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ABSTRACT

Urban planning has focused on built environment issues in cities such as urban sprawl, availability of
green space, and infrastructure for physical activity. However, in small southern towns, there are built
environment issues which currently either are understudied or completely neglected by researchers. In
this article, we describe the built environment issues that burden unserved and underserved communi-
ties of color in North Carolina. We use a case study of Mebane, NC to describe how neighborhoods of
color in this small town have been impacted by environmental injustice through the denial of basic ameni-
ties, particularly sewer and water services, and overburdened by unhealthy land uses through inequities
in the use of extraterritorial jurisdiction and annexation statutes. These planning inequities create public
health risks for residents and nearby populations.

Keywords: built environment; environmental justice; basic amenities; land use planning; annexation; seg-
regation; extraterritorial jurisdiction; disparities; communities of color; infrastructure

INTRODUCTION in semi-urban areas in small southern towns. Here, whites
are often concentrated in the inner core while blacks are
concentrated in the periphery, the opposite spatial dynamic
of metropolitan cities where high concentrations of people
of color and the poor are found in the eroded urban core
while affluent and white populations are found in suburbs
that surround the cities.? We purport that racial residential
segregation in small southern towns results from the legacy
of slavery and Jim Crow politics and policies.

First, we will detail our perspective on the role that
built environment infrastructure disparities play in driv-
ing negative public health outcomes and the need to adapt
the classic exposure-disease paradigm to research these
issues. Then, we will discuss extraterritorial jurisdiction
(ETJ) and access to basic amenities as important environ-
mental justice issues in underserved and unserved com-
munities of color in North Carolina. We will argue that
the case study of Mebane, NC will broaden our under-
standing of environmental justice, built environment, and
public health issues in the South.

WEALTH OF literature in urban planning, social sci-

ences, and population health has focused on built
environment issues in metropolitan areas, particularly
urban sprawl, racial and economic segregation, metro-
politan fragmentation, urban decay, environmental haz-
ards, and related health outcomes. Resources have been
invested to make communities more “walkable and liv-
able” by reintegrating planning and public health to im-
prove neighborhood infrastructure, including increasing
availability of healthy foods at nearby grocery stores, cre-
ating access to green space and parks, and adding side-
walks and walking trails to increase quality of life and
create better health outcomes.!

However, a paucity of resources has been invested into
research, urban planning, and community development to
address built environment and environmental justice issues
that burden underserved and unserved populations of color
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underserved residents (those using sub-standard public
regulated sewer and drinking water infrastructure) pre-
vents disease. Poor African-American neighborhoods’ de-
pendence on sub-standard sewer and water system in-
frastructure may stem from non-compliance by local
publicly owned treatment works (POTWs) and drinking
water treatment plants (DWTPs) (e.g., sewage and drink-
ing water treatment facilities) with Clean Water Act and
the Safe Drinking Water Act regulations. The failure of
municipalities to install up-to-code sewer and water in-
frastructure (i.e., underground sewage and drinking wa-
ter pipes of the adequate size and material) can lead to
vulnerabilities in the sewer and water systems, increased
levels of harmful microbes and chemicals in residential
drinking and surface water supplies, elevated exposure
risks, increased occurrence of gastrointestinal (GI) and
other illnesses, reduced neighborhood quality of life, and
higher stress levels among poor people of color residents.

Currently, the exposure-disease paradigm focuses on
the external exposure, exposure pathway mechanisms, bi-
ologically effective dose, dose-response relationships, and
resultant health outcome.®> We suggest that in unserved
and underserved neighborhoods (where residents often
have no access or access to low quality sewer and water
infrastructure and other basic amenities), infrastructure
disparities should be viewed as the engine for exposure-
disease dynamics. An alternate interpretation of the ex-
posure-disease paradigm should be employed in these
populations. We suggest that it may not be necessary to
expend research resources to rework a known exposure-
disease relationship (e.g., exposure to fecal wastes in wa-
ter supplies leads to increased GI illness). It is sufficient
to merely document the existence of infrastructure dis-
parities by showing non-compliance with existing envi-
ronmental and public health statutes, civil rights legisla-
tion, and building codes. For example, by demonstrating
non-compliance with the Clean Water Act and Safe Drink-
ing Water Act through sampling of community surface
and drinking water supplies in low-income communities
of color, neighborhood residents can seek corrective ac-
tions and advocate for improved access to high quality
sewer and water systems—which may reduce pollutant
exposure risks, adverse health outcomes, and other harm-
ful effects.

We frame the process of examining the intersection of
environmental laws, public health statutes, and building
codes with the assessment of exposure-disease dynamics
in overburdened, marginalized, or underserved commu-
nities as a form of research driven by legal statutes and
codes termed law-driven or “legal epidemiology.” Legal
epidemiology places emphasis on non-compliance with
legal statutes by municipalities, industries, and other en-
tities, which leads to disparities in infrastructure and the
production of sources of unhealthy exposures in under-
served and unserved environmental justice communities.
A traditional epidemiologic research approach may place
more emphasis on measuring and evaluating relation-
ships between exposure, dose, and the occurrence of dis-
ease instead of placing emphasis on measuring the source
of exposure and infrastructure disparities. Thus, by using

legal epidemiology and a holistic infrastructure planning
and development perspective, living conditions and
health outcomes can be improved by gaining compliance
with environmental laws, public health statutes, civil
rights legislation, and building codes, releasing the un-
served and underserved communities from showing a
burden of proof or finding a “smoking gun.” Traditional
epidemiologic research following the classic exposure-
disease framework often may not be necessary. Demon-
strating non-compliance with existing statutes may be
sufficient to address water and sewer (and other built en-
vironment) disparities and public health problems in poor
neighborhoods of color.

In the following sections, we will discuss the lack of ba-
sic amenities as a primary built environment issue, sewer
and water infrastructure problems in NC, and environ-
mental injustice and barriers to adequate sewer and
water access and other basic amenities; in particular, the
misuse of extraterritorial jurisdiction (ET]) by local mu-
nicipalities, and perform a case study of the aforemen-
tioned issues in Mebane, NC.

DISCUSSION

Lack of basic amenities as a primary built
environment issue

Basic amenities include access to public and regulated
sewer and water services, paved roads, gutters and
ditches for stormwater management, accessible roads for
proper connectivity (e.g., ingress/egress), and sidewalks.
Basic amenities are the building blocks of neighborhoods.
In many cases, neighborhoods without basic amenities are
less resilient to environmental insults and weather-related
perturbations, as seen in underserved New Orleans
neighborhoods impacted by Hurricane Katrina. These
neighborhoods can have lower quality of life, unhealthy
living environments, and less sustainability.*

Our research has demonstrated that limited access to
regulated, public sewer and water services is a primary
public health issue in North Carolina. Residents who do
not use regulated, public sewer and water services use sep-
tic systems for disposal and treatment of domestic sewage
and well water as the primary drinking water supply. If
septic systems are chronically failing, fecal waste can con-
taminate the household water supply through runoff
caused by rain events or subsurface flow into groundwa-
ter reservoirs, posing serious disease risks for household
residents and other populations in the area.’

Water and sewer infrastructure problems in the state
of North Carolina

A 1998 NC Rural Economic Development Center
(NCREDC) report on water and sewer infrastructure
needs across NC, entitled Clean Water Our Livelihood, Our
Life, surveyed 405 public water systems (PWSs) and 254
public sewer systems in 75 counties and found that nearly
75% of North Carolinians are served by small water sys-
tems (e.g., systems serving fewer than 3,300 people) com-
pared to 10% nationally. A PWS is defined as any water
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system that serves at least 25 people or 15 service con-
nections for at least 60 days per year. Across NC, small
systems are faced with daunting problems of deteriorat-
ing, aging, and crumbling drinking water distribution
and sewer systems. Fifty four sewer moratoria are im-
posed across the state of North Carolina. These munici-
palities are seriously lacking in funding to repair and up-
grade existing infrastructure. Rehabilitation of old,
deteriorating, leaking pipes poses a large need across the
state because many drinking water distribution and sewer
systems are 40 years old and some are more than 70 years
old (North Carolina has some of the oldest drinking wa-
ter systems in the Southeast). The nearly 3,000 miles of
sewage collection pipe across NC made of vitrified clay
that was installed during the 1930s is now crumbling and
leaking and replacement can cost as much as $75 per foot.
One in four NC PWSs expects to be unable to expand
drinking water systems by 2010.6

A more recent NCREDC survey in 2006 of 535 public
water and sewer systems projected that $7.64 billion and
$7.52 billion will be needed to meet the capital needs for
water and sewer improvements through 2030, respec-
tively (NCREDC, 2006). In addition to rising maintenance
and expansion costs, deteriorating infrastructure has led
to increased citations for violation of ever-stricter state
and federal drinking and surface water quality regula-
tions. During 2002, the North Carolina Division of Water
Quality (DWQ) cited municipalities in NC for 2,047
sewage spills from government and private waste collec-
tion systems. Fines for enforcement and compliance vio-
lations are especially tough on small towns such as Ox-
ford, NC, where sewage failures in 2006 forced the city
to reach an out-of-court settlement with environmental-
ists and the DWQ. The DWQ enforced a moratorium on
new sewer connections in Oxford and levied a statewide
record $100,000 fine for sewage infrastructure failures.”

Across NC, small towns transitioning from rural to
semi-urban through long-term growth plans are strug-
gling to meet state and federal drinking water and sewer
infrastructure regulations as well as the service rehabili-
tation and connection requirements of residents. While
water and sewer infrastructure failures negatively impact
the health of residents across the state, infrastructure dis-
parities (among low-income communities of color with-
out access to public, regulated municipal water and sewer
services) represent an understudied public health prob-
lem that has not been recognized or addressed by local
officials, planning bodies, and the public health commu-

nity.

Extraterritorial jurisdiction

Extraterritorial jurisdiction is the legal phrase used in
North Carolina to describe the right municipalities have
to apply zoning, planning, land use regulations, and com-
munity development ordinances to nearby properties that
are neither within a municipality nor incorporated into
another municipality. NC General Statutes (Article 19,
160A-360) states that a city may exercise its ET] powers
within a defined area extending outside its corporate lim-

its based on its population size; therefore, ETJ statutes
give towns the ability to “legally discriminate” by choos-
ing which neighborhoods they annex or do not annex into
their corporate limits. Residents in annexed areas receive
the right to vote and access to basic amenities. On the
other hand, residents who remain outside the corporate
limits and inside the ET] do not have access to basic
amenities or the right to vote to influence land use deci-
sions.® The ETJ planning decisions of small towns con-
tribute to the depression of health and quality of life in
historically excluded neighborhoods.

In addition to controlling who lives within their cor-
porate limits, local officials can use ETJ] as a spatial
driver of environmental injustice since they can annex cer-
tain neighborhoods, giving them access to basic ameni-
ties, while refusing to annex other neighborhoods located
in unincorporated areas, preventing them from receiving
basic amenities. Environmental justice goes beyond the
siting of environmental hazards and unhealthy land uses
in communities of color, it extends to the prevention of
access to health-promoting infrastructure that buffers res-
idential exposure to hazards and unhealthy land uses. For
example, towns may choose to annex businesses, either
as individual entities or as commercial parks, providing
them with city services, while denying access to these
health-promoting services in well-established neighbor-
hoods of poor people of color located in the ETJ, even
though the people of color neighborhoods may be closer
or contiguous to the existing corporate boundary. Theo-
retically, an established poor people of color neighbor-
hood may be bypassed indefinitely, resulting in what ap-
pears from a mapped perspective to be an irrational
pattern of exclusionary land use (see Figure 1). Previous
studies have demonstrated how inequities in planning,
zoning, and land use decision-making can have negative
impacts on health and quality of life in neighborhoods of
color.? Over time, these neighborhoods may suffer from
the effects of not having access to improved basic ameni-
ties.

Case study of built environment issues in Mebane, NC

Mebane, NC, is a small town of approximately 7,200
residents located between Burlington and Chapel Hill,
NC. The 2000 U.S. Census reports that the town is 77%
white and 18% African-American with a median house-
hold income of $39,000. In this community, African-
Americans are concentrated in four historic neighbor-
hoods (West End, White Level, Buckhorn/Perry Hill, and
East End) with the first three located in Mebane’s ETJ (see
Figure 1).

The West End Revitalization Association (WERA), a
community-based organization comprised of residents
fighting against negative built environment issues in West
End, White Level, and Buckhorn/Perry Hill, reports that
the neighborhoods it represents are 85% to 95% African-
American with many low-income residents (i.e., annual
household incomes less than $20,000 per year). Many of
the residents are descendants of slaves and own land and
property in Mebane passed down across multiple gener-
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FIG. 1.

ations. Therefore, WERA neighborhoods have high home
ownership rates (~75%). However, the abuse of ETJ
statutes by local officials has disenfranchised these neigh-
borhoods, depressed property values, and created nega-
tive built environment conditions.”

Over the years, Mebane officials have manipulated its
ETJ to prevent African-American residents who live in
WERA neighborhoods from joining the city limits. Instead
of annexing these neighborhoods to maintain a logical
pattern of growth and diversifying the town’s population
base, Mebane officials have used ET] and annexation to
segregate whites from blacks. New developments within
Mebane’s ET] consisting primarily of white citizens have
been annexed, then obtaining voting privileges and ac-
cess to basic amenities.

While the city of Mebane has repeatedly indicated that
it would not annex majority African-American commu-
nities into the city, Mebane officials have advised resi-
dents to apply for voluntary annexation, an option that
owners of real property located within an ET] can exer-
cise if they would like to be annexed. This option, which
places the burden of filing a petition (with all accompa-
nying technical reports and associated fees) on petition-
ers, requires residents to pay for the extension of major
trunk water mains and sewer outfall lines (i.e., basic
amenities) into the area to be annexed so that they will
be able to secure public water/sewer services. Because
many residents are low-income and cannot afford water
and sewer infrastructure expenses, this is very difficult.
It should be noted that while there are other public al-
ternatives for financing the extension of basic amenities,
municipalities are under no obligation to provide wa-
ter/sewer services or any other basic amenities.

Map of WERA communities, proposed 119 bypass, annexed locations and ETJ in Mebane, NC.

ET]J, segregation, and environmental health hazards.
Figure 1 shows the WERA neighborhoods that are located
in Mebane’s ETJ. As previously noted, North Carolina res-
idents inside ET] boundaries do not have political repre-
sentation, which means they have very little control over
land-use decisions within their neighborhoods. A prime
example of this powerlessness is the planned construc-
tion of the 119-bypass, a major transportation artery
which would bisect White Level and West End, without
any meaningful input from potentially impacted resi-
dents in these neighborhoods.!! The construction of 119
would disproportionately affect these neighborhoods, de-
stroying homes and churches and leading to higher lev-
els of air pollution near the fragmented and isolated
neighborhoods. Figure 1 demonstrates this as a case of
racial residential segregation. Mrs. White’s Lane, located
near the White Level community, separates blacks from
whites. Blacks live outside of the city limits on the west
side of the road, while whites on the east side of the road
are within the city limits. This is a microcosm of the spa-
tial separation of racial/ethnic groups in Mebane and
other small towns across North Carolina.

The City of Mebane’s abuse of ETJ statutes has created
environmental injustice in WERA neighborhoods, which
are overburdened by many of Mebane’s locally unwanted
land uses. The West End community hosts the wastewater
treatment plant (WWTP), an eight acre landfill, and a haz-
ardous waste site (formerly a furniture-manufacturing fa-
cility). WERA neighborhoods also are burdened by
brownfields and abandoned underground storage tanks
leaking known carcinogens (e.g., benzene, xylene). Sev-
eral researchers have detailed the disproportionate bur-
den and resulting health effects of sprawl, uneven devel-
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opment, transportation planning, environmental hazards
and unhealthy land uses on communities of color and
poor neighborhoods similar to the EJ issues described in
Mebane, NC.12

Denial of sewer and water services in WERA neigh-
borhoods. Figure 2 is an enlargement of the West End
community displayed in Figure 1, showing the locations
of different community assets and street names. The
Mebane WWTP is directly south of the West End com-
munity boundary (see Figure 1), but many residents lack
access to the sewer infrastructure. WERA documented
that 60% of West End is located in the ETJ, while 40% is
located in the city limits. Even the households located in
the city do not have adequate access to sewer and water
services; WERA surveyed West End residents within the
city limits and found infrastructure disparities. For ex-
ample, some homes do not have any public, regulated wa-
ter and/or sewer services and are not in close proximity
to the service lines. Other residents have sewer and wa-
ter lines that run in front of their homes, but they are not
tapped on. Some households are tapped on, but the sewer
and water lines are: 1) not up to current building codes,
2) not in compliance with environmental laws (e.g., Clean
Water Act, Safe Drinking Water Act), or 3) are up-to-code,
but compromised.!?

Many of the residents who live in the portion of West
End found in the ET] are unserved populations without
access to any public, regulated sewer or water services.

1976

Similarly, the White Level community, (Figure 3) located
primarily in Mebane’s ET] in the northern section of town
(Figure 1), does not have access to sewer and water ser-
vices. The neighborhood also has substandard housing
and is faced with increasing septic system failures. The
new high-income Mill Creek subdivision (99% white) (see
Figure 1), located directly across the street from White
Level, was annexed into the city, and has all basic ameni-
ties.!* Like White Level, the Buckhorn/Perry Hill neigh-
borhood (Figure 4) is located entirely in Mebane’s ET]
(Figure 1). A new Petro Truck Plaza (Figure 1) located in
the neighborhood was satellite annexed and given water
and sewer services, while Buckhorn/Perry Hill residents
suffer from a lack of basic amenities.

WERA's research, funded by an US Environmental Pro-
tection Agency (EPA) E]J small grant, revealed that house-
holds in all WERA neighborhoods are without regulated,
public sewer service use private on-site septic tank-soil
absorption systems. WERA’s survey of local residents
found that up to 18% of households had failure or near
failure of septic systems. Subsequent sanitary surveys by
the City of Mebane revealed septic system failure rates of
50-100% on several streets in West End. Analysis of wa-
ter samples from household well water and city water
supplies showed evidence of fecal contamination as indi-
cated by detection of E. coli, fecal coliforms, Enterococcus,
and F*-specific coliphage. Additionally, turbidity levels
were observed in WERA neighborhoods that exceeded
EPA turbidity standards for drinking water in both well

Ganeral Beunelaries (In City)
Wesk Erd Sommung

o 2

FIG. 2. Map of West End community located in the city limits and in Mebane’s extraterritorial jurisdiction with the

location of community assets and street names.
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water supplies and regulated, public water supplies. Fe-
cal microbial indicator and turbidity levels are compara-
ble to levels found in other studies that have been linked
to outbreaks of GI illness and an increased incidence of
endemic Gl illness. Our research documented high levels
of contamination in surface waters near WERA neigh-
borhoods that exceeded the EPA and DWQ Maximum
Contaminant Limits (MCL) for fecal coliforms (200 CFU/
100ml), E. coli (126 CFU/100ml), and Enterococcus (33
CFU/100ml) in waters to be used for primary contact
recreation. WERA'’s study also found that West End res-
idents within the city limits had “paper” sewer lines made
of Orangeburg pipe, which is not up-to-code and easily
corroded or damaged. The results of WERA's study dem-
onstrated: 1) that fecal contamination from communities
with no sewer/water services increases the vulnerability
of drinking and surface water supplies and 2) that the de-
nial of basic amenities and the lack of up-to-code sewer
and water infrastructure in unserved and underserved
WERA neighborhoods causes an immediate and pre-
ventable public health risk for local residents and the
greater Mebane area.!®

CONCLUSIONS AND RECOMMENDATIONS

The work of the West End Revitalization Association
has revealed that unserved and underserved communi-
ties of color particularly in unincorporated areas are dis-
proportionately impacted by environmental injustice
from inequities in land use planning and development

through abuse of extraterritorial jurisdiction and annexa-
tion. The abuse of ET] laws and annexation has led to
racial residential segregation, social inequalities, and lack
of political representation for historic African-American
neighborhoods. We observe that these neighborhoods in
Mebane have limited access to basic amenities (i.e., sewer
and water services, paved roads, safe housing, gutters for
stormwater management) while being disproportionately
burdened by and exposed to unhealthy land uses. The use
of annexation to protect the health and safety of residents
is the most elementary tenet of land use planning, but in
Mebane it has been applied unjustly and created envi-
ronmental health risks for unserved and underserved
communities.

We believe more resources should be invested to fully
document the extent of infrastructure and basic amenity
disparities in the South and the United States. Our re-
search provides important insight into the problems in
Mebane and North Carolina. However, we don’t know
the extent of the infrastructure problems in segregated,
disadvantaged, and poor communities of color across
the South and the United States in incorporated and un-
incorporated areas. Recent news reports from state-level
and national news agencies and research, training, and
policy sessions led by WERA leaders at national forums
and conferences on the topics attended by members of
community-based EJ organizations, lawyers, and gov-
ernment officials anecdotally reveal the pervasive
nature of the problem, but more empirical evidence is
needed.
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We recommend the following for researchers seeking
to study and address infrastructure and basic amenity is-
sues: 1) more work is needed to explore the issues of ETJ
and annexation in driving environmental injustice and
negative health and quality of life outcomes for unserved
and underserved communities in the South who have lim-
ited access to basic amenities; 2) the exposure-disease par-
adigm should incorporate a more holistic perspective in
understanding how the built environment can impact the
health of vulnerable communities; 3) more focus should
be placed on assessing infrastructure disparities and non-
compliance with environmental laws and public health
codes using a legal epidemiology approach; and 4) pre-
vention research should integrate land use planning, com-
munity development, and social justice to improve built
environment and health conditions in unserved and un-
derserved communities.

From a policy perspective, we recommend the follow-
ing: 1) states with ETJ laws and other planning designa-
tions that create de facto segregation and planning and
zoning inequities amend these laws to protect and revi-
talize historically disadvantaged communities; 2) new
funding mechanisms such as state revolving loan fund
sewer/water grant programs be established to provide,
maintain, and upgrade sewer and water infrastructure in
unserved and underserved communities based on ASCE
criteria; 3) healthy zoning initiatives be implemented to

help EJ communities overburdened by environmental
hazards and underserved by basic amenities; 4) state and
federal level Environmental Protection Agency (EPA),
Department of Health and Human Services (DHHS), and
Housing and Urban Development (HUD) collaboration to
establish a priority list of communities with infrastructure
needs, place moratoria on new residential, commercial, or
industrial developments in municipalities found to have
a history of environmental discrimination, and only lift
moratoria when infrastructure needs are addressed in pri-
ority communities; and 5) community-based planning
boards be given more authority to directly receive federal
funding from agencies with infrastructure-related re-
sources such as HUD in order to more effectively address
the lack of basic amenities in unserved and underserved
communities.
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