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Consequences of Development 

to Urban Streams
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Increased rates and volumes of storm water discharges lead to stream 

widening and down-cutting, or incision.
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Era of the Big Basin

Stormwater management designs that 
manage only discharge rates often 
exacerbate the                             
problem.  

Natural systems                                  
respond to runoff volumes, frequencies, 
durations and temperatures as well. 
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Development & Runoff

Scenario A: 
1 unit/acre

Scenario B:
4 units/acre

Scenario C:
8 units/acre

ü Impervious cover = 

65%

ü Runoff/acre = 

40,000 ft3/yr

ü Runoff/unit = 

5,000 ft3/yr

ü Impervious cover = 

20%

ü Runoff/acre = 

19,000 ft3/yr

ü Runoff/unit = 

19,000 ft3/yr

ü Impervious cover = 

38%

ü Runoff/acre = 

25,000 ft3/yr

ü Runoff/unit = 

6,000 ft3/yr
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Extrapolate to the watershed scale . . .

Accommodating 10,000 units on a 10,000 acre watershed at different densities

10,000 houses on 10,000 

acres produce

187 million ft3 /yr 

stormwater runoff

Site: 20% impervious 

Watershed: 20% 

impervious

10,000 houses on 2,500 

acres produce

62 million ft3 /yr 

stormwater runoff

Site: 38% impervious 

Watershed: 9.5% 

impervious

10,000 houses on 1,250 

acres produce  

49.5 million ft3 /yr 

stormwater runoff

Site: 65% impervious 

Watershed: 8.1% 

impervious

The lower density scenario creates more run-off and consumes 

2/3 more land than the higher density scenario

1 unit/acre 4 units/acre 8 units/acre



11

What needs to change?
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Paradigm Shift:  

Rain is a Resource, Not a Waste

¸ Drinking water

¸ Ground water recharge

¸ Stream baseflow

¸ Trees & other plants

¸ Aesthetic qualities
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Paradigm Shift:  

Get away from the curb and gutter, big 

basin approach

üShift from the concept of moving stormwater 
as far away as quickly as possible in large, 
buried collection and conveyance systems.

üShift towards the concept of managing 
stormwater the way mother nature would do 
it: where it falls; plants & soils.
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Paradigm Shift:  

Trifocal Approach to Stormwater Management

Region or    

Watershed

Neighborhood

Site
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Paradigm Shift:  

Integrate Wet Weather Management Programs

Break down the 

regulatory silos. 

Assessment and 

planning for CSOs, 

stormwater, SSOs and 

nonpoint sources in 

the same geographic 

regions/watersheds 

should be integrated.

Moderate

Intensive
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Paradigm Shift:  

Climate Change Considerations are Critical

üMove away from high energy/carbon footprints 

solutions (pumping, end-of-pipe treatment).

üAll proposed                                               

solutions should be                                        

evaluated not just                                                

for the water                                                 

quality impacts,                                                  

but also for                                                    

energy and carbon. 

Baseline Energy Consumption Projections for 

Wastewater Treatment by POTWs
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Green Infrastructure Approaches
Mimic Natural Hydrologic Site Conditions

ü Protecting areas with natural 
ecological functions

ü Amended soils

ü Impervious cover removal

ü Bioretention 

ü Permeable pavements

ü Green roofs

ü Cisterns & rain barrels

ü Trees & expanded tree boxes

ü Reforestation & restoration

ü Infill & Redevelopment

ü Parking & street designs

ü Water Conservation

Infiltration - Evapotranspiration - Capture & Use
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Green Infrastructure Benefits

ü Cleaner water

ü Stable hydrology/baseflow maintenance

ü Reduced flooding 

ü Climate change mitigation and adaptation

ü Cleaner air

ü Reduced urban temperatures

ü Jobs creation

ü Water supply

ü Energy savings

ü Cost savings

ü Habitat protection

ü Community benefits (recreation, public health, crime 
prevention)
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Many wet weather management 

practices ARE NOT green infrastructure

üExtended detention practices 

such as stormwater basins, 

CSO tunnels and 

underground proprietary 

devices

üCatch basin inserts such as 

swirl and vortex devices

üEnd-of-pipe treatment devices 

such as sand filters and oil & 

grease separators
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Bioinfiltration
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Vegetated Swales

http://www.communitygreens.org/ExistingGreens/villagehomes/swale.jpg
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Parking 
Lot 
Infiltration 
Areas
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Rain Gardens

http://chicagowildernessmag.org/issues/spring2001/images/16_A.jpg

