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Consider a typical 

development example
Â Area = 2.98 ac

Â Building Footprint = 20.9%

Â Parking/sidewalk = 36.5%

Â Turf grass = 42.6%

Â B/C soil

Â Flat
Â EPA-SWMM V5 model



No Stormwater Controls

10-yr 24-hr SCS Type II
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Evaporation 10% 19%

Infiltration 90% 38%

Surface Runoff <1% 43%

ÅTraditional development with no 

stormwater controls



Traditional Detention

10-yr 24-hr SCS Type II
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Evaporation 10% 19%

Infiltration 90% 38%

Surface Runoff <1% 43%

ÅTraditional drainage system

ÅDetention sized with 0.15 cfs/acre 

maximum release rate

ÅNo change in average annual surface runoff



Impervious ɸ Pervious

10-yr 24-hr SCS Type II
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Evaporation 10% 20%

Infiltration 90% 72%

Surface Runoff <1% 9%

ÅImpervious surfaces discharge to green 

areas

ÅGreen areas discharge to drainage system

ÅDecreased average annual surface runoff  

from 43% to 9%



Added Storage

10-yr 24-hr SCS Type II
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Evaporation 10% 32%

Infiltration 90% 66%

Surface Runoff <1% 3%

ÅImpervious ɸ Pervious

Å1-inch roof  storage (or equiv)

Å1-inch storage on pervious areas



Enhanced Infiltration 

and Evapotranspiration

10-yr 24-hr SCS Type II
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Evaporation 10% 32%

Infiltration 90% 67%

Surface Runoff <1% 1%

ÅImpervious ɸ Pervious

Å1-inch roof  storage (or equivalent)

Å1-inch storage on pervious areas with 

enhanced rates



Design Principles

ÂPreserve natural systems

ÂEngineer systems to mimic natural functions

ÂEvapotranspiration ɷ

ÂInfiltration ɹ

ÂSurface Runoff ɸ



Design Practices

ÂEvapotranspiration ɷ

ÂPlants (water uptake and transpiration)

ÂSurface water (evaporation)

ÂInfiltration ɹ

ÂSoils

ÂStorage (provides additional time to infiltrate)

ÂSurface Runoff ɸ

ÂPipes, gutters, swales, ditches, underdrains

ÂTime of concentration



Plants

Role

Â Water Uptake

Â Stabilization

Â Impeding Flow

Â Filtration

Â Infiltration

Â Nutrient Uptake

Â Toxin Uptake

Â Pollutant Breakdown

Example Applications

Â Nurse crop/cover crop

Â Buffer strips

Â Vegetated trenches

Â Biofiltration/rain gardens

Â Vegetated swales and ditches

Â Stormwater ponds/wetlands

Â Green roofs

Â Native plant reconstruction

R. Domm



Plant Selection and Installation Considerations

Site Conditions to Investigate

Â Texture, organic content and 
pH

Â Water levels, soil moisture

Â Adjacent plant communities

Â Slopes

Â Amount of sun/shade

Environmental Threats

Â Flood depth, duration and 
frequency

Â Low water levels

Â Sediment loads

Â Pollutants and toxins

Â Nutrients

Â Salt

Â Turbidity

Â Erosion

Â Invasive plants

Â Herbivores



Transpiration Rates of Various Plants

Plant Name Plant Type Transpiration Rate

Perennial rye Lawn grass 0.27 in/day

Alfalfa Agriculture crop 0.41 in/day

Common reed Wetland species 0.44 in/day

Great bulrush Wetland species 0.86 in/day

Sedge Wetland/prairie species 1.9 in/day

Prairie cordgrass Prairie species 0.48 in/day

Cottonwood Tree (2 year old) 2-3.75 gpd/tree

Hybrid poplar Tree (5 year old) 20-40 gpd/tree

Cottonwood Tree (mature) 50-350 gpd/tree

Weeping Willow Tree (mature) 200-800 gpd/tree

Source: ITRC 2001




