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Introduction
We authors are part of the U.S.–Eastern 
European Brownfi elds Working Group. The 
working group is a special initiative of the 
Brownfi elds & Reuse Opportunity Working 
Network (BROWN) of the Agency for Toxic 
Substances and Disease Registry (ATSDR, 
2020a). The working group is investigating 
reuse and redevelopment of potentially con-
taminated properties in Europe and the U.S. 
Through this mutually benefi cial perspective, 
we are particularly interested in regulations 
and policies in Europe and the U.S. that either 
promote or hinder brownfi elds redevelop-
ment. In our fi rst article (Morar et al., 2021), 
we examined sustainable redevelopment in 
Europe through funding and policy perspec-
tives. In this article, we focus on brownfi elds 

redevelopment in the U.S. through regula-
tory frameworks, public health, policy, and 
sustainable development.

 In the U.S., brownfi eld sites make up much 
of a larger group of sites that ATSDR identi-
fi es as land reuse sites. These sites are poten-
tially contaminated sites that could be reused 
or redeveloped; sites include previous indus-
trial sites that are now vacant, incompatibly 
located sites, landfi lls, and sites that might be 
on the U.S. Environmental Protection Agency 
(U.S. EPA) National Priorities List—com-
monly referred to as Superfund sites (ATSDR, 
2020b). The different types of land reuse sites 
have different regulatory steps for redevel-
opment. For example, Superfund sites (not 
considered brownfi eld sites) are prioritized 
and undergo rigorous investigation under the 

U.S. EPA Superfund program, but this step 
often requires years of litigation and reme-
diation before reuse can be achieved. Some 
brownfi eld sites, such as former industrial 
sites, have a more complex contamination 
footprint than others but are not designated 
Superfund sites. These sites often need var-
ied and costly remediation, requiring more 
resources and time than less contaminated 
sites. In contrast, some brownfi elds have 
little contamination and can be productively 
reused in a short amount of time. In one U.S. 
EPA study, approximately 30% of brownfi elds 
had contamination that was below regulatory 
concern levels (Jenkins et al., 2006).

U.S. EPA (2021a) estimates that there 
are 450,000 brownfi elds in the U.S. Figure 
1 shows the extent and location of nearly 
30,000 known brownfi elds in 2020 that 
was compiled from information from past 
U.S. EPA brownfi elds grantees. Figure 1 also 
highlights ATSDR activities in brownfi elds, 
which include performing public health 
assessments (red circles), implementing 
community health projects (blue triangles), 
providing technical assistance (gray circles), 
and conducting special initiatives such as 
soil sampling (green squares). Less than 
7% of the estimated brownfi elds in the U.S., 

Abst ract This second article in a series of three on land reuse

highlights brownfi elds redevelopment in the U.S., focusing on regulatory 

frameworks, public health, policy, and sustainable development. The main 

regulatory agency in the U.S. involved in brownfi elds is the U.S. Environmental 

Protection Agency (U.S. EPA). Many other state and federal agencies have 

brownfi eld or brownfi eld-supporting programs. Apart from the Agency for 

Toxic Substances and Disease Registry, few agencies have programs fully 

dedicated to public health protection related to brownfi elds. Sustainable 

development, defi ned in this article as development that minimizes use of 

nonrenewable resources, is recognized as a component of redevelopment 

and is generally promoted by U.S. EPA and through other sustainable 

development initiatives. A broader focus on sustainable development and 

public health improvement could reduce the inequity and health disparities 

typically seen in areas with distressed environments. Such a focus could be 

implemented globally to improve population health and the environment 

over the long term.

Laurel Berman, PhD
Agency for Toxic Substances 

and Disease Registry

Cezar Morar, PhD
University of Oradea, Romania

Sharon Unkart, PhD
National Environmental 

Health Association

Serap Erdal, PhD
University of Illinois Chicago

An Overview of Brownfi elds 
Redevelopment in the United 
States Through Regulatory, Public 
Health, and Sustainability Lenses



 May 2022 • Journal of Environmental Health 9

 A D VA N C E M E N T  O F  T H E  SCIENCE

however, have undergone assessment and 
only a fraction of these have been cleaned up 
with U.S. EPA funding. This low percentage 
illuminates the challenges associated with 
brownfield sites from economic, regulatory, 
environmental, and public health perspec-
tives. Figure 2 depicts examples of typical 
U.S. brownfield sites.

U.S. Brownfields Regulatory 
Infrastructure
The U.S. EPA Brownfields Program began 
in 1995. The program includes funding for 

environmental assessment, cleanup, and job 
training. The program also provides educa-
tional resources related to brownfields and 
sustainable reuse for states, tribes, commu-
nities, and other stakeholders (U.S. EPA, 
2021a).

Federal Brownfield Programs
Shortly after U.S. EPA established its Brown-
fields Program, many other federal agencies 
established their own programs focused on 
brownfields. The U.S. EPA 2019 Brownfields 
Federal Programs Guide highlighted 22 agen-

cies with brownfield focus areas, with activi-
ties ranging from funding to resources (U.S. 
EPA, 2019). Example agencies include the 
Appalachian Regional Commission, U.S. 
Department of Agriculture, U.S. Department 
of Commerce, U.S. Department of Defense, 
U.S. Department of Energy (U.S. DOE), U.S. 
Department of Health and Human Services 
(HHS), and many others.

Each agency provides a wide range of 
programs and resources that can enhance 
national brownfields redevelopment efforts. 
For example, since the 1990s, ATSDR (an 

Map of Brownfield Sites and Agency for Toxic Substances and Disease Registry (ATSDR) Projects on 
Brownfield and Land Reuse Sites in the United States

Note. GRASP = Geospatial Research, Analysis, and Services Program; SoilSHOP = Soil Screening, Health, Outreach, and Partnership; U.S. EPA = U.S. Environmental Protection Agency.
Source: Efomo Woghiren (9/1/2020, PRJ 05833), GRASP, ATSDR.

FIGURE 1



10 Volume 84 • Number 9

A D VA N C E M E N T  O F  T H E SCIENCE

HHS agency) has funded several brownfield
and community health initiatives. Currently,
ATSDR has a public health-focused program
to improve health outcomes and reduce con-
taminant exposures related to land reuse and
brownfield sites. ATSDR creates resources to
spur health-focused redevelopment and of-
fers training and technical assistance to com-
munities (ATSDR, 2020b).

Other agencies fund economic or energy
projects. The U.S. Economic Development Ad-
ministration, for example, funds public works
and infrastructure enhancement, provides lo-
cal technical assistance, and encourages eco-
nomic development by capitalizing revolving
loan funds to attract private sector investment
in redevelopment (U.S. EPA, 2019). Similarly,
U.S. DOE offers financial and technical assis-

tance for brownfield environmental cleanup
and stabilization, transfer of property for pub-
lic purposes, green energy parks at U.S. DOE
facilities, and evaluation for renewable energy
technologies (U.S. EPA, 2019).

State and Tribal Brownfield Programs
Annually, the U.S. EPA Brownfields Program
funds state and tribal response programs
through $50 million in cooperative agree-
ments, referred to as Section 128(a) fund-
ing. The funding can be used for site assess-
ment or cleanup of brownfields that could
be lower risk and not of federal interest
(U.S. EPA, 2021b).

States that are in Section 128(a) coopera-
tive agreements operate under memoranda
of agreements (MOAs) with U.S. EPA re-

gional offices to implement state voluntary
cleanup programs (VCPs), also called state
response programs. MOAs help promote
coordination and define roles related to site
cleanup. Through VCPs, states can provide
guidance and oversight related to risk-based
cleanups, clean-up levels, and long-term
monitoring of institutional controls. Insti-
tutional controls are practices to protect
the public from exposure, such as zoning
or deed restriction notices (e.g., commer-
cial use only and not residential use). State
VCPs also provide some liability protection
to site owners by providing “no further ac-
tion” or “no further remediation” letters to
indicate that a site poses no unacceptable
risks to human health or the environment
(U.S. EPA, 2016).

Images of Brownfield Sites in the United States

Photos were taken in 2014 and are courtesy of Lloyd DeGrane.

FIGURE 2
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Tribes also use Section 128(a) U.S. EPA 
Brownfields Program funding. There are 573 
federally recognized Indian Nations in the 
U.S. that function as independent and sover-
eign nations (National Congress of American 
Indians, 2022). Tribes use Section 128(a) 
funding to inventory and assess properties 
and for tribal education about natural re-
sources and community health, among other 
activities (U.S. EPA, 2021b).

A Problem of Complexity
A total of 10 U.S. EPA regional offices award 
and oversee the Section 128(a) cooperative 
agreements with states and tribes (U.S. EPA, 
2021b). These site remediation programs 
vary by region and state, resulting in a com-
plex regulatory environment with a myriad 
of approaches to site remediation. This regu-
latory environment adds complexity to site 
remediation and can also add potential imped-
iments to a comprehensive national approach.

In addition to complexity, many states do 
not require the results of environmental as-
sessments or clean-up data to be made pub-
lic. When states do make such information 
available, there can be multiple analytical lab-
oratory reports—showing hundreds of data 
points for dozens of chemicals—from mul-
tiple environmental samples and locations 
(e.g., surface soil, subsurface soil, ground-
water). Oftentimes the data are not summa-
rized statistically (e.g., minimum, median, or 
maximum concentrations of specific contam-
inants) or presented to enable quantification 
of exposures or health risks without signifi-
cant background knowledge regarding the 
contaminants. This lack of clarity prevents 
interested parties, such as nearby residents or 
workers engaged in site cleanup or construc-
tion activities, from evaluating their own 
risks—and also complicates the implemen-
tation of environmental and public health 
tracking or monitoring programs based on 
consistent benchmarks or indicators.

Public Health and Brownfields
Brownfields can pose environmental expo-
sure risks to community members via access 
to the sites or contamination of soil, air, and/
or water at the site. Site contaminants can 
migrate on-site and off-site, such as from 
vapor intrusion, surface runoff, or fugitive 
dust. This exposure to harmful contaminants 
from a brownfield site can occur before, dur-

ing, or after redevelopment via numerous 
exposure pathways (e.g., inhalation of vapors 
or dusts emanating from the site or drink-
ing groundwater that is contaminated by the 
site). Common brownfield contaminants, 
such as lead-based paint, asbestos, or petro-
leum-based products (e.g., gasoline, diesel, or 
jet fuel) can have serious health implications. 
Lead poisoning in children, for example, can 
cause intelligence deficits (ATSDR, 2020c); 
inhalation of asbestos fibers can increase the 
risk of mesothelioma or other lung diseases 
later in life (ATSDR, 2016).

Brownfields can also have negative health, 
economic, and social implications for com-
munities. The U.S. has increasing numbers 
of vacant and blighted properties, of which 
brownfields can be part of the overall burden. 
The Northeast-Midwest Institute described 
and summarized the impacts of blighted prop-
erties: increased crime, drug activity, and risks 
to public health and welfare, along with de-
creased public safety and lower surrounding 
property values (Cain, 2016). Similarly, the 
U.S. Government Accountability Office (2011) 
described community challenges associated 
with the dramatic increase in blighted proper-
ties including decreased property values, in-
creased crime, threats to public safety, and gen-
eral neighborhood decline. In addition, a study 
of impacts of vacant properties by de Leon and 
Schilling (2017) noted various conditions—
such as radon, cockroach and rodent infesta-
tion, cold and damp, and proximity to vacant 
properties—as detrimental to health.

U.S. EPA estimates that since the inception 
of its Brownfields Program, there have been 
32,292 properties assessed, 2,094 properties 
cleaned up, 168,494 jobs leveraged, $33,327 
billion leveraged, and 130,099 acres readied 
for anticipated reuse (U.S. EPA, 2021c). While 
U.S. EPA does quantify some limited economic 
benefits of brownfields redevelopment, the full 
picture of community health outcomes is not 
included. ATSDR’s Land Reuse Team reviewed 
public health assessment activities conducted 
through 2020. Of thousands of public health 
assessment activities, ATSDR conducted over 
400 public health assessments on brownfield 
sites, of which over 40% were found to pose 
risks to public health. Despite the poten-
tial contaminant exposure hazards posed by 
brownfield sites, few agencies besides ATSDR 
have brownfield programs fully dedicated to 
public health protection.

Based on our review of the literature, few 
frameworks exist that measure public health 
impacts associated with land reuse and 
brownfield sites. U.S. EPA does allow local 
government recipients of U.S. EPA brown-
field grants, however, to allocate up to 10% 
of their funding for health monitoring activ-
ities (U.S. EPA, 2021d), and those activities 
have been successful among the grantees 
who have implemented them. For example, 
the 2008 Ringling Riverfront Redevelop-
ment Project in Baraboo, Wisconsin, created 
33 indicators of community health related to 
redevelopment that showed positive chang-
es over a 5-year period, such as reducing the 
number of contaminated sites and prevent-
ing pollutant runoff into the Baraboo Riv-
er (ATSDR, 2010). In Blue Island, Illinois, 
the community established the Blue Island 
Community Health Coalition to increase ac-
cess to recreation and healthy foods, among 
other activities, to improve community 
health throughout the city over the course 
of redevelopment. Within 1 year, the coali-
tion was able to highlight outcomes such 
as six new community gardens and nearly 
a 10-fold increase in programming in the 
local Blue Island Park District (Rampersad, 
2020).

To holistically quantify community health 
impacts, ATSDR (2019a) consolidated a data 
set of public health indicators from 40 com-
munities that used the ATSDR Action Model 
to track changes in environmental and pub-
lic health over the course of redevelopment. 
ATSDR published these indicators to help 
communities track progress in nine com-
munity health categories and to evaluate the 
effectiveness of land reuse and redevelop-
ment efforts for public health improvement 
(ATSDR, 2019b; Berman et al., 2019). Suc-
cessful changes in Action Model indicators 
from different communities include the out-
comes discussed previously in Baraboo and 
Blue Island. In other communities, successful 
changes include leveraging $300,000 of fed-
eral brownfield funding into $50,000,000 in 
private investment, cleaning up 50% of con-
taminated sites, receiving $500,000 in federal 
development funds for revitalization plan-
ning, and providing increased tax revenues 
for the city, among many other examples. 
Such positive changes can draw development 
interest and increase access to community 
amenities and services.
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Sustainable Development  
and Brownfields
In 2006, U.S. EPA produced a brochure, Sus-
tainable Reuse of Brownfields: Resources for 
Communities, which emphasized sustainable 
brownfields redevelopment; green infrastruc-
ture; and resources at the federal, state, and 
local levels (U.S. EPA, 2006). In 2009, U.S. 
EPA highlighted 16 Brownfields Sustain-
ability Pilots in 15 U.S. communities. These 
projects implemented green and sustainable 
practices in brownfields redevelopment, such 
as green roofs, green building designs, storm-
water management, and streetscape designs 
(U.S. EPA, 2009).

In 2011, U.S. EPA developed the Building 
Blocks for Sustainable Communities program 
(U.S. EPA, 2021e). This program a) employs 
tools that have demonstrated successful re-
sults and widespread application to imple-
ment sustainable development approaches 
and b) provides quick and targeted technical 
assistance to selected communities. U.S. EPA 
launched 200 Building Blocks projects in 47 
states. Subsequently, from 2012 to 2017, U.S. 
EPA funded nonprofit organizations to pro-
vide similar technical assistance to communi-
ties (U.S. EPA, 2021e).

U.S. EPA (2013) also published the report, 
Equitable Redevelopment of Petroleum Brown-
fields for Zuni Pueblo and Other Tribal Commu-
nities, through their Smart Growth program. 
The report emphasized sustainable smart 
growth and equitable redevelopment to meet 
broad community needs through redevelop-
ment, with the opportunity for all communi-
ty members to participate in decisions affect-
ing their neighborhoods (U.S. EPA, 2013).

While U.S. EPA generally promotes sustain-
able practices, it currently does not provide 
funding specifically to support sustainable 
brownfields redevelopment. There are other 
programs, however, that support sustainable 
redevelopment: Smart Growth America and 
Leadership in Energy and Environmental 
Design (LEED) are two programs focused on 
sustainable development and redevelopment. 
Smart Growth America is a nonprofit organi-
zation that empowers communities to build 
economically prosperous, socially equitable, 
and environmentally sustainable communi-
ties (Smart Growth America, 2022). LEED is 
a green rating system that is available for all 
types of buildings, communities, and homes. 
An LEED designation is globally recognized 

as a symbol of achieving sustainability (U.S. 
Green Building Council, 2021).

Discussion: Regulatory and 
Policy Implications
In our first collaborative article, we found 
that Europe has a high level of commitment 
to sustainable development, which is main-
tained through diverse funding sources and 
a supportive policy framework (Morar et al., 
2021). Unlike Europe, which has a strong 
policy framework that can support cleanup 
and redevelopment of brownfields, the U.S. 
relies on regulatory frameworks for land 
reuse that tend to focus primarily on eco-
nomic development. While there are a hand-
ful of national efforts for sustainable brown-
fields redevelopment, few national, regional, 
state, or local policies exist to advocate for 
public health-focused brownfields redevelop-
ment. To broadly promote public health and 
sustainability in brownfields redevelopment, 
existing brownfield inventory tools could be 
enhanced to include public health and sus-
tainable development benchmarks and end 
points. An enhanced inventory tool could 
tabulate quantitative contaminant data. As 
previously mentioned, these data often are 
not publicly available or statistically analyzed 
in an efficient format to enable exposure and 
health risk assessment as a component of 
public health evaluation and tracking.

Currently there are two popular, free 
brownfield inventory tools online: The Kan-
sas State University Technical Assistance 
to Brownfields (TAB) Brownfield Inventory 
Tool (BiT) (Kansas State University, n.d.) 
and the ATSDR Brownfields/Land Reuse Site 
Tool (ATSDR, 2020d). The BiT resource was 
designed for U.S. EPA brownfields grantees 
and aligns with reporting requirements of the 
Assessment, Cleanup, and Redevelopment 
Exchange System (ACRES), an online data-
base that does not have a public health focus 
(U.S. EPA, 2021f). The ATSDR Brownfields/
Land Reuse Site Tool can cross-reference with 
the ATSDR Comparison Value Viewer, which 
provides protective screening levels for 
regulatory and public health contaminants. 
If contaminant levels are found to be at or 
above screening levels, further investigation 
or action could be taken at the site to prevent 
potential human exposure to chemicals.

Neither BiT nor the ATSDR Brownfields/
Land Reuse Site Tool are required for use by 

U.S. EPA grantees or other regulatory agen-
cies. Either tool could be modified, augment-
ed, or combined to create a simple data entry 
system (i.e., site inventory) that quantifies and 
documents brownfield contaminant levels 
and catalogs public health and sustainability 
plans or efforts. An enhanced tool ultimately 
could enable robust estimates of health risk 
reduction associated with site cleanup. This 
information could inform developers, envi-
ronmental and health agencies, researchers, 
and policy makers about optimum conditions 
for maximum health risk reduction at brown-
fields and other hazardous waste sites for dif-
ferent types of brownfield sites (e.g., former 
dry cleaners, former gasoline stations). In ad-
dition, public health (e.g., risk-based) indices 
could be integrated with other social and eco-
nomic indicators to obtain more reliable and 
comprehensive monitoring and assessment of 
community health improvement in areas af-
fected by brownfields.

U.S. EPA and other regulatory bodies in 
charge of brownfields redevelopment could 
support and expand methods to allow public 
health, sustainability, and economic evalu-
ation for brownfields redevelopment using 
qualitative and quantitative techniques. For 
example, the U.S. EPA EJScreen tool (U.S. 
EPA, 2022) employs GIS techniques, demo-
graphic information from the U.S. Census 
Bureau, and limited county-level health sta-
tistics to highlight potential environmental 
justice areas. EJScreen also highlights spatial 
relationships between proximity to hazard-
ous waste sites and many demographic or 
social indicators. 

In the absence of a national epidemiologi-
cal surveillance program in the U.S., only 
limited community-level health effects data 
are available to support observational epide-
miological investigations. Having local health 
data could help define risks and spur risk-
ranked redevelopment while at the same time 
increasing public awareness and advocacy for 
site development that improves the environ-
ment and health of the community.

Conclusion
U.S. EPA and other federal agencies have 
made significant strides in funding the rede-
velopment of brownfields. Redevelopment 
has turned vacant, potentially contaminated, 
and underutilized sites into public assets that 
contribute to improvements to the economy 
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and to health. Using U.S. EPA Brownfields 
Program funding, over 30,000 sites that 
reported to ACRES have been assessed for 
environmental contaminant status and reuse 
potential, but only 6.5% of these have been 
cleaned up (U.S. EPA, 2021f). With an esti-
mated 450,000 brownfields in the U.S., there 
is potential to discover, inventory, assess, 
cleanup, and redevelop the remaining sites 
using the accumulated technical and regula-
tory knowledge gained to date. At the same 
time, environmental and public health ben-
efits of site redevelopment can be assessed 
and quantified.

There are few policies or programs dedi-
cated to incorporating public health im-
provements and sustainability through 
brownfields redevelopment. The focus in 
the U.S. is still largely on economic devel-
opment. Areas with multiple brownfields or 
high rates of vacant properties can experi-
ence disinvestment, crime, environmental 
injustice, and poorer health status in gen-
eral (Cain, 2016; Lee & Mohai, 2011; U.S. 
Government Accountability Office, 2011). A 
broader focus on public health improvement 

and sustainability could reduce the inequity 
and health disparities typically seen in areas 
with distressed environments.

To increase redevelopment of brownfields 
and protect public health, more consis-
tency across state and federal programs to 
release comprehensive and summarized site 
contaminant information could provide ac-
curate, risk-based, quantitative information 
to development entities and the public. The 
data could also contribute to a national data 
bank to fully quantify contaminant risks of 
brownfields. Funding for brownfields rede-
velopment is essential to clean up brown-
field sites across the nation, revitalize the 
economy and health and well-being of com-
munities, and reduce or eliminate inequities 
and disparities in pollution burden. At the 
same time, funding for research that leads 
to better understanding of the public health 
indicators and measurable outcomes of 
community-level public health impact can 
help drive sustainable community redevel-
opment efforts, ultimately leading to im-
proved health equity and overall healthier 
communities. 

Editor’s Note: This review article is the second 
in a series of three that examine brownfields 
redevelopment as a subset of overall land use 
and reuse practices in Europe and the U.S. 
The first article presented the European land-
scape of brownfields redevelopment through 
policy and funding frameworks. This article 
examined brownfields redevelopment in the 
U.S. through regulatory, public health, and 
sustainability lenses. The third article is a 
comparative analysis of brownfields in the 
U.S. and Romania.
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