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Legislation
(c) The agency shall develop performance standards, design 

standards, or other tools to enable and promote the implementation of 

low-impact development and other stormwater management techniques. 

For the purposes of this section, "low-impact development" means an 

approach to storm water management that mimics a site's natural 

hydrology as the landscape is developed. Using the low-impact 

development approach, storm water is managed on-site and the rate and 

volume of predevelopment storm water reaching receiving waters is 

unchanged. The calculation of predevelopment hydrology is based on 

native soil and vegetation. 

Minnesota Statutes 2009, section 115.03, subdivision 5c
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Hanson, 1994

The Water Cycle
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Development Impacts on the Water Cycle
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Factors Affecting 
Q Runoff

• Precipitation

• Antecedent moisture

• Soil permeability

• Watershed area

• Ground cover

• Storage in watershed

• Time parameters
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Runoff Equations
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Runoff Curve Numbers
Commonly used approach to determine runoff

Based on land cover and soils

Simple regression model that is useful for 
quickly assessing stormwater management 
practices and assessing impacts of land use 
changes
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Hydrological Soil Group: 

Soil groups which are classified according to their 
drainage potential. Group A soils absorb a lot of 
water and are deep, well-drained, and composed 
of sand or gravel. Conversely, Group D soils do 
not absorb as much water and have a high run-
off potential, and have a layer of high clay 
content near the surface or are shallow soils over 
bedrock or other material which does not absorb 
water. 
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Hydrologic Condition: 

A rating (good, fair, poor) that is based on a 
combination of factors that affect infiltration and 
runoff, including: 
• density and canopy of vegetative areas 
• amount of year-round ground cover 
• amount of grass or close-seeded legumes in  

rotations 
• percent of residue cover on the land surface 
(good is more than 20%) 

• degree of surface roughness 
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Initial Abstraction

all of the losses that occur before runoff 
begins, including interception, evaporation, 
and infiltration.

S is the potential maximum retention after runoff begins
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Development Impacts on the Water Cycle

Ia represents all of the water 
that hits the ground that is 
unavailable for runoff. 

Some of the water from rainfall 
is absorbed by plants, some of 
it sits in puddles or lands right 
in a lake or pond, some of it 
evaporates back into the 
atmosphere, and some of it 
soaks into the ground. 
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Ia = .666” Ia = 1.636”

Ia = 
.223”
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