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A Message From
Mayor Richard M. Daley

Like the air we breathe, water is a vital natural resource and an important part of our 

quality of life.  We all need to be aware of the importance of water in our daily lives and we

must protect it now, so that it never becomes an endangered resource.  We must take this

into account when designing residential, commercial and industrial developments.

As part of Chicago’s Water Agenda, the City is demonstrating and promoting innovative

alternatives to managing stormwater, including roof gardens, permeable paving surfaces

and rain gardens. These are examples of attractive and water-friendly alternatives to 

conventional stormwater management practices.    

The use of Best Management Practices for stormwater can be a cost-effective means to 

protect our water resources.  The City of Chicago is using these Best Management Practices

to address issues of water quality and water quantity in a way that is easier on our shared

water resource, our pocketbook, and our quality of life.

This booklet highlights eight practices as a guide to evaluating options in managing

stormwater.  I encourage you to consider these practices when preparing for stormwater at

your home and place of business. 

Remember, because of our location at the edge of Lake Michigan, we have a special

responsibility to protect our water resources.  Stormwater management is one important

part of a comprehensive series of action steps to conserve, protect and manage our water

resources for future generations. 
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I N T R O D U C T I O N

“Chicago’s world-class status is owed largely to its position at the confluence of the Chicago River and Lake Michigan. These waterways 

signified transportation and trade to Chicago settlers and continue to attract millions of visitors to our city every year.

Beyond the Lake Michigan shoreline, our water resources extend beyond, and beneath, the City. They are the Chicago River, Lake Calumet,

the Calumet River, thousands of acres of wetlands, creeks, streams, and lagoons, as well as canals and channels. Equally important are the

thousands of miles of pipes, man-made tributaries, that have – for over a hundred years – delivered drinking water and helped us manage

stormwater.
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OV E R V I E W

This guide presents several practical site design and drainage Best Management Practices for developments in the City of Chicago. Most of

the Best Management Practices apply to residential, commercial and industrial developments. All of them are effective in reducing the 

quantity and improving the quality of stormwater runoff. The guide provides the following information for each of the recommended Best

Management Practice approaches:

•
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Maintenance Considerations

Once a green roof is well established, maintenance requirements are usually minimal. Maintenance requirements may include inspection of

the roof membrane and drainage flow paths. Some watering may be required during the first few years when root systems are getting 

established. Depending on the dimensions of the planting, some weed removal may be necessary as well. Of course, the more complex the

garden, the more it needs to be maintained like a typical garden.

Cost Considerations

In the United States, green roof costs - including everything from waterproofing to plants - tend to range from $18 to $25 per square foot,

depending on how intensive the system is. The initial capital and ongoing maintenance costs of a green roof are offset by some long-term

cost savings - most notably roof maintenance and replacement and utility costs. A vegetated roof, on average, can be expected to prolong

the life of a conventional roof by at least 20 years because the vegetation prevents the roof from being exposed to ultraviolet radiation and

cold winds.

Local Examples

As part of the City’s Urban Heat Island Initiative, a

20,300 square foot semi-extensive green roof was

installed in 2000 on top of Chicago’s City Hall. The

rooftop garden was the first of its kind in Chicago

(right). Many sites throughout Chicago have

worked to establish rooftop gardens, especially

container collections. The Chicago Center for Green

Technology has established an extensive green

roof and has also installed nine test plots to 

monitor water quality and quantity aspects of 

different types of green roofs. The Garfield Park

Conservatory is conducting a study demonstrating

a variety of plants, roof slopes, depths and types of

media used in green roof systems.

Green roof on top of Chicago’s City Hall.
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Maintenance Considerations

Occasional cleaning may be necessary to remove debris, such as leaves, coming off the rooftop. A mesh filter can be inserted at the top of a

rain barrel. The barrel must be sealed during the warm months of the year to avoid mosquito breeding. To avoid freezing, the rain barrel

should be drained prior to winter. 

Cost Considerations

Typical costs for a ready-made rain barrel range from $20 to $150. Homeowners can reduce costs by making their own.

Local Examples 

Much of the rain that falls on Chicago Center for Green Technology’s roof flows

into four 3,000-gallon cisterns and is later used to water the landscape (right).

Some of Chicago’sall3e9977 Tm
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PAermeable paving refers to paving materials … typically concrete, stone or plastic …that promote absorption of rain and snowmelt. The discussion that follows focusesprimarily on one form of permeable pavement … paving blocks and grids, as they arethe most common and available type of permeable paving. These modular systemscontain openings that are filled with sand and/or soil. Some can support grass orother suitable vegetation, providing a green appearance.  A portion of rainfall istrapped in the block's depressions and infiltrates into the underlying soil.  Permeable paving is effective in reducing the quantity of surface  runoff, particularlyfor small to moderate-sized storms. It also reduces the runoff pollutants associatedwith these events. Permeable paving in Chicago will be most effective in areas closer to Lake Michigan that are underlain with sandy, permeable soils. Effectivenesscan be improved by designs that:€maximize the openings in the paving material and €provide an effective permeable sub-layer (e.g., at least199 inches).Permeable paving may have aesthetic and marketing advantages over conventional paving, depending on the materials selected.  Vegetatedpavers, in particular, could substantially improve the aesthetic appeal of paved areas.  Vegetated pavers also can be effective in reducing the•urban heat islandŽ effect.Applicabilityermeable paving is particularly appropriate for the following applications: overflow and special event parking, driveways, utility and access roads, emergency access lanes, fire lanes and alleys.An alternative form of permeable paving is porous pavement that relies on larger particles in the aggregate to rapidly infiltra



Maintenance Considerations

Vegetated paving blocks may require occasional mowing.  Snow plowing may require special care due to the slightly uneven surface of

the pavement.

Cost Considerations

Installation costs for permeable paving can be as much as two to three times greater than conventional concrete or asphalt. However, there

are indications that permeable paving requires less frequent replacement. Also, because it substantially reduces runoff quantities, 

permeable paving can substantially reduce related stormwater engineering and infrastructure (e.g., curbs, gutters and storm sewer) costs.

These savings can at least partially offset the higher installation costs.

Local Example

Gad’s Hill Center at 1919 W. Cullerton uses permeable paving for its parking lot (left). The Chicago

Department of Transportation used paving blocks in a demonstration project in the 48th Ward. The

Chicago Center for Green Technology (right) has permeable



N AT U R A L L A N D S C A P I N G

Natural landscaping refers to the use of native vegetation – particularly prairie, wetland 

and woodland species – on a development or redevelopment site. Native vegetation is a low-cost

alternative to traditional landscaping that utilizes turf grass and ornamental plantings. 

A site that is naturally landscaped will produce substantially less stormwater runoff than a 

conventional landscape. Native vegetation enhances both absorption of rainfall and evaporation of soil

moisture due to extensive root systems that extend down 3 to 10 feet or more. In contrast, the root zone

of turf grass typically extends only about 3 to 4 inches. The benefits of natural landscaping are enhanced

if runoff from impervious surfaces is routed across native vegetation buffer strips. A local residential site

assessment indicated that annual storm runoff volumes from a residential development could be

reduced by as much as 65 percent by utilizing swales and filter strips with native wet prairie and prairie

vegetation. Similarly, natural landscaping reduces pollutants associated with urban runoff.  In the 

residential site assessment, it was estimated that removal rates for suspended solids and heavy metals

(such as cadmium and lead) could be as high as 80 percent and removal rates for nutrients (such as

phosphorus and nitrogen) could be as high as 70 percent for a residential development utilizing 

natural drainage and native landscaped filter strips.
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Maintenance Considerations

Natural landscaping requires much less maintenance – less irrigation, mowing, fertilizer and pesticides – than conventional landscaping.

Natural landscape maintenance typically involves annual mowing or controlled burning. Burning may not be possible on small lots but it is

one of the best methods of maintaining natural landscaping. Some initial watering and spot spraying to control invasive weeds also may be 

needed, but this need diminishes rapidly once the natural landscape is well established (generally within 3-4 years). 

Cost Considerations

Costs will vary  from site to site depending on site size, plant selection and other factors. In general, it is expected that installation costs will

be similar for both conventional turf and natural landscapes (roughly $2,000 - $4,000 per acre). Chly Avaturw
(nse on sma53 -ots)]TJ
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F I LT E R S T R I P S

Filter strips are vegetated areas that are designed to receive runoff from adjacent 

impervious surfaces. They work by slowing runoff speed, trapping sediment and other 

pollutants, and providing some absorption. While frequently planted with turf grass, filter

strips may also employ native vegetation, which is more effective in removing nutrients.

Filter strips can reduce both the rate and volume of stormwater runoff on a site. This is

achieved principally by absorbing runoff into the soil. 

Well maintained filter strips can be very effective in reducing runoff volumes, particularly

when the impervious drainage area is not overly large (such as more than 4 to 5 times the

filter strip area.)  Filter strips are most effective in reducing surface runoff volumes – by up

to 40 percent – for small storm events (storms up to the magnitude that may occur, on 

average, once every year or every other year). 

Filter strips remove suspended solids through settling and filtration. Dissolved pollutants are removed and/or transformed as runoff 

infiltrates into the ground. Effectiveness is improved when there is dense vegetation. The use of native vegetation can provide additional 

benefits for pollutant filtering and runoff absorption. The plants selected should be able to withstand flowing water, and both wet and dry

periods. A properly designed and maintained filter strip may remove up to 70 percent to 95 percent of suspended solids and metals (such  as

cadmium and lead), 25 percent to 65 percent of nutrients (such as phosphorus and nitrogen), and biochemical oxygen demand (the degree

of organic pollution in water leading to the depletion of oxygen). However, soluble inorganic compounds (most notably road salt) are 

generally not well removed in the soil and will eventually migrate downstream or into deep groundwater.

Filter strips function best when applied on gentle slopes, thereby keeping runoff speed low and maximizing opportunities for absorption of

runoff and filtering of pollutants. The longer the water moves through a treatment such as this, the more it can be absorbed and the cleaner

it will get. Filter strips must disperse the flow as evenly as possible to avoid straight, deep channels, which can reduce effectiveness. Where

feasible, a filter strip width of at least 20 feet is recommended, although narrower widths can be effective on flat slopes.    

Applicability

Roof runoff and parking lot runoff can be distributed over the width of lawn areas to promote absorption and filtering. Filter strips are 

strongly recommended in buffer zones between developed areas and sensitive aquatic environments. They are particularly appropriate as

buffers for land uses that generate high pollutant loads, such as roadways and parking lots, and are useful in controlling erosion and 

sediment wash off during construction. Filter strips are probably most appropriate on developments where there are significant

expanses of pervious areas (green spaces) adjacent to impervious surfaces (such as parking lots). Specifically, they may be

used in the following applications: residential (roof runoff ), commercial (roof and parking lot runoff ) and 

vegetated buffers (adjacent to stream or wetland areas).

F



Maintenance Considerations

Typically, maintenance involves normal activities such as mowing, trimming, removal of invasive species and additional planting if necessary.

Cost Considerations

In most cases there is no additional cost associated with establishing filter strips. Typically, all that is required is to direct runoff to an open

vegetated area rather than a storm sewer. If the runoff is concentrated, a level spreader (fanning out the water from the immediate source

through the use of a wide-mouthed gutter or small culvert into gravel) may be necessary to evenly spread runoff water. Eliminating the need

for a local storm sewer may offset the cost of this device.  Although periodic cleaning may be required, filter strips should never need to be

"replaced." Since filter strips remove sediment and other pollutants, they should lower maintenance costs for downstream catch basins,

detention basins and absorption devices.

Local Examples

The Chicago Center for Green Technology  (right)

uses filter strips to convey runoff on-site. When

used appropriately, disconnected downspouts in

r



B I O I N F I LT R AT I O N :  R A I N G A R D E N S

Bioinfiltration systems are shallow, landscaped depressions used to 

promote absorption and infiltration of stormwater runoff. This management

practice is very effective at removing pollutants and reducing the volume of

runoff, especially when used for parking lot islands. Stormwater flows into

the bioinfiltration area, ponds on the surface, and gradually infiltrates into

the soil bed. Filtered runoff is infiltrated into the surrounding soils via an

absorption basin or trench. Excess water can be collected by an under-drain

system and discharged to the storm sewer system or directly into receiving

waters. Bioinfiltration systems typically are designed to store and treat

runoff from relatively small storms, such as those that occur every year or

every other year. Bioinfiltration systems should be located at least 10 feet

away from buildings to ensure water does not drain into the 

foundations. Ideally, pretreatment should be provided to remove suspended solids from the runoff before it enters the system. 

A rain garden is a simple form of bioinfiltration that typically relies on the underlying soils for drainage. Therefore it may not function 

properly if underlying soil is compacted by heavy equipment and/or its absorption rate is slow. Where appropriate, however, rain gardens

can be fitted with French drains, or other types of underdrains, to move more water through the soil.

Rain gardens can be aesthetically pleasing. The plants provide food and shelter for many birds, butterflies, and beneficial insects, such as

dragonflies, which eat mosquitoes. Plants can include a combination of shrubs, grasses and flowering perennials where the soil medium is

between 6 and 8 inches deep. Ideally, plants should consist of native wetland and prairie grasses, and wildflowers. Suggested designs 

incorporate perennial flowers in the spring and summer, and vividly colored or patterned shrubs and grasses in the fall and winter. Some 

suggested plants for rain gardens include: Black-eyed Susan, Butterflyweed, Golden Alexander, Obedient Plant, Purple Coneflower,

Spiderwort, Wild Columbine and Wild Geranium.  (See the resource section at the end of this guide for additional information on creating rain

gardens).

Applicability

Bioinfiltration is suitable for developments that have sufficient room for the water to be absorbed. Suggested applications include:  

parking lot islands, residential developments utilizing swale drainage for pre-treatment, commercial developments utilizing filter strips

adjacent to parking lots for pre-treatment, and campus developments utilizing swale drainage and filter strips for

pre-treatment.B
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D R A I N A G E S W A L E S

A swale is a broad, vegetated channel used for the movement and temporary 

storage of runoff. Swales also can move a portion of the runoff into the ground and

filter out runoff pollutants. Drainage swales that are planted with native vegetation

are commonly called bioswales. Swales can be effective alternatives to enclosed

storm sewers and lined channels, where their only function is to rapidly move runoff

from a developed site. On some sites, natural drainage courses may still be present

and it is recommended that they be retained as part of the site drainage plan.

Drainage swales are different from filter strips in that swales are primarily used for

conveying water.

In contrast to conventional curb-and-gutter/storm sewer systems, swales can reduce

both the rate and volume of stormwater runoff on a site. Since this is achieved via

absorption of runoff into the soil, swales in sandy soils will be much more effective

than swales in clay soils. Swales are most effective in reducing runoff volumes for

small storm events and on an annual basis can reduce storm runoff volumes by up to

15 percent in clay soils.

Pollutant removal rates in swales are highly variable depending on the condition of

the swale, particularly its slope, soils, and vegetation.  Estimated removal rates range

from 30 percent to 70 percent of suspended solids and metals (such as cadmium and

lead) and 10 percent to 30 percent of nutrients (such as phosphorus and nitrogen),

biochemical oxygen demand, and other organic compounds. As discussed earlier, 

soluble inorganic compounds (most notably road salt) generally cannot be removed

in the soil and will eventually migrate downstream or into deep groundwater.

Swales can provide limited wildlife habitat when planted with native vegetation. Preserving existing drainageways on a development site

also protects aquatic habitat.

Applicability

Drainage swales are applicable on virtually all development sites. In dense urban settings swales generally will be used in conjunction 

with storm sewers, rather that in lieu of storm sewers. Suggested applications include: office campus, commercial, industrial, 

multi-family residential, parking lots, residential parkways and highway drainage (where right-of-way widths are adequate).

One type of swale is a depressed median – a recessed, landscaped area within paved surfaces. Depressed medians

can be used as an alternative to raised parking lot islands, allowing water to flow into them from the

surrounding pavement. Using vegetation is important in order to filter contaminants

that may enter the median from the surrounding pavement.
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Maintenance Considerations



N AT U R A L I Z E D D E T E N T I O N B A S I N S
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Applicability

Natural detention basin designs are suitable for all development types. Detention may not be feasible on very small sites – such as 

individual lots – due to the need for very small outlet structures. On very small sites, rain garden or bioinfiltration designs may be more

appropriate.

Maintenance Considerations

Conventional basins require regular mowing of side slopes and/or basin bottoms. In contrast, naturalized detention basins typically require 

only annual (or less frequent) mowing once the vegetation is established.  Also, because native vegetation provides effective shoreline 

stabilization, there should be little need to repair shoreline erosion problems commonly found in conventional wet basins. Other 

maintenance concerns – occasional sediment removal and trash control – are similar for naturalized and conventional basins.

Cost Considerations

The construction costs of naturalized detention basins are generally comparable or less than the costs of conventional detention basins.

Some cost savings may result from the use of native vegetation for shoreline stabilization versus coarse gravel, stone or concrete. In the long

term, costs for naturalized basins will be lower due to reduced needs for conventional turf maintenance.

Local Examples

A notable example of a naturalized

detention basin in the City is at the

CET1 power plant located at 117th &

Torrence Avenue. The Chicago 

Center for Green Technology on

Sacramento has an effective 

naturalized detention basin (right).
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S U M M A R Y A N D A P P L I C AT I O N S

There are many benefits, advantages and costs associated with the use of stormwater Best Management Practices. The table below 

highlights just a few of the many benefits. The Best Management Practices described in this guide are meant to be a starting point. Please

consult the list of resources at the end of the guide for further information and materials about each of the Best Management Practices, as

well as additional Best Management Practices not mentioned in this guide. On the next two pages are examples of how stormwater Best

Management Practices can be applied in the residential and commercial/industrial context. The residential application diagram is based 

on a typical Green Bungalow in Chicago. The commercial application is based on the Chicago Center for Green Technology, located at 445 

North Sacramento.

BMP Typical Initial Cost Percentage Reduction in Water Volume or Pollutants *

Green Roof Cadmium, copper & lead: 95% reduction

$8-12/sq.ft. Zinc: 16% reduction

$15-25/sq.ft. Captures and stores runoff from small to moderate storms.

Rain Barrel $20-150 each Captures and stores runoff from small to moderate storms.

Permeable paving 2-3 times conventional costs Reduces quantity of surface runoff from small to moderate storms.

Natural landscaping Similar to conventional costs: Suspended solids & heavy metals (such as cadmium & lead): 80% 
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C O M M E R C I A L /I N D U S T R I A L S I T E
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INDEX OF RESOURCES

City of Chicago Departments

Chicago Department of Environment

30 North LaSalle Street, 25th Floor

Chicago, IL 60602

(312) 744-7606

www.cityofchicago.org/environment

Chicago Center for Green Technology

445 N. Sacramento Boulevard

Chicago, IL 60612

(312) 746-9642

www.cityofchicago.org/Environment/GreenTech

CCGT manages stormwater and demonstrates many other green

building principles. Come for a visit. Open every day of the week.

Chicago Department of Transportation

30 North LaSalle Street, 11th Floor

Chicago, IL 60602

(312) 744-2600

www.cityofchicago.org/transportation 

Chicago Department of Water Management

1000 East Ohio, Suite 104

Chicago, IL 60611

(312) 744-7001

www.cityofchicago.org/watermanagement

Northeastern Illinois Planning Commission

222 South Riverside Plaza, Suite 1800, Chicago Illinois, 60606

(312) 454-0400

www.nipc.cog.il.us

Conservation Design Resource Manual 

(NIPC and Chicago Wilderness, 2003)

www.chicagowilderness.org/pubprod/miscpdf/cd_resource_manual.pdf

Protecting Nature in Your Community (NIPC, 2000).

Reducing the Impacts of Urban Runoff: The Advantages of Alternative Site

Design Approaches (Dreher and Price, 1997).  

Natural Landscaping: A Source Book for Public Officials  (NIPC, 1996) 

Urban Stormwater Best Management Practices for Northeastern Illinois, 

a course curriculum (NIPC, 2000).

WHERE TO FIND MORE!





I
N

D
E

X
O

F
R

E
S

O
U

R
C

E
S

27

Drainage Swales

United States Environmental Protection Agency.  Post-Construction 

Storm Water Management in New Development & Redevelopment:

Grassed Swales.

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/post_24.cfm

Filter Strips

Center for Watershed Protection. “Grass Filter Strip” fact sheet in

Stormwater Manager’s Resource Center (2000).

www.stormwatercenter.net.

United States Environmental Protection Agency.  Post-Construction 

Storm Water Management in New Development & Redevelopment:

Grassed Filter Strip_opment
pment:

Grassed Filter Strip_opment
pment:

Grassed Filter Strip_opment
pment:
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