2.58 in the Hot Spot Analysis by Frequency found in the hot 

spot analysis discussion, supports this result. 

 

The outcome of the logistic model shows that a correlation may exist between the 

percentage of the census tract population that did not obtain Bachelor’s degrees and the 

total percentage area within a census tract of industrial lands. A high percentage of 

individuals with Bachelor’s degrees correlates with a smaller total percentage area of 

industrial lands. Though this result is not directly supported by either hot spot analysis, 

based on previous research and the demographic data garnered from this study, the 

outcome is not unjustifiable. 

 

The regression analysis suggests that there may be environmental inequities regarding 

location of industrial land based on educational attainment as well as race and ethnicity. 

The lack of other relevant variables such as urban ecology, historical data, and population 

density, however, preclude the regression analysis from leading to any conclusive 

statements. Additionally, because none of the models provided a good fit for predicting 

location of industrial land, it is evident that other missing variables may be more 

indicative of industrial land use patterns. 

 

 

 

 

 

. 
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 Binary Count Frequency Percentage 

 [Probit Model] [Linear Model] [Logistic Model] 

 Coefficient Chi-Square Coefficient T-Stat Coefficient Chi-Square 

Intercept -2.1083 7.31 -297.583 -0.55 9.9563 44.3573 

 

Education 
      

    No Bachelor’s - - - - -0.0446 9.1397 

    No High School 0.0089 0.57 - - - - 

Economic 

Resources 
      

    Median Income -0 0.09 - - -0 5.0744 

    Median 

    Income
2
 

0 0.06 - - 0 2.9875 

    Poverty Level - - 0.20916 0.26 - - 

    Poverty Level
2
 - - -0.00683 -0.38 - - 

 

Race & Ethnicity 
      

    Whites 0.0271 12.08 - - - - 

    Blacks - - - - -0.00653       0.2414         

    Hispanics - - 0.40147 2.81 -0.00219       0.0275         

General 

Variables 
      

    Median Year - - 0.13773 0.48   

    Price Asked - - -0 -0.20   

    Rent Asked 0.0003 0.74   -0.00014     0.1124 

          R
2 
= 0.1264
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Conclusion 
 

The goal of the proximity analysis was to provide a preliminary review of possible land 

use incompatibilities within Austin, Texas. Figures 2 – 5 and the proximity analysis 

suggested that some sensitive receptors may be within an unhealthy proximity of 

industrial lands. This indication was based on CARB’s Air Quality and Land Use 

Handbook, EPA’s description of air pollution sources, and the City of Austin’s assertion 

that industrial lands should be located away from land uses designated as “residential” or 

similar. As all evidence was circumstantial, it cannot be definitively stated that there are 

occurrences of incompatible land use in Austin. However, based on this initial review, it 

is recommended to conduct further detailed research using current emissions, health, and 

land use data. 

 

The purpose of the environmental justice analysis was to decipher probable relationships 

between demographic variables and distribution of industrial lands in Austin. The 

analysis was limited by incomplete land use data, inconsistent sample sizes between 

census tracts, and missing indicator variables. Thus, the examination into environmental 

inequities with respect to industrial lands proved inconclusive. At the same time, future 

research is recommended in this area as both hot spot and regression analyses uncovered 

the predictive capacity of race on the distribution of industrial land in Austin. 
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Appendix 
 

Data Sources  

 

City of Austin 

Format: Polygon, Line, Point 

Files:  2003 Land Use 

  County Boundary 

  Hospitals 

  Major/Minor Arterials 

Projection:  1983 State Plane Texas Central 4203 (feet) 

Datum: GCS_NAD_1983 

Details: I extracted industrial land use, major impact facilities, and roads shapes 

within the 2003 Land Use file. I extracted IH-35 and MOPAC from the 

Major/Minor Arterials file. 

Source: ftp://ftp.ci.austin.tx.us/GIS-Data/Regional/coa_gis.html 

 

Capital Council of Governments 

Format: Polygon 

Files:  Lakes 

  Austin City Limits 

Projection: 1983 State Plane Texas Central 4203 (feet) 

Datum: GCS_NAD_1983 

Details: Only large lakes in Travis County were selected and added to the maps. 

Source:  http://www.capcog.org/information-clearinghouse/geospatial-data/ 

 

Texas Education Agency 

Format: Point 

File:  Schools 2009 

Projection: Texas Centric Mapping System/Lambert Conformal 

Datum: GCS_NAD_1983  

Details: This is the most recent school location data. 

Source: http://ritter.tea.state.tx.us/SDL/sdldownload.html 

 

Environmental Sensitivities Research Institute (ESRI) 

Format: Polygon 

File:  Census Tracts 2000 

Projection: Undefined 

Datum: GCS_NAD_1983 

Details: This file represented the geographic boundaries of census tracts in Travis 

County, Texas. 

Source: http://www.esri.com/data/download/census2000-tigerline/index.html 

  

U.S. Census Bureau 

Format: SF3 Data Tables 
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Files:  Educational Attainment 

  Household Income 

  Selected Economic Information 

  Selected Social Information 

  Percent of Population in Sample 

Details: These tables were downloaded as separate spreadsheets. Educational 

attainment, race, ethnicity, economic resources, and general data were 

then obtained and placed in a separate spreadsheet that was then attached 

to the Census Tracts 2000 shapefile. 

Source: http://www.census.gov/main/www/cen2000.html 

 

Texas Natural Resources Information System 

Format: Polygon 

Files:  Texas StratMap 

Projection: Undefined 

Datum: GCS_NAD_1983 

Details: This file is used only as a reference map to Texas. 

Source: http://www.tnris.state.tx.us/datadownload/download.jsp 

 

Step by Step Guide 

 

I. Collect & Clean Data 

a.  Download the following data from the City of Austin, the Texas Education 

Agency, the Capital Council of Governments , and the Environmental 

Sensitivities Research Institute 

i.  2003 Land Use Detailed 

ii. County Boundary 

iii. Hospitals 

iv. Major/Minor Arterials 

v. Lakes 

vi. Austin City Limits 

vii. Schools 

viii. Census Tracts 2000 

ix. Texas StratMap 

b.  Define Census Tracts 2000 and Counties according to the sources’ metadata 

c. Project Census Tracts 2000, Schools, and Texas StratMap to the appropriate 

Projection Coordinate System – 1983 State Plane Central Texas 4203 (feet) 

d. Download the following files from the U.S. Census Bureau SF3 Dataset into an 

Excel spreadsheet and save separately 

  i.  Educational Attainment 

  ii. Household Income 

  iii. Selected Economic Information 

  iv. Selected Social Information 

  v. Percent of Population in Sample 

e. Save the following tables to a single Excel spreadsheet and save as CensusData 
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  i. Price Asked, Price 

  ii. Rent Asked, Rent 

  iii. Percentage of Population with High School Diploma, Diploma 

  iv. Percentage of Population with Bachelor’s Degree, Bachelor 

  v. Percentage of Population below Poverty Level, Poverty 

  vi. Median Income, Median 

  vii. Percentage of Population Defined as Non-Hispanic Whites, Whites 

  viii. Percentage of Population Defined as Blacks, Blacks 

  ix. Percentage of Population Defined as Hispanics, Hispanics 

f. Use Excel to get the complementary percentage of two fields 

i. Create a new field titled NoDiploma by subtracting Diploma from 

100 

ii. Create a new field titled NoBachelor by subtracting Bachelor from 

100 

f. Add all shapefiles to ArcMap 

g. Join CensusData to Census Tracts 2000 

  i. Click on the Census Tracts 2000 in the table of contents 

  ii. Select Join > Joins & Relates 

  iii. Select to join to a data table by the common field STFID 

  iv. Select to join to common field GEO_ID2 

h. Create a Travis County shape file 

i.  Select Select by Attributes 

ii. Click on Travis County on the map 

iii. Click on counties in the table of contents > Selection  > Create 

Layer From Selected Features 

iv. Label the new layer Travis 

v. Remove counties from the map 

i. Clip Schools, Hospitals, and Census Tracts 2000 by Austin City Limits 

 . i. Select Analysis Tools > Extract > Clip 

ii. Select Schools as the input feature 

iii. Select Austin City Limits as the clip feature. 

iv. Click OK, then Close 

v. Repeat steps i. – iv. for the remaining layers 

j. Create a shape file of industrial land use and major impact facilities only 

i.  Select 2003 Land Use in the table of contents 

ii. Open the Attribute Table 

iii. Select Options > Select by Attributes  

iv. Enter “LU2003” = 510 OR “LU2003” = 520 OR “LU2003” = 530 

OR “LU2003” = 560 OR “LU2003” = 570 

v. Click Apply, then Close 

vi. Click on 2003 Land Use in the table of contents > Selection > 

Create Layer From Selected Features 

k. Clip the 2003 Industrial Land Use selection by Austin City Limits with 1,000 foot 

buffer. 

  i. Select Analysis Tools > Extract > Clip 

  ii. Select 2003 Industrial Land Use as the input feature 
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  iii. Select Austin City Limits as the clip feature 

  iv. Type 1000 feet for optional buffer 

  v. Click OK, then Close 

l. Create a separate shape file of roads found in the 2003 Land Use by Austin City 

Limits 

i. Clip 2003 Land Use by selecting Austin City Limits as the clip 

feature 

  ii. Choose to Select by Attributes. Select Roads 

 iii. Choose to make a separate layer from the selected features and 

save as Austin Roads 

  iv. Remove 2003 Land Use 

m. Extract MOPAC and IH-35 arterials from Major/Minor Arterials 

  i. Choose to Select by Attributes 

ii. Type “STREET_NAM” = MOPAC OR “STREET_NAM” = 

MoPac OR “STREET_NAM” = IH-35 

iii. Click OK, then Close 

iv. Choose to make a separate layer from the selected features and title 

it Major Highways 

v. Remove Major/Minor Arterials 

n. Select only large lakes from the Lakes 

  i. Choose Interactive Selection Method > Add to Current Selection 

ii. Select Lake Travis, Lake Austin, and other large lakes within 

Travis County 

  iii. Choose to make a separate layer form the selected features 

  iv. Remove Lakes 

o. Save all new shapefiles and joint tables for use in later maps 

 

II. Proximity Reference Map 1 

a. Add the following shapefiles to a data frame titled Primary in ArcMap 

i. 2003 Industrial Land Use 

ii. Major Highways 

iii. Schools 

iv. Hospitals 

v. Austin City Limits 

vi. Lakes 

vii. Travis 

viii. Austin Roads 

b. Label the two major highways in the data frame as 35 and 1 

c. Label the surrounding counties of Travis: Williamson, Hays, and Burnet 

d. Select the appropriate symbols for Schools, and 2003 Industrial Land Use 

e. Add a legend, a north arrow, and a scale bar 

f. Add Travis to a second data frame in ArcMap 

g. Add an extent rectangle for Travis according to Primary 

h. Add Texas StratMap to a third data frame in ArcMap 

i. Add an extent rectangle for Texas StratMap according to Primary 
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j. Add a text book and type in author data, source information, projection coordinate 

system, and notes 

k. Save as a template to be used for all other maps 

j. Save as Proximity Reference Map 1 

 

III. Proximity Analysis Map 2 

a. Start with the Proximity Reference Map 1 

b. Create a buffer for Major Highways 

  i. Select Analysis Tools  > Proximity  > Buffer 

  ii. Select Major Highways for Input Feature 

  iii. Type MajorHighwaysBuffer in the Output Class field 

  iv. Type 500 feet for the appropriate buffer distance. 

  v. Select Full for Side Type 

  vi. Select OK, then Close 

c. Intersect MajorHighwaysBuffer with Schools and Hospitals 

  i. Select Analysis Tools >Overlay > Intersect 

  ii. Select MajorHighwaysBuffer and Schools for Input Features 

  iii. Type SchoolHwyIntersect for the Output Class field 

  iv. Press OK, then Close 

  v. Repeat steps i. – iv. for Hospitals 

d. Remove Schools and Hospitals from the map so that only intersection points are 

displayed 

e. Select appropriate symbology to represent Schools and Hospitals within a 500 

foot distance from Major Highways 

f. Save 

 

IV. Proximity Analysis Maps 3 – 5 

a. Start with the Proximity Reference Map 1 

b. Create three buffers for 2003 Industrial Land Uses at 300, 500, and 1,000 foot 

distances 

  i. Select Analysis Tools > Proximity > Buffer 

  ii. Select 2003 Industrial Land Use for Input Feature 

  iii. Type Industrial300 in the Output Class field 

  iv. Type 300 feet for the appropriate buffer distance. 

  v. Select Full for Side Type 

  vi. Select OK, then Close 

  vii. Repeat steps i. – vi. for buffer distances of 500 and 1,000 feet 

c. Intersect Industrial300 with Schools and Hospitals 

  i. Select Analysis Tools > Overlay > Intersect 

  ii. Select Industrial300 and Schools for Input Features 

  iii. Type School300Intersect for the Output Class field 

  iv. Press OK, then Close 

  v. Repeat steps i. – iv. for Industrial500, Industrial1000 

  vi. Repeat steps i. – v. for Hospitals 
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d. Select the same symbology as that of Map 2 for Schools and Hospitals within a 

given proximity of industrial land uses 

e. Save 

 

V. Environmental Justice Analysis Maps 6 – 12 

a. Start with Proximity Reference Map 1 

b. Remove the following shapefiles: 

  i. Schools 

  ii. Hospitals 

  iii. Austin Roads 

  iv.  2003 Industrial Land Uses 

c. Add Census Tracts 2000, which has already been joined to the CensusData 

d. Create maps that show the distribution of Hispanics, Whites, Blacks, Poverty, 

Median, NoDiploma, and NoBachelor 

  i. Select Census Tracts 2000 in the table of contents 

  ii. Select Properties > Symbology > Graduated colors 

  iii. Select to symbolize by Hispanics 

  iv. Select to manually classify 

  v. Break Hispanics into the following 5 classes 

 <10% 

 10-20% 

 20-40% 

 40-60% 

 >60% 

vi. Save map. 

vii. Repeat steps i. – vi. for Whites, Blacks, Poverty, Median, 

NoDiploma, and NoBachelor 

 

VI. Hot Spot Analysis Maps 13 – 14 

a. Start with Proximity Reference Map 1 

b. Remove the following shapefiles: 

  i. Schools 

  ii. Hospitals 

  iii. Austin Roads 

c. Add Census Tracts 2000, which has already been joined to the CensusData 

d. Uncheck 2003 Industrial Land Use so that it is in the table of contents but not 

visible on the map 

e. Add a the square footage of each tract to 2003 Industrial Land Use 

  i. Select Add Field in the attribute table 

ii. Title it TraArea, select Double for type, then press OK 

iii. Select the new field, TraArea and select Calculate Geometry 

iv. Select Area for property and Square Feet for units 

v. Press OK, then close the attribute table 

f. Join Census Tracts 2000 and 2003 Industrial Land Use 
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  i. Select Census Tracts 2000 > Joins & Relates > Join 

  ii. Select to Join data from another layer based on spatial location 

  iii. Select to join to 2003 Industrial Land Use 

  iv. Type TractsParcelsJoin for the Output field 

  v. Press OK, then Close 

g. Create new field layer of land use frequency data that includes only counts greater 

than zero 

  i. Press Selection > Select by Attributes 

  ii. Select for the layer, TractsParcelsJoin 

iii. Type “Count  > 0” so that Count_ will only include Census tracts 

where there is at least one parcel of industrial land use 

 iv. Press OK, then Close 

 v. Save selection as new layer, Frequency 

g. Conduct hot spot analysis for Frequency 

  i. Select the tool Hot Spot Analysis (Getis-Ord Gi*) 

  ii. Select Frequency as the input feature class 

  iii. Select Count_ as the input field 

  iv. Type FrequencyHotSpot for the Output field 

v. Remove the three lowest Z-scores on the new layer, 

FrequencyHotSpot 

  vi. Adjust colors of the four remaining Z-scores 

h. Save map as Frequency 

i. Conduct a spatial join of 2003 Industrial Land Use and Census Tract 2000 

  i. Select Analysis tools > Overlay > Spatial Join 

  ii. Select Census Tracts 2000 as the target feature 

  iii. Select 2003 Industrial Land Use as the join feature 

  iv. Select LandUseSpatialJoin as the output feature 

  v. Select to Join One to Many in the join operation 

  vi. Select Intersect as the match option 

  vii. Press OK, then Close 

j. Calculate the new area for each industrial land use within each census tract  

i. Open the attribute table of the newly added layer, 

LandUseSpatialJoin and select to Add Field 

ii. Title it UseArea, select Double for type, then press OK 

iii. Select the new field, UseArea and select Calculate Geometry 

iv. Select Area for property and Square Feet for units 

v. Press OK, then close the attribute table 

k. Sum the square footage for all industrial land use parcels according to their cover 

in each census tract 

  i. Select Analysis tools > Statistics > Summary Statistics 

  ii. Select LandUseSpatialJoin as the input table 

  iii. Add UseArea to the statistics field 

  iv. Add GEO_ID2 as the case field 

  v. Press OK 

j. Create an industrial land use percentage per census tract 
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i. Open the attribute table of LandUseSpatialJoin and select to Add 

Field 

  ii. Title it LandPer, select Double for type, then press OK 

  iii. Select the new field, LandPer and select Field Calculator 

  iv. Add SUM_(the newly created summary statistics information) 

  v. Select the division symbol, / 

  vi. Add TraArea 

  vii. Press OK 

k. Repeat steps g. – h. for Percentage 

 

VII. Environmental Justice Analysis Regression Model 

a. Save the CensusData as an Excel 97-2003 compatible workbook. 

b. Add the following columns according to the unit, Census tract 

i. Frequency or Count data. Label this Count 

ii. Median effective year of construction (this information is found on 

LandUseSpatialJoin. Label this Year 

iii. Percentage of industrial land cover. Label this Percentage 

iv. Binary count data where if Count = 0, then Count = 0. For all other 

positive integers, Count = 1. Label this BinaryCount 

v. Median squared. Label this Median2 

vi. Poverty squared. Label this Poverty2 

c. Open up SAS 

d. Import CensusData into SAS and save as EJ 

e. Run a probit model according to the following: 

   BinaryCount = White +Median + Median2 + NoHigh + Rent 

f. Run a linear regression model according to the following: 

Frequency = Black + Hispanic + Poverty + Poverty2 + Price + 

Year 

g. Run a logistic regression model according to the following: 

Percentage = Black + Hispanic + Median + Median2 + NoBach + 

Rent 

  



 

 
 

 


