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The Center for Neighborhood Technology

� 30 year old Chicago-based 
non-profit 

� Sustainable energy, 
transportation, natural 
resource, climate strategies:
� Research
� Advocacy� Advocacy
� Demonstration projects
� Scaling up, replication

� Green Infrastructure agenda
� Planning/Analysis Toolbox
� Policy
� Education
� Practice 



Why Green Infrastructure?

• Highly effective for stormwater runoff 
reduction and pollutant removal

• Restores and extends natural hydrology 
and built regional infrastructureand built regional infrastructure

• Can save money compared to conventional 
infrastructure

• Delivers multiple community benefits
in addition to stormwater management



Effectiveness and Performance:
Boston
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Effectiveness and Performance:
Chicago

98%of storms 
are less than 2”Rainfall
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Chicago, September 13, 2008

• 500 year storm (6-9 
inches in 24 hours), 
following days of rain

• ~ 11 Billion• ~ 11 Billion
gallons CSO
into Lake Michigan

• + 50 Billion gals 
overflow to Mississippi



Climate Change and Stormwater

“ The frequency of heavy precipitation 
events (or proportion of total rainfall from 
heavy falls) will very likely increase over 
most areas during the 21st century, with 
consequences to the risk of rain -generated consequences to the risk of rain -generated 
floods.”

Intergovernmental Panel on Climate Change
Technical Paper on Climate Change 
and Water, April ‘08



Regional Climate Future:
More Intense Heat, Storms, Floods

Source: Union of Concerned Scientists, 2009

“…More than triple the number of high flow 
days toward the end of the century.”



Increasing Storm Intensity

• Projected: 36% increase in design rainfall 
intensity (5 year storm) from 1st to 2nd half of 
1900s

• “To maintain the same design and service 
standards, the diameter of every sewer 
pipe in the Chicago region would have 
been increased by up to 17% if rainfall IDF 
relationships were updated properly in time.” 
(Guo, 2006)



Increasing Development Intensity

• Between 1982 and 
1997 Chicago 
Population grew 12%

• Land Developed 
increased 25%

• 10-24 Billion Gallon 
loss in infiltration



Thinking Outside the Pipe:
Redefining Performance with 

Green Infrastructure

Measured in 
anti -gallons –

1.Rain gardens
2.Green roofsanti -gallons –

• Infiltrated
• Evapotranspired
• Captured for reuse 

2.Green roofs
3.Porous pavement
4.Constructed wetlands
5.Trees
6.Rain barrels and 

cisterns



Thinking Outside the Pipe:
Redefining Performance with Green 

Infrastructure

Cost effective 
solutions that 
deliver multiple 
benefits :

4. Enhanced groundwater 
recharge

5. Increased carbon 
sequestration

benefits :

1. Reduced and 
delayed volume

2. Reduced CSOs
3. Reduced pollutant 

loading

6. Mitigation of heat island 
effect and energy savings

7. Improved air quality
8. Additional habitat and 

recreational space
9. Improved aesthetics
10.Increased land values



High Performance Standard

Stormwater 
runoff; 
sewer 
overflow; 
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U.S. EPA: GI/LID Saves Money

EPA Reducing Stormwater Costs through LID Strategies and Practices



U.S. EPA: GI/LID Saves Money

Seattle 2nd Avenue SEA Street Project

Conventional 
Development 

Cost

Low Impact 
Development 

Cost

Cost 
Difference

Percent 
Difference

EPA Reducing Stormwater Costs through LID Strategies and Practices

$868,803 $651,548 $217,255 25%

Range of Percent Differences: 15% – 76%* 



Monitored Demonstrations

Bellwood, IL Water Department
Rain Garden with native plants 
(Class C soil):  measured 
infiltration rate = 8”/hour

St. Margaret Mary 
Bioswale with amended 
soil over sandy soil: 7” 
storm with no overflow



• vegetated strips, no 
curbs = 11% 
reduction in 
impermeable surface

• 90+% runoff 

���������	
����
������		��������	���	�

• 90+% runoff 
reduction

• 25% cost savings
compared to 
conventional design



Green Roof Energy Potential

• Chicago citywide projection: $100 million energy 
savings and 720 megawatts (= 3 coal fired power 
plants)

-- Weston Design Consultants



Chicago Roofs Less Graveled

2 million square feet 
built, 7 million 
planned/permitted

~ annual particulate 
capture from 
130,000 cars



Heat Island Damper: LA

• 15% Green Roof 
Coverage

• 5-9 degree heat island • 5-9 degree heat island 
reduction

• .5 - 1 Gigawatt
peak power savings

Lawrence Berkeley Labs Heat 
Island Group, 2000



Urban Forest Cooling

• 10% canopy increase ��� �
5-10% energy savings
from shading, wind 
blocking

• Carbon sequestration • Carbon sequestration 
important, but small 
fraction of daily 
transportation CO2 
output

1994 U.S.F.S. Study



Air Quality

• One square meter 
green roof can 
remove .2 kg 
particulates per year

Sydney Conservatorium of Music 
(image courtesy www.wsud.org)

• 5 square meters = 
capture from 10,000 
vehicle miles 
traveled



Porous Pavements



Chicago Green Alley Program

1,900 miles of public 
alleyways in Chicago, the 
largest of any city in the 
world.

Total of 3,500 acres of
impermeable surface, the
equivalent area of over 5 
Midway Airports.

Janet L. Attarian, AIA, LEED, Project Director, 
Streetscape and Sustainable Design Program



Porous Pavement in Winter

1/16/09 (temp in degrees)
Air: -7.0
Deep: 38.6
Middle: 34.1
Shallow: 33.4Shallow: 33.4



“Tree Increment Financing”

Tree Plantings:
• 10% property value gain

= $4 million
• 20 years taxed at 2.64% =

$2,112,000

Lot Improvements:
Before

Lot Improvements:
• 30% property value gain 

= $12 million
• 20 years taxed at 2.64% =

$6,336,000

Now citywide: 423 parcels (13 
acres) since 2000

PA Horticultural Society photos

After



Maintaining Habitat

• Clusters 359 homes & 
36 condominiums vs.  
conventional plan
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• 300 acre new village 
with 60% of the site 
undeveloped

• Savings of $10-15K/acre



Onondaga Creek Walk:

“A lakeside revitalization 
and open space project 

Recreation

and open space project 
…including pervious 
pavement for walkways 
and parking areas, rain 
gardens, bioretention 
swales and stormwater 
tree trenches.” 

Syracuse, New York



Super Barrels:
H2O Harvesting  Cubed

• Water Harvesting 
displaces source 
water 
withdrawalswithdrawals

• One 330 gallon 
‘superbarrel’ could 
serve 1 week’s 
toilet flushing for 
family of four



Integrated Site Practices – Chicago 
Center for Green Technology

• Redeveloped 
brownfield

• Partial green 
roof, permeable roof, permeable 
surfaces, 
constructed 
wetland, water 
harvest

• 81% annual 
volume capture



Green Valuessm Calculator
http://greenvalues.cnt.org

� Estimates green 
infrastructure‘s financial and 
hydrologic effect on a single 
lot or across a neighborhood.

� Compares green and 
conventional ‘grey’conventional ‘grey’
infrastructure life cycle 
costs including GI’s diverse 
economic, environmental, and 
social benefits

� Adaptable for local 
ordinance implementation
– in use in Chicago



Green Employment Intensity



Green Values in Finance, Policy

• NY, Philadelphia - green roof 
tax credits

• LA Proposition O - $500M 
referendum bond for clean 
waterwater

• Illinois Department of 
Commerce and Economic 
Development - 50% green 
roof cost share



The Toledo-Lucas County
Rain Garden Initiative

http://www.raingardeninitiative.org/index.html

Goals:
• Introduce rain gardens to 
homeowners, developers, 
nurseries and landscapers, 
business owners, and govt. business owners, and govt. 
agencies 
• Assist them in constructing 
rain gardens as a way to 
manage storm water
• Provides demonstration 
gardens, technical training 
and public information and 
involvement.

Dude, try this at home!



Green Infrastructure
Quality of Life Quote of the Year

“You can’t tailgate 
or barbecue inside 
a deep tunnel.”

-- Milwaukee Mayor Tom 
Barrett, testimony at hearing 
of U.S. House Transportation 
and Infrastructure Committee
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Thank You

www.cnt.org/natural-resources

hal@cnt.org


