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Objective. The purpose of this study is to examine the claims that poor and
nonwhite communities host a disproportionately large number of waste dis-
posal facilities because these communities received less protection against waste
disposal facilities than wealthier and predominantly white communities. Meth-
ods. This is a statistical study of the demographic eharaetcristics of commu-
nities surrounding hazardous waste sites in metropolitan Texas. It compares
ethnic and economic characteristics of these communities both at "time of
siting" and during the 1990 Census. These results are statistically tested using
ehi square and Cramer's V. Results. At "time of siting" there were statistically
significant positive relationships between siting, poverty, and a predominantly
white host population. For 1990 data poverty remained significant, but race
did not, indicating a shifting ethnic composition. Low population density is
proposed as an alternative explanation. (.Amclusions. These results emphasize
the need for research on the historical characteristics of the communities sur-
rounding locally unwanted land uses {LULUs) and the changes rhat occur in
host communities after siting. By gaining an understanding of these broader
issues, we will be better able to address the social, economic, and environmental
issues associated with environmental justice.

In the past ten years much research has been conducted on environ-
mental justice, contributing to the debate over whether man-made en-
vironmental hazards are evenly distributed throughout ethnically and
economically diverse communities. Most environmental equity activ-
ists use this research to advocate the position that waste disposal fa-
cilities are disproportionately located in poor and predominantly non-
white communities. Consequently, they argue these communities bave
received less protection from government agencies than wealthier and
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predominantly white communities. They describe this phenomenon as
"environmental racism."'

Response to these claims has occurred at both the state and national
levels. Nationally, the Environmental Protection Agency (EPA) created
the Office of Envh-onmental Equity; President Clinton signed Executive
Order 12,898, "Eederal Actions to Address Environmental justice in
Minority Populations and Low Income Populations"; and in 1993 an
environmental justice act was introduced in Congress. As of September
1994, three states had passed environmental equity laws, three states
had passed resolutions, and legislators in six states had introduced
legislation (Hacker, 1994).

However, the research underlying these claims of environmental rac-
ism is only now being closely examined. Analysis of this research re-
veals limitations and raises questions about the validity of "environ-
mental racism" claims (Boerner and Lambert, 1995; Been, 1994;
Anderton et al., 1994; Coursey et al., 1994). Research limitations in-
clude failure to use historical data when conducting historical studies
(Bullard, 1983, 1984; United Church of Christ [hereafter UCCJ, 1987;
Lavelle and Coyle, 1992), inappropriate definitions of host commu-
nities (UCC, 1987), and a lack of statistically rigorous analysis
(Builard, 1983, 1984; UCC, 1987; Laveile and Coyle, 1992}. The lack
of historical data is especially important because reliable conclusions
cannot be drawn about the relationship between host community dem-
ographics and siting decisions when only ctirrent data are used. Eor
example, many hazardous waste landfills were sited forty or fifty years
ago. The composition of the communities may have changed radically
over time. Inappropriately defined host communities may have pre-
vented an accurate assessment of a host community's demographic
character, and the absence of sound statistical testing methods in some
.studies raises questions about the validity of study results. The presence
of these problems in much of the existing environmental equity litera-
ture shows the need for further empirical research into the racial and
economic characteristics of host communities.

1 his paper describes a recent study that uses statistical techniques to
examitie the historical and current demographic characteristics of the
metropohtan Texan communities that are located immediately adja-
cent to hazardous waste landfills (I.e., host communities). This study

' The term environmental racism was coined by Rev. Ben Chavis at the National Press
Club in 1987. Chavis defined environmental racism as "'(rlacial discrimination in envi-
ronmental policy making and the enforcement of regulations and laws, the deliberatt:
targeting of people of color communities for toxic waste facilities, the of'Hcial sanctioning
of the life-threatening presence of poisons and pollutants in i>ur communities, and the
history of excluding people of color from the leadershipof the environmental movement"
(Grossman, 1992; Alston, 1990).
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reveals that, contrary to earlier indications, there was no positive cor-
relation between tbe proximity of nonwhite populations and the siting
of hazardous waste landfills at tbe time of landfill siting. Instead, rela-
tive to the metropolitan area as a whole, these facilities were located
more often in white than nonwhite areas. However, the study also
indicates that, since facility siting, population distribution has shifted
so that many of the areas near hazardous waste landfills are now pre-
dominantly nonwhite communities.

Regarding poverty, the study shows that relative income was a key
facttjr in facility location, with hazardous waste landfills located in
predominantly poor communities both at time of siting and during the
1990 Census. These unexpected results suggest that a tbird, previously
unconsidered, factor, such as population density, may be important in
facility siting. This study illustrates that a greater understanding of this
complex problem is needed in order to develop a comprehensive na-
tional strategy for environmental equity issues.

Literature Review

For more than a decade studies have been conducted on enviroti-
mental equity. Below, some of the key research on this subject is de-
scribed, providing a brief overview of the issues, the approaches
adopted, and the conclusions drnwn. In general, these studies make
important but untested assumptions regarding the relationship be-
tween current and historical data. Furthermore, rigorous statistical
testing was seldom employed in these studies.

One of the first environmental equity studies was conducted by tbe
U.S. General Accounting Office (bereafter CiAO). It found that the
southeastern United States communities surrounding hazardous waste
landfills tended to be poorer, and have a larger nonwhite population,
than the southeastern region as a whole (ClAO, 1983:4). In addition
to a limited stirvey size (four sites) antl no statistical significance testing,
this study used only the most recent census data available (Ciy\CX
1983:4-5), and clearly stated that conclusions about why sites were
selected could not be drawn from tbese results (CAO, 1983:3). Un-
fortunately, some advocates have failed to note these limitations
(Bullard and Wright, 1986; Bullard, 1990, 1991; Russell, 1989).

in 1983 and I9,S4 Robert Bullard published two studies of facility
siting and race in Houston, Texas. I le concluded that a long-term pat-
tern of siting waste facilities in black neighborhoods existed (Bullard,
1983:285), and that Houston's lack of zoning resulteti in the dispro-
portionate location of these environmental disamenities in nonwhite
communities (Bullard, 1984:98). Both studies relied entirely on then-
current data in their analysis of historical sitiiig decisions (Bullard,
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1983:288; Bullard, 1984:101). In effect, Bullard assumed that current
demographics reflected the surrounding communities' demographics
at the time of facility siting. Also, the 1983 study relied upon a sample
of only 8 incinerators and 13 landfills (Bullard, 1983:278-80, 282-
83) and did not include testing for statistical significance. Concerns
about the lack of historical demographic information were confirmed
in Been's recent study (Been, 1994). Also, the primary conclusion of
the 1984 article, that a lack of zoning led to discriminatory facility
location, is surprising since it is often argued that zoning institution-
alizes discriminatory patterns by placing decision-making power in
zoning boards on which nonwhites have been underrepresented
(Nelson, 1977, 1994; Fischel, 1992).

The United Church of Christ's Commission on Racial Justice (UCC)
conducted the largest and most comprehensive study of environmental
equity issues as they pertain to waste disposal facility siting and un-
controlled toxic waste sites.^ Their 1987 study concluded that, while
income can be a significant factor in siting, "race proved to be the most
significant among variables tested in association with the locatioti of
commercial hazardous waste facilities" (UCC, 1987:xiii). However,
because the study used then-current (1980) data, it was not testing
siting, btit the current characteristics of the host communities.

Furthermore, parts of the study examined only commercial off-site
facilities (UCC, 1987:9). According to the authors, off-site facilities
were used because these locations would be less influenced by prox-
imity to industry and primarily influenced by land values and the de-
gree of local opposition (UCC, 1987:10). But a disposal facility close
to industrial customers would have a commercial advantage over more
remote sites, so it is unclear why race and poverty would be more
influential in locating a new off-site disposal facility than a new on-
site disposal facility.

The UCC study also used zip code areas rather than the smaller,
more focused, census tracts to define host communities' characteristics,
thus raising questions about the study's ability to accurately describe
the characteristics of host communities. Finally, some conclusions ei-
ther relied upon a descriptive study, and thus contained no statistical
testing of the relationships presented, or were subject to statistical test-
ing at the 90 percent confidence level rather than the usually accepted
95 or 99 percent confidence levels. In other cases, not enough infor-
mation is presented to allow an accurate assessment of the reasonable-
ness of the conclusions drawn. For example, some conclusions come

-Uncontrolled toxic waste sites are defined as "|s|ites identified by the EPA under its
Superfund program to contain hazardous wastes and may require cleanup in the future"
(UCC, 1987:67).
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from potentially unrepresentatively limited groupings, such as com-
munities that host "one of the five largest disposal facilities or more
than one TSD 1 transportation, storage, and disposal] facility" (UCC,
1987:11).

Bullard's Dumping in Dixie (1990), the first book written about
environmental equity, summarized the existing literature and con-
cluded that there is a large body of evidence that environmental racism
exists. The book also presented the results of a survey of African
American households located near waste disposal sites. Not surpris-
ingly, this survey showed that a majority of these households believed
that they u'ere unfairly targeted (Bullard, 1990:86-87). However,
communities surrounding LULUs (locally unwanted land uses—such
as disposal facilities, prisons, power plants, and airports) have fre-
quently expressed similar sentiments, independent of race or ethnicity
(e.g., Kraft and Clary, 1991; O'Hare, 1977; Katz, 1990; Gibb & Hill,
Inc., 1983a, 1993b). Indeed, tbis sentiment can be viewed as an ex-
ample of the NIMBY (not in my back yard) phenomenon.

Finally, in 1992 Lavelle and Coyle presented the results of tbeir na-
tionwide study on equity in environmental law enforcement. Among
other results they found that predominantly white neighborhoods re-
ceived higher quality cleanup actions and more prompt and vigorous
environmental law enforcement (Lavelle and Coyle, 1992:S2, S4, S6).
However, when these indicators are compared using income, there are
mixed results. On average, there was better hazardous waste law en-
forcement for lower-income areas (p. S2), but wealthier areas were
more rapidly placed on tbe National Priorities List (p. S4), and they
experienced more vigorous general environmental law enforcement
(p. S2). As with other studies, Lavelle and Coyie's use of then-current
census data is problematic because the report studied all actions taken
since CFRCXA (C^omprehensive Environmental Restoration, Compen-
sation and Liability Act, also known as Superfund) was enacted in
1980, and thus drew historical conclusions from data that were not
historically accurate- Also, the study's results were not tested for sta-
tistical significance.

There is a substantial body of research concluding that environmen-
tal disamenities are primarily located in nonwhite and poor neighbor-
hoods due to historically discriminatory siting practices. However,
these studies utilized current data instead of data from the siting pe-
riod, and drew conclusions based on the assumption that these current
conditions accurately reflected the historical demographics of com-
munities surrounding environmental disamenities. Since many of the
communities host facilities that were sited up to fifty years earlier, it is
difficult to draw these conclusions without examining the historical
community demographics. In addition, most of these studies failed to
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use standard statistical techniques to test their hypotheses, thus leaving
open the statistical significance and strength of the relationships
identified.

Methods

The purpose of tbis study of race, poverty, and hazardous waste
landfill siting in metropolitan Texas was to address tbe liniitations
identified in earlier studies. Thus, to avoid drawing historical conclu-
sions from current data, demographic informati<jn was drawn from
the census period closest to the time of facility siting. Additional data
were gathered from the most recent (1990) census, to test whether a
significant shift in demographics occurred during the intervening years.
To assure the validity of the research findings, statistical testing was
conducted on nil relationships. Finally, to ensure an accurate definition
of the communities surrounding each hazardous waste landfill, and to
maintain the integrity of the demographic information, census tracts
were used for data gathering and analysis of host communities.

Several comments about the handling of data are necessary. As the
following study shows, the kinds and degrees of conclusions that can
be drawn critically depend on the categories used and the historical
relationships assigned to these categories.

This study began with the universe of all hazardous waste landfills
located within Texas, as identified by the Environmental Protection
Ageticy (EPA) and the Texas Natural Resource Conservation Com-
mission (TNRCC).' Next, all hazardous waste landfills that were out-
side of metropolitan areas (MAs) or their historical equivalent at the
time of siting were removed from the study. These facilities were re-
moved because this study relies on census-tract-level data, which are
only recorded within MAs.^ Tracts arc a preferable unit for analysis
because they are smaller than zip code areas, and thus offer a more

'Sites in this study were obr.iined from F.PA's merged Rusourire Conservation and
Recovery Act Information System (RCiRFS) database, which contains all hazardous waste
landfills known to both EPA and the State of Texas. A Freedom of Information Act
request was placed with the KPA for all hazardous waste landfills known within Texas,
and in response, F.PA Region 6 provided a list of and site information for all hazardous
wasre landfills wiihin ihe merged KCRIS database (U.S. Environmental Protection
Agency, 19y2a, I^^Zh, 19y2c). Subsequent conversations with the TNRC;C confirmed
that liotli b'PA and Texas environmental enforcement agencies share this database, and
that TNRCC" woukl not he able to provide any additional sites.

•••'Metropolitan areas" (MAs) are the largest demographic unit available to measure
the characteristics of an urban area. For the 1950 Census, this was each city. For 1 960-
80 it was the standard metropolitan statistical area (SMSA), and for 1990 it was (de-
pending on the size of the comnuinity) the metropolitan statistical area (MSA) or the
consolidated metropolitan statistical area (CMSA).
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accurate portrait of the host community. Also, demographic infor-
mation arranged by zip code is only available for the 1980 and 1990
censuses, which would severely limit any historical study. This decision
increased the focus and quality of the study by allowing the use of
census tracts, but resulted in the exclusion of rural areas from the
study. Due to problems with census data availability, bazardous waste
landfills were also removed from the study if they were sited prior to
1 944.^ Finally, the correct census tract for each hazardous waste land-
fill for both the "historical" (time of siting) census and the "current"
(1990) census was identified. When the parameters of the study were
defined, there was a universe of 72 historical sites and 69 current sites.
After defining the geographic parameters of the study, the following
demographic information was gathered for each of the historical and
current census tracts surrounding a hazardous waste landfill: median
family income, total population, white population, and Hispanic
population.

The treatment of nonwhite, especially Hispanic, populations'* re-
quired special attention. Between the 1940 Census and the 1990 Cen-
sus the official C ênsus Bureau definition of "Hispanic" was changed
several times, often either ignoring Hispanics as an ethnic group or
treating them as a subdivision of tbe "White" racial group. These in-
consistent definitions (including the 1990 definition of I lispanics as an
ethnic subdivision of the white racial group) can result in an under-
representation of nonwbites." In an area such as the Southwest, which
has a large Hispanic population, it is essential to accurately include
Hispanics in nonwhite calculations.

To ensure that the nonwhite population was not underrepresented,
the wbite and "nonwhite populations" for each host tract and host
metropolitan area were calculatetl using the following formula: Non-
white Pop. = Total Pop. - (White Pop. - Hispanic Pop.). Nonwhite
poptilation is defined as the total population minus the white popu-
lation, when tbe Hispanic population is removeti from the white popu-
lation. F.ssentially, the Hispanie ethnie group was removed from the

Hieiisus data were readily .uailable tor tlif I'^^O Census through rhe 1990 (.unsiis.
the earliest year for which l"-'̂ !) Census data was considered to provide an acceptable
iiiiiicatDr i>f community demographics is I 944, since I ' '44 was Hve ye.irs bi'fori.' the I 950
census data vi'as gathered.

"The authors use the term "nonwliite" to reter to all popiikitiuns ihai .ire not part of
the white non-Hispanic ethnic and racial group. This term includes .'\frican Americans,
Hispanics, Native Americans, Asians and Pacific Islanders, and any other groups [racked
in the 1990 Ciensus. The term "nonwhite'" best describes this group, as defined b\ the
authors, and is not intended to offend.

"For example, an intuitive definition of nonwhite is the sum cit all nonwhite groups.
Rut under the l ^ f ) ( \nsus , this would nor include Hispanics, since Hispanics were
defined as a sub(ii\ ision oi the whire racial group.
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white racial group, and "nonwhite" was then defined as all members
of the total population (including Hispanics) who were not white.

To study the effect of racial composition and income on the siting
of hazardous waste landfills, a case-control approach was used. The
racial and income characteristics of the "host communities" (tracts
immediately surrounding a hazardous waste landfill) were compared
to the racial and income characteristics of the "host MA" (the MA in
which the hazardous waste landfill is located), after the effect of the
host community was removed from the MA to allow accurate statis-
tical testing.

The statistical tests used in this study (chi-square and Cramer's V)
both rely on an assumption of independence between the two data sets
(in this case, the host tract and the MAs). Since the host tract is part
of the MA, to provide this independence the following calculations
were performed to calculate the MA median family income and the
MA percent nonwhite:

MA Median Family Income:

(MAIncC MATP) - (Trine TrTP)
MAInc =

MATP - TrTP

MAInc ^ MA's median family income (adjusted)
MAIncC = MA's median family income (census)

MATP = MA total population
Trine = Tract's median family income (census)
TrTP = Tract's total population

To ensure statistical independence between the MAs and host com-
munities, the value of each host community's median family income
was subtracted from the corresponding MA's median family income.

MA Percent Nonwhite:

MAPNW - IMATP (MAWP - MAHP)I - ITrTP - (TrAVP - TrHP)|
MATP - TrTP

MAPNW = MA's percent nonwhite
MATP = MA's total population

MAWP ^ MA's white population (census)
MAHP = MA's Hispanic population (census)

TrTP = Tract total population
TrWP = Tract white population
TrHP = Tract Hispanic population

Like the previous calculation, this ensures statistical independence by
separating the effect of the tract from its corresponding MA. First, the
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number of nonwhites in the MA is calculated (MATP - (MAWP -
MAHP)); then the number of nonwhites in the tract is calculated (TrTP
- (TrWP - TrHP)). The number of nonwbites in tbe tract is then
subtracted from the number of nonwhites in the MA, and finally the
percentage is calculated by dividing the independent nutnber of non-
whites in the MA by the independent total population of the MA
(MATP - TrTP).

To test whether siting decisions historically have been linked with
racial or mcome characteristics of the host communities, a null hy-
pothesis that there was no statistically significant difference between
the host communities' and the host MAs' characteristics for race or
median family income was established and tested. If a statistically sig-
nificant difference between tracts and MAs was found for race or in-
come, this would indicate that a bias was present in siting. However,
the specific nature and reasons for the bias would not be established.

A quartile ranking method, known as percentile ranking, was used
to compare statistically the host communities to the host MAs. Per-
centile ranking was also used by Lavelle and Coyle (1992:S4), who
explained its advantages as follows:

|P]ercentile ranking is a common and accepted statistical method ustd for
studying a scries of data [which arc] unevenly distributed at <me end . . .
of the spread. U.S. population by race, for example, is heavily White at
83.1%. (P. S4)

To use percentile ranking in this study, all host MA observations
were ranked from smallest nonwhite population percentage to largest
nonwhite population percentage, and from lowest to highest average
family income. These data series were then divided into quartiles of
observations as nearly equal as possible.*^ The quartiles defined by the
MA data were tben used to sort the host communities into quartiles.

The MAs (which in the calculations above had the demographic
effects of the tracts surrounding hazardous waste landfill mathemati-
cally removed) were divided into even quartiles; they thus served as
the independent benchmark against which the tracts (which were small
and readily affected by siting decisions) were compared. If the null
hypotheses were true, there would not be a statistically significant dif-
ference in tbe number of tracts and MAs appearing in each quartile.
This would indicate that there was no statistically significant difference
between the tract's and the MA's characteristics for race or median
family income. If there was a statistically significant difference in the

1990 income data three "'quartiles" are used because there were so many data
points with the same value that creating a second and third quartile would have required
artificially separating data points with the same value into different quartilus. This would
have been an inappropriate manipulation of the data.
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distribution of the MAs and tracts appearing in each quartile (i.e.,
significantly more tracts relative to the MAs were concentrated in a
particular quartile), it would be evidence of a bias or relationship in
siting.

For racial data, the first quartile is the one with the lowest percentage
of nonwhites, and the fourth quartile has the highest percentage of
nonwhites. Thus, if the "Tract" row showed a disproportionately large
number of occurrences in tbe fourth quartile, it would indicate a con-
centration of landfills in nonwhite communities. Similarly, for income,
the first quartile contains the lowest income group and the fourth con-
tains the wealthiest. A disproportionately large number of occurrences
in the first quartile of the "Tract" row would suggest a concentration
of landfills in the poorest communities.

The significance and strength of these relationships were tested using
the chi-square and Cramer's V tests. Chi-square was used to test
whether the difference in quartile distributions was statistically signif-
icant; Cramer's V̂  was used to measure tbe strength of the association
wben chi-square indicated that the relationship was significant at a 95
percent confidence level."

Results

The results of the study are shown in Tables t-4. The first and most
surprising result emerges from the analysis of historical racial data
(Table 1). This analysis shows that, at time of siting, there was a con-
centration of hazardous waste landfills in first quartile tracts, where
nonwhites were underrepresented relative to the MA as a whole.
(Tbere are 39 landfills in the first quartile, compared to the 2 I landfills
that would he anticipated if sites were proportionally distributed
among quartiles.) This indicates tbat, historically, hazardous waste
landfills were more than proportionately sited in predominantly white
neighborhoods. Chi-square and Cramer's V values indicate that the
relationship is statistically significant at the 9.5 percent confidence level,
and has the greatest strength of any of the relationships tested.

The historical income data'" (Table 2) indicate that hazardous waste
landfills were disproportionately located in the relatively low-income
communities (first quartile tracts), although wealthy communities

' 'Cramer's V was used in preference to Kendall's tau or Somcrs's d because it can he
used with notninal variables, (.tamer's V uses a 0-to-1 scale with 0 "indicating complete
independence" and I indicating "complete depeimlenco or perfect correlation." Cramer's
\'' "dues nut have a simple, intuitively useful interpretatinn. . . . It can oii!y be thought
ot as reflecting tlie magnitude of association" (Kirk, I ̂ '90:.544-45).

'"Ail hist()rical ecunomic data were adjusted for inHation hy changing income values
to 19yO dollars û in,l.̂  tiie U.S. consuiTier price index before [he statistical analysis took
piacf.
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TABLE 1

Analysis of Historical Racial Data by Number of MAs or Tracts

First Second Third Fourth
Quartile Quartile Quartile Quartile Total

MA
Tract
Total

21
39
60

17
4

21

16
14
30

17
14
31

71
71

142
First quartiie = lowest percent nonwhite
Chi-square - 13.87 (criticai value - 7 81 at 95% confidence)
Cramer's V = 0.32 (0 to 1 scale)

TABLE 2

Analysis o! Historical Economic Data by Number of MAs or Tracts

First Second Third Fourth
Quartile Quartile Quartile Quartile Total

MA
Tract
Total

17
31
48

20
10
W

17
12
29

17
18
35

71
71

142

First quartile = lovi/est income
Chi-square = 8.31 (critical value ^ 7 81 at 95% confidence)
Cramer's V = 0-059 (0 to 1 scale)

(fourth quartile tracts) hosted slightly more hazardous waste landfills
than would be anticipated under a null bypothesis. Thus, historically,
hazardous waste landfills were disproportionately located in the poor-
est communities, while middle-income neighborhoods hosted fewer
than anticipated under an even distribution, and tbe wealthiest bosted
slightly more than anticipated, ("hi-square tests indicate that this re-
lationship is significant, although the Cramer's V value shows the re-
lationship to be weaker than with race. Together, the historical racial
and economic statistics suggest that, at time of siting, hazardous waste
landfills were disproportionately located in poor, white neighbor-
hoods. This compound relationship, however, was not tested.

Analysis of 1990 ccnsns data (Table 3) revealed a racial relationship
similar to the historical statistics. That is, hazardous waste landfills are
tlispropnrtionately located in first quartile communities, with tbe
fourth quartile also hosting slightly more hazardotis waste laiulfills
than would be anticipated. The results were not, however, statistically
significant at the standard 95 percent level. Tbis loss of significance
and a shift toward a slightly higher number ot hazardous waste land-
fills being located in nonwhite neighborhoods indicate th.it between



488 Social Science Quarterly

TABLE 3

Analysis of 1990 Racial Data by Number of MAs or Tracts

First Second
Quartile Quartile

MA 20 13
Tract 31 5
Total 51 18

First quartile = lowest percent nonwhite
Chi-square = 6,52 (oriticat value - 7.81
Cramer's V = 0.23 (0 to 1 scale)

TABLE

Analysis of 1990 Economic Data 1

First Second
Quartile Quartile

MA 24 14
Tract 40 21
Total 64 35

First quartile ^ lowest income

Third
Quartile

16
12
28

Fourth
Quartile

20
21
41

at 95% confidence)

4

Dy Number of MAs or Tracts

Third
Quartile

0
0
0

Fourth
Quartile

33
8

41

Chi-square ^ 16.59 (criticai value ^ 5.99 at 95% confidence)
Cramer's V - 0.12 (0 to 1 scale)

Total

69
69

138

Total

69
69

138

the time of siting and 1990 there was a shift toward a greater propor-
tion of nonwhite neighborhoods being located near hazardous waste
landfills. This loss is also reflected in the Cramer's V, which drops
slightly. In spite of this shift, however, a tionsignificant correlation
between the locations of predominantly white communities and haz-
ardous waste landfills remains.

Fitially, the 1990 income data, which were highly significant but low
in strength," indicate that hazardous waste landfills were again over-
whelmingly located in the poor communities (first quartile). This result
indicates a continuing and clear relationship between low incotne and
living in a community that surrounds a hazardous waste landfill.

When the relationships described in the findings of this study are
examined, a very interesting anomaly arises. Although the relationship
between poverty and hazardous waste landfill siting follows the pattern
described in published research, the racial relationship clearly does not
follow the pattern indicated by environmental equity research to date.
It is generally accepted that poverty and nonwhite communities appear

" It is likely that the low Cramer's V value is due to the use of three "quartiles" rather
than a weak relationship.
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together., thus one would anticipate a positive relationship between
race, low income, and the siting of hazardous waste landfills. However,
this relationship does not exist in this study's data.

One possible explanation would be that this particular data set has
a negative relationship between nonwhite communities and poverty.
But the Pearson correlation coefficient between the percent nonwhite
tracts and the tracts' median family income was significant. This con-
firms that there was both a positive relationship between nonwhite
population and poverty and a negative relationship between nonwhite
population and hazardous waste landfill siting.

Although no further quantitative research was conducted to deter-
mine the validity of alternative explanations., a possible explanation is
that population density was a significant {or tbe significant) factor in
the siting of hazardous waste landfills. In this model., the negative re-
lationship between high population density and hazardous waste land-
fills is the primary controlling relationship. This would be supple-
mented by a positive relationship between high population densities
and nonwhite communities and a negative relationship between high
population density and poverty. There would then be an additional
positive relationship between poverty and hazardous waste landfills
and a negative relationship between nonwhite populations and haz-
ardous waste landfills. The cumulative results of these possible rela-
tionships would be the relationship described in Figure I.

To a degree, the impact of population density has been controlled

FIGURE 1

Alternative Model of Host Communities Suggested by Relationships in Host
Communities

% Nonwhite

High
Population
Density

Hazardous
Waste
Landfills

Poverty
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by restricting this study to MAs, but since MAs can contain a signifi-
cant amount of rural land on the outskirts of cities, population density
sbould be considered as a possible factor.

Conclusion

This research shows that there is a statistically significant relation-
ship between relative poverty and hazardous waste landfill siting in the
metropolitan areas of Texas but, contrary to the results oi previous
research and the views advocated by the environmental justice com-
munity, there is not a positive relationship between nonwhite popu-
lation concentration and hazardous waste landfill location at time of
sitmg.

Indeed., this paper shows that the environmental justice issue is con-
siderably more complex than many studies to date have represented.
However., focusing on 1990 data indicates that changes in the racial
and ethnic composition of the communities surrounding hazardous
waste landfills may have a racial bias. (But even these results failed to
reach statistical significance.) The issue of racial bias in the original
siting decision is an entirely separate issue, with statistically significant
results sh(jwing that there is not a relationship between nonwhite pop-
ulation and hazardous waste landfill siting.

These study results are unexpected, and illustrate the need for a great
deal more research into the links hetween the demographic character-
istics of the communities that surround environmental LULUs both
during and after siting. One possible explanation proposed in this pa-
per is the existence of a third factor, such as population density. In
many situations, a hazardous waste landfill is an unwanted facility.,
and a community with very few people would he likely to raise a much
weaker objection than an area with a larger population density. If the
population of an area is both few and poor, the political objections
could be expected to be even less than a densely populated poor area.
There also have been occasions when a rural community on the edge
of a metropolitan area would welcome heavy industry, and the accom-
panying waste disposal problems, in return for growth and high-
paying industrial jobs. These factors, in addition to the availability of
inexpensive land at a moderate distance from potential users, could be
attractive to a company wanting to site a hazardous waste landfill.
Possible links between communities' ethnic composition, poverty,
population density, and patterns of social evolution need to be ex-
plored further.

The results of this study emphasize the need for research on both the
historical characteristics of the communities surrounding environmen-
tal LULUs, and the changes that occur in host communities after siting.
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Community structure affects where LULUs are sited, but then the ex-
istence of a LVILU becomes part of the evolving community structure.
The LULU helps determine how areas are perceived, how real estate is
valued, and how "available" that area may he to pt)puIatiQns facing
discrimination elsewhere. By gaining an understanding of these
broader underlying issues, we will be better able to address the social,
economic, and environmental issues associated with environmental
justice. SSQ

REFERENCES

Alston, Dan.i, ed. 1990. We Speak for Ourselves: Social Justice, RiUc, and Fnriruiiitwiit. Wash-
ington, D.C.: Panos Institute.

Andcrton, Douglas I.., Andy B. Anderson, John Michael Oakt's, and Michiicl R. I'niscr.
"Environments! Equity: The Demographics of Dumping." Denuigraphy M (May) iIZ'J

Been, Vluki. 1994. •'I-ocally Undesirable Land Uses m Minority Neighborhoods: Dispropor-
tionate Siting; or Market Dynamics?" Yale Law lonrnal 10.5: \^H^-i411.

Bocrncr, Christopher, and Thomas l.iiinbert. 199S. "Environmenml Injusticf." Piihlic In/crest.
Winter, pp. 61-83.

Bulliud, Robert D. \^H^ "Solid Waste Sires and the Black Houston Communi ty . " Sociological
hiijiitry 51 (Spriii{i):27,5-SS.

-———. iyM4. '"Endangered Environs: The Price of Unplanned Growth in Boomr()vvn Houston."
California Socfologist 7 (SummerjiS.'i-lOl.

. 1990. Dumping in Dixie: Race. (Jass ami h.itriroimicutjl Quality. Boulder, Colo.:
WcstvR-w.

—. 1991. "Environmental Racism in America?"' Environmental Protection 1 (junc):25-
26.

Hulkird, Robert D., and Beverly Hcndrix Wripht. I9S6. 'The Politics oF Pollution: Impliauions
tor the Black Coniniuniry." I'hyli»i 47:71-7S.

Coursey, Don, Andrew Green, Christine Hagerhatimer, David [-Liininond, ;ind Hcrsy
Mendelsohn. 1994. "Environmental Racism in the City ot Chicago: Ihe History ot EPA Haz-
ardous WiSstc Sites in Atriciiii-Amorican Neighborhoods." Working paper. LJniviTsity of C ĥi-
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