
6

Stormwater runoff is one of the greatest 
threats to water quality in this country, 
impacting the health of our coastal 
habitats and resources. It is also one of 
the primary causes of beach closures and 
swimming advisories across the nation.

As cities and towns grow, large portions of 
our watersheds are being paved over with 
concrete or other impervious surfaces. 
Impervious surfaces interrupt the normal 
water cycle by preventing rainwater from 
soaking into the ground. Stormwater is 
then channeled directly into lakes, rivers 
and coastal waters through storm drain 

systems. As the stormwater travels across 
rooftops, parking lots, and highways it 
picks up oil, fertilizers, animal waste and 
other pollutants. While the consequences 
of stormwater runoff are most apparent 
in highly urbanized areas, it takes only 
a small increase in the percentage of 
impervious cover in a watershed for 
negative water-quality impacts to occur. 

Low-impact Development (LID) is a new 
approach to urban planning and site 
design that aims to maintain and restore 
the water cycle in developing watersheds. 
LID uses site-specific engineering designs 

that utilize Best Management Practices 
(BMPs) to infiltrate, filter, store and treat 
stormwater runoff close to its source. 
Water is given a chance to infiltrate 
into the ground, recharging local water 
supplies and protecting the water quality 
of nearby waterways. LID techniques are 
most effective when they are incorporated 
into the design for new development, 
but both commercial and residential 
properties can be retrofitted to hold more 
rainwater on-site. 

There are many different types of 
BMPs that can be used to maintain a 
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site’s pre-development hydrology while 
still allowing development. The success of                       
each is dependent on the specific conditions             
of a site such as soil type, topography,  
and precipitation. 

Bioretention areas are vegetated depressions 
that collect and filter runoff. They are used 
to increase the amount of water a property 
can absorb and can include vegetative 
strips and filters, rain gardens, shallow 
surface ponds and underground drainage 
systems. Bioretention areas are often more 
advantageous than the more traditionally 
used retention ponds. They can often handle 
a larger amount of water, and they also 
generally require less space than ponds, 
providing added economic incentives.

Permeable pavement is also being used with 
great success across the country. Permeable 
pavement allows rainwater to percolate 
through the pavement’s surface into the 
ground. It has been successfully used to build 
parking lots, driveways, fire lanes, horse trails 
and bicycle paths. Although typically more 
expensive to construct than traditional asphalt 
pavement, costs of these systems may be offset 
by the reduction of traditional curb and gutter 
systems to convey stormwater. Benefits of 
these alternate pavement types include better 
infiltration, ground-water recharge, reduction 
in runoff volume and treatment of stormwater 
for pollutants. One of the University of North 
Carolina’s commuter parking lots was built 
with permeable pavement. This parking lot 
actually produces less stormwater runoff than 
a grass field! In contrast, traditional parking 
lots produce up to 16 times as much runoff as 
a grassy meadow of the same size.

Green roofs are another innovative LID 
technique used to reduce runoff from the 
rooftops of large—usually commercial—
buildings. Plants that can tolerate drought 
and extreme temperature conditions can 
be planted in rooftop gardens to absorb 
rainwater. Green rooftops not only reduce 
roof runoff, but they can help cool buildings 
and decrease urban heat.

Residences can be retrofitted with rain barrels 
and cisterns to minimize stormwater runoff. 
Seattle Public Utilities is piloting a project to 
decrease the burden on the city’s combined 
stormwater system by disconnecting 
residential roof downspouts from the storm 
drains and attaching them to rain barrels. 

(Above) Stormwater runoff from dense coastal developments delivers pollutants straight to 
the beach. Newport, Rhode Island. (Opposite) A stormwater pipe discharges directly into the 
surf zone on the Outer Banks in North Carolina.

With less water going into the system, 
they are hoping to see water-quality 
improvements in Lake Washington as 
a result of fewer combined sewer-
system overflows.

Rain gardens are another popular 
LID technique that can be installed 
on residential properties. Designed 
to hold and infiltrate rainwater, rain 
gardens can also increase property 
values by adding to the aesthetic 
quality of the landscape. Native 
plants which vary by region and can 
tolerate standing water are planted in 
rain gardens. The city of Tallahassee, 
Florida is offering 50 grants of up to 
$175 each to residents who plant a 
rain garden in their yard.

Surfrider Foundation is piloting an 
Ocean Friendly Gardens program 
in southern California that allows 
individual Surfrider Foundation 
members and homeowners to apply 
many low-impact development and 
bioretention techniques using a 
concept termed CPR (conservation, 
permeability and retention) to 
protect the ocean and our beaches 
by reducing urban runoff. At the 
same time, you will save water, save 
money and end up with a beautiful, 

low-maintenance garden! Surfrider 
Foundation Chapters in such diverse 
locations as Ocean City, Maryland; 
Northwest Straights, Washington; 
and Maui, Hawaii are participating in 
native-garden planting projects.

The intent of this article is to give 
an overview of the LID techniques 
available and to illustrate to our 
members that there are better ways 
to build that do not disturb the water 
cycle that we depend on for clean 
water and beaches. 

For more information and 
many useful links on LID, visit 
Surfrider Foundation’s “Coastal 
A-Z” webpage on LID at 
www.surfrider.org/srui.
aspx?uiq=a-z/lid_bioretention.
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