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Low impact development (LID) refers to a comprehensive land 
planning and engineering design approach to managing stormwater 
runoff that emphasizes conservation and the use of on-site natural 

features to protect water quality. According to the nonprofit Low Impact 
Development Center, Beltsville, Md. (http://www.lowimpactdevelop-
ment.org), the goal of LID is to “maintain and enhance the pre-devel-
opment hydrologic regime of urban and developing watersheds while 
allowing for development or infrastructure rehabilitation.”

The concept of LID originated in the early 1990s as an alternative to 
traditional stormwater management practices installed at construction 

After reading this article, you should be able to:
✔  Understand how low impact development (LID) benefits the health, 

safety, and welfare of building owners, occupants, and the community. 
✔  Know what to consider to incorporate LID into sustainable design 

and construction strategies.
✔  Discuss the “treatment train” and how various “best management 

practice” options are used to enhance project sustainability. 
✔  List the life cycle cost advantages of LID and evaluate their sustain-

ability advantages in specific projects.

Learning Objectives

Low Impact Development

Managing 
Stormwater 
Runoff

AiA ces Discovery course

the evelyn Pease tyner interpretive center, Glenview, ill., an early LeeD-nc Platinum 

building. the roof has solar panels at one end and vegetation at the other, which con-

trols stormwater runoff as part of a low impact development strategy.

By Tom Powers, PE, LEED AP, CFM, CPESC and  
Lois Vitt Sale, AIA, LEED Faculty

Tom Powers is a project manager who specializes in design and construction 
engineering services for public projects with Wight & Company, Darien, Ill.
Lois Vitt Sale, a practicing architect, is Wight & Company’s Chief 
Sustainability Officer.
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AiA ces Discovery course

projects. These practices focused on han-
dling runoff from large storm events through 
regional systems (primarily detention ponds 
and retention basins) located at the bottom of 
drainage areas. This approach was not only 
costly, but in many cases could not meet water 
quality goals. 

The basic principle of the LID approach is 
that stormwater systems should follow nature’s 
lead and manage rain where it falls. To accom-
plish this, LID mimics a site’s pre-development 
hydrology by using distributed, small-scale sys-
tems that infiltrate, filter, store, evaporate, and 
detain runoff close to its source. In contrast to 
traditional stormwater practices, LID focuses on 
treating smaller and more frequent storm events 
through various cost-effective features in upland areas of the watershed. 

The U.S. Environmental Protection Agency (www.epa.gov) supports 
LID and promotes it as a method to meet the goals of the Clean Water 
Act. Applying LID to building projects may contribute to their attain-
ing LEED certification. For example, LID best management practices 
(BMP) accomplish the LEED goal of removing 80% of pollutants from 
stormwater runoff. Some projects can earn additional regional credits 
for LID practices or improve LEED scores by reusing stormwater or 
graywater for irrigation, toilet flushing, and processing water. 

 
Optimizing benefits. By incorporating strategic planning with micro-

management techniques, LID can provide numerous benefits, including: 
•  Protecting surface and groundwater quality
•  Reducing stormwater contaminants and runoff
•  Protecting wildlife, plants, and ecosystems
•  Recharging the groundwater through infiltration
•  Delivering cost savings, including lower maintenance expenses
•  Preserving physical integrity of receiving streams and waterways
•   Reducing the amount of site space needed by reducing the need for 

detention ponds
•  Providing opportunities for environmental education
•  Improving a site’s aesthetics and value to the community

LiD PLAnninG: A WiDe rAnGe oF APPLicAtions
LID design can be applied to new development, redevelopment, or 
retrofits to existing buildings. It has been adapted to a range of land uses, 
from high density, ultra-urban settings to low-density development. 
Even small city buildings, such as a fast-food restaurant, have incorpo-
rated LID principles into their designs. 

An overarching goal of LID is to reduce the quantity of water flowing 
into retention areas or downstream conveyance systems, while improv-
ing the quality of the water. This can be done effectively through a 
multistep “treatment train process,” which means treating stormwater 
runoff at its source, as it flows though the site and again before it leaves 
the site. We applied this principle on our own property, where storm-
water becomes progressively cleaner as it flows from bioswales in the 

parking lot, through filtration trenches, across 
a restored prairie with native vegetation, and 
into a landscaped rain garden.

There are a number of key elements to 
consider when planning and executing an 
LID project

1. Site assessment.  The size of the site will 
affect the quantity and size of the LID BMPs, as 
well as design flexibility in regard to location. A 
large site generally allows for a more complete 
treatment train process. On a small site, the 
pieces must be squeezed together like a puzzle. 
Building Teams must consider these questions: 

•   Will there be space for rain gardens 
directly adjacent to the downspouts? 

•  Will daylighting downspouts affect walkways around a building? 
•   Can a bioswale be added to the parking lot and not affect the de-

sired parking count or minimum zoning stall size requirement? 
•   Is there room to use a 38%-void stone soakaway (a deep hole used 

for drainage) as both detention and best management practice? 
•   Does the building have sufficient potable water demand to justify a 

stormwater reuse system?

2. Soil infiltration.  Brownfield sites, contaminated sites, or sites with 
existing basement seepage typically are not suitable for infiltration prac-
tices. For all others, soil infiltration capacity should be tested early in the 
site investigation. This can be done using a double-ring infiltrometer, a 
Guelph Permeameter, or a falling head permeability test at a depth below 
grade of where the infiltration will occur. (Note: Enough of the schematic 
design must already be completed before this level can be determined.)

Caution: Do not test if the ground is frozen. Also, if you’re using a 
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10 Common  
Infiltration Strategies
•  Bioswales
•  Vegetative filter strips
•  Rain gardens
•  Bio-infiltration systems
•   Infiltration trenches and French drains  

(trenches covered with gravel or rock)
•  Soakaways (deep holes used for drainage) 
•  Permeable pavers
•  Wetland detention
•  Naturalized detention
•  Disconnected impervious areas

restored prairie with native vegetation at a suburban site. other LiD treatments 

here include bioswales in the parking lot, filtration trenches, and a landscaped rain 

garden. stormwater is progressively cleaned as it flows through these installations.
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double-ring infiltrometer, you must dig a test hole, 
which could be a problem if the property is already de-
veloped or has not yet transferred ownership. Although 
performing these tests during the initial geotechnical in-
vestigation generally is the most cost-efficient approach, 
at times soil infiltration suitability is discovered after the 
initial borings. 

A review the Natural Resources Conservation Service 
soil survey (http://websoilsurvey.nrcs.usda.gov/app/
HomePage.htm ) can help you predict whether to expect 
a positive result from infiltration testing. But even if clay 
soils are indicated and no testing is done, don’t rule out 
infiltration practices as an option. If clay is present, these practices can 
still be successfully implemented when designed with special consider-
ations, such as using underdrains, protecting all foundations, flattening 
subgrade slopes, modifying the subgrade, taking extra care on steep 
slopes, and avoiding the use of undrained surface rain gardens. 

3. Rainfall and runoff.  The amount of rainfall expected at the site 
will be a critical factor in the design of the best management practices. A 
typical goal is to be able to treat either 90% or 95% of historical storms. 
Be aware, however, that treating higher percentiles requires more exten-
sive and less cost-efficient best management practices. Another com-
mon design objective is to treat a certain depth of stormwater runoff. 
Our firm’s internal goal is to treat one inch of runoff for new sites and a 
half-inch for redeveloped sites. LEED Version 3 provides guidance for 
treating the average annual rainfall, as well as rainfall depth values for 
different regions of the country.

4. Receiving waterways, aquifers, and storm systems.  Since LID 
is designed for smaller storm events, it’s important to consider factors 
regarding BMP overflow. For example, the EPA National Pollution 
Discharge Elimination System (http://cfpub.epa.gov/npdes) program 
has developed target pollutant lists for impaired waterways. Since BMPs 
do not treat all pollutants in the same way, you need to make sure your 
BMP design will treat the appropriate target pollutants. 

You also should know the groundwater level of aquifers. Rule of thumb: 
It is best to have at least three feet of separation from your infiltration 
device membrane to the groundwater level. While pretreatment is always 
advisable, extensive pretreatment is an absolute requirement if you are 
tying into a drinking water aquifer to protect it from roadway pollutants.

A word of caution: The manufactured BMP in a combined sewer area 
is often a case of good intentions gone awry. In Chicago, for example, if 
runoff is treated by a water-quality device placed on a stormwater line 
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to maximize results and space constraints, multiple techniques can be combined in one location. in this instance, a bioswale was installed adjacent to permeable pave-

ments, and the entire area was underlain with an infiltration soakaway. Bioretention is rated the most cost-effective technique for low impact development.
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vegetated roof on a chicago Police Department building. Green roofs come in three levels of intensity: 

extensive (four inches or less of plant material), intensive (>6 inches of plant), and a hybrid version.
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Figure 1. Bioswale with infill trench



before being discharged to a combined sewer, the treated stormwater 
will still drain to a wastewater treatment plant, where it will be treated 
a second time. A better strategy for combined sewer areas is to provide 
volume control instead of water-quality treatment. Less water reaching 
the downstream combined sewer means less water treated at the plant, 
providing significant cost and energy savings.  

5. Native plants and wildlife.  The fundamental principle of LID 
planning is the same as the physicians’ credo: First, do no harm. This 
requires extensive knowledge about the established natural habitat and a 
commitment to leave the environment undisturbed. Contact your local 
fish and wildlife service to determine whether any endangered species 
are present, and protect any habitats that may be on the property. Sur-
veying should be completed early in a project to allow sufficient time for 
the results to be easily incorporated into the design.

A number of LID projects take this commitment a step further by 
including a restoration of natural areas. In Illinois, Building Teams are 
fortunate to have the original historic plat of the state available to the 
public to provide an accurate picture of historic prairie and woodland 
areas. These maps can be used to restore the historic character of 
naturalized areas, which sometimes involves the removal of stands of 
invasive, woody plants. See if similar historic documents are available in 
your locality.

6. Disconnecting impervious areas.  The Center for Watershed 
Protection, Ellicott City, Md. (www.cwp.org), states that streams start 
to become impaired when a watershed becomes only 30% impervious. 
While limiting development to 30% impervious surface is often unre-
alistic, disconnecting impervious areas is a simple mitigation technique. 
Disconnection decouples roof downspouts, roadways, and other imper-
vious areas from stormwater conveyance systems, allowing runoff to be 
collected and managed on site or dispersed into the landscape.

This key concept in LID planning may require a major shift in 
thinking for many civil engineers, property owners, building users, and 
members of the public. For a long time, engineers have tried to move 
runoff into the sewer and off to regional stormwater systems as quickly 
as possible. Standing water was considered an eyesore that would upset 
clients. LID, however, requires that downspouts be daylighted at grade, 
preferably to a rain garden or bioretention area. Pavements should also 
sheet drain into bioswales or rain gardens. The catch basin and storm 
sewer should only be used as an overflow structure once the BMP is at 
capacity. As part of the planning process, designers and engineers should 
educate property owners on the environmental benefits of intermittent 
standing water and wet areas.

Permeable pavement can be designed to achieve a high structural number (3+) that 

will perform well under heavy loading. Adding depth to the three-inch rock would 

further reduce the amount of stormwater runoff from the site.

AiA ces Discovery course

Permeable pavers being set at elmhurst (ill.) college. Properly installed, permeable 

pavers require only minimal maintenance and can last a half century or more.
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Figure 2. Permeable Pavement cross section
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7. Performance objectives.  While most LID projects will set goals 
related to how much rainfall or stormwater runoff must be retained, 
another typical performance objective is the removal of a percentage 
of total suspended solids (TSS) from runoff for a certain amount of 
rainfall. These treatment goals are often set by regulatory agencies 
or such entities as the U.S. Green Building Council, and should be 
considered for guidance even on projects not aiming for LEED cer-
tification. (LEED calls for 80% TSS removal for 90% of the average 
annual rainfall.)

8. Regulatory issues.  Most regulatory agencies lag behind the 
design and construction industry in recognizing the value of LID, es-
pecially with regard to the benefits of volume control. Most regulations 
require the design to control flooding for a 1% (100-year) probability 
storm. Ordinance language is often vague (“provide BMPs to the extent 
practicable”), with no measurable goals. LID practices such as stormwa-
ter storage systems using gap-graded stone are rarely taken into account.

One major roadblock to stormwater reuse is the requirement to treat 
graywater reuses back to potable water standards. Local government 
reviewers, who do not have the expertise to properly review stormwater 
reuse systems, hold them to the same standards as potable water systems. 

The good news is that the regulatory climate for LID is moving in a 
positive direction. The Energy Independence and Security Act of 2007 

requires federal facility projects of more than 5,000 sf to “maintain or 
restore, to the maximum extent technically feasible, the predevelop-
ment hydrology of the property.” The U.S. Army Corps of Engineers 
now has BMP requirements in its 404 permit (see http://www.usace.
army.mil/cecw/pages/reg_permit.aspx). Wisconsin has established 
standards for average annual predevelopment infiltration volume; New 
Jersey and Ohio, for groundwater recharge; and North Carolina and 
West Virginia, for controlling and treating stormwater runoff.

9. Urban environments.  LID projects on dense urban sites have a 
unique set of concerns. Urban sites are often contaminated, and infiltra-
tion must be avoided in those contaminated zones. You must carefully 
consider the impact of BMPs on adjacent properties and make sure 
water does not become a nuisance to end users. Urban roadway runoff 
in cold weather climates often has a high salt content, which necessitates 
pretreatment and the use of hardy plants. High-rise buildings are not 
suitable for daylighting of stormwater because the stormwater’s velocity 
within the building plumbing is often too high for at-grade discharge; 
for high-rises, direct discharge to a below-grade soakway is advisable.

Since most municipal regulations require storage of the 1% storm, 
most city projects likely will require a vault instead of an aggregate 
soakaway. You can do this in an LID manner by using a perforated vault, 
such as Stormbloc, Rainstore 3, EcoRain, or Atlantis D-Raintank. 

eMPLoyinG LiD Best 
MAnAGeMent PrActices
Bioretention is a process for 
removing contaminants and 
sedimentation from stormwater 
runoff, typically from impervi-
ous surfaces, while attenuating 
its peak flow and reducing flow 
volume through evapotranspira-
tion and infiltration. Bioretention 
has been identified by the Federal 
United Facilities Criteria as the 
most cost-effective LID method, 
ideal for median strips, parking lot 
islands, and swales.

A bioretention treatment 
area might include a grass buffer 
strip, sand or gap-graded aggre-
gate bed, surface ponding area, 
organic or mulch layer, planting 
soil, and plants. The grass buffer 
strip and sand bed reduce the 
velocity of incoming runoff and 
filter its particulates. The sand 
bed also spreads flow over the 
length of the bioretention area, 
while planting soil provides the 
bed with aeration and drainage. 
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A cistern system like this one can turn stormwater into a water resource. this system intercepts roof runoff and stores it for ir-

rigation use. When the cistern fills up, the water overflows to the downstream storm sewer.

Figure 3. ‘Bolt-on’ rainwater Harvesting



The ponding area provides a temporary storage location for runoff prior 
to its evaporation or infiltration and a place for unfiltered particulates 
to settle. The topsoil in these areas should be amended with sand and 
organics to promote surface infiltration and prevent plugging, which can 
result in a mosquito pond.An organic or mulch layer also filters pollutants 
and provides an environment conducive to the growth of microorganisms, 
which degrade petroleum-based products and other organic material. 
Physical and chemical treatment occurs on and within the soil media and 
includes sedimentation, filtration, and adsorption with organic matter and 
mineral complexes. The clay in the planting soil adsorbs hydrocarbons, 
heavy metals, nutrients, and other pollutants, while planted groundcover 
reduces the potential for erosion.

To minimize environmental damage, the construction of bioretention 
areas is best suited at sites where grading or excavation is already planned. 
Sites with loamy sand soils are especially appropriate and cost-effective 
because their excavated soil can be backfilled and used as the planting soil.

Native plant restoration. Landscaping is critical to the function and 
appearance of bioretention areas. A landscape plan should recognize the 
property’s natural topography, existing vegetation, and climate and aim 
to use as much native vegetation as possible. You should select plants 
able to withstand the hydrologic regime they will experience.

Recommendation: Group plants together according to their water 
needs; for example, resilient upland species work well in the dryer edges 
of the bioretention area. It is also best to select a combination of trees, 
shrubs, and herbaceous materials.

Proper maintenance is critical to the success of natively planted areas; 
the property owner’s maintenance staff must be trained to learn new 
techniques. Although this BMP requires more intensive maintenance for 
the first three to five years, its life cycle benefits are substantial. A study 
by the Conservation Design Forum (www.cdfinc.com) found that hav-
ing native plants instead of turf can reduce irrigation costs by $4,400 to 
$8,850/acre/year. The study also estimated that, over a 10-year period, 
native plants can save owners more than $4,000/acre/year on mainte-
nance costs.

Permeable pavement systems can transform areas that exacerbate 
stormwater problems into a treatment system that can effectively reduce 

runoff volume, rate, and pollutants. They can be made of pervious con-
crete, porous asphalt, paving stones, or bricks and are often constructed 
over an aggregate storage bed to infiltrate stormwater into the soil. With 
the exception of high-volume/high-speed roadways, they can replace 
traditional impervious pavement for most pedestrian and vehicular ap-
plications. 

The purpose of permeable pavement systems is to intercept, contain, 
filter, and infiltrate stormwater on site. Various design options are avail-
able to achieve these objectives. For example, pervious concrete can be in-
stalled across an entire parking area, or it can be used in parking lot lanes 
or stalls to treat runoff from adjacent impermeable pavements and roofs. 
Inlets also can be placed in permeable pavement systems to accommodate 
overflows from extreme storms.

Design and construction considerations for permeable pavement include:
•  The load-bearing and infiltration capacities of the subgrade soil
•  The infiltration capacity of the permeable material
•  The storage capacity of the stone base and sub-base
•   The need to prevent sediment from entering the base of permeable 

pavement during construction 
It’s important to protect permeable pavement from high sediment 

loads, particularly fine sediment. Filter strips and swales—broad, open 
channels sown with erosion-resistant, flood-tolerant grasses—are appro-
priate pretreatment BMPs for runoff onto permeable pavement.

In addition to providing stormwater volume and quality management, 
permeable unit pavers offer tremendous life cycle cost advantages. The 
only maintenance pavers require is vacuum brooming and surface chip 
maintenance; when properly maintained, they can last for more than 50 
years without the need for patching or reconstruction. A study by Faithful 
& Gould (http://www.fgould.com/north-america) on a permeable unit 
paver parking lot at the Morton Arboretum, in Lisle, Ill., projected a 
maintenance cost savings of more than $1 million over 23 years for per-
meable paving, compared to maintenance costs for an asphalt lot. 

Constructed wetlands (also called stormwater wetlands) are shallow 
basins that have a permanent pool of water throughout the year (or at 
least throughout the wet season). They are designed specifically to treat 
stormwater runoff by removing pollutants, primarily through settling 
and biological uptake. Constructed wetlands are among the most cost-
effective and widely used stormwater practices for pollutant removal.

Most constructed wetlands have design features that address five func-
tions: 1) pretreatment, 2) treatment, 3) conveyance, 4) maintenance re-
duction, and 5) landscaping for aesthetic attractiveness. While wet pond 
designs vary, the most common modification is the extended detention wet 
pond, which provides storage above the permanent pool for the purpose 
of detaining stormwater runoff to allow more time for it to settle.

Constructed wetlands need sufficient drainage area to maintain a 
shallow permanent pool. In humid regions (areas receiving more than 35 
inches of rain per year), about 25 acres of drainage area are needed; in 
regions with less rainfall, larger drainage area may be needed.

Rainwater harvesting has been going on for more than 4,000 years. 
A modern rainwater harvesting system consists of three basic elements: 
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Hidden oaks nature center, Bolingbrook, ill., a LeeD-nc v2.2 Platinum project 

that used LiD strategies. the native plants in the green roof require no irrigation. 
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1) a collection area (usually the roof), 2) a conveyance system 
(typically gutters or drainpipes), and 3) storage facilities 
(either simple rain barrels or more complex pressurized 
systems with large cisterns). Drainpipes, roof surfaces, and 
cisterns should be constructed of chemically inert materials 
such as wood, plastic, aluminum, or fiberglass to avoid hav-
ing an adverse impact on water quality. 

By storing and diverting runoff, rainwater harvesting 
helps reduce flooding and erosion. Since the water does 
not have any salts or sediment, it can be used for garden or 
lawn irrigation, thus reducing water bills and conserving 
municipal water supplies.

The latest development for this BMP is an actively 
managed rainwater harvesting system that features a con-
trol system that empties the rainwater harvesting system 
in advance of an approaching storm. Such systems also 
offer some cost savings by combining stormwater deten-
tion with rainwater harvesting. They must be flushed after 
the winter season in colder climates, and pretreatment is 
an absolute necessity.

Green roofs are rooftops partially or completely 
covered with plants that absorb, store, and eventually 
evapotranspire rainfall. An EPA study indicates that green 
roofs are capable of removing 50% of the annual rainfall 
volume through retention and evapotranspiration, thus 
effectively decreasing overall peak flow discharge to the watershed or 
storm sewer systems. They also mitigate the urban heat island effect 
and protect and insulate the roof, which extends its life and lowers 
energy costs.

Green roofs can easily be constructed on roofs with up to a 20% 
slope. They are classified as extensive, semi-intensive, or intensive. 
Extensive green roofs usually have four inches or less of growing me-
dium and are designed to for very low maintenance. Intensive green 
roofs have more than six inches of substrate. Semi-intensive green 
roofs are hybrids with at least 25% of the roof square footage above 
the six-inch threshold. 

LooKinG AHeAD to neW LiD GuiDeLines
While certain elements of LID have become routine practice in many 
building projects, LID’s stormwater best management practices may 
soon become commonplace. Beginning in August 2011, all sites that 
disturb 20 or more acres of land at one time must comply with EPA 
effluent limitations guidelines (ELGs), which require implementation 
of a number of erosion and sediment controls and pollution preven-
tion measures. 

Because they provide substantial environmental and aesthetic benefits 
at reasonable cost, it is likely that LID best management practices will 
become integral to sustainable development in the future. A well-
planned LID strategy will result in a site that has less pavement and 
lower maintenance expenses for parking lots. Replacing lawns with 
natural vegetation eliminates mowing and significantly cuts irrigation 

costs. Porous pavers 
with soakaway deten-
tion systems are less 
expensive than tradi-
tional asphalt pave-
ment and impervious 
underground deten-
tion vaults. Curbs are 
usually not needed, 
while bioretention 
and constructed 
wetlands help reduce 
sewer costs.

With their beauti-
ful natural landscap-
ing features and their 
ability to protect sur-
face and groundwater quality and local habitat, LID practices should 
be considered for building projects of all types and sizes.
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outcropping stones are used to combat the erosive forces of the downspout, and are spaced to 

allow water to seep into the soakaway. A buried pipe section further stabilizes the infiltration zone. 

excess runoff soaks into the adjacent rain garden and seeps into lower layers after rain events.

sectionAiA ces Discovery course

Sources for LID Grants  
and Low-interest Loans

•  Local governments 
•  Water utility companies
•  U.S. Environmental Protection Agency (EPA)
•   State EPAs and Departments of  

Natural Resources
•  EcoStar
•  National Audubon Society
•  U.S. Fish and Wildlife Service
•  National Fish and Wildlife Foundation
•  Sustainable Forestry Institute
•  U.S. Department of Agriculture
•  State revolving loan funds

s
e

c
tI

o
n

 D
e

ta
IL

: 
c

o
u

r
te

s
y 

W
Ig

h
t 

&
 c

o
m

Pa
n

y

Figure 4. Daylight Downspouts

▶ Editor’s Note  ◀

This completes the reading for this course. To earn 1.0 AIA/CES 
Discovery learning units, take the 10-question exam posted at 
www.BDCnetwork.com/ManagingStormwaterRunoff. 



 

Sidebar 1 (as you have space, Elena – otherwise we’ll blurb it and run 
online):

Elmhurst College West Hall: LID in a Tight Space
The LID challenge at Elmhurst (Ill.) College was building a 170-bed 

residence hall on a landlocked site comprised almost entirely of asphalt 
parking lots—without losing any parking spaces. The solution was to take 
a holistic approach in integrating water resource management into both 
the landscape and built components. This included:

• Construction of a 100% permeable parking lot to hold a 100-
year storm; the high water level was kept eight inches down from the 
bottom of the pavement structure and 24 inches from the surface.

• Rain gardens, bioswales, trenches, and the re-establishment of 
native plants.

• Underground cistern pipes (48 inch diameter) and an infiltration 
sump below the underground stormwater detention basin to store 15066 
cubic feet of water on site.

• Use of nearly impermeable dense graded stone material for 
foundation backfill (the building did not have a basement.

• A low-level underdrain outlet to protect the downstream resi-
dential neighbors.

Here are the results:
• 100% of the site’s stormwater is detained underground and 

released at a controlled rate
• 100% infiltration occurs at trenches, permeable pavement, and 

infiltration basins
• 100% filtration occurs in bioswales, grassed swales, and under-

ground filtration basins
• 33% retention and stormwater reuse for irrigation purposes 

from the underground cistern 
• 50% reduction in neighbors’ use of their sump pumps 

The residence hall is now a portal for curriculum enhancement, urban 
wildlife habitat, and sustainable education.

Sidebar – Elena, we can run this online to save space:

Internet Resources for LID:
American Water Resources Association Cahaba/Warrior Student 

Chapter 
http://unix.eng.ua.edu/~awra/

Stormwater Manager’s Resource Center
http://www.stormwatercenter.net/

Low Impact Development Center
http://www.lowimpactdevelopment.org

U.S. Environmental Protection Agency, Office of Water
http://www.epa.gov/owow/nps/urban.html

Urban Land Institute
http://www.uli.org

National Resource Defense Council
http://www.nrdc.org/water/pollution/storm/chap12.asp

Center for Watershed Protection
http://www.cwp.org/




