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This study investigates the implementation of U.S. environmental protection laws under American

Indian tribal governance. The landmark laws of the 1970s that form the core of America’s

environmental policy regime made no mention of American Indian tribal lands, and the subsequent

research literature on environmental policy has given them little attention. The U.S. Environmental

Protection Agency has primary implementation responsibility for environmental protection laws on

tribal lands, which offers a unique opportunity to study direct federal implementation apart from

typical joint state–federal implementation. Further, because Indian reservations are homes to a

disproportionately poor, historically subjugated racial group, analysis of environmental programs on

tribal lands offers a unique perspective on environmental justice. We analyze enforcement of and

compliance with the Clean Water Act (CWA) and Safe Drinking Water Act (SDWA) to compare the

implementation of environmental policy on tribal lands with nontribal facilities. Analysis reveals

that, compared with nontribal facilities, tribal facilities experience less rigorous CWA and SDWA

enforcement and are more likely to violate these laws.
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Introduction

This study investigates the implementation of U.S. federal environmental protec-

tion laws under American Indian tribal governance by analyzing enforcement of and

compliance with the Clean Water Act (CWA) and Safe Drinking Water Act (SDWA)

among tribal and nontribal facilities. In so doing, we contribute to research on envi-

ronmental federalism in the United States and reveal striking disparities that carry

important implications for policy effectiveness and environmental justice.

In the United States, the groundbreaking national pollution control statutes of

the 1970s such as the Clean Air Act (CAA), Resource Conservation and Recovery

Act (RCRA), Superfund, CWA, and SDWA were built under a model of regulatory

federalism in which responsibility for implementation is shared between federal and

state governments. However, originally none of those landmark laws made provi-

sion for implementation on tribal lands. Tribal governments hold a unique legal and
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political status based on the principle of sovereignty established by the U.S. Constitu-

tion and confirmed by statutes, executive orders, and judicial decisions. Legally, trib-

al governments are “domestic, dependent nations,” that is, sovereign nations under

the legal guardianship of the U.S. government. In the 1980s and 1990s, federal envi-

ronmental laws were formally extended to tribal lands, and the U.S. Environmental

Protection Agency (EPA) administers them in cooperation with the tribes. Although

tribes vary widely in economic, demographic, geographic, and organizational condi-

tions, they hold in common this relationship with the U.S. federal government with

respect to implementation of environmental regulations.

Over the past two decades, there has been a growing scholarly effort to establish

whether there are race- and class-based disparities in environmental risks and regu-

latory enforcement outcomes in environmental policy (Bryant, 1995; Bullard, 1993;

Dion, Lanoie, & Laplante, 1998). Environmental justice advocates claim that environ-

mental risks are disproportionately concentrated among racial minorities and low-

income groups, in part as a result of unequal implementation of environmental laws.

In approaching this question, scholars have almost exclusively focused on regulatory

actions carried out by federal and state governments to enforce environmental laws,

with little or no consideration of enforcement and compliance on tribal land. The

experience of American Indians has been more extreme than that of other ethnic

minorities in the United States. American Indians have experienced systematic

efforts by the U.S. government to decimate their populace and cultures, and have

had the additional obstacle of the federal government’s assertion of plenary authority

that can be exercised at any time over tribal governments, resources, and land rights

(Wilkins & Stark, 2011). Perhaps nowhere in the United States are environmental jus-

tice claims more poignant than on tribal land.

Does environmental policy implementation for tribal facilities differ from

nontribal facilities in ways that past environmental justice research suggests? Do

tribal facilities receive less stringent regulation than their nontribal counterparts?

Do tribal facilities comply with environmental regulations more or less than non-

tribal facilities?

Past research provides strong theoretical reasons to expect disparities in environ-

mental policy implementation on tribal land, compared with nontribal land. Federal

regulators have few political incentives for devoting scarce resources to enforcement

on tribal land, especially when tribes may lack the political strength to demand strict

enforcement from federal officials. At the same time, many tribal governments serve

sparsely populated communities under poor economic conditions, leaving tribes

with limited access to the human and financial capital necessary to maintain compli-

ance. Tribal governments are relative latecomers to environmental management, due

in large part to their original omission from major environmental laws. Consequent-

ly, the tribal role in implementation of federal environmental programs has evolved

slowly, and tribes’ human and technical capacity to operate regulatory programs

remains underdeveloped relative to the rest of the United States (Zaferatos, 2015). In

light of these conditions, tribal facilities are expected to violate environmental regula-

tions more frequently than their nontribal counterparts. These same limitations may

make regulators reluctant to strictly enforce violations committed by tribal facilities.
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This study tests for disparities in environmental compliance and enforcement

between tribal and nontribal facilities. In so doing, we heed Ronquillo’s (2011) call to

examine the governance and management of American Indian communities, both

for its own sake and as a means of understanding public intergovernmental public

policy more generally. As the first study of its kind, the goal of the present research

is to evaluate the first-order proposition that the implementation of federal environ-

mental programs in Indian Country is significantly different from the rest of the

United States. To that end, we intentionally paint tribes with a broad analytical

brush, leaving aside the considerable heterogeneity among tribes in order to focus

on the differences between tribal and nontribal facilities as categories. Specifically,

we analyze regulatory enforcement (i.e., inspections) and noncompliance (i.e., viola-

tions) among municipal wastewater treatment facilities (Publicly Owned Treatment

Works, or POTW) regulated under the CWA from 2010 through the first quarter of

2015. We also analyze drinking water utilities’ compliance with the SDWA from

2010 to 2015, as well as state and federal enforcement of the SDWA. For both pro-

grams, we compare the regulation of tribal facilities with nontribal facilities. To our

knowledge, this study is the first systematic, large-scale statistical analysis of inequi-

ties in regulatory enforcement on tribal land.

To summarize the key results, we find that regulatory enforcement is less rigor-

ous and violations more frequent for facilities located on tribal land, compared with

similar facilities on nontribal land. In addition to its implications for health and envi-

ronmental quality, this study makes important contributions to environmental justice

research because tribal governments serve and are homes to a historically oppressed

and disadvantaged racial minority. Establishing significant implementation dispar-

ities between tribal and nontribal facilities lays the groundwork for deeper investiga-

tion into the factors and mechanisms that cause the disparity and variation in

environmental implementation across tribes.

The balance of this paper proceeds as follows. In the next section, we briefly

review the research literature on environmental federalism, with attention to the

ways that U.S. federal environmental laws assign responsibility for implementation

to state governments and their implications for environmental justice. This review

offers a point of departure for a concise history of environmental policies in the con-

text of tribal governments. Grounded in the literature on environmental justice as an

implementation phenomenon and the strategic logic of regulation, we lay out a series

of theoretical expectations about enforcement of and facility compliance with envi-

ronmental regulations on tribal lands. Our empirical analysis of CWA and SDWA

enforcement and compliance follows. After reporting our results, we conclude with

a discussion of their policy implications and directions for future research.

Environmental Federalism, Environmental Justice, and Tribal Governance

Several of the landmark U.S. environmental laws that were enacted in the 1960s

and 1970s established shared responsibility for regulation and implementation

between the federal and state governments. Beginning with the CAA in 1970, Con-

gress built explicit roles for states in the administration of new environmental laws
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(Jones, 1974, 1975); the CWA, SDWA, and RCRA followed suit. Under each of these

laws, the U.S. Environmental Protection Agency (EPA) establishes technology-based

environmental quality standards. States may then opt to administer the laws directly

in cooperation with the EPA—known as administrative “primacy.” Alternatively,

states may allow the EPA to administer regulations directly. Administration consists

of monitoring facilities and enforcing their compliance with quality standards. Signif-

icant research under the banner of “environmental federalism” has examined the

effects and effectiveness of shared state-federal governance over environmental

issues (e.g., Crotty, 1987; Jones, 1975; Konisky, 2007; Lowry, 1992; Oates, 2001;

Posner, 1998; Rabe, 1999; Scheberle, 2004, among many others).

Regulatory Implementation and Environmental Justice

The earliest empirical research on environmental justice focused on the inequita-

ble distribution of environmental risk along racial, ethnic, and socioeconomic lines

(e.g., Boer, Pastor, Sadd, & Snyder, 1997; Downey, 1998; Hamilton, 1995; Hird &

Reese, 1998; Lanoie, Laplante, & Roy, Mohai & Bryant, 1992; Yandle & Burton, 1996).

A second stream of research has examined inequities in the enforcement of environ-

mental laws. Lavelle and Coyle (1992) found that fines for CAA, CWA, RCRA, and

Superfund violations in poor and minority areas were significantly lower than more

wealthy and white communities.1 More recent research has found evidence of inequi-

table enforcement of the CAA, CWA, and/or RCRA by state regulators in lower-SES

areas or areas with high concentrations of non-white populations (e.g., Konisky, 2009;

Konisky & Schario, 2010; Opp, 2012; Spina, 2015). Central to this line of inquiry is the

idea that state and federal implementation of environmental regulation is subject to

political influence in ways that can lead to racial- and/or class-based inequities.

Federal–Tribal Trust Responsibility and Environmental (In)Justice

As noted earlier, the United States has a unique political and legal relationship

with Native American Tribes established through the Constitution and confirmed by

subsequent treaties, statutes, executive orders, and judicial decisions. Emanating

from this unique relationship is the “trust doctrine” establishing the federal govern-

ment’s relationship and fiduciary responsibility to federally recognized Indian tribes

and individual Indian beneficiaries.

The existence of the trust relationship between the United States and Native

American Tribes was first acknowledged by the U.S. Supreme Court in Cherokee

Nation v. Georgia (1831), which found that tribes are “domestic dependent nations”

existing in a state of pupilage with relations to the United States resembling that of a

ward to his guardian. This characterization is the basis for the trust relationship

between the United States and tribal governments. While interpretation and imple-

mentation of the trust doctrine has evolved and widely varied since Cherokee Nation

v. Georgia, the trust relationship endures as the most important principle in federal

Indian policy.
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Subsequent court decisions extended the federal government’s trust obligations

to environmental protections on tribal lands (Ranco, 2008). In U.S. v. White Mountain

Apache Tribe (2003), the court affirmed that the occupation of land held in trust

implies a duty to maintain and preserve the trust asset—thus making the federal

government liable for breaches of such duties. Similarly, in United States v. Mitchell

(1983), the court held that the federal government was liable for mismanagement of

forest resources on tribal lands. In United States v. Navajo Nation (2009), the court

once again held that a trustee is required to preserve and maintain trust assets and

must not allow them to “fall into ruin on his watch.”

Environmental Implementation under Tribal Governance

As noted earlier, the major environmental laws of the 1960s and 1970s made no

mention of American Indian tribal lands. Perhaps not coincidently, the subsequent

research literatures on environmental federalism and environmental justice as an

implementation phenomenon have paid little attention to tribes.

At the same time that U.S. national environmental policy was changing signifi-

cantly, so too was the relationship between tribes and the U.S. government. Since

1975, the federal government’s Indian Policy has been tribal self-determination, artic-

ulated in the Self-Determination and Education Assistance Act of 1975 (Wilkins &

Stark, 2011). In 1984, President Ronald Reagan published a Federal Indian Policy

supporting the primary role of tribal governments in matters affecting American

Indian reservations. That policy stressed two related themes: (1) that the federal gov-

ernment will pursue the principle of Indian “self-government” and (2) that it will

work directly with tribal governments on a “government-to-government” basis

(Ruckelshaus, 1984). Although the EPA had previously issued general statements

that recognized the importance of tribal governments, the 1984 policy consolidated

and expanded on existing policy in a manner consistent with the overall federal posi-

tion in support of tribal “self-government” and “government-to-government” rela-

tions (Ruckelshaus, 1984).

Although existing public policy research offers little evidence about the imple-

mentation of environmental regulation on tribal lands specifically, the literature on

environmental policy implementation provides strong theoretical reasons to expect

that regulatory compliance is worse and enforcement less rigorous under tribal gov-

ernment, compared with nontribal facilities. Both logics are rooted in an understand-

ing of government regulators as strategic political actors who weigh the costs and

benefits of enforcement when making implementation decisions.

First, regulators have little political incentive to allocate scarce resources to envi-

ronmental enforcement on tribal lands; to the extent that government behavior is

influenced by the political demands of the potentially affected populations, Ameri-

can Indians are uniquely vulnerable. American Indians and Alaskan Natives consti-

tute just 1.2 percent of the U.S. population and have no formal representation in

Congress. Political participation is strongly and positively correlated with socioeco-

nomic status (Brady, Verba, & Schlozman, 1995), and poverty among American Indi-

ans is higher than any other racial group in the United States (McCartney, Bishaw, &
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Fontenot, 2013), as is alcoholism (Chartier & Caetano, 2010), and illicit drug use (U.S.

Department of Health and Human Services [HHS], 2014). American Indians lag

behind all other races and ethnicities in educational attainment (Kena, Aud, &

Johnson, 2014). Konisky (2009) argues that because government behavior is influ-

enced by the political capacity (i.e., wealth, education, organizational skill) of poten-

tially affected communities, environmental enforcement may be less vigorous in

communities with low-income populations. Konisky and Reenock (2013) argue that

environmental regulators respond with assertive enforcement where populations

can mobilize to demand environmental enforcement. Where communities are less

likely to mobilize or lack resources to demand government action, regulators lack

the incentive to enforce regulations vigorously. To put their limited political influ-

ence in perspective, it was not until 1994 that representatives from the 567 federally

recognized tribes were invited to meet in an official capacity with a U.S. president to

discuss matters pressing to American Indians (Wilkins & Stark, 2011). Given their

overall poor social conditions, severely limited political representation, and scattered

populations, we expect that citizens on tribal lands are less likely to mobilize in sup-

port of environmental enforcement than other citizens.

Second, regulators are expected to enforce environmental laws less vigorously

on tribal lands because many of the facilities on tribal lands are owned and/or oper-

ated by tribal governments. Past research suggests that government regulators have

limited ability to sanction other government agencies (in this case, tribal agencies)

(Durant, 1985; Konisky & Teodoro, 2016; Wilson & Rachal, 1977), and that regulators

might be reluctant to punish regulated public agencies because they may sympathize

with or identify as fellow public servants who operate under significant resource

constraints (Davies & Probst, 2001; Paehlke, 1991; Scheberle, 2004). To the extent that

regulated facilities on tribal lands are operated by tribal governments (as is the case

with wastewater and drinking water utilities) and face major resource constraints,

we expect tribal facilities to receive less rigorous enforcement. Based only on these

expectations about the strategic logic of environmental regulators, a simple hypothe-

sis about enforcement follows:

Hypothesis 1: Enforcement–Tribal facilities experience less rigorous enforcement of

environmental regulations than do nontribal facilities.

Meanwhile, we expect regulatory compliance (i.e., violations) for tribal facilities

to be worse than nontribal facilities for three main reasons. First, the complex regula-

tory requirements of the major U.S. environmental policies provide a major challenge

to small local governments that may lack the human capital and administrative

capacity necessary for compliance (Hanford & Sokolow, 1987; Oxenford & Barrett,

2016; Teodoro & Switzer, 2016; Weiland, 1998). Tribal facilities tend to operate in iso-

lated and relatively resource-poor communities, and so are expected to struggle with

complex regulatory compliance due to capacity constraints just as smaller local gov-

ernments of all kinds do. Administrative capacity for environmental regulations is

even more challenging for tribal governments owing to their exclusion from the
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original environmental statutes of the 1970s: many tribes are decades behind their

nontribal counterparts in developing management systems for environmental pro-

grams (Zaferatos, 2015).

Long-term trends in federal budgeting put tribal facilities at a further disadvan-

tage, even relative to other comparably small, isolated water systems. Federal gov-

ernment financial support for water and sewer infrastructure construction was

highest in the 1970s and early 1980s. Federal grants funded construction of water

supply and treatment facilities across the United States in order to help utilities com-

ply with new environmental regulations (Congressional Budget Office [CBO], 2015).

From 1972 to 1982, federal water and sewer construction grants approached 20 per-

cent of federal infrastructure spending. This federal support declined markedly from

1982 to 1988, significantly reducing the availability of water and wastewater infra-

structure grants—just as the CWA and SDWA were being extended to tribal lands.

Over the past 20 years, federal grants for water and sewer systems are just 4 percent

of federal infrastructure spending (CBO, 2015), with tribal facilities allotted 1.5–2.0

percent of that funding (EPA, 2013). Consequently, much of the federal financial sup-

port that helped (and continues to help) nontribal facilities attain compliance was no

longer available by the time tribal governments began their effort.

The third reason to expect poorer regulatory compliance among tribal facilities

follows from our first hypothesis: when regulated facilities receive less vigorous

enforcement, we expect that their managers will tend to place less emphasis on regu-

latory compliance, given limited resources and the high costs associated with compli-

ance. Therefore, we expect that tribal facilities will place less emphasis on regulatory

compliance than nontribal facilities, all else equal. Thus, our second hypothesis is:

Hypothesis 2: Compliance–Tribal facilities are less compliant with environmental

regulations than nontribal facilities.

For analytical purposes, these hypotheses put all utilities into one of two catego-

ries: tribal or nontribal. This binary categorization belies significant variation across

tribes in resources, political institutions, and administrative capacity, all of which

might help explain differences in environmental policy implementation. These differ-

ences merit further study (a point to which we return later), but our present aim is to

evaluate the first-order proposition of an environmental implementation disparity in

Indian Country.

Analysis of Environmental Implementation under Tribal Governance

We evaluate these two hypotheses with statistical analyses of regulatory enforce-

ment and compliance among wastewater treatment facilities regulated under the

CWA and drinking water utilities regulated under the SDWA. The key independent

variable throughout our analysis is tribal facilities regulated under the CWA and

SDWA, which we measure with a binary dummy coded one if the POTW or drink-

ing water utility is a tribal facility (i.e., owned and/or operated by a tribal
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government and zero otherwise) to evaluate whether there are differences in regula-

tory outcomes between tribal and nontribal facilities. The CWA and SDWA share a

similar basic framework, but are implemented in somewhat different ways. Here,

we briefly introduce the two programs before describing our analytical

methodology.

Clean Water Act

The principal objective of the CWA is to restore and maintain the chemical,

physical, and biological integrity of the nation’s surface waters. The CWA is imple-

mented through several regulatory programs, chiefly the National Pollution Dis-

charge Elimination System (NPDES). A POTW that intends to discharge into the

nation’s waters must obtain a NPDES permit prior to initiating its discharge. NPDES

permits establish effluent limits including type and quantity restrictions, pollutant

monitoring, record keeping, and reporting requirements for which each facility must

comply. The CWA requires POTW managers to collect samples of effluent dis-

charges at the frequencies and locations specified in their permits and submit moni-

toring reports to the regulator.

Once a facility has received a NPDES permit, the enforcement process begins

with compliance monitoring. All but four states have opted to assume administrative

primacy over the CWA, and so state agencies monitor compliance in most of the

United States. The EPA oversees these state programs, and retains direct implemen-

tation responsibility for the remaining states (Idaho, Massachusetts, New Hampshire,

and New Mexico), as well as all facilities in Indian country. That is, tribal wastewater

facilities are regulated directly by the EPA, not by state environmental agencies.

Compliance with NPDES permits requires POTW facilities to self-monitor and

report results to their permitting authorities on a continuing (typically monthly)

basis. Notwithstanding these self-monitoring requirements, facility inspections are

the principal means by which facility violations are detected. Thus, inspections play

an integral part of EPA’s compliance monitoring as they identify instances of non-

compliance. When a CWA violation is detected during an inspection, the facility is

noted as being in “noncompliance” and issued a warning letter or an “informal”

notice of violation as a first step in the enforcement process. Such warning indicates

that a facility should take steps to return the facility to compliance or face subsequent

enforcement actions. If noncompliance persists, “formal” enforcement in the form of

administrative orders and civil penalties may follow.

Safe Drinking Water Act

Under the SDWA, all public drinking water systems in the United States have to

meet certain requirements in order to ensure the provision of potable water to citi-

zens. The SDWA, like the CWA, is administered in cooperation with state govern-

ments, federal government, and tribal governments. The EPA sets national standards

for utilities, and states have the option of assuming responsibility for
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implementation; all states but Wyoming have assumed implementation responsibili-

ty for the SDWA. Just as with the CWA, the federal EPA retains SDWA implementa-

tion responsibility for tribal drinking water facilities.

The SDWA requires utilities to perform tasks related to both drinking water con-

tamination and monitoring and reporting. We group violations of the SDWA into

two distinct categories. Health violations represent a utility’s ability to keep contami-

nants in the water supply below acceptable levels. Included in this category are max-

imum contaminant limit violations, which occur when a utility is unable to keep the

contaminants in the water below designated levels, and treatment technique viola-

tions, which occur when a utility does not use acceptable methods of treatment for

their water supply. Additionally, the SDWA requires utilities to follow certain proto-

cols with regard to testing of their water, filing of reports, and communication with

the public. These include what the EPA calls “monitoring and reporting” violations

and “other” violations. The SDWA requires water samples to be sent to the lab at

certain time intervals, the issuing of boiled water notices, or simply sending out an

annual report to the residents. We call violations of these requirements management

violations. Because of the major difference in these requirements, we analyze them

separately.

When a utility is found to be in violation of either the health or monitoring

requirements of the SDWA, the responsible agency (either state or federal) must

decide on the appropriate action to attempt to bring the utility back into compliance.

The SDWA has clear levels of enforcement stringency, which allows us to investigate

differences in levels of enforcement across tribal and nontribal utilities. Enforcement

actions under the SDWA are divided into three distinct classifications: “formal,”

“informal,” and “resolving.” “Formal” enforcement actions may involve the filing of

civil or criminal court cases, the assessment of administrative penalties, or injunc-

tions. These are more stringent than “informal” enforcement actions, which may

require a visit from an EPA technician, a public notification, or some form of compli-

ance meeting. Finally, “resolving” actions involve little to no actual penalty, and may

be the result of an intentional nonaction by the regulatory agency.

Data

Our analyses of CWA and SDWA enforcement and compliance employ separate

data sources. We describe data sources for each in turn.

Clean Water Act. We draw our data for the CWA analysis from several sources. We

obtained data on regulated POTWs from the EPA’s Enforcement and Compliance

History Online (ECHO) database. ECHO includes information on permits, inspec-

tions, violations, and enforcement actions for all POTW in the United States and its

territories.2 We evaluate data made available on all POTW facilities regulated under

the CWA from 2010 through the first quarter of 2015 for 16,323 POTWs. Demograph-

ic data were drawn from 2013 American Community Survey (ACS) 5-year estimates.

We analyze two dependent variables for the CWA, corresponding with the two

hypotheses under evaluation. The dependent variable in our CWA enforcement
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model is the number of POTW inspections from 2010 through the first quarter of

2015. The dependent variable in our CWA compliance model is a count of quarters

in which the POTW facility is in noncompliance. Analysis is restricted to the three-

year (twelve-quarter) timeframe over which the EPA makes data available; for this

study, the period of compliance analysis is the second quarter of 2012 through the

first quarter of 2015. Descriptive statistics for CWA variables can be seen in Table 1.

Our analysis also includes several control variables. POTWs and the communi-

ties that they serve differ in various ways that can influence enforcement of and com-

pliance with the CWA. To account for these differences, we include a measure for

the percentage of the surrounding population over 25 years of age that have at least

a bachelor’s degree. We control for the health of the county economy surrounding

the POTW facility with a measure of the county’s unemployment rate (Helland,

1998). We also include several contextual control variables frequently used in the

environmental justice literature including median household income, and the per-

centage of minority population living within a 3-mile radius of the POTW facility as

reported by EPA. Based on the environmental justice literature, we expect the per-

centage of minority population surrounding the facility to be negatively correlated

with inspections and positively correlated with noncompliance. Similarly, we expect

income to correlate positively with facility inspections and negatively with facility

noncompliance. All of these control variables are measured at the county level based

on the county where the regulated facility is located, which is the finest geographic

unit available for all facilities.3

We control for size of the facility in two different ways. Larger facilities, listed as

“major” facilities by the EPA, have a relatively higher level of pollutant discharge

than “minor” facilities. To control for this, we include a dichotomous variable desig-

nated “1” if the POTW facility is a “major” facility or “0” if it is a “minor” facility.

We also control for the size of the POTW’s capacity with a measure of “total design

flow,” or the amount of wastewater that facility is designed to process, measured in

millions of gallons per day (MGD). This variable is logged since the difference

Table 1. Summary Statistics for CWA Variables

Continuous Variables Mean Std. Dev. Min Max

Quarters in noncompliance 5.2 4.6 0 12
Inspections 3.2 4.8 0 65
% non-white 19.4 22.4 0 100
% unemployed 8.7 3.2 0 28.8
Median income (thousands) 49.12 12.91 19.98 122.23
% with bachelor’s degree 22.0 9.4 5.1 72.0
Design flow (millions) 3.7 42.6 0 4,453

Binary Variables Percentage

Tribal facilities 0.74
Major/minor status 26.29
N 5 11,606

Note: Design flow is the amount of wastewater flow in the million gallons per day the facility is designed
for. Items with a minimum of 0 and a maximum of 1 are dummies. Education is the percent of the popu-
lation with at least a bachelor’s degree.
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between 3 MGD and 4 MGD is much more important for analytical purposes than

the difference between 50 MGD and 51 MGD.

Last, because previous studies have found variation in terms of intergovernmen-

tal factors that may influence enforcement (Hunter & Waterman, 1992; Scheberle,

2004) we include a dummy for each of the 10 EPA regions. These EPA regional con-

trols are especially important for the present analysis because the EPA administers

the CWA and SDWA directly on tribal lands through regional offices, not through

state agencies.

Safe Drinking Water Act. We draw our data for the SDWA portion of our analysis from

the Safe Drinking Water Information System (SDWIS) database. The SDWIS includes

data on a number of utility characteristics, including utility size, source of water, util-

ity ownership, location, and compliance and enforcement records for all public water

systems in the United States. We evaluate all water systems serving populations of

3,300 or more. These comprise all utilities that the EPA classifies as medium size or

larger.

The dependent variable in our model of SDWA enforcement is whether a non-

compliant utility received a “formal” enforcement action from the regulatory agency

or not. We code utilities that received a formal enforcement action as 1, and those

that did not as 0. Of the utilities that received enforcement actions from 2010 to 2015,

20.5 percent of them received formal enforcement actions against them.

Our analysis of SDWA compliance employs two dependent variables in order to

model compliance with the distinct health and monitoring/reporting responsibilities

of utilities. Health violations is a count of the number of “maximum contaminant lim-

it” and “treatment technique” violations a utility received in a given year, while man-

agement violations is a count of the number of “monitoring and reporting” and

“other” violations. The separation of violations into these distinct categories is sup-

ported by their very low correlation over this time period (q 5 0.05).

As with our CWA analysis, we include a number of control variables in our

analysis of SDWA compliance and enforcement. First, private utilities have been

found to perform better than public utilities in terms of SDWA compliance (Konisky

& Teodoro, 2016), so we include a dummy variable for ownership. Water source

may also have an impact on violations. Groundwater tends to have fewer contami-

nants than surface water, so utilities that use surface water are expected to have

more health violations than those that use groundwater (Wallsten & Kosec, 2008).

Similarly, we expect that utilities that purchase their water from wholesale water

supplies will have fewer health violations, as the wholesale provider is responsible

for initial source quality and treatment processes (Teodoro, 2014; Wallsten & Kosec,

2008). We do not expect that either water source variable would significantly affect

management compliance. Utility age could be expected to affect compliance with the

SDWA, since older systems may have aging technology and infrastructure, and

would be more likely to commit health violations. The SDWIS contains no informa-

tion on the exact age of water systems, so as a next-best alternative, we created a new

system variable that was coded 1 if the system existed in the system in 1981 (the

SDWIS’s first year), and 0 if it entered the system at a later date. We also included a
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variable for the size of the populations served by the utility, since smaller utilities

often lack the capacity to comply with the regulations of the SDWA (Scheberle,

2004). We included in our SDWA models the same demographic data used in the

CWA models, drawn from the ACS 2013 five-year estimates. Table 2 reports descrip-

tive statistics for the SDWA variables.

Models

A significant merit of the data we analyze here is that they provide saturation

samples; for the period of analysis, our dataset includes every CWA inspection and

case of noncompliance, as well as every SDWA violation and enforcement action. In

other words, the entire populations of U.S. POTWs and drinking water systems are

included. With such a dataset, statistical regression analysis helps isolate differences

in implementation across tribal and nontribal facilities from the other correlates of

enforcement and violations. As the entire populations are included in the analysis,

the observed correlations are true for the population; “statistical significance” in this

analysis refers to the confidence with which we can discern correlations from unob-

served or random processes that created the data.

Clean Water Act. We employ two count models to examine differences in CWA

enforcement (inspections) and compliance for tribal and nontribal POTWs. Because

the numbers of inspections take only discrete and nonnegative values, we use a neg-

ative binomial regression to analyze the factors affecting the number of inspections

in a POTW facility. In this case, the dependent variables are overdispersed, and

therefore a negative binomial estimator is appropriate (Grogger & Carson, 1991).

Our analysis of CWA compliance uses a zero-inflated negative binomial regres-

sion model to accommodate particular features of the dependent variable. A zero-

inflated count model lets zeros occur as both a binary and count process. Under the

CWA, findings of noncompliance largely occur following inspection actions. Thus,

Table 2. Summary Statistics for SDWA Variables

Continuous Variables Mean Std. Dev. Min Max

Management violations 0.82 4.90 0 301
Health violations 0.18 1.14 0 75
% non-white 28.97 20.50 0.57 98.75
% unemployed 9.69 2.94 1 28.8
Median income (thousands) 52.15 14.14 19.99 122.24
% with bachelor’s degree 25.03 10.38 5.1 74.4
Logged population served 9.69 1.07 8.10 15.93

Binary Variables Percentage

Formal enforcement 20.53
Tribal utility 0.73
Private 11.47
Ground water 23.17
Purchased water 28.68
New system 11.38
N 5 52,350
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facilities with no quarters in noncompliance may either reflect a truly compliant facil-

ity or, alternatively, facilities that may have a violation that went undetected due to a

lack of inspections, which is consistent with our expectations that tribal facilities

receive less rigorous enforcement than nontribal facilities. The zero-inflated negative

binomial estimator allows us to model explicitly the observed zeros in our data

(Konisky & Woods, 2010). In this way, our estimates of CWA compliance account

for variation in the inspection regime.

Safe Drinking Water Act. For our investigation of SDWA enforcement, we use a logistic

regression model as the dependent variable is a dichotomous measure of whether a

violating utility received a formal enforcement action or not. Included in the model

was a count of the previous year’s violations, as well as year fixed effects and dum-

my variables for EPA region.

Our measure of compliance is a count of the number of violations in a given

year by a utility, so we use a negative binomial model for both health and manage-

ment violations. As with the CWA data, the counts of SDWA violation are overdis-

persed, so again a negative binomial model is the appropriate estimator. A lagged

dependent variable is included in each model, along with EPA region dummy varia-

bles and year fixed effects. SDWA violations are detected through a regimented

monitoring process, rather than from discrete inspections by regulatory officials. For

this reason, the zero-inflation procedure is not warranted and it is not necessary to

include a measure of inspections as a covariate in estimates of SDWA violations.

Unobserved Noncompliance? As is the case in many studies investigating compliance

with and enforcement of government regulations, the possibility of unobserved non-

compliance merits brief discussion. Konisky and Reenock (2013) argue that a lack of

political resources in poor and minority communities may lead regulators to system-

atically underreport noncompliance in these areas, as these communities will be less

likely to mobilize against environmental threats. They use detection-controlled esti-

mation (DCE) to model this process in the context of CAA compliance. Although the

DCE procedure is useful in some contexts, it is unnecessary for the present analysis

for several reasons.

In the case of the CWA, any nonreporting bias that occurs will work in favor of

the null hypothesis in our estimates of violations. According to Konisky and

Reenock’s (2013) logic, tribal facilities would be among the most likely to have non-

compliance strategically unreported because Indian tribes are among the most disad-

vantaged groups in the United States. Any significant finding that tribal facilities

violate at higher rates would be in spite of this possibility, not because of it. Motivat-

ed underreporting is also not a serious concern in our enforcement models. That trib-

al facilities are regulated by the EPA directly (as opposed to state agencies) makes

underreporting unlikely; there is little incentive for the EPA to underreport their

own efforts strategically. Finally, the use of the zero-inflation model makes the use of

DCE redundant: any intentional nonreporting of violations resulting in artificial

zeroes should be taken into account by the zero-inflation stage of the estimation.

With respect to the SDWA, the logic that leads to the strategic underreporting of vio-

lators in the case of the CAA does not apply. The SDWA reporting regime does not
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rely on inspections in the same way the CAA does, meaning that the determination

of a violation is strictly procedural, and there is no room for strategic underreporting

of the type described by Konisky and Reenock (2013). While a 2011 audit of SDWIS

found that violations may be underreported in the dataset (U.S. GAO, 2011), it did

not find evidence of any motivated underreporting or systematic bias. Thus, for pur-

poses of inference, we may reasonably assume that errors in the SDWIS are random-

ly distributed and so bias parameter estimates in favor of a null result in hypothesis

testing.

Results

The results of our statistical analyses are reported in Tables 3–6. We discuss the

results for each program in turn.

Clean Water Act. Table 3 shows our estimates of CWA enforcement (i.e., inspections),

which strongly affirm hypothesis 1. The negative coefficient on tribal facilities was

strong and significant, and indicates that tribal facilities received approximately 1.9

fewer inspections than nontribal facilities—approximately 44 percent fewer inspec-

tions than nontribal facilities over the five-year period of analysis (with other varia-

bles at their means).

The results from our model of CWA compliance are shown in Table 4. Differ-

ences in observed compliance between tribal and nontribal facilities may occur for

two reasons: (1) actual differences in compliance and/or (2) differences in detected

compliance. Since inspections are the principal means by which noncompliance is

detected and tribal facilities receive significantly fewer inspections, it is reasonable to

surmise that fewer violations will be detected in tribal facilities in part because they

are inspected less frequently, even if they are actually in compliance more frequently.

Our zero-inflated negative binomial model of quarters in noncompliance accounts for

the two reasons there may be zero counts with these compliance data. The zero infla-

tion coefficient for inspections in Table 4 is negative and statistically significant,

affirming our approach: the (log) odds of an “excess zero” in noncompliance count

Table 3. Negative Binomial Regression Predicting Enforcement (POTW Inspections) of CWA 2010–15

Coefficient p-Value Marginal Effect

Tribal facility 20.59 (0.15) <0.01 21.95
% non-white 20.02 (0.00) <0.01 20.02
% unemployed 20.03 (0.00) <0.01 20.1
Median income 20.00 (0.00) <0.01 20.00
% with bachelor’s 20.01 (0.00) 0.03 20.01
Design flow 0.12 (0.01) <0.01 10.39
Major/minor status 0.29 (0.03) <0.01 11.00
Constant 1.66 (0.10)

Observations 11,606
Wald test v2 (df17) 362.91
Prob> v2 <0.01

Note: Standard errors in parentheses. Design flow is the amount of wastewater flow in the million gal-
lons per day (MGD) the facility is designed for. Models also include EPA Region Dummy Variables.
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decreases by 0.19 for every additional facility inspection. In other words, more inspec-

tions increase the likelihood that a facility showing no quarters in noncompliance was

truly due to facility compliance and not because violations went undetected.

The main results from our model of CWA compliance are shown in the “count

model” columns of Table 4, which predict the number of quarters in noncompliance

for facilities. Our estimates are consistent with hypothesis 2: tribal facilities experi-

ence over one additional quarter in noncompliance compared to nontribal facilities.

That is, all else equal, tribal facilities that violate the CWA experience 23 percent

more quarters in noncompliance than their nontribal counterparts.

The results with respect to the control variables are generally consistent with

most environmental justice hypotheses. As expected, there were fewer inspections

and significantly higher violations in communities with a higher percentage of

minorities. Surprisingly, while income was a significant predictor of inspections, the

relationship was negatively correlated. Controls for Total Design Flow and Major/

Minor Status were significantly associated with both inspections and quarters in non-

compliance; these findings were robust across both models. Educational attainment

was not a significant predictor of enforcement or compliance.

Safe Drinking Water Act. The results of our analysis of SDWA enforcement and compli-

ance are reported in Tables 5 and 6. Table 5 shows that, consistent with hypothesis 1,

noncompliant tribal utilities were significantly less likely to receive formal enforce-

ment actions than were nontribal utilities. After controlling for utility characteristics

and EPA region fixed effects, noncompliant tribal utilities are predicted to be 12 per-

cent less likely to receive a formal enforcement than their nontribal counterparts.

Table 6 contains the results of our two negative binomial regressions predicting

health and monitoring violations of the SDWA from 2010 to 2015. Model (1) shows

the results of our model predicting management violations, while model (2) shows

the results for health violations. Once again, the results for tribal utilities are

Table 4. Zero-Inflated Negative Binomial Regression Predicting Violations (Quarters in Non-
compliance) of CWA, 2012–First Quarter 2015

Inflation Model Count Model

Coefficient p-Value Coefficient p-Value Marginal Effect

Tribal facility 20.03 (0.35) 0.93 0.21 (0.09) 0.01 11.14
Inspections 20.19 (0.01) <0.01 0.01 (0.00) <0.01 10.20
% non-white 20.00 (0.00) <0.01 20.01
% unemployed 0.01 (0.00) <0.01 10.05
Median income 20.00 (0.00) 0.08 20.00
% with bachelor’s 20.00 (0.00) 0.02 20.01
Design flow 20.42 (0.01) <0.01 0.04 (0.01) <0.01 10.58
Major/minor status 20.06 (0.02) <0.01 10.30
Constant 1.7 (0.06)

Observations 11,606
Wald test v2 (df217) 327.75
Prob> v2 <0.01

Note: Standard errors in parentheses. Model also include EPA region dummy variables. Marginal effects
calculated with variables at means.
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consistent with hypothesis 2. Tribal utilities were found to have significantly more

health and monitoring violations than nontribal utilities. In substantive terms, the

difference is astonishing: tribal utilities were found to have on average 1.03 more

management violations than nontribal utilities, equivalent to a 125 percent increase.

For health violations, tribal utilities were found to have 0.10 more violations than

nontribal, a 57 percent increase. The models of SDWA enforcement and compliance

together suggest that tribal utilities struggle with meeting the regulatory require-

ments of the SDWA, and are far less likely to be harshly punished when they fail to

do so.

The results for our control variables mostly conformed to our expectations. Pri-

vate utilities were found to comply with both the health and management regula-

tions of the SDWA at higher rates than public. Utilities that utilize groundwater and

purchased water averaged fewer health violations. Newer systems complied with

the health requirements at a higher rate. Additionally, utility size had the expected

effect, as larger utilities performed better than smaller ones. System age and source

water significantly predicted management violations, as well. Utilities that make use

of groundwater were found to have more management violations than those who

use surface water, while purchased water users and newer systems both had higher

rates of compliance.

With respect to the demographic variables of interest, utilities in high minority

areas had more management violations, but fewer health violations. Although these

effects were statistically significant at conventional levels, they are substantively

small, with a one standard deviation increase in minority population resulting in just

a 4 percent decrease and a 5 percent increase in health violations and monitoring vio-

lations, respectively. Income did not have a large or significant effect on compliance

with either type of regulation, while unemployment was significant in the manage-

ment compliance model, albeit in the opposite of the expected direction. More edu-

cated populations were associated with fewer health and monitoring violations,

Table 5. Logistic Regression Predicting Formal Enforcement of SDWA 2010–15

Coefficient p-Value Marginal Effect

Tribal utility 20.76 (0.29) 0.01 20.12
Lagged violations 0.01 (0.00) <0.01 10.00
% non-white 20.01 (0.00) <0.01 20.00
% unemployed 0.04 (0.01) <0.01 10.01
Median income 0.00 (0.00) 0.06 10.00
% with bachelor’s 20.01 (0.00) 0.01 20.00
Private 20.45 (0.09) <0.01 20.06
Ground water 20.14 (0.08) 0.06 20.02
Purchased water 0.24 (0.06) <0.01 10.03
New system 20.07 (0.09) 0.40 20.00
Logged population served 0.02 (0.03) 0.40 20.01
Constant 21.38 (0.31)

Observations 11,505
Wald test v2 (df25) 1,123.32
Prob> v2 <0.01

Note: Standard errors in parentheses. Models also include EPA region dummy variables and year fixed
effects. Marginal effects calculated with variables at means.
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although this effect was twice as large in the health model, with a one standard devi-

ation increase resulting in an 8 percent decrease in the health model and a 4 percent

decrease in the management model. In the enforcement model, higher minority and

higher educated populations were found to be more likely to receive formal enforce-

ment actions, while higher unemployment increased the probability of stringent

enforcement.

Tribes vs. Race/Ethnicity and Class. In both the CWA and the SDWA analyses, tribal

ownership more strongly predicts implementation disparities than the racial, ethnic,

and socioeconomic status variables that are typically examined in research on envi-

ronmental justice and implementation (e.g., Konisky, 2009). For the CWA, the mar-

ginal effect of tribal ownership on number of inspections (20.59) and violations

(10.21) is far greater than the effects of a standard deviation increase in non-white

population (20.44, 20.02), median household income (20.39, 20.09), or unemploy-

ment (20.34, 10.17). Only facility size more strongly predicts enforcement and com-

pliance for the CWA. Likewise, tribal ownership’s marginal effects on SDWA formal

enforcement and SDWA health violations is far greater than the effects of one stan-

dard deviation increases in non-white population, median household income, educa-

tion, or unemployment.

Taken together, these results indicate that tribal communities’ experiences of

unequal environmental implementation generally mirror those of other racial and

ethnic minority communities in the United States. However, the markedly lower

enforcement and compliance findings for tribal facilities strongly suggests that either:

(a) tribes’ unique political and legal status lead to these greater disparities; (b) racial

biases against Native populations in environmental implementation are stronger

Table 6. Negative Binomial Regression Predicting Violations of SDWA 2010–15

Management Violations Health Violations
(1) (2)

Management
Violations Coefficient

p-
Value

Marginal
Effect Coefficient

p-
Value

Marginal
Effect

Tribal utility 1.48 (0.16) <0.01 11.03 0.87 (0.18) <0.01 10.10
Lagged violations 0.12 (0.01) <0.01 10.08 0.81 (0.02) <0.01 10.09
% non-white 0.00 (0.00) <0.01 10.00 20.01 (0.00) <0.01 20.00
% unemployed 20.03 (0.01) <0.01 20.02 0.00 (0.01) 0.66 10.00
Median income 20.00 (0.00) 0.01 20.00 20.00 (0.00) 0.17 20.00
% with bachelor’s 20.01 (0.00) <0.01 20.01 20.02 (0.00) <0.01 20.00
Private 20.10 (0.04) 0.03 20.07 20.41 (0.06) <0.01 20.04
Ground water 0.36 (0.04) <0.01 10.25 20.18 (0.05) <0.01 20.02
Purchased water 20.23 (0.03) <0.01 20.16 20.25 (0.04) <0.01 20.03
New system 20.21 (0.05) <0.01 20.15 20.13 (0.06) 0.02 20.01
Logged population

served
20.04 (0.01) 0.01 20.03 20.07 (0.02) <0.01 20.01

Constant 20.13 (0.17) 20.68 (0.21)

Observations 52,350 52,350
Wald test v2 (df25) 3,730.07 2,329.55
Prob> v2 <0.01 <0.01

Note: Standard errors in parentheses. Models also include EPA region dummy variables and year fixed
effects. Marginal effects calculated with variables at means.
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than biases against other relatively poor, minority populations; or (c) tribes’ political

and legal status exacerbate the effects of racial and/or class bias on environmental

implementation. The present analysis does not allow us to distinguish the degree to

which of these possibilities is most likely.

Discussion

The present study offers at least two contributions. First, in examining imple-

mentation of federal environmental regulation for tribal versus nontribal facilities,

we connect theories of environmental justice with theories of environmental federal-

ism. Because many of America’s most important pollution control laws rely upon

federal–tribal joint implementation, compliance and enforcement on tribal land is a

necessary component to include in analyses of environmental policy outcomes.

Accordingly, by examining Indian Country this study takes important steps toward

understanding federal environmental implementation more broadly. Second, at a

substantive level, this study presents the first large-scale assessment of whether there

are disparities in enforcement and compliance of tribal facilities regulated under U.S.

environmental laws. To summarize our main empirical findings: for both CWA and

SDWA our results are consistent with our hypothesis that tribal facilities experience

less rigorous enforcement of environmental regulations than do nontribal facilities

(hypothesis 1), and that tribal facilities are less compliant with environmental regula-

tions than nontribal facilities (hypothesis 2).

Directions for Future Inquiry

Having established a broad disparity in environmental policy implementation

for tribal and nontribal facilities, our findings point to several avenues for further

research. First, to understand better if the findings in this study reflect a pattern of

environmental implementation on tribal land, the present analysis might be expand-

ed to additional federal programs such as the CAA and RCRA. Second, future

research should illuminate the mechanisms that produce the disparities observed

here. In particular, qualitative investigation would allow scholars to better under-

stand tribal perceptions of federal programs and the decisions of tribal environmen-

tal administrators.

Third, a line of inquiry should attempt to isolate the effects that tribal gover-

nance arrangements, resources, administrative capacity, and other characteristics

have on environmental policy outcomes. The 567 federally recognized Indian

Tribes feature vast diversity of economic and demographic conditions, to say

nothing of their cultural diversity. In particular, tribes vary in their administra-

tion of environmental programs. Between 1986 and 1987, Congress amended sev-

eral of the major environmental pollution-control statutes by allowing tribes to

assume primacy over environmental programs similar to the states. Tribes that

opt for primacy are “treated as states,” and so manage monitoring and enforce-

ment on their lands just as state agencies do in their respective states (Royster,
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1989). Some tribes have seized upon this opportunity and have adopted stringent

environmental standards, with accompanying administrative capacity-building

efforts (Zaferatos, 2015). The reasons why tribes opt for primacy and the conse-

quences of primacy are clear avenues for future inquiry. Does direct tribal imple-

mentation (rather than EPA implementation) result in more or less rigorous

enforcement and compliance? Evans’s (2011) research on tribal efforts to build

capacity and shape federal policy suggests that more politically assertive tribes

might experience different outcomes when it comes to federal environmental

policy. Similarly, Cornell and Kalt’s (1998, 2000) research linking tribal authority

and institution-building to social and economic development suggests that tribes

might experience more effective environmental regulation when tribes hold

greater administrative capacity and implementation authority.

Conclusion

One consequence of the U.S. federal government’s long history of paternalistic

control over Indian nations is a legacy of institutional dependency, in which tribes

rely heavily on federal agencies to govern and manage tribal affairs. The “trust

doctrine” that defines the federal–tribal relationship is a legal principle, but practical

implementation of federal regulations is as much a matter of institutional politics as

of legal rights. With their isolated locations, high poverty rates, and low levels of

human capital, tribes face serious obstacles to successful implementation of complex

programs like the CWA and SDWA. Given tribal governments’ limited political

influence over the federal government and the EPA’s ample incentives to skimp on

enforcement against tribal facilities, it is perhaps unsurprising that the data reveal

apparent systemic regulatory neglect of environmental implementation in Indian

country. The quality of drinking water and control of water pollution in Indian coun-

try lags far behind the rest of the United States. These disparities carry troubling

implications for environmental justice, since tribal governance is inexorably caught

up in racial conflicts past and present—conflicts that often have centered on environ-

mental resources.
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Notes

We thank Traci Morris, Maria Escobar-Lemmon, Ken Meier, Sassan Zadeh, three anonymous reviewers,

and participants in seminars at Arizona State University and Texas A&M University for feedback on earli-

er versions of this paper. Scholarly sins of commission and omission remain with the authors.

1. See Ringquist (1998) and Atlas (2001) for methodological critiques and substantive refutations of

Lavelle and Coyle (1992).

2. Data on facilities regulated under the CWA are available here: http://echo.epa.gov/facilities/facility-

search?mediaSelected5cwa.

3. The EPA uses county-level data to report demographic and economic correlates of program compli-

ance and enforcement. The unit mismatch between facility-level data and the community demographic

and economic controls raises a specter of inefficient and possibly biased estimation. Separately, we

estimated models without these demographic controls; they are reported in the Supporting Informa-

tion. The effects of tribal governance in these analyses were substantively and statistically similar.
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