
Lower St. Croix Partnership Enhanced 
Street Sweeping Program

What is the deal with street sweeping?



Gross Solids
Sediment
Phosphorous and Nitrogen
Metals
Hydrocarbons
Bacteria

This PowerPoint Slide is from 2002

Gunk



Urban Stormwater 
Systems are Direct 
Conduits to Water 
Resources

This PowerPoint Slide is also from 2002
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Phosphorus in Minnesota’s Watersheds



Phosphorus in Minnesota’s Watersheds



Dissolved Phosphorus

• Up to 5x more bioavailable 
than particulate phosphorus

• Episodic “pulsed” releases
• Challenging to remove from 

stormwater
• Critical for achieving water 

quality goals



in partnership with 

The Minnesota Stormwater Research and 
Technology Transfer Program

The Minnesota Stormwater Research and 
Technology Transfer Program

Stormwater practitioners, 
managers, engineers and 
researchers that advise and 
provide direction for urban 
stormwater research in Minnesota



in partnership with 

The Minnesota Stormwater Research and 
Technology Transfer Program

 Equipping cities with downscaled 
precipitation data for stormwater 
planning

 Developing a street sweeping credit 
for stormwater phosphorus source 
reduction

 Dynamics of pathogens and viruses in 
stormwater reuse systems

For more on any of the specific projects, 
visit wrc.umn.edu/projects/stormwater

Achievements

23 projects
2017

19
completed

Rapid Response Projects

Discovery Projects



in partnership with 

The Minnesota Stormwater Research and 
Technology Transfer Program

The Minnesota Stormwater Research and 
Technology Transfer Program

Support more research!



in partnership with 

The Minnesota Stormwater Research and 
Technology Transfer Program

The Minnesota Stormwater Research and 
Technology Transfer Program

For more information about the Council, visit wrc.umn.edu/msrc

For more on any of the specific research projects, visit 
wrc.umn.edu/projects/stormwater

For presentations of completed research projects, visit
https://www.wrc.umn.edu/projects/stormwater/swseminars



Targeted, enhanced street sweeping
April 24, 2023 |  Lower St. Croix Policy Committee Meeting

Maggie Karschnia |  University of Minnesota Water Resources Center & Minnesota Sea Grant



OVERVIEW
1.Street Sweeping Research

2.MPCA Phosphorus Credit Calculator

3.Conducting a Sweeping Evaluation

• Tree Canopy Assessment Protocol

• Quick Estimating Tool

• Other Tools Available
2



1. Benefits of Street Sweeping

• Street trees contribute significant phosphorus to 

stormwater

• Street sweeping can be cost-effective for removing 

phosphorus from stormwater

• Timing and location of street sweepings are important

• Many other benefits of street sweeping
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litterfall
SLIDE CREDIT: Sarah Hobbie, University of Minnesota



Spring Summer Fall

SLIDE CREDIT: Sarah Hobbie, University of Minnesota
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Across 16 metro watersheds, stormwater P concentrations increased with canopy cover

Janke et al. 2017.  Environmental Science & Technology SLIDE CREDIT: Sarah Hobbie, University of Minnesota



Selbig 2016

Street cleaning 
reduced 

phosphorus 
export in 

stormwater

Treatment
(weekly sweeping and leaf 

removal, Apr-Nov)

Control
(no street sweeping

or leaf removal)

SLIDE CREDIT: Sarah Hobbie, University of Minnesota

Paired watershed study in Madison, WI

Treatment 
Catchment: 
weekly sweeping 
and leaf removal

Control
Catchment: 
no sweeping or 
leaf removal
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Prior Lake Street Sweeping Study, 2010-2013

Larry Baker, Ross Bintner, Chris Buyarski, Sarah Hobbie, Paula Kalinosky
SLIDE CREDIT: Sarah Hobbie, University of MinnesotaKalinosky et al. 2014



Study Design

Nine Study Routes
LOW Canopy HIGH Canopy

1X, 2X, 4X/month

~380 sweepings over 2 years SLIDE CREDIT: Sarah Hobbie, University of Minnesota
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Finlay et al. in prep.

Within one watershed, across seasons, stormwater P
matched tree phenology

To
ta

l p
ho

sp
ho

ru
s 

(m
g/

L)

Day of Year

Arlington-Hamline Underground Watershed, Capitol Region Watershed 

2007-2016

SLIDE CREDIT: Sarah Hobbie, University of Minnesota



Total P recovered 
in sweepings was 

highest in late 
spring/early 

summer and fall 
where canopy 
cover was high

SLIDE CREDIT: Sarah Hobbie, University of Minnesota

MSRC Street Sweeping Study, 2018-2020

Hobbie et al. 2020 
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Research Conclusions

• Street sweeping can recover significant phosphorus

• in late spring and autumn

• where tree canopy is high

SLIDE CREDIT: Sarah Hobbie, University of Minnesota
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Other Benefits of Street Sweeping

Other Water Quality Benefits:
• Nitrogen Reduction
• Sediment Reduction

Increased BMP Longevity

Reduced BMP Maintenance Needs Decreased Inlet Clogging

Decreased Outlet Deposition



2. MPCA Credit Calculator



Wet Mass
• Wet mass of the entire 

sweeping load must be 
measured

• Requires internal scales or 
weighing vehicles before & 
after + fuel estimation

2. MPCA Credit Calculator

Curb Miles Swept
• Simplest method
• Measure the length of the 

curb miles swept
• 1 road mile = 2 curb miles
• Least amount of credit

Dry Mass
• Conduct subsampling 

within 24 hours of 
collection

• Requires special equipment 
or send to commercial lab

+ seasonal information
+ organic matter % (optional)

+ seasonal information
+ organic matter % (optional)
+ dry basis moisture % (optional)



3. Conducting a Sweeping Evaluation

Required Information:
1. Municipal Road Centerlines

2. Mapped Drainage Networks

3. Water Quality Priorities

4. Digital Tree Canopy Data     
-or- Aerial Imagery

5. Metric for Estimating 
Removals
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3. Conducting a Sweeping Evaluation

Tools to help:

• Tree Canopy Assessment Protocol

• Quick Estimating Tool

• Other Tools Available



Conducting a Sweeping Evalution:

20XX 29

LSCWP Tree Canopy Assessment Protocol
for Enhanced Street Sweeping Prioritization



Conducting a Sweeping Evalution:

20XX 30

LSCWP Tree Canopy Assessment Protocol
for Enhanced Street Sweeping Prioritization







Resources:

20XX 33

Quick Estimating Tool

NOTE: The Quick Estimating Tool was developed for UMN & MPCA by Paula Kalinosky at EOR.









Other Resources:

20XX 37

How many sweepers do you need? How much funding do you need?



Other Resources:

20XX 38

How many days will the sweeper need to be out?



20XX

• Clean Sweep Program Website: 
information, tools & resources
wrc.umn.edu/clean-sweep-program

• Regional Workshops:

• Rochester on May 15th

• Bloomington on May 31st

• Future online training and/or 
certification courses



Maggie Karschnia
U of M Water Resources Center & MN Sea Grant

maggiek@umn.edu

CONTACT INFO:

Questions?





Canopy cover, sweeping frequency, timing of 
sweeping, and sweeper type can reduce sediment 
and phosphorus discharges from urban 
areas. Increasing late spring, early summer, and fall 
sweepings in catchments with medium or high tree 
canopy cover reduces the greatest amount of 
phosphorus discharging from streets.



Lower St. Croix Incentive 
Payments based on: 
• Canopy cover
• Sweeping frequency
• Timing of sweeping
• And sweeper type 

Increasing late spring, early 
summer, and fall sweepings in 
catchments with medium or 
high tree canopy cover 
significantly reduces 
phosphorus discharges to 
priority water resources.



Step 1 Enhanced Street Sweeping Plan

• Identify existing sweeping operations
• Who sweeps, with what type of sweeper, how often, 

where, etc.

• Utilize GIS to create an Enhanced 
Sweeping Plan (paid for by LSCP CWF)

• Identifies priority sweeping zones and 
frequencies and timing based on connectivity 
to priority water resources and canopy cover 





Step 2 Apply for a Grant
3-Year Incentive Payment
Up to 50 miles per community per year (not to 
exceed $5,000 per year), with a program goal of 
sweeping 350 curb miles per year.  

Tier 1 $100/curb-mile/year (complete the 
MPCA credit calculator based on curb miles 
swept and provide the report) 

Tier 2 $125/curb-mile/year (complete the 
MPCA credit calculator based on the tracking of 
weights, dates, and provide the report)



● Rush Creek (Rush City) 
● Goose Creek (Harris) 
● Sunrise River (North Branch, Stacy, Wyoming) 
● St. Croix River (Taylors Falls, Marine on the St. Croix, Stillwater, 

and MSCWMO cities including Afton, Bayport, Baytown 
Township, Lakeland, Lakeland Shores, Lake St. Croix Beach, 
Oak Park Heights, St. Mary’s Point, Stillwater, and West 
Lakeland Township

Eligible Water 
Resources/Communities



•
•
•
•
•
•
•



Step 3 Communities Implement 
Enhanced Sweeping



Step 4 Communities Report Sweeping Results
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