
PROTECTING COASTAL LANDS WITH SMART GROWTH 
 

Kol Peterson, U.S. Environmental Protection Agency 
Jamal Kadri, U.S. Environmental Protection Agency 

 
 

Introduction 
 

Land development is inextricably linked to environmental quality.  Increases in 
impervious surfaces such as roads, parking lots and rooftops lead to higher 
runoff volume, raising water temperatures, altering regular stream flow and 
watershed hydrology, reducing groundwater recharge, and increasing stream 
sedimentation, all of which can contribute to degraded aquatic habitat and water 
quality. Conventional low-density development patterns and high rates of land 
conversion are having detrimental effects on our water resources. In order to 
meet the goals of the Clean Water Act, we will need to accommodate future 
population growth with development that will better serve our community, 
economy and environment.  

 
Water Quality Impacts of Development 

 
The National Water Quality Inventory: 2000 Report identified urban runoff as a 
leading source of water quality impairment in surface waters. Urban runoff is a 
primary culprit in water quality impairments in coastal areas, responsible for 
32% of impaired estuaries and 56% of impaired ocean shorelines.  
 
In their Annual Projections report, the Census Bureau projects that U.S. 
population will grow by 50 million people between 2000 and 2020 or 
approximately 18%. Where and how these people will be accommodated can 
either support or undermine water quality protection goals.  Modern trends in 
the rate of land conversion, which has grown at twice the rate of population 
growth (see Fig. 1), have made the link between land use and water quality one 
of the primary scientific, social, and political challenges that must be addressed 
if we are to meet our nation’s water quality goals. In coastal areas, this 
development trend is even more pronounced. If current trends continue, more 
than one quarter of our coastal watersheds will be developed by 2025 (Beach, 
2002). 
 

EPA’s Strategy 
 
There are several commonly understood land-use strategies that help mitigate 
the stresses of development on watersheds:  
• Preserving large, continuous areas of absorbent open space; 
• Preserving critical ecological areas, such as wetlands, floodplains and riparian 
corridors; and 
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Figure 1. The rate of land consumption is occurring at more than twice the rate 
of population growth. In fact, more than one quarter of all land developed since 
European settlement in the U.S. occurred in only 15 years between 1982-1997.  
 

 
 
 • Minimizing overall land disturbance and the footprint of impervious surfaces 
associated with development.        
 
In coordination with these land-use strategies, there are regional and urban 
planning measures that can be implemented to preserve or enhance water 
quality. Research published by the American Planning Association, the Center 
for Watershed Protection, and the Environmental Protection Agency, among 
others, has revealed a strong relationship between impervious cover and water 
quality. Studies have demonstrated that when more than 10% of a watershed is 
developed with impervious surfaces, its habitat and water quality are likely to 
become impaired. The 10% impervious cover threshold concept is based on 
overall imperviousness at the watershed scale. However, in many places, it has 
been incorrectly applied to policies that regulate development at the site level. 
This concept has led to policies that prevent more compact design in existing 
communities. For example, minimum lot size policies (i.e., one unit per acre) 
assume that large lots are more protective of water quality because they are less 
impervious. Actually, areas of greater density have less impervious cover per 
capita than lower density development. Many existing regulations increase the 
overall footprint of development by making conventional, low-density 
development the path of least resistance for permitting. Most existing land-use 
and zoning regulations do not consider cumulative changes in hydrology at the 
watershed scale. EPA is looking at ways that its policies and programs might 
better address these issues through local land-use decision-makers. 
 
The principles of smart growth can help mitigate the impacts that development 
has on water resources, which are often not easily addressed by current Clean 
Water Act programs. One such impact is pollutants associated with the 
increasing average number of miles Americans drive (Fig. 2). Pollutants  
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Figure 2. Over the past 20 years, the number of miles Americans drive every 
year has increased at four times the rate of population growth. 

 
 
associated with atmospheric deposition from automobile emissions and road 
runoff are recognized as a significant and growing non-point source of water 
pollution.  
 
Communities that implement “the 10 smart growth principles” can reduce 
impacts of development on their water resources (www.epa.gov/smartgrowth).  
One of those principles, mixing land uses (e.g.. integrating commercial and 
residential areas, as opposed to geographically segregating housing from jobs 
through zoning), provides communities with options to increase transportation 
choices its residents can make by increasing the possibilities for pedestrian or 
transit trips to shopping, entertainment and work destinations.  Figure 3 
illustrates how a community can be designed with “mixed uses” and other smart 
growth design principles.  

 
Because of the connection between land use and the environment, the EPA is 
evaluating how its programs might better promote smart growth principles to 
help meet the agency’s environmental goals. Recent interagency agreements 
with National Oceanic and Atmospheric Administration (NOAA) and National 
Endowment for the Arts (NEA) demonstrate new approaches that some federal 
agencies have taken to provide state and local decision makers with information, 
tools and resources to make better-informed land-use decisions in coastal areas. 
For example, EPA and NOAA are piloting programs that offer free, direct 
technical assistance from national experts to coastal communities that want to 
incorporate smart growth techniques in their (re)development projects. The EPA 
and the NEA are supporting “The Governors’ Institute on Community Design,” 
a series of workshops that will pair governors and their cabinets with top 
planning experts and practitioners to identify and catalyze statewide strategies 
for well-designed planning that will have a positive effect on water quality, 
communities and the environment.   
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Conclusion 
 

Coastal communities concerned about protection of water resources should 
consider evaluating their local planning and zoning ordinances to determine if 
their ordinances encourage development that will result in environmental, 
economic, and quality-of-life benefits. The complex relationships between land 
use and water resources, and the cumulative impacts of development need to be 
considered by local land-use decision officials and water resource professionals. 
Just as local planners may not have viewed hydrology as a primary concern in 
the past, water resource professionals have traditionally not viewed local zoning 
as within their purview. “End-of-pipe” engineering solutions and Best 
Management Practices have been responsible for much of the success under the 
CWA, but these approaches will not be sufficient to meet the challenges that 
current trends in our built environment pose to water quality. Water resource 
professionals must invest in a cross-disciplinary approach to implement 
planning strategies appropriate to the site, neighborhood and regional scale if we 
are to succeed in counteracting the impacts of the current trends in development 
on our communities and the environment.  

 
  Current Scenario                 Conventional Build-Out 
 

Cluster Build-Out Village Build-Out 
      

Images courtesy of Hopewell Twp, NJ and Dodson Associates, Ashfield, MA.       
Figure 3. These images show the current scenario and three possible build-out 
scenarios that accommodate the same number of people. The conventional, low-
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density scenario (upper right) consumes the greatest amount of land and would 
have the greatest water quality impact, and is often the pattern that emerges 
through existing zoning. The bottom scenarios reduce the development footprint 
and preserve more of the natural landscape. However, these development 
schemes are often not permitted by current zoning and would require variances 
or special exceptions.  
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