
The Chicagoland area is emerging as a recognized 
voice in the national movement to use green 
infrastructure stormwater management practices 
to help communities become more sustainable.  

Green infrastructure projects use 
or mimic natural processes to 
manage urban stormwater, reducing 
flooding, pollution, and stress to 
receiving waters. 

Government agencies and non-profit 
organizations in  Chicago and elsewhere are 
leveraging resources to build green infrastructure 
projects, such as school and community gardens, 
to provide multiple social, economic, and human 
health benefits.   

Community-
Based Green 
Infrastructure 
Solutions

Changing How 
We Manage 
Stormwater

Executive Summary



 Reduces the devastating effects of flooding

 Improves the quality of our waterways

 Protects our drinking water

 Lowers temperatures in designated heat island areas, mitigating effects of climate change

 Promotes a healthier diet

 Creates better learning environments

 Revitalizes underserved communities and reinforces a sense of place   

Gardens can become hubs to extend other green infrastructure practices, such as green alleys, tree 
plantings, and disconnected downspouts, into neighborhoods throughout Chicago.  The systemic 
use of these projects on such a large scale requires proof that installing and maintaining green 
infrastructure technology is a reliable and functional part of stormwater programs. 

Community-Based Green Infrastructure Solutions: Changing How We Manage Stormwater quantifies 
how four community and school gardens in Chicago filtered and reduced stormwater runoff in areas 
that experience basement backup flooding.  The projects drew support from neighborhood residents 
and school communities to maintain these green spaces into the future. The results demonstrate that 
these gardens have merit as green infrastructure solutions. 

School gardens offer multiple benefits, dramatically reducing 
stormwater runoff in flood prone areas, strengthening 
communities, and promoting a water ethic. 

Greening schoolyards provides scaleable stormwater 
benefits to communities. As part of the Building School 
Gardens program, Openlands engaged school staff and the 
community surrounding Morrill Math and Science School 
to convert a parking lot into an outdoor classroom with a 
rain garden.  The Chicago public elementary school is in 
an underserved neighborhood that experiences basement 
flooding and is designated as an urban heat island.

The 5,500 square-foot school garden, with walkways and 
classroom seating, is designed to store 6,600 gallons of 
stormwater to the depth of two feet and drain remaining 
runoff into the combined sewer system. Monitoring results 
show that the garden dramatically reduced and filtered 
stormwater runoff compared to a neighboring parking lot. 

Transforming paved lots into green infrastructure solutions:



The rain garden runoff volumes and rates were an order of magnitude lower during the 
monitored events, indicating the garden will likely reduce annual volume and peak flow 
of runoff by 90% or greater. The garden held the stormwater for hours, while runoff 
from the parking lot flowed into the sewer within minutes.

Monitoring results from two storm events also demonstrated that the garden significantly reduced 
pollutant concentrations in runoff that would otherwise be discharged into the sewer system. The 
garden reduced Total Suspended Solids in runoff by 85% for a three-inch rain event and by 99% for 
a subsequent 0.85-inch storm. The levels of Total Suspended Solids in garden samples were below 
the laboratory reporting limits of 10 mg/L, which is very low compared to first flush and composite 
samples from the nearby parking lot that ranged from 127 mg/L to 206 mg/L. 

The garden is expected to reduce Total Suspended Solids in runoff by 97% on an 
average annual basis, resulting in an annual Total Suspended Solids load of 970 pounds 
per acre per year. 

In addition to the stormwater management benefits, the school garden raised the awareness of 
students, school staff, and the surrounding community about the value of water and connected 
them to the green space. At the ribbon cutting, students read essays about the benefits of green 
infrastructure. Teachers use the garden to teach cross-curricular subjects and help the school 
maintain the green space. Involving the school community in both the design and long-term 
maintenance of the garden has invested them in the project and educated them about how green 
infrastructure can reduce flooding and improve their quality of life. 

Transforming schoolyards instead of building a single garden can amplify stormwater management 
benefits.  Space to Grow is an innovative public-private partnership that transforms Chicago public 
schoolyards into centers for outdoor learning, play and engagement with nature and art.  The multi-
sector initiative has the active involvement and leadership of Chicago Public Schools, Metropolitan 
Water Reclamation District of Greater Chicago, and the Chicago Department 
of Water Management.  

Space to Grow integrates green infrastructure practices into the 
entire schoolyard design to significantly reduce stormwater runoff 
on site.  Selected schools are in areas that experience basement 
backup flooding.  The design for Grissom Elementary School 
drained the southern half of the 1.03-acre site into several 
green infrastructure features, such as permeable artificial 
turf, rain and native gardens, and permeable basketball 
courts.  The best management practices all rest above 
an underground gravel storage area that is sized to 
accommodate stormwater from a 100-year event 
throughout the entire project site so that runoff is 
released at a maximum rate of 0.10 cubic feet per 
second per acre. 

Conservation Design Forum, an engineering 
firm, modeled how well the green infrastructure 
practices would perform over the duration of 
one year. The results were impressive. Before the 
paved school lot was rebuilt, smaller rain events 
that produce as little as 0.10 inches of rain would 
generate runoff that discharged into the combined 
sewer system. 



IEPA Pollutant Removal Rates (%)

Practice Total Suspended 
Solids (TSS)

Total Phosporous 
(TP)

Total Nitrogen 
(TN)

Biological Oxygen Demand (BOD)/ 
Chemical Oxygen Demand (COD)

Permeable Paving 90% 65% 85% 80%

Bioretention 82% 37% N/A 40%

Illinois EPA standard Best Management Practices Pollutant Removal Rates        

This includes Total Suspended Solids, total phosphorous, total nitrogen, and pollutants with Biological 
Oxygen Demand. 

The successes shared by Space to Grow and Philadelphia Water Department’s Green Schools program 
serve as a national model for community-based green schoolyard initiatives. The two programs offer 
complementary approaches regarding criteria and scalable processes for cities to plan, finance, and 
systematically construct green schoolyards. They illustrate how to cultivate and structure public 
private partnerships that use an inclusive school community planning process.   

For over 99% of all storm events, the green schoolyard 
would remove virtually 100% of all pollutants.    

The redesigned schoolyard area is projected to completely eliminate the discharge of 
stormwater runoff to the sewer system for storms that produce up to 3.5 inches of 
rainfall, which is larger than a 99% event.

 
Virtually 100% of the stormwater will either evapotranspire or be infiltrated on site. The green 
infrastructure features also performed admirably in larger 10-year and 100-year storms that 
generate 4.47 to 7.58 inches. The redesigned site will reduce peak flows by an estimated 99% and 
retain between 84% and 96% of the runoff volume respectively for 10-year and 100-year events. 

The rebuilt area only discharges an estimated maximum of 0.11 cubic feet per second of stormwater 
runoff to the sewer, compared to the discharge of 12.96 cubic feet per second from the previously 
paved project site. 

 
Even during a 100-year storm, the green infrastructure holds runoff until 12 hours into the event.

Since the green infrastructure practices at the Grissom Elementary School capture and 
infiltrate the first 3.5 inches of rainfall, no polluted runoff from these storm events will 
ever flow into the sewer. 

 
In larger 10-year and 100-year storms, permeable paving and bioretention areas are anticipated to 
remove pollutants at the following rates:



Building community gardens on top of brownfields in Chicago can dramatically reduce, 
slow, and filter stormwater that runs off the site and into the city sewer.

Community gardens reduce flooding, save drinking water, 
and teach people to value rain as a resource.  

Monitoring the Lawrence Street Global Garden, a 50 
by 50-foot section of a larger urban agricultural area, 
demonstrated that runoff flowed from the garden 
at a maximum rate of 0.0019 cubic feet per second 
per acre, which was several orders of magnitude 
lower than the 0.22 cfs per acre of runoff from a 
neighboring rooftop.   

In  a first flush sample of runoff from the garden, 
Total Suspended Solids were measured at 16 mg/L, 
which is much lower than national averages of 100 to 
400 mg/L from urban stormwater runoff.   

The systemic use of water reuse measures, such as cisterns and low-flow irrigation, 
at community gardens can also significantly reduce stormwater draining offsite and 
conserve water.

• The Fulton Street Vegetable and Flower Garden saves an estimated 11,500 gallons of city   
water annually.   

• The captured rainwater supplies 25% of the average annual irrigation demand for the   
2,625 feet of growing beds.  

• The combined effect of converting an impervious lot into a garden and utilizing    
collected rainwater to irrigate the plants reduces the average annual runoff by 59,400   
gallons of water. 

• Seventy three percent less stormwater drains off site and into Chicago’s sewer each year.  

The extensive network of hundreds of community gardens in Chicago 
provide a cumulative stormwater management benefit. 
 
Retrofitting city lots as community gardens and urban agricultural 
sites to serve as green infrastructure solutions could save an 
estimated 2.3 gallons of potable water and retain 11.9 gallons of 
stormwater respectively per square foot, amounting to a potential 
savings of 6.6 million gallons of potable water and retention of 
34.2 million gallons of stormwater annually.  



CONCLUSION

Project Name
Morrill Elementary 

School
Grissom Elementary 

School
Lawrence Street 

Garden
Fulton Garden Water 

Reuse System

Gallons of Stormwater Storage Added 6,660 (full to depth of 2 ft.) 210,000 65,000 1,650 (from cisterns)

Gallons of Rainwater Conserved Annually 
for Reuse 

Unknown Unknown Unknown 11,500 gallons

Pounds of Sediment Removed, 
% Reduction

970 pds/acre/yr, 
97% reduction

999 pds/acre/yr, 100% 
reduction up to 3.5” storm.*

980 pds/acre/yr, 98% 
reduction

Unknown

Area of Impervious Cover Removed (ft2) 6,300
18,920 (runoff reduced in 
44,900 sq. ft. project area)

Project area: 2,500,
Entire site: 65,340

5,277

Area of Green Infrastructure Added (ft2) 6,300 18,920
Project area: 2,500,
Entire site: 65,340

5,277

% Reduction in Rate of Runoff (ft3/sec/acre)
90% reduction in 
typical peak rate

99% reduction in 
typical peak rate.**

98% Unknown

% Reduction in Annual Volume of Runoff 90% 99.8%*** 81% 34% 

Average Temperature Reduction in Garden 13.5°F - 54.8°F Unknown (not built yet) 25.1°F 1.5°F - 38.1°F

Number of K-12 Students Engaged 834 333 Unknown
Mentors dozens of teens; 
CPS Youth Service Days

Number of Directly Involved Partners

Chicago Public Schools, 
City of Chicago Dept. of 
Water Mgmt., MWRD, 

Building School Gardens

Chicago Public Schools, City 
of Chicago Dept. of Water 
Mgmt., MWRD, Space to 

Grow

40 gardeners, CLESE, 
neighboring Condo 
Association, City of 

Chicago, MWRD

30 gardeners, Greencorps 
Chicago, Safer Foundation, 

NeighborSpace, Openlands, 
etc.

Summary of Water Quality and Volume Reduction Results for Four Chicago Garden Sites       

The City of Chicago recognizes that millions of residents and dense development warm the air, 
creating urban heat islands. Heating the air can make it harder to breathe, cause heat stroke, and in 
some cases, heat-related mortality. The heat island effect also impairs water quality. In addition to 
heating stormwater runoff, the rise in temperature can actually change local precipitation patterns, 
causing more frequent thunderstorms. The changing climate will increasingly intensify these 
problems.

Green infrastructure reduces the effects of urban heat 
islands in Chicago.  

Expanding the number of community and school 
gardens can contribute to city-wide stormwater and 
climate change strategies by directly reducing and 
slowing runoff and indirectly cooling and filtering 
the air.  Gardens lower surface temperatures, cooling 
the air and removing pollutants that can augment 
storms. The Lawrence and Fulton Community Gardens 
and the Morrill School rain garden reduced ground 
temperatures by as much as 54.8°F compared to 
nearby impervious surfaces. The difference was most 
pronounced when comparing planted areas to dark 
surfaces, like asphalt. Other studies have shown that 
green space can help stabilize temperatures over a few 
blocks within an affected heat island area. 

Monitoring and modeling results 



Next steps in creating community-based stormwater 
solutions 

Summary of Water Quality and Volume Reduction Results for Four Chicago Garden Sites       

The multiple benefits of these programs can serve as a foundation for a successful community-based 
green infrastructure stormwater management program.

1    Strengthen stormwater regulations and incentives 

2    Expand multi-faceted green infrastructure programs on public land

3    Exponentially increase the private use of green infrastructure to   
 become common and accepted household practices

This study recommends building upon the successful results of the pilot community garden and 
school garden initiatives to systematically increase the use of green infrastructure throughout the 
Chicago metropolitan area. By pooling public and private resources, Chicago and other urban areas 
can stretch their limited budgets to reduce flooding, improve water quality, and create healthier, 
more competitive, sustainable communities.  

Three key actions can move us closer to that goal:
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