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Is Stormwater a Problem? 

Á   Improperly Managed Runoff Causes Problems 

Á Increased Flooding 

ÁProperty Damage 

ÁPublic Safety 

Á Lack of Aquifer Recharge 

Á Impaired Water Quality 

ÁSediment 

ÁNutrients 

Á Habitat Degradation 



Is Stormwater a Problem? 

Á   Supply & Demand 

Á Desirable Places are Also Most Sensitive 



People & Polluted Water Donôt Mix! 





How Do We Get There? 

 

 

Á   Alternative to end of pipe approach to SWM 

Á   Use techniques to minimize runoff 

Á   Treat water close to its source 

Á Low Impact Development 



ñMulti-functional site design, 

streetscapes and architecture that 

maintains and restores vital terrestrial 

ecological processes necessary to 

protect the ecological integrity of our 

receiving watersò 

 

Larry Coffman 

Is There a Solution? 



Site Planning Techniques 

Á Conservation / Impact Avoidance 



Á Treat stormwater close to the source of runoff 

Á Decentralized small scale devices 

Management Techniques 



What does Conventional Development look like? What does Low Impact Development look like? 



New Stormwater Management Principles 

Á Treat stormwater close to the source of runoff 

Á Decentralized small scale devices 



SWM Core Practices 

Structural BMPs 

Á Bioretention 

Á Rain gardens 

Á Flatter wider swales  

Á Landscape island storage  

Á Rooftop detention / retention  

Á Parking lot storage  

Á Underground storage 

Á Alternative materials 

Á Tree box filters 

Á Alternative impervious surfaces 

Á Rain barrels 

Á Cisterns 

Á Water recycling / reuse 

Á Seepage pits 

Á Sidewalk storage 

Á Vegetative swales, buffers & strips  

Á Infiltration swales 

Á Infiltration trenches 

Á Green roofs 

 

 
Conservation 

Á Stream protection 

Á Wetland protection 

Á Floodplain management 

Á Tree conservation 

Á Site fingerprinting 

Site Planning 

Á Strategic grading 

Á Density bonuses 

Á Lot planning 

Á Smaller pipes / culverts / 
inlets 

Á Maintain drainage patterns 

Á Eliminate curb & gutter 

Á Decentralized treatment 

Á Tree / Shrub depression  

Á Turf depression 

 

Non-Structural BMPs 

Á Disconnected impervious 

Á Filter strips 

Á Buffer protection 

Á Increased flow time 

Á Reduced impervious 

Á Shoulder vegetation 

Á Native vegetation 

Á Reforestation 

Á Amended Soils 

Á Surface roughness 
technology 

Á Flatter slopes 

Á Pollution prevention 



Á Bioretention / Infiltration 

Natural Treatment Processes 



Á Bioswales / Rain Gardens / Natural Systems 

Natural Treatment Processes 



Á Pervious Pavement Á Modified Roadway Design 

Surface Modification 



Á Green Roofs 

ÁWater Re-Use 

Á Manufactured Systems 

Advanced Treatment Processes 



Á Revisionist philosophy / proven concepts 

570 

1914 
312 BC 

1940ôs 

Going Back to Basics 

http://upload.wikimedia.org/wikipedia/commons/0/0b/Basilica_cistern_2.jpg


Á Maintain hydrologic function of local ecosystem 

Á Maintain runoff rates and connection with groundwater 

Á Maintain time of concentration 

The Impact of Development 





Á Maintain hydrologic function of local ecosystem 

Á Maintain runoff rates and connection with groundwater 

Going Back to Natural 



ÁWater Quality Improvements (Conventional BMPs) 

Stormwater BMP 

Runoff Volume 

Reduction (%) 

Nitrogen & 

Phosphorous Removal 

(%) 

TSS 

Removal 

(%) 

Total 

Pollutant 

Removal (%) 

Dry Pond 0 10 50 50 

Wet Pond 0 25 to 40 85 25 to 40 

Closed Sand Filter 0 35 to 45 85 35 to 45 

Stormwater Wetland 0 35 to 40 85 35 to 40 

Phasing Out Underperforming Practicesé. 



ÁWater Quality Improvements (LID Devices) 

Stormwater BMP 

Runoff Volume 

Reduction (%) 

Nitrogen & 

Phosphorous 

Removal (%) 

TSS Removal 

(%) 

Total 

Pollutant 

Removal (%) 

Bioretention 40 to 80 40 to 45 85 64 to 89 

Infiltration 50 to 80 30 to 35 85 65 to 87 

Permeable Pavement 45 to 75 0 0 45 to 75 

Grass Channel 10 to 20 20 35 28 to 36 

Dry Swale 40 to 60 20 35 52 to 68 

          

Green Roof 45 to 60 0 0 45 to 60 

Cisterns / Rain Barrels 30 to 40 0 0 30 to 40 

          

Sheetflow to Open Space 50 to 75 0 0 55 to 75 

Rooftop Disconnection 25 to 50 0 0 25 to 50 

Soil Amendments 50 to 75 0 0 50 to 75 

é. For Improved Multifunctional Practices 



Conventional Designs 

0-10% Reduction of Runoff 

Volume 

Low Impact Development 

30-90% Reduction of Runoff 

Volume 

The New BMP Design Paradigm 



A Changing Landscape 



A Changing Landscape 



Á Retain / Detain / Treat / Use 

New Opportunities 



Á Multifunctional Landscape 

Efficient Land Use 



Á Reduced Infrastructure Demand 

ÁCurb & Gutter 

ÁPipe Systems 

ÁLarge Ponds / Wetlands 

ÁClearing and Grading 

 

Á Some New Costs 

ÁPlanning / Natural Resource Inventory 

ÁBioretention / Soil Amendments 

ÁInnovative BMPs 

ÁPermeable Pavement 

ÁConstruction Oversight / Education 

Efficient Spending 


