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 The management of 
stormwater runoff at the 
site through the use of 
conservation, planning or 
engineered methods that 
mimic natural systems to 
reduce drainage problems 
and treat polluted runoff. 

Conventional Approach 

LID Approach 
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1. Conservation Design 
◦ Preserve open space 

◦ Preserving vegetated buffers along stream 

2. Better Site Design 
◦ Minimize impact of development 

◦ Changes codes/rules 

3. Green Infrastructure 
◦ Mitigate the impact of development using onsite 

practices 
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 Engineered systems 
that mimic natural 
processes and 
characteristics of soil 
and vegetation to 
enhance water quality 
and reduce runoff.  
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 NOT meant to replace 
flood control structures 

 NOT meant to provide 
storage for more than 1 
to 2 inches of runoff 
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 People (Social) 
◦ Human Health 

◦ Sense of Place 

 Planet (Environment) 
◦ Water Quality & Quantity 

◦ Air Quality 

◦ Habitat  

 Profit (Economic) 
◦ Capital & Life Cycle Costs 

◦ Property Value 
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CNT, 2010 
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 An expanded baseline for measuring 
performance, adding social and 
environmental dimensions to the traditional 
monetary benchmark 
 

1. Cost Metric 
◦ Capital Cost (CSO, TSS reduction) 

◦ Lifecycle Cost 

◦ Funding Opportunities/Shared Resources 
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2. Social Metric 
◦ Revitalization/Streetscape Improvements 

◦ Reduction in Flooding (basement, street) 

◦ Job Creation on Capital Projects 

◦ Open Space/Recreational Areas 

◦ Public Health 

3. Environmental Metric 
◦ Streambank Erosion 

◦ Flood Protection 

◦ Water Quality 

◦ Biological Diversity/Connectivity/Habitat 
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 Regulatory Requirements – able to meet MS4 
water quality treatment requirements 

 Infrastructure – able to reduce size, operation 
and maintenance of grey infrastructure  

 Drainage Problems – able to reduce peak flow 
volume and velocity, frequency and severity 
of nuisance flooding  

 Quality of Life – able to provide social, 
economic, and environmental benefits 
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2” Freeboard 

6” Ponding Depth 

18” Growing Medium 
(30% voids=5.4”) 

12” Drain Rock 
(40% voids=4.8”) 
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Pathogens, 
Oil & Grease 

(UV rays) 

TSS, TP 
(filtration) 

TN, TP, Metals 
(root zone) 

Temp 
(storage) 
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Practice Storage Pollutant Removal 

Bioinfiltration/ 
Bioretention/ Rain 
Garden  

6” on surface and 
12” washed stone  

(40% voids) 

TP = 55% 
TN = 64% 
TSS = 70% 

Rainwater Harvesting 1” rainfall 

 

TP = 75% 
TN = 75% 
TSS = 75% 

Green Roof/ Blue Roof 1.5” 

 

TP = 45% 
TN = 40% 
TSS = 70% 

Permeable Pavement 24” washed stone  
(40% voids) 

 

TP = 59% 
TN = 59% 
TSS = 80% 

Tree Boxes 6” on surface and  
12” washed stone  

(40% voids)  

TP = 55% 
TN = 64% 
TSS = 70% 
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 Critical to performance of GI practices 

 No longer does “mow, blow and go” or “spray 
and pray” approach work 

 Basic elements O&M: 
◦ Requirements to inspect and maintain practices 

◦ Easements or covenants for maintenance 

◦ Identify party responsible for maintenance 

◦ Authority to inspect  

 Requires trained staff and good resource 
materials 
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Sediment 
Buildup 

Litter & 
Debris 

Pipe 
Clogging 

Invasive 
Vegetation 

Surface Sand or Soil Filter 
 

50% 30% 10% 0% 

Infiltration Basin or 
Trench 

36% 21% 10% 5% 

Wet Pond 
 

26% 19% 21% 10% 

Underground Sediment 
Device 

58% 21% 11% 0% 

Rain Garden 
 

33% 22% 7% 26% 

Filter Strips or Swales 
 

21% 26% 5% 26% 
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 Design with maintenance in mind 

 Be aware of material substitutions, 
compaction, and siltation during construction 

 Inspect and track progress 

 Focus on prevention maintenance efforts 
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The Nature 
Conservancy – 
Indianapolis 

Green Alleys Program – 
Chicago 

LIDA Handbook – Tualatin Basin, OR 
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Cultural Trail – Indianapolis 

Green Streets – Vancouver, BC 
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McCormick Street – Portland, OR 

Deaderick Street – Nashville, TN 
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City Hall – Chicago 

3 Mass Ave  – 
Indianapolis 

Indianapolis Museum of Art  
– Indianapolis 

Clarian Cancer 
Center  

– Indianapolis 
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Keep Indianapolis 
Beautiful - 

Indianapolis 

Contech Urban Green – 
Examples of LID Application 

Fire Station –  
Denton, TX 

Nickel & 
Nickel's Winery 
- Napa Valley, 

CA  
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www.epa.gov/owow/NPS/ 
lid/gi_case_studies_2010 

 First Step: 
◦ Stormwater Regulation 

◦ Development Codes 

 Second Step: 
◦ Demonstration Projects 

◦ Education & Outreach 

◦ Incentives 

 Third Step: 
◦ Capital Projects 
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 EPA Municipal Handbook Series: Managing 
Wet Weather with Green Infrastructure 

 www.cfpub.epa.gov/npdes/greeninfrastructure 

 munichandbook.cfm 

Green 
Streets 

Retrofit 
Policies 

Rainwater 
Harvesting  

Policies 

Incentive 
Mechanisms 

Funding 
Options 
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http://cfpub.epa.gov/npdes/home.cfm?program_id=298 
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http://www.uwrwa.org/bmpTool/index.asp 
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http://www.werf.org/AM/Template.cfm?Section=Stormwater3&TEMPLATE=
/CM/ContentDisplay.cfm&CONTENTID=10836 



40 

http://www.americanrivers.org/assets/pdfs/reports-and-
publications/the-value-of-green-infrastructure.pdf 
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Sheila McKinley, ASLA, AICP, CFM, LEED Green 
Associate 

Christopher B. Burke Engineering, LLC. 
smckinley@cbbel-in.com 

317-266-8000 
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