


Introduction and Significance

The aim of this study is to identify which communities in
Lubbock County exist with close proximity to environmental hazard
sites.

Using GIS and spatial analysis, we examine the
relationships between the spatial distributions of income, race, ethnicity
educational attainment and distance to facilities releasing
hazardous waste.



Environmental Ineqluality

Environmental Inequaltiy (Environmental Justice) – the notion that communities
and groups (typically minority groups) are disproportionally located at a closer 
proximity to environmental health hazards, and potentially disadvantaged by this.

The field of “Environmental Justice” stemmed from the United Church of Christ’s 1987 
report “Toxic Wastes and Race in the United States”.  Academic works, spearheaded by
geographer Laura Pulido emerged in the early 1990s.



Pitfalls of Prior Research

- Inconsistent data and metrics - many papers disagree with what determines
“environmental inequality”

- Inconsistent methods of spatial analysis – some papers use simple overlay
and proximity analyses while others use spatial autocorrelation

- Multiple spatial scales are used – these not compatible with other studies/areas

- Attempt to prove causation or racism (intent to discriminate)

- Poor quality datasets or poor data collection methods

- People describe patterns and phenomena but do not measure how intense an
inequality is or how clustered point data are

- A large regional bias and large-city bias exists.  A city the size of Lubbock and
in the South Plains Region has never been used to evaluate environmental inequality



In Recent News…



ACRONYM PROGRAM DESCRIPTION

FRS Facility Registration System A registry of facilities belonging to one or more of the following special regulatory programs

ICIS Integrated Compliance Information System
Provides compliance tracking and assurance data for law enforcement, this is a secure system, data is not 

public

AFS Air Facility System In conjunction with the Clean Air Act, tracks facility compliance to reduce point source air pollution

NPDES National Pollution Discharge Elimination System In conjunction with the Clean Water Act, tracks facility compliance to reduce point source water pollution

LQG Large Quantity Generators Facilities that generate at least 1,000 kg per month of hazardous chemical waste

TRI Toxic Releases Inventory Facilties with regulated controlled releases of toxic materials

BROWNFIELD Brownfields
Properties where redevelopment is complicated by contamination or significant hazardous pollution (Ex. 

former TRI facilties)

SSTS Section Seven Tracking System
Mandated through Sec. 7 of the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), facilties 

producing and/or releasing pesticides

TCEQ ACR Agency Central Registry
Texas Commission on Environmental Quality - State operated database for state regulatory compliance 

tracking

EPA FRS Programs and Data

Number of study facilities in Lubbock County - 67







2011 5-year ACS and Decennial Census Data

ACS and Decennial Census
data was available at the 
census block group level.
This is the smallest scale
of data available for the 
following variables:

-Median Household Income
-Race
-Ethnicity
-Educational Attainment
(No HS, College Grad., etc)

An even smaller scale 
geography may violate 
residents’ privacy.

There are 204 census block groups in Lubbock County



2011 5-year ACS and Decennial Census Data
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2011 5-year ACS and Decennial Census Data



2011 5-year ACS and Decennial Census Data

Latino/Hispanic and African American populations 
were very skewed.  In the predictive regression, a log transformation

was applied to these variables.







2012-2013 Lubbock Facility Toxic Air Releases



















Statistical  and Spatial Analyses

Ripley’s K – A test measuring how clustered point pattern data is within a 
given geography (ex. County)

Predictive Regression – A test measuring the predictive ability and association
between demographic variables and nearest-neighbor distance between Census 
block group centroids and environmental health hazards (facilities)

Kernel Density Analysis – A visual analysis that creates a raster (grid) dataset of
probability values.  These values reflect the probability that a facility is located
in a given cell.  Grid cells in areas with a high density of facilities have a higher
residual probability that a facility will be located there. 



Kernel Density



Ripley’s K

Observed values deviated significantly from
spatial randomness (Expected Values)



Predictive Regression

Dependent Variable: 
Mean distance between block group centroids and the nearest neighbor 
hazardous waste facility.

Predictive Variables: 
Percent African American Population
Percent Latino/Hispanic Population
Educational Attainment (Percent of Population with a College Degree)
Median Income

Multiple R-sqaured value: 0.2807  



Regression Results (continued)

Block groups with a high density African American population are

located at average of 568.1 m. (1863.8 ft.) CLOSER to toxic waste

releasing facilities, than the average for all block groups in the county.

Block groups with a high density of Latino/Hispanic population are

located at a distance very similar to the average for all block groups.

This suggests there is no inequality.

Block groups with a higher median income are located 617.2 m.

(2024.9 ft.) FURTHER than the average block group in the county.



Lubbock City Ordinance 225 (8 March 1923)



16th Street & Ave. C





Implications

Image courtesy of Lubbock Avalanche Journal  2013

Communities located at
a closer proximity to toxic waste
releasing facilities may experience
higher rates of exposure symptoms
and related health effects.

Identifying which communities
are located closer to health hazards 
may aid in emergency response and 
resource allocation.  

Knowledge of what lies beyond 
your backyard.  People have a right
to know the hazards they are being 
exposed to.  There are legal, health
and moral implications.  Often, city
officials are unaware of these issues.



Environmental Justice vs. Environmental Racism

Just because an inequality or spatial
pattern exists does not mean that:

a) A community is actually 
“disadvantaged”

b) The pattern is due to implicit
racism

Further historical investigation is 
required to understand how the issue
came to be



Research Statement

This project maps changes in the development and severity of
segregation and environmental inequality in Lubbock over time.

A mixed-method approach consisting of historical mapping,
remote sensing, archival research and fieldwork, provides a
means of analyzing the development of environmental justice
issues in Lubbock.



Context

In the context of prior work, this project studies which came
first, the people or the hazard. Also, this project seeks to identify
the time period when the issue became “racialized”. Lastly, this
project examines whether current patterns and signs of lag
causation are the result of implicit racism or coincidence.



Oral Histories, Interviews and 
Unsubstantiated Claims

• Foster, R.L. Black Lubbock: A history of Negroes in Lubbock, Texas to 1940. 
Texas Tech University Department of History, 1974.

• Paradis, R.L. Comparison of physical fitness scores of Anglo, Latin-American 
and Negro students of equal socioeconomic level.  Texas Technological 
College Department of Education, 1967.

• Both of these works offer interviews, oral 
histories, hearsay and unsubstantiated claims 
(ex. Newspaper editorials).  How do we 
substantiate, validate and quantify these?









Ordinance 223



Ordinance 223
• This ordinance effectively restricted African Americans 

to an area bound by 16th street (North) and Avenue C 
(West).  The exceptions were servants, who were 
allowed to live in servants quarters.  These will be 
shown in the South Overton map.

• The ordinance lists the African American population as 
the environmental hazard! They are “causing a danger 
to the health and pollute the atmosphere”.



1943 City Plan
The 1943 Lubbock City Plan identifies “undesirable” neighborhoods to preserve
Lubbock’s aesthetic beauty as a developing city.  This plan created the first zoning
regulations.  The areas between the African American neighborhood (Ordinance 223)
and the white neighborhoods (South Overton, North Overton), were zoned
for industrial and manufacturing use.  





1940 Sanborn Fire Insurance Maps

Sanborn maps from 1940 were georeferenced in ArcMap 10.2. Then, features such as 
buildings, fire hydrants and roads/alleys were digitized.  Digitized features were attributized
with the type of structure.  Data was projected using UTM Zone 14, allowing for the areas of 
features to be extrapolated in meters squared.  To maximize efficiency and accuracy of 
visualization of features at this fine scale, the central meridian was corrected to -101.999 deg.  
A;; maps are displayed on a common scale.

Simple statistical tests were performed to compare the differences in mean area of residences 
between an average Lubbock African-American neighborhood and an average Lubbock White 
neighborhood.  Since data distributions were non-parametric and highly skewed, a Welch two-
sample T-test as well as a Wicoxon (Mann-Whitney) test were performed.





1:1900
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Comparison of House Sizes (m2)



Neighborhood Min. House
Size (ft2)

Max. House 
Size (ft2)

Mean House 
Size (ft2)

Number of 
Samples

East Lubbock 96.27 1275.37 368.92 368

South Overton 116.1 2445.03 941.73 471

The average home in the South Overton
(White Middle Class) neighborhood was

572.81 ft2 larger than the average home in
East Lubbock (Black, Low-Income)

 wilcox.test(ELresidence$Area_sq_ft , SOresidence$Area_sq_ft)
Wilcoxon rank sum test with continuity correction

data:  ELresidence$Area_sq_ft and SOresidence$Area_sq_ft

W = 22186, p-value < 2.2e-16

 t.test(ELresidence$Area_sq_ft, SOresidence$Area_sq_ft)
Welch Two Sample t-test

data:  ELresidence$Area_sq_ft and SOresidence$Area_sq_ft

t = -24.3133, df = 678.569, p-value < 2.2e-16
alternative hypothesis: true difference in means is not equal to 
0 
95 percent confidence interval:
-619.0680 -526.5515 
sample estimates:
mean of x mean of y 
368.9179  941.7277 

Statistically significant differences were shown in both tests. 
In 1940 the homes in South Overton were significantly larger 

than homes in East Lubbock 















Fire Hydrant Surveys
• To substantiate claims that the African American 

neighborhoods did not receive complete, reliable and 
consistent water supply until the 1960s, we looked at ages of 
fire hydrants.  Fire hydrants (if original) can be good indicators  
of water main installation.  Many fire hydrants had the year of 
installation inscribed on them.  The City of Lubbock 
contracted with two main companies, both went out of 
business or changed their names prior to 1970.  M&H 
manufacturing and Darling Valve (now American-Darling).

• Data was collected with a Garmin GPSMAP CX76 gps.  
Accuracy of collected points was greater than +/- 9ft.  
Collected points were given the following attributes: year, 
manufacturer and picture.   Since our fieldwork, the city has 
replaced a number of the historic fire hydrants.





Living Conditions (ca. 1964)



Coronado Urban Renewal Project 
(1959-1964)



Coronado Urban Renewal Project 

Edgley and Buford document
wide-spread dissatisfaction 
with the Project.  The biggest 
issue was the city’s 
underestimation of resident’s 
abilities to afford their new 
homes.

City claimed that the project 
was based on removing 
slums and the safety of 
residents.  Was race a
motivating factor?



Proposed Re-Development

• Per Buford 1966, part of Lubbock’s 
justification for the project was re-
development.  We will use GIS to assess the 
success of this initiative. 



R.B. Davis et al v. City of Lubbock and Urban Renewal 
Agency

Decided July 15th, 1959
Supreme Court of Texas, 99th District, Lubbock County

This case argued the city’s use of force and eminent domain to relocate
African American residents without their consent.  Many residents had
emotional and cultural ties to their community and homes.  Many homes 
were built by the first Black pioneers to the South Plains.  The court 
acknowledges the unconstitutionality of Texas urban renewal law, however 
the court ruled that the City of Lubbock, “acted in good faith” by forcibly
relocating the African American community.













Was the Coronado Urban Renewal 
Project a success?  Why hasn’t that 

land been redeveloped?

Total Area City Owned 
Area

Vacant
Area

City Owned
AND 

Vacant

Percent 
City Owned

Percent 
Vacant

Percent of
City Owned 

(Vacant)

1,320,561.46 
m2

240217.87
m2

326413.80 
m2

127239.32
m2 18.19% 24.72% 52.97%

326.32 acres 59.36 acres 80.66 acres 31.44 acres



Remote Sensing Methodology

• High resolution color-infrared (1m) NAIP imagery 
from 2012 was classified using ERDAS Imagine for 
the purposes of visualizing remains of destroyed 
structures from the Coronado Urban Renewal 
Project.  A simple 30 class, unsupervised 
classification was run with 25 iterations and a 
99% similarity convergence.  The results allow for 
visualization of remaining features such as old 
fence lines, pathways and housing foundations, 
often covered in grass and barely visible to the 
naked eye.



2012 NAIP Color Infrared Imagery 





Conclusions
• People before hazard
• Hazard intentionally placed in 1943 Lubbock 

City Plan
• City never redeveloped areas encompassed by 

the 1964 Coronado Urban Renewal Project.
• The past is still very much alive in Lubbock.



Questions?
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