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Abstract 
 
Environmental justice scholarship has documented for four 
decades that environmental disamenities cluster disproportionately 
in minority communities, a pattern Robert Bullard first identified in 
his 1979 survey of Houston’s municipal landfills. The federal policy 
record on this pattern is asymmetric. The Resource Conservation 
and Recovery Act of 1976 regulated how municipal landfills could 
be built, but not where. Executive Order 12898, signed in 1994 and 
rescinded on January 21, 2025, addressed the latter omission 
through two distinct mechanisms: equity review at new permits, 
and ongoing federal attention to disproportionate burdens at 
existing facilities. The essay examines the operating histories of the 
eleven active Type I municipal solid waste landfills in the Houston-
Galveston region, dated by TCEQ permit issuance and paired with 
five decades of harmonized census-tract demographic data. Three 
patterns emerge. Three landfills, all permitted during the RCRA-
only window, were placed in neighborhoods already substantially 
more minority than their surroundings. Three more were sited in 
demographically neutral or majority-white neighborhoods that 
became substantially more minority over the decades that followed, 
through residential-sorting dynamics. The remaining facilities show 
saturation and convergence. Two contributions follow: a within-
region case study spanning all three federal regulatory eras against a 
single metropolitan baseline, and a decomposition of each facility’s 
trajectory into an opening gap at permitting and a post-permit 
change, mapped to the policy mechanisms EO 12898 was designed 
to operate.  
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Introduction 
 

In 1979, sociologist Robert Bullard surveyed every city-owned 
landfill that had operated in Houston between 1930 and 1978 and made 
a discovery that would help originate the field of environmental justice as 
a domain of scholarly inquiry. Every one of the city’s five municipal 
landfills had been placed in a Black neighborhood. So had six of the 
eight municipal solid-waste incinerators. Black residents constituted 
approximately one-quarter of the city’s population during the period 
Bullard examined, but they hosted the entirety of its publicly-owned 
waste-disposal infrastructure.1 The findings, originally compiled as expert 
testimony for Bean v. Southwestern Waste Management (1979), did not prevail 
in court because the federal district judge ruled that the plaintiffs had 
failed to demonstrate the kind of intentional discrimination that equal-
protection doctrine then required. However, the empirical record they 
assembled outlived the case. The pattern Bullard identified would 
become the defining example within a literature that, over the following 
four decades, produced some of the most empirically robust findings in 
the social sciences.2 
 

The federal policy response, when it came, came late and came in 
stages. The Resource Conservation and Recovery Act of 1976 preceded 
Bullard’s published survey by three years but addressed a different 
question entirely. RCRA imposed engineering requirements on new 
sanitary landfills, including liners, leachate collection, groundwater 
monitoring, gas controls, and closure standards. These regulations raised 
the construction cost of every new facility and, in practice, retired 
thousands of older municipal dumps that could not afford to comply.3 
The statute is silent on siting. It contains no equity provisions, makes no 
reference to race, income, or community capacity to organize opposition, 
and does not constrain where landfills could be permitted to operate. 
Eighteen years later, in February 1994, President Clinton issued 
Executive Order 12898, the first federal directive requiring agencies to 
consider racial and economic equity in environmental decisions.4 On 

 
1 Robert D. Bullard, “Solid Waste Sites and the Houston Black Community,” 
Sociological Inquiry 53, no. 2–3 (1983): 273–88. 
2 Robert D. Bullard, Unequal Protection: Environmental Justice and Communities of Color (San 
Francisco: Sierra Club Books, 1994), 3–22. 
3 Resource Conservation and Recovery Act of 1976, Pub. L. No. 94-580, 90 Stat. 
2795. 
4 William J. Clinton, “Executive Order 12898: Federal Actions to Address 
Environmental Justice in Minority Populations and Low-Income Populations,” Federal 
Register 59, no. 32 (February 16, 1994): 7629–33. 
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January 21, 2025, Executive Order 14148 rescinded EO 12898 in full.5 
The federal mechanism that had overseen equity review in 
environmental permitting for thirty-one years is no longer in force. 
 

What remains is a question. The eighteen years between RCRA 
and EO 12898 represented a period of engineering standards without 
siting equity, during which the most aggressive landfill construction in 
American history occurred. It was also the period in which the 
demographic pattern Bullard identified continued to accumulate through 
mechanisms that environmental justice scholarship had spent four 
decades unpacking. The 2025 rescission returns federal law to a 
configuration substantially similar to that of the earlier window. Whether 
the configuration of 1976 to 1993 was the configuration that produced 
Bullard’s pattern, and whether returning to it carries comparable 
consequences, are the questions this essay takes up. 
 

Two contributions to the environmental justice literature follow 
from this approach. First, the essay offers a within-region case study of 
municipal solid waste landfill siting across all three federal regulatory 
eras: pre-RCRA, RCRA-only, and post-EO 12898, all examined against a 
single metropolitan demographic baseline over five decades. Second, it 
decomposes each facility’s demographic trajectory into two summary 
measures, the inner-outer minority-share gap at permitting and the 
change in that gap over the decades that follow, mapped to the two 
policy mechanisms EO 12898 was designed to operate. The Houston-
Galveston region, which served as the empirical setting for the field’s 
founding study, contains facilities permitted across all three regulatory 
eras and has well-documented TCEQ records, making it well-suited to 
this exercise. 
 

The analysis develops in five steps. The first locates RCRA and 
EO 12898 within a regulatory anatomy that recognizes two analytically 
distinct policy mechanisms: equity review at new permits and ongoing 
federal attention to disproportionate burdens at existing facilities. RCRA 
addressed only the former indirectly, whereas EO 12898 attempted to 
address both. The second documents three demographic patterns visible 
in the Houston-Galveston record over the half-century from 1970 to 
2020, drawing on the operating histories of the eleven active Type I 
landfills currently permitted in the region and harmonized census tract 
data over the same period. The third maps each pattern to the policy 
mechanism designed to address it. The fourth examines what the 
regional record can and cannot say about whether each mechanism 

 
5 Donald J. Trump, “Executive Order 14148: Initial Rescissions of Harmful Executive 
Orders and Actions,” Federal Register 90, no. 17 (January 28, 2025): 8237–40. 
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accomplished what its language promised. The fifth considers what the 
2025 rescission removes, and what response it warrants. 
 
Literature Review 
 

Environmental justice research has been animated for four 
decades by a single empirical question: are environmental burdens 
distributed equitably across racial and class lines, and if not, why not? 
The first systematic answer came from Houston. Bullard’s 1979 survey 
of municipal solid waste sites, undertaken at the request of attorney 
Linda McKeever Bullard for Bean v. Southwestern Waste Management, 
documented that every city-owned landfill operating between 1930 and 
1978 had been placed in a Black neighborhood. The lawsuit ultimately 
failed on equal-protection grounds for lack of proof of intent, but the 
empirical record it produced launched a research program. Two later 
reports nationalized Bullard’s findings. The US General Accounting 
Office, prompted by protests against PCB landfilling in Warren County, 
North Carolina, examined hazardous waste landfills across eight 
southeastern states in 1983 and reported that three of four landfills 
surveyed were located in majority-Black communities.6 Four years later, 
the United Church of Christ Commission for Racial Justice extended the 
analysis to the entire country and concluded that race was the strongest 
predictor of commercial hazardous waste facility location, exceeding 
income, home ownership, and property values.7 
 

From the late 1990s onward, the empirical literature has been 
divided along two dimensions: methodological and theoretical. The 
methodological dispute concerns how to define the relevant geographic 
unit for analysis. The earliest studies, including the GAO and UCC 
reports, used administrative units, typically the host zip code, and 
compared their demographics to those of zip codes without facilities. 
Paul Mohai and Robin Saha demonstrated that this “unit-hazard 
coincidence” approach understated environmental disparity, because 
administrative units rarely correspond to the actual area affected by a 
facility.8 Their distance-based concentric-ring methodology involved 
calculating population-weighted demographic characteristics within 
fixed-radius buffers around each facility and comparing them to outer 

 
6 US General Accounting Office, Siting of Hazardous Waste Landfills and Their Correlation 
with Racial and Economic Status of Surrounding Communities, GAO/RCED-83-168 
(Washington, DC: GAO, 1983). 
7 United Church of Christ Commission for Racial Justice, Toxic Wastes and Race in the 
United States: A National Report on the Racial and Socio-Economic Characteristics of 
Communities with Hazardous Waste Sites (New York: Public Data Access, 1987). 
8 Paul Mohai and Robin Saha, “Reassessing Racial and Socioeconomic Disparities in 
Environmental Justice Research,” Demography 43, no. 2 (2006): 383–99, at 386–90. 
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rings or to the metropolitan-area mean. This approach has since become 
the dominant approach in the field, and the present essay adopts it as 
well. 
 

The theoretical dispute concerned mechanism. Bullard and the 
early environmental justice literature emphasized intentional 
discrimination at the moment of siting, arguing that operators and 
regulators had selected minority communities precisely because their 
residents lacked the political resources to resist.9 In 1984, a report 
prepared by Cerrell Associates for the California Waste Management 
Board articulated this logic in a particularly direct manner. The Cerrell 
Report advised waste-facility operators that “middle and higher 
socioeconomic-strata neighborhoods should not fall within the one-mile 
and five-mile radii” of proposed sites, and identified the demographic 
markers of communities described as “least likely to resist”: lower-than-
median income, fewer than four years of high school education on 
average, populations under twenty-five thousand, and Catholic or 
Southern Baptist religious orientation.10 These markers were strongly 
correlated with race in the southern United States during the 1980s and 
continue to be today. James Hamilton, in an earlier theoretical 
contribution, reached a similar substantive conclusion through different 
reasoning: he treated siting decisions as expected-cost minimization in 
which the probability of community resistance entered as a key 
parameter, with race a strong empirical predictor of organizing 
capacity.11 
 

Another approach, developed primarily by legal and economic 
scholars, argued that observed disparities at the present moment were 
equally consistent with neutral siting followed by neighborhood 
demographic change driven by property markets. Vicki Been’s 1994 
paper proposed the now-standard formulation: when a locally 
undesirable land use opens, surrounding property values fall, higher-
income households leave, and lower-income households, who are 
disproportionately minorities, move in because the housing has become 
affordable. Subsequent longitudinal work by Been and Francis Gupta 
found that, for the hazardous waste facilities they examined, 
neighborhoods around facilities had not been disproportionately 
minority at the time of siting but had become so over the decades that 

 
9 Bullard, Unequal Protection, 47–48. 
10 California Waste Management Board, Political Difficulties Facing Waste-to-Energy 
Conversion Plant Siting (Los Angeles: Cerrell Associates, 1984), 17–43; quotation at 27. 
11 James T. Hamilton, “Politics and Social Costs: Estimating the Impact of Collective 
Action on Hazardous Waste Facilities,” RAND Journal of Economics 24, no. 1 (1993): 
101–25, at 110–15. 
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followed.12 The two mechanisms are not mutually exclusive. Manuel 
Pastor, Jim Sadd, and John Hipp, examining toxic storage and disposal 
facilities in Los Angeles County, found evidence of both 
disproportionate siting and post-siting minority move-in, with the 
relative weight depending on time period and facility type.13 More recent 
synthesis work by Spencer Banzhaf, Lala Ma, and Christopher Timmins 
integrates these mechanisms within a single unified model of residential 
sorting and concludes that distinguishing discriminatory siting from 
market-driven displacement is empirically difficult but methodologically 
essential, because the appropriate policy response differs sharply 
between them.14 
 

The Clinton administration’s response to the accumulating 
empirical record was Executive Order 12898, signed in February 1994. 
The Order required each federal agency, “to the greatest extent 
practicable and permitted by law,” to make achieving environmental 
justice part of its mission by identifying and addressing 
“disproportionately high and adverse human health or environmental 
effects of its programs, policies, and activities on minority populations 
and low-income populations.”15 The phrase “programs, policies, and 
activities” reached two different categories of federal decisions. At the 
moment of new permitting, which is the principal regulated decision in 
the landfill life cycle and the stage addressed by Bullard, Cerrell, and the 
disparate-siting literature, the Order required agencies to consider equity 
in approving the permit. In practice, this created a federal floor for 
disparate-impact analysis where none had previously existed. After the 
permit had been issued, the Order required the same agencies to address 
ongoing disproportionate burdens at existing facilities through 
monitoring, enforcement, and, where necessary, modification of 
operating conditions. The two mechanisms address different problems. 
The first addresses the Cerrell-style siting decision, in which the operator 
selects a site at the moment of permit application. The second addresses 
the post-siting market mechanism described by Been, namely the 

 
12 Vicki Been, “Locally Undesirable Land Uses in Minority Neighborhoods: 
Disproportionate Siting or Market Dynamics?,” Yale Law Journal 103, no. 6 (1994): 
1383–1422; Vicki Been and Francis Gupta, “Coming to the Nuisance or Going to the 
Barrios? A Longitudinal Analysis of Environmental Justice Claims,” Ecology Law 
Quarterly 24, no. 1 (1997): 1–56. 
13 Manuel Pastor, Jim Sadd, and John Hipp, “Which Came First? Toxic Facilities, 
Minority Move-In, and Environmental Justice,” Journal of Urban Affairs 23, no. 1 
(2001): 1–21, at 14–18. 
14 H. Spencer Banzhaf, Lala Ma, and Christopher Timmins, “Environmental Justice: 
The Economics of Race, Place, and Pollution,” Journal of Economic Perspectives 33, no. 1 
(2019): 185–208, at 195–200. 
15 Clinton, “Executive Order 12898,” 7629–33. 
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ongoing operation of an already-permitted facility and its long-term 
effects on the surrounding community over subsequent decades. 
 

Both were procedural rather than substantive. The Order created 
no private right of action and disclaimed creating any “right, benefit, or 
trust responsibility” enforceable in law against the United States. 
Whatever protection EO 12898 achieved had to operate through agency 
self-discipline rather than judicial enforcement. 
 

Direct evaluations of EO 12898 have been few and equivocal. 
Sandra George O’Neil’s analysis of Superfund cleanup listings before 
and after 1994, which examined a domain distinct from municipal solid 
waste landfill siting but represented one of the few longitudinal 
evaluations of the Order in any environmental-policy context, found no 
evidence of improved equity outcomes for minority communities. If 
anything, the disparity widened modestly.16 Evan Ringquist’s meta-
analysis of forty-nine studies, published in 2005, found robust evidence 
of environmental inequity by race but inconclusive evidence regarding 
whether environmental justice policies were doing their work, in part 
because most studies examined a single point in time and could not 
separate underlying demographic trends from what specific policies 
produced.17 The present essay fills this gap by examining a single 
metropolitan region over fifty years, with siting decisions distributed 
across the pre-RCRA, RCRA-only, and post-EO 12898 periods, and by 
separating the inner-versus-outer demographic gap at permitting from the 
trajectory of that gap in the decades that followed. That this entire 
architecture of equity protection could be dismantled by a single 
executive action thirty-one years later is a feature of EO 12898’s design 
rather than an accident of its implementation: as a procedural directive 
issued under presidential authority, it could be revoked under the same 
authority without committee hearings, without public input, and without 
statutory amendment. Executive Order 14148 of January 21, 2025, 
accomplished exactly this, listing EO 12898 among a series of “harmful 
executive orders” revoked in full.18 
 
Sources and Approach 
 

The present case study examines one metropolitan region across 
the three federal regulatory eras described above, drawing exclusively on 

 
16 Sandra George O’Neil, “Superfund: Evaluating the Impact of Executive Order 
12898,” Environmental Health Perspectives 115, no. 7 (2007): 1087–93. 
17 Evan J. Ringquist, “Assessing Evidence of Environmental Inequities: A Meta-
Analysis,” Journal of Policy Analysis and Management 24, no. 2 (2005): 223–47. 
18 Trump, “Executive Order 14148,” 8237–40. 
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publicly available administrative and census records. The primary 
objective is to illuminate the policy mechanisms identified by 
environmental justice scholarship, rather than to make causal claims 
about average regulatory-regime outcomes. With only eleven facilities, 
the analysis provides a longitudinal perspective on a specific question 
rather than original empirical findings. 
 

Three bodies of public-record material anchor the analysis. The 
first comprises the operating histories of the eleven active Type I 
municipal solid waste landfills in the Houston-Galveston Area Council 
region, as recorded in the Texas Commission on Environmental Quality 
(TCEQ) Central Registry, with permit numbers and permit issuance 
years used to establish the regulatory event for each facility.19 The 
second consists of the demographic, income, and home-value variables 
contained in the Longitudinal Tract Database (LTDB) for census tracts 
in those landfills’ vicinity from 1970 through 2020.20 The third is the 
contemporaneous federal record, including RCRA, EO 12898, the 1984 
Cerrell Report, and the 2025 rescission order, which together framed the 
regulatory environment in which siting decisions were made. Type I 
status, defined under 30 Texas Administrative Code § 330, is used 
because it corresponds most closely to the landfills documented in 
Bullard’s 1979 survey and excludes hazardous-waste, industrial, 
construction-debris, and transfer-station facilities. The eleven sites span 
all three federal regulatory eras when classified by TCEQ permit year: 
pre-RCRA (permit year before 1976), RCRA-only (1976 to 1993), and 
post-EO 12898 (1994 to present). Two facilities are pre-RCRA: Baytown 
(permitted 1968) and McCarty Road (1975). Eight are RCRA-only: 
Whispering Pines (1978), Chambers County (1981), Blue Ridge (1982), 
Galveston County (1986), Security (1988), Coastal Plains (1989), 
Atascocita (1990), and Seabreeze (1993). One, Fort Bend Regional 
(1998), is post-EO 12898. 
 

The TCEQ permit year is used as the relevant regulatory event 
because it is the moment at which the federal regulatory regime in force 
governs the siting decision: EO 12898’s permit-stage equity review 
applies at the moment of permit issuance, not at the later date of 
physical operation. For some facilities, physical operation began earlier 

 
19 Texas Commission on Environmental Quality, Central Registry, accessed via the 
TCEQ public data portal. Permit numbers refer to the earliest base permit issued for 
each facility under 30 Texas Administrative Code § 330. 
20 John R. Logan, Zengwang Xu, and Brian J. Stults, “Interpolating US Decennial 
Census Tract Data from as Early as 1970 to 2010: A Longitudinal Tract Database,” 
Professional Geographer 66, no. 3 (2014): 412–20. 
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or later than the TCEQ permit year, but the policy-relevant moment is 
the regulatory one. 
 

The demographic surroundings of each landfill are characterized 
by the population-weighted minority percentage in concentric distance 
rings around the facility, following the convention established by Mohai 
and Saha. Each catchment is constructed from all census tracts within 
ten miles of the facility, with the inner zone defined as 0–3 miles and the 
outer comparison zone as 5–10 miles; the 3–5 mile zone is excluded to 
sharpen the inner/outer contrast. Minority percentage is defined as one 
minus the non-Hispanic white share. The same tract panel is used to 
track median home value and median household income, inflation-
adjusted to constant 2020 dollars using the Bureau of Labor Statistics 
CPI-U deflator; this essay focuses on the minority-share outcome and 
treats the housing-value and income evidence as supporting rather than 
primary. 
 

The central question, informed by the literature’s distinction 
between siting and sorting, is not what the demographic composition of 
a landfill’s surroundings looks like now but how it looked at the moment of 
permitting and how it changed afterward. Two corresponding measures 
structure the empirical analysis. The first, which one might call the 
opening gap, represents the difference in minority share between the inner 
and outer rings, measured at the LTDB observation immediately 
preceding the facility’s permit year. A substantial positive opening gap 
indicates discriminatory siting, as defined by Cerrell: the inner ring was 
already disproportionately minority when the permit was issued. The 
second measure, the post-permit change, captures the change in this inner-
outer gap over the decades that follow permitting. A large positive post-
permit change signals post-siting displacement, as described by Been: the 
inner ring became more minority than the outer ring due to residential 
sorting after facility operation, regardless of initial demographics. 
 

The discussion that follows classifies each facility into one of 
three patterns using thresholds calibrated to clear breaks in the regional 
data: an opening gap of roughly seven percentage points or more 
identifies Pattern 1 (discriminatory siting); a small or negative opening 
gap combined with a post-permit change of roughly ten percentage 
points or more identifies Pattern 2 (post-permit displacement); a post-
permit change of roughly negative ten percentage points or more 
identifies Pattern 3 (saturation or convergence); the remaining cases are 
mixed. The thresholds are reasonable rather than definitive, and 
alternative thresholds shift only the borderline facilities (Chambers, 
Seabreeze) between categories. The per-facility values that anchor the 
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discussion are tabulated in a footnote.21 The discussion below also 
reports an aggregate summary of the inner-versus-outer ring trajectory 
across all eleven facilities, computed by comparing within-tract changes 
in inner-ring tracts to within-tract changes in outer-ring tracts of the 
same cohort.22 The aggregate summary should be read as a regional 
descriptive measure rather than as a causal claim: with only eleven 
facilities, the regional record can illustrate patterns and motivate policy 
interpretation, but cannot sustain the kind of statistical identification that 
would underwrite confident claims about the average outcome of any 
one regulatory regime. 
 
The Houston-Galveston Record 
 

The aggregate summary across the eleven facilities is insightful as 
a regional descriptive measure: from 1970 to 2020, the inner rings of 
these facilities became approximately seven percentage points more 

 
21 For the eleven active facilities, the opening gap and post-permit change values, in 
percentage points, are as follows. The two pre-RCRA facilities are Baytown (permitted 
1968; opening gap +3.9, post-permit change −13.1; Pattern 3 saturation) and McCarty 
Road (permitted 1975; −2.3, +14.4; Pattern 2 displacement). The eight RCRA-only 
facilities are Whispering Pines (1978; +7.2, +4.0; Pattern 1 discriminatory siting), 
Chambers County (1981; −4.8, +6.2; mixed), Blue Ridge (1982; +21.7, −7.6; Pattern 1 
with subsequent saturation), Galveston County (1986; +19.3, −12.3; Pattern 1 with 
subsequent saturation), Security (1988; −1.0, −11.5; Pattern 3 saturation), Coastal 
Plains (1989; −10.4, −4.6; mixed), Atascocita (1990; −21.1, +20.9; Pattern 2 
displacement), and Seabreeze (1993; +1.8, +5.8; mixed). The single post-EO 12898 
facility is Fort Bend Regional (permitted 1998; opening gap −17.1, post-permit change 
+22.0; Pattern 2 displacement). Opening gaps are computed against the LTDB 
observation immediately preceding each facility’s permit year, with the 1970 
observation used as a fallback for Baytown given its 1968 permit predates available 
data. Post-permit changes compare the opening gap to the inner-outer gap at the 
LTDB observation approximately forty years post-permit, capped at the 2020 
observation. The threshold rules used to assign each facility to a pattern are described 
in the body and are sensitive only at the borderline cases (Chambers, Seabreeze). 
22 The aggregate inner-versus-outer ring trajectory across the eleven facilities is 
summarized by comparing within-tract changes in inner-ring tracts to within-tract 
changes in outer-ring tracts of the same cohort, after accounting for time-invariant 
tract characteristics and cohort-specific time trends. With only eleven facilities, this 
regional-level summary describes the central tendency of what happened around the 
landfills in this sample but does not support general claims regarding regulatory 
regimes. Recent econometric scholarship, notably Andrew Goodman-Bacon, 
“Difference-in-Differences with Variation in Treatment Timing,” Journal of Econometrics 
225, no. 2 (2021): 254–77, has shown that aggregate within-tract summaries computed 
across cohorts with staggered treatment timing can be biased when post-treatment 
trajectories vary systematically across cohorts, as is plausible here. The per-facility 
decomposition into the opening gap and the post-permit change is intended to make 
the cohort-level variation directly visible rather than absorbing it into a single regional 
summary. 
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minority than their outer rings, with the differential emerging gradually 
after permitting and plateauing by roughly twenty years out. Inner-ring 
real home values rose modestly faster than outer-ring values over the 
period as a whole, consistent with the residential-sorting literature’s 
prediction that the inner-ring market participates in metropolitan-wide 
housing appreciation but with a different demographic composition over 
time. These aggregate measures conceal substantial heterogeneity across 
the eleven facilities. Disaggregating into the opening-gap and post-
permit-change components reveals three patterns clear enough to 
organize the empirical record around them. 
 
Discriminatory Siting at Permitting 
 

The first pattern, discriminatory siting at the moment of permitting, 
characterizes three of the eleven facilities. At Blue Ridge in Fort Bend 
County, the inner ring measured approximately sixty-four percent 
minority in 1980, the LTDB observation immediately preceding the 
facility’s 1982 permit. The surrounding outer ring measured 
approximately forty-two percent, producing an opening gap of nearly 
twenty-two percentage points. The inner ring was, in other words, 
substantially a minority community at the moment the operator and 
regulator agreed on the permit. Galveston County (1986 permit) shows 
an inner ring of approximately thirty-four percent minority against an 
outer ring of approximately fifteen percent, producing an opening gap of 
nineteen percentage points. Whispering Pines (1978 permit) shows an 
opening gap of approximately seven percentage points. The three 
facilities are concentrated in the urban core of the region, specifically 
Fort Bend, Galveston, and Harris counties, where the type of land 
identified by Cerrell logic as low-cost, politically weak, and 
predominantly Black or Hispanic, was available to operators in 
substantial quantities. The pattern is not consistent with neutral siting 
followed by demographic change: the inner-ring composition at the time 
of permitting cannot be accounted for by anything that happened 
afterward. All three facilities were permitted during the RCRA-only 
window, the period in which federal law imposed no requirement to 
consider siting equity. 
 
Post-Permit Demographic Displacement 
 

The second pattern, post-permit demographic displacement, 
characterizes three of the eleven facilities. At Atascocita in northeast 
Harris County, the inner ring at the LTDB observation immediately 
preceding the facility’s 1990 permit measured approximately twenty-two 
percent minority, against an outer ring of approximately forty-four 
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percent. At the moment of permitting, the inner ring was substantially 
less minority than its surrounding area, with a difference of twenty-one 
percentage points. By thirty years after permitting, the inner ring had 
risen to approximately seventy-five percent minority and the outer ring 
to approximately seventy-five percent: an original twenty-one 
percentage-point inner-ring deficit had become a slight inner-ring excess. 
Fort Bend Regional, permitted in 1998, shows a similar trajectory: an 
inner ring nearly seventeen percentage points less minority than its outer 
ring at the 1990 LTDB observation immediately preceding permitting, 
and a complete reversal of the gap by 2020. McCarty Road, permitted in 
1975, shows an inner ring with two percentage points less minority than 
its outer ring at the 1970 LTDB observation immediately preceding 
permitting, and twelve points more minority than its outer ring by 2010. 
The three facilities are not, with one exception, concentrated in the 
urban core. They were sited on the suburban or rural fringe of the 
region, in some cases ahead of metropolitan growth, and the inner-ring 
demographic transition occurred decades after the facility’s permit. 
 

The mechanism by which this transition occurred has been 
characterized in the residential-sorting literature. An operating landfill 
creates a measurable disamenity that places downward pressure on 
surrounding property values. Over time, higher-income households 
relocate as their housing wealth declines and alternative neighborhoods 
become comparatively more attractive. Lower-income households, who 
are disproportionately minority in this region and in the country at large, 
then move in because the housing has become more affordable.23 
 
Saturation and Convergence 
 

The third pattern, what one might call saturation or convergence, 
characterizes the remaining facilities. At Security and Coastal Plains, the 
inner ring at permitting was modestly less minority than the outer ring; 
over the subsequent decades, both rings became more minority, but the 
outer ring grew faster, and the inner-outer gap actually shrank. At 
Baytown, the inner ring at the 1970 observation immediately following 
the 1968 permit was modestly more minority than its outer ring, but the 
outer ring overtook the inner ring during the subsequent decades. 
 

The third pattern is not a third causal mechanism. It is a 
methodological consequence of how the inner-outer gap behaves when 
one of the first two patterns approaches its limit: where the inner ring is 
already substantially minority, additional inner-ring growth is 

 
23 Been, “Locally Undesirable Land Uses,” 1406–18; Banzhaf, Ma, and Timmins, 
“Environmental Justice,” 195–200. 
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mechanically constrained while the outer ring continues to participate in 
metropolitan-wide demographic change, and where the inner ring is 
suburban and surrounded by faster-growing minority populations 
elsewhere, the localized facility-area shift can be overtaken by larger 
demographic forces. Galveston County and Blue Ridge, both classified 
above as Pattern 1 facilities, show this saturation feature in the post-
permit decades: their opening gaps were extreme, and the inner-outer 
differential narrowed thereafter, not because the underlying mechanisms 
reversed but because the inner ring had little room to grow further. 
 

Pattern 3 should not be read as a regulatory success. The inner 
rings at these facilities became increasingly minority over the post-permit 
decades, even where the outer rings grew faster, so the narrowing inner-
outer gap does not reflect repair of the underlying disparity. Whether the 
convergence reflects the Pattern 1 and Pattern 2 mechanisms running 
into a demographic ceiling, or instead reflects metropolitan-wide 
demographic change overtaking an already-saturated inner ring 
independent of any facility-specific dynamic, cannot be distinguished 
within this regional sample. Disentangling them would require 
comparison to non-facility tracts in the same region, which is beyond the 
scope of this essay. The pattern matters analytically because it explains 
why a cross-sectional inspection of the inner-outer gap in 2020, without 
reference to the trajectory that produced it, would understate the 
operative role of both mechanisms over time. 
 

Two features of this three-pattern picture warrant attention 
before turning from description to policy. First, the patterns are not 
three different findings about the same phenomenon. They are three 
different phenomena, with different causal structures, operating on 
different facilities. The aggregate disparity that environmental justice 
scholarship has documented since Bullard is the cumulative result of all 
three operating in combination across the regional landscape. Second, 
the patterns are not evenly distributed across regulatory eras. Pattern 1, 
discriminatory siting at the moment of permitting, appears at three of the 
eight facilities permitted during the RCRA-only window and at none of 
the two pre-RCRA facilities or the one post-EO 12898 facility. Pattern 2, 
post-permit displacement, operates at facilities permitted across all three 
eras, including under EO 12898’s permit-stage authority, and shows little 
obvious dependence on the regulatory environment in place at the time 
of permitting. 
 
Discussion 
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The three patterns correspond directly to the policy architecture 
EO 12898 attempted to create. Pattern 1 is the outcome that permit-
stage equity review was designed to prevent; Pattern 2 is the outcome 
that ongoing-enforcement provisions were designed to address; Pattern 
3 is addressed by neither mechanism, because it is not itself a third causal 
process but a methodological consequence of how the inner-outer gap 
behaves when one of the first two approaches a demographic ceiling or 
when broader metropolitan change accelerates around it. 
 

Pattern 1, discriminatory siting at the moment of permitting, is 
the precise decision that disparate-impact analysis at the federal level can 
plausibly identify and require agencies to reconsider. The Cerrell-style 
operator selecting a parcel of land that is already disproportionately 
minority is making a permit-stage decision on the basis of demographic 
information that disparate-impact analysis is designed to surface. 
Whether the permit-issuing agency would have approved the permit 
despite the disparate impact is a separate question; what equity review 
provides is the requirement to consider it, and the requirement to 
articulate a non-discriminatory justification if the permit is granted. This 
is the function EO 12898’s permit-stage equity provisions were designed 
to serve. 
 

Pattern 2, post-permit demographic displacement, is structurally 
invisible to permit-stage review. The neighborhood that is 
demographically neutral or even predominantly white at the moment of 
permitting cannot be flagged for disparate impact at that moment, 
because the disparate impact has not yet emerged. The demographic 
transition occurs years and decades after the permit has been granted, 
through ordinary residential sorting in response to a disamenity that did 
not exist at the time of the original permitting decision. What can 
address Pattern 2 is sustained federal attention to the operating facility 
throughout its operational life. This may include monitoring surrounding 
property markets, requiring community benefit agreements, modifying 
operating conditions when adverse consequences emerge, and investing 
directly in remediation. This is the function EO 12898’s ongoing-
enforcement provisions were designed to serve, through agencies’ 
obligations to identify and address disproportionate burdens at facilities 
already in operation. 
 

The two mechanisms in the Order were addressed to different 
decisions, made by different actors, at different points in the facility’s life 
cycle. They can fail or succeed independently, and the empirical record 
can indicate, within certain limits, whether each accomplished what it 
was designed to do. 
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Evaluating the Permit-Stage Equity Mechanism 
 

For Pattern 1 and the siting mechanism, the regional record 
cannot directly speak to what EO 12898 changed, because only one 
Type I facility was permitted in the Houston-Galveston region during 
the post-1994 window. A single observation cannot sustain any 
inferential claim about how permit-stage equity review shaped new-siting 
decisions on average; the small post-1994 sample is in part a feature of 
the era, since RCRA Subtitle D’s engineering requirements raised the 
cost of new construction substantially and contributed to industry-wide 
consolidation that slowed new Type I permit issuances across Texas and 
the country. A state-wide or national-scale analysis would be required to 
test whether the descriptive pattern visible at Fort Bend Regional 
generalizes. 
 

What can be reported is descriptive. At Fort Bend Regional, 
permitted in 1998, the inner ring at the LTDB observation immediately 
preceding the facility’s permit was approximately twenty-six percent 
minority, compared to an outer ring of approximately forty-three 
percent. At the moment of permitting, the inner ring was therefore 
nearly seventeen percentage points less minority than its surroundings. 
The single post-EO 12898 facility in the region is, in other words, 
descriptively consistent with the kind of non-discriminatory siting that 
the Order’s permit-stage equity review was designed to produce, and 
inconsistent with the pattern visible at three of the eight facilities 
permitted during the RCRA-only window. One observation cannot 
establish that the Order itself was responsible for this difference. The 
demographic composition of available land in southwestern Fort Bend 
County in the late 1990s may have constrained the decision in the same 
direction, independently of any equity review. But the descriptive 
contrast between an era in which Pattern 1 was prevalent and a single 
post-Order observation in which it was absent is at least consistent with 
the mechanism doing what it was designed to do, and the absence of any 
post-1998 sitings of Type I facilities in the region means that the 
question cannot be more directly examined in this regional sample. 
 
Evaluating the Ongoing-Enforcement Mechanism 
 

For Pattern 2 and the ongoing-enforcement mechanism, the 
record is more directly informative, although the regional sample 
remains too small to support any confident conclusions about an average 
outcome. Facilities that were permitted before 1994 continued to operate 
after EO 12898 took effect; the relevant question is whether the inner-
ring demographic trajectory at these facilities changed after 1994 in the 
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direction the Order’s enforcement provisions would predict. Across the 
post-permit trajectories of the ten pre-1994 facilities, the inner-versus-
outer ring gap does not show a discernible inflection at the moment EO 
12898 took effect. The trajectories that were already widening continued 
to widen; the trajectories that were already converging continued to 
converge. The same observation extends to the supporting outcome of 
real household income: the inner-ring income gap relative to the outer 
ring deepens substantially after 1994 rather than closing.24 Whatever 
moderating role the Order’s enforcement provisions may have played at 
specific facilities, the regional record at pre-existing facilities does not 
show the slowing or reversal of trajectories that a working enforcement 
instrument should have produced. 
 

The interpretive caution this conclusion requires is real but 
limited. Three alternative explanations for the apparent absence of an 
EO 12898 enforcement signature deserve attention. First, the post-1994 
period coincides with the housing crisis of 2008–2009, which 
disproportionately affected lower-value housing markets in inner-ring 
tracts and may have masked a more positive underlying enforcement 
signal. Second, the data cannot distinguish between two failure modes of 
an enforcement-based protection: an enforcement system that operates 
but is overwhelmed by larger market forces, and one that does not 
meaningfully operate at all. Third, a procedural enforcement instrument 
may shape agency culture and focus regulatory attention on 
environmental justice considerations during routine inspections in ways 
that would not be visible in the aggregate demographic trajectory but 
might still matter for the welfare of individual communities. The regional 
record cannot rule out any of these possibilities. What it does establish is 
that the trajectories of the ten facilities operating before 1994 show no 
discernible change in average direction or rate at the moment the Order 
took effect. 
 

The fundamental interpretive limitation is sample size. Eleven 
facilities in a single metropolitan region cannot underwrite confident 
causal claims about any federal regulatory regime’s average outcome, and 
the analysis above should be read in that light. Three additional 
limitations affect the interpretation of the regional record. First, the 
LTDB harmonization that allows demographic comparisons across 

 
24 Comparing the post-1994 inner-versus-outer ring trajectory at the ten pre-1994 
facilities to the trajectory that prevailed before 1994, the inner-ring movement after 
the Order took effect runs in the same direction as before. The same pattern holds for 
real household income, with the inner-outer income gap widening rather than closing 
through the post-1994 decades. With only ten pre-1994 cohorts available for 
comparison, this is a description of the central tendency of the regional record, not a 
claim about what the Order produced on average across the country. 
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decades introduces measurement noise where tract boundaries have 
shifted substantially over the half-century. Second, the choice to date 
each facility by TCEQ permit year rather than by physical-operation year 
sharpens the regulatory signal at the cost of slight misalignment with the 
moment the disamenity actually entered the surrounding housing market. 
Third, the analysis relies only on public records, without access to the 
internal siting memoranda that would directly establish per-facility intent; 
thus, industry-wide findings from the Cerrell Report cannot be 
confirmed for individual permits. What the regional record can do is 
illustrate patterns, anchor them in named facilities and specific decades, 
and connect those patterns to the policy mechanisms identified in 
environmental justice scholarship. A national-scale analysis with 
hundreds of facilities, drawing on EPA’s full Type I landfill registry and 
corresponding tract-level demographic data, would be necessary to 
produce confident claims about average regulatory-regime outcomes. 
This essay does not attempt that kind of inferential weight. Instead, it 
offers a regional perspective, examining fifty years of operating histories 
across three federal regulatory eras in relation to the literature. 
 
What the Rescission Removes 
 

The asymmetric empirical record produces an asymmetric 
assessment of what the 2025 rescission accomplishes, and an asymmetric 
assessment of what response it warrants. For the siting-equity 
mechanism, the regional record cannot directly speak to what the Order 
changed, but the descriptive contrast between the prevalence of Pattern 
1 under RCRA-only conditions and its absence at the single post-Order 
facility is consistent with the mechanism doing what it was designed to 
do. The 2025 rescission removes this protection and returns federal 
permitting to the regulatory configuration of the RCRA-only window, 
the same configuration under which Pattern 1 originally accumulated. 
That this would produce a return of Pattern 1 in future siting decisions is 
uncertain. State regulation, industry consolidation, and changing siting 
markets all influence location decisions independently of federal policy. 
However, the historical record establishes that the regulatory 
environment alone, in the absence of federal equity review, was 
sufficient to permit Pattern 1 at three of the eight facilities in the regional 
sample that were permitted during the RCRA-only window. The 
structural forces that produced that outcome, including Cerrell-type 
siting logic, the availability of low-cost land in minority communities, 
and differences in political and economic resistance between 
predominantly white and predominantly minority communities, have not 
changed. The rescission therefore returns the regulatory environment to 
one in which those forces operate without federal constraint. 
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For the ongoing-enforcement mechanism, the regional record is 
more directly informative and somewhat more pessimistic. The 
enforcement provisions of EO 12898 do not appear, on the most direct 
longitudinal observation the data permit, to have visibly altered the 
average post-permit trajectory of facilities in operation before 1994. 
Removing this enforcement provision therefore removes a federal 
protection whose direct influence on the inner-ring demographic 
trajectory of existing facilities was, in this regional sample, not detectable. 
This is not the same as concluding that the provision was unnecessary or 
that its removal is costless. A procedural enforcement instrument may 
matter institutionally even when its average visible influence is null, and 
the cultural and organizational changes that thirty-one years of operating 
under EO 12898 produced inside federal environmental agencies will not 
be undone by a single executive action, even after the legal authority has 
been withdrawn. But the most direct longitudinal observation of the 
inner-ring trajectory does not find evidence that the provision was 
producing the kind of visible moderating influence its language 
promised, and the rescission’s direct demographic consequences for 
existing facilities may correspondingly be smaller than its rhetorical 
weight would suggest. 
 
The Regulatory Gap Neither Mechanism Closes 
 

Beyond what the rescission directly removes, the regional record 
makes visible a regulatory gap that no executive order has ever closed. 
Pattern 2, post-permit demographic displacement, operates regardless of 
either of EO 12898’s two mechanisms and regardless of whether the 
Order is in force. Atascocita’s transition from twenty-two percent 
minority at the moment of permitting to approximately seventy-five 
percent thirty years later occurred with EO 12898 in effect for the 
second half of that window and without it for the first, and the trajectory 
shows no inflection that would suggest the Order’s enforcement 
provisions were redirecting the underlying market dynamics. Fort Bend 
Regional, permitted under the Order’s permit-stage authority with non-
discriminatory inner-ring demographics, has begun the same trajectory: 
by 2020, its inner-ring minority share had matched and slightly exceeded 
its outer-ring share. Pattern 2 is what the residential-sorting literature 
predicts under any regulatory configuration that does not directly address 
post-siting market forces, and no federal statute or executive order has 
ever required compensation for siting-induced property-value losses, 
ongoing monitoring of surrounding housing markets, or direct 
investment to stabilize affected neighborhoods.25 Legislation comparable 
to the proposed Environmental Justice Legacy Pollution Cleanup Act of 

 
25 Banzhaf, Ma, and Timmins, “Environmental Justice,” 195–200. 
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2020 represents the kind of intervention that would address Pattern 2; 
no such intervention is currently in force at the federal level, and the 
2025 rescission does not alter this state of affairs in either direction.26 
 
Conclusion 
 

The rescission of EO 12898 illustrates the limitations of executive 
action as a mechanism for long-term environmental justice protection. 
Because the Order existed as a presidential directive instead of a 
statutory guarantee, its survival depended on continued executive 
support rather than institutional permanence. Any future administration 
committed to environmental justice could reissue an order substantially 
identical to EO 12898 on its first day, and any subsequent administration 
could rescind it on its first day. In this sense, EO 12898 demonstrates 
how environmental justice protections can remain politically contingent 
even after decades of federal recognition. Durable policy in this domain, 
meaning policy that survives changes in administration and creates 
enforceable expectations beyond procedural directives, requires action by 
Congress. A statute, once enacted, can be repealed only by subsequent 
legislation, which requires bicameral passage and presidential signature; it 
can also create rights enforceable in court by parties whose interests it 
protects. Executive orders provide neither structural protection: they 
bind agencies only as long as the executive chooses to enforce them, and 
they generate no judicially enforceable protections for the public. 
 

Three considerations bear on what such legislation should 
contain, given the empirical record assembled here. First, it should 
replicate EO 12898’s siting-equity mechanism on a statutory footing. 
The case for codification does not rest on the single post-Order 
observation in the regional sample, which the analysis above treats as 
descriptively consistent with rather than evidence of the Order’s effect, 
but on the structural reasoning the Cerrell logic makes visible: in the 
absence of equity review at new permits, facially neutral siting criteria 
continue to direct facilities toward predominantly minority communities, 
because the demographic markers operators are advised to favor remain 
correlated with race. The national environmental justice record, which 
has reproduced the founding pattern across regulatory regimes, 
corroborates this structural reasoning on grounds independent of any 
single regional observation. Second, the legislation should address the 
post-permit market mechanism that no executive order has ever covered. 
Direct investment in remediation, monitoring of surrounding property 
markets, requirements for community benefit agreements, and 

 
26 Environmental Justice Legacy Pollution Cleanup Act of 2020, S. 4725, 116th Cong. 
(2020). 
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compensation for siting-induced property-value losses all fall within this 
category. Third, the legislation should provide private rights of action 
that EO 12898 explicitly disclaimed. A statutory protection that affected 
communities cannot directly enforce in court is, in the limit, a protection 
that operates only through federal agency self-discipline, and the 
empirical record suggests that self-discipline alone produced uneven 
results on the ongoing-enforcement dimension. Communities that bear 
the consequences of permitting decisions should have standing to 
challenge those decisions. 
 

The Cerrell Report’s logic, articulated in 1984 for waste-to-energy 
plants in California, was incorporated into siting practice across the 
country in the 1980s and continues to operate as default behavior 
wherever federal equity review is absent. The criteria the Report 
identified as predicting low resistance, including lower-than-median 
income, lower-than-median levels of formal education, smaller 
community size, and certain religious affiliations, were strongly 
correlated with race in the southern United States during the 1980s and 
continue to be correlated with race today. An operator following the 
Cerrell recommendations and consciously avoiding any explicit racial 
criterion would, in the Houston of today, still be led toward 
predominantly Black and Hispanic neighborhoods. This is the structural 
feature that makes the question of outcome more informative than the 
question of intent, which was central to the unsuccessful Bean v. 
Southwestern Waste Management lawsuit. Under RCRA alone, the outcome 
was administratively permissible. Under EO 12898, equity review was 
required as part of permitting, and the descriptive record at Fort Bend 
Regional is consistent with the review having been operative. The 2025 
rescission has restored, at the federal level, the regulatory conditions 
under which the prior outcome is again administratively permissible. 
 

Bullard’s 1979 finding originated a research program that has 
produced, over the four decades since, one of the most empirically 
robust patterns in the social sciences. The research program has 
documented two different mechanisms by which the pattern reproduces 
itself: discriminatory siting at the moment of permitting, and post-permit 
demographic displacement through residential sorting. Executive Order 
12898 attempted to address both. Its rescission removes one federal 
mechanism whose direct influence on existing facilities was not visible in 
the regional record but whose loss may matter institutionally, and 
another whose direct influence on new sitings could not be examined in 
this regional sample but whose absence under RCRA-only conditions 
had documented consequences. Neither mechanism in the Order, even 
at its strongest, redirected the post-permit market dynamics that produce 
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Pattern 2 regardless of regulatory configuration. The pattern that Bullard 
documented in 1979 has continued to reproduce itself through every 
regulatory regime the federal government has put in place and will 
continue to do so under the regime the rescission has now restored. The 
empirical record cannot say what the next fifty years will produce. It can 
say what conditions the next fifty years will resemble, what those 
conditions previously produced, and what kind of response the historical 
record suggests is required. Returning to those conditions absent 
legislative response is a choice. So is responding.  
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