
Reducing Phosphorus in Urban Stormwater: 
Understanding the Importance of 
Technology versus Frequency





Study Objectives

• Determine if removal of leaf litter 
results in a detectable change in end-of-
pipe nutrient load

• Evaluate common methods of leaf 
collection and street cleaning 
technologies and frequencies used by 
Wisconsin MS4s
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Control (2013-2015)

Test (2013-2014)

Test (Treatment 2015)

Phosphorus 

84% 



Evaluation of Leaf Collection and Street Cleaning 
Technology and Frequency

“T2-R1”

Leaf Collection Method and Frequency

T = Transfer
V = Vacuum-mulch
1 = Weekly
2 = Bi-weekly

Street Cleaning Method and Frequency

R = Regenerative-air
M = Mechanical Broom
1 = Weekly
2 = Bi-weekly

V RT M



How Well Do Municipal Leaf Collection and Street Cleaning Programs Work?
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Take Home Message…

Important Factors For 
Phosphorus 
Reduction

Sweeper 
Technology

• Regenerative-air 
sweepers are more 
efficient at removing 
leaf litter in street

Sweeper 
Frequency

• Greater frequency 
means less 
accumulation of leaf 
litter

Street Tree 
Canopy

• More canopy = more 
leaf litter that can be 
removed

Relative importance for phosphorus reduction



MS4 Phosphorus 
Reduction Credit for 
Leaf Collection and 
Street Cleaning

• Wisconsin, Minnesota, and New Hampshire have developed 
phosphorus reduction credits to MS4s with qualifying street cleaning 
programs



How best to incorporate into models?
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Stormwater Credit Calculator!

Stormwater Credits

Stormwater Credits

The i-Tree Stormwater Credit Calculator is designed to help you estimate the reduced pollutant loading and 
stormwater runoff from a tree planting project. The goal of this calculator is to provide an accessible, accurate, and 
consistent basis to inform stormwater credits for trees.

Users enter the following information:
• Species
• Diameter at breast height (in)
• Impervious cover (%)
• Soil type
• Land use
• Number of years to project tree growth
• The number of trees with each configuration

The following information is calculated for all trees in the project:
• Annual and average daily reduction in pollutant loading 
• Annual and average daily reduction in stormwater runoff volume
• Nutrient (P) content in annual leaf drop



How does leaf management influence 
downstream BMP performance?

By reducing phosphorus at its 
source, do other BMPs gain or 
lose efficiency?

• Wet ponds 

• Are models “double-dipping”?

https://images.app.goo.gl/tk68gkJxcPYCKe2x5



Bill Selbig
USGS – Upper Midwest Water Science Center

wrselbig@usgs.gov

Cooperators:

• Wisconsin DNR

• U.S. Geological Survey

• Dane County, WI

• DuPage County, IL

• City of Madison

• City of Fond du Lac

• City of Oshkosh

• League of Wisconsin Municipalities

• Fund for Lake Michigan

• Clean Lakes Alliance

• Madison Metropolitan Sewerage District

Publications:

Evaluation of leaf removal as a means to reduce nutrient concentrations and loads in urban 
stormwater, Science of the Total Environment 571, pp. 124 – 133. 
http://dx.doi.org/10.1016/j.scitotenv.2016.07.003

Selbig, W.R., Buer, N., Bannerman, R.T., and Gaebler, P. 2020, Reducing Leaf Litter Contributions of 
Phosphorus and Nitrogen to Urban Stormwater through Municipal Leaf Collection and Street 
Cleaning Practices, USGS Scientific Investigations Report 5109, 17 p., 
https://doi.org/10.3133/sir20205109

http://dx.doi.org/10.1016/j.scitotenv.2016.07.003
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