Investigating the Role of Urban Street
Trees on Stormwater Quantity and

Quality

Measuring Stormwater Volume
Reduction by Urban Street Trees
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“The standard conversion factor of 59 gallons
per tree per year and 18 gallons per tree
seedling and shrub established will be used for
purposes of review”

Final report will use i-Tree or National Tree
Benefit Calculator
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Great Lakes Restoration Initiative - Lake Michigan Basin
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“...inadequate research quantifying the urban tree contribution to
rainfall/runoff processes limits their promotion by stormwater

an

managers” Kuehler et. al., 2016
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St. Paul, MN — 8.8 million gallons of
stormwater taken up by trees; 2.5
million gallons (28%) by ash trees

California Central Valley — For every
1,000 trees, stormwater is reduced by
1 million gallons
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Cumulative Distribution of Runoff Volume
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May — Sept 2020
Rainfall = 28.2 inches

* 55% above normal

Tree Canopy

Removed = 32,184 ft2

« 85% of total canopy over
impervious surfaces

« 25% of total canopy in
catchment
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Increased Runoff =
52,300 gallons

* 4% of total runoff

« 1.6 gal/ft2 canopy lost
* 1,684 galtree lost
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Puope = 097

Pintercept = 0.07

Percent

Pinercept e

Test catchment - LN event volume, (m3)

Control catchment - LN event volume (m?)

Fond du Lac, WI
Vancouver, BC
Melbourne, Aus.

Oakland, CA

Comparison to Previous Studies
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VOLUME, IN CUBIC METERS
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2.55-6.10 12.46 - 25.15
PRECIPITATION RANGE, IN MM

The difference between predicted and observed values reflects the increase in
volume due to tree removal

Interception

Spatial Variation in
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Collaboration to Address
Nutrient Pollution

* Wisconsin DNR
* U.S. Geological Survey
Dane County
« 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

Take Home Points 3 : ! For Street Dirt:
Cleaning Street # Clean Runoff

Removal of street trees increased
runoff by approximately ~2 gal/ft?
of canopy.

i = AVERAGE PERCENT REDUCTION OF STREET DIRT BY PARTICLE SIZE Overall Street Dirt Removal Efficiency
i oo
Results were within range of Rt .y . - oncamases R ive-Ai 76%
modeled estimates. : ] -
= Vacuum-Assist 62%
High-Frequency Mechanical 0
Canopy structure can contribute to H Broom 20%
runoff if over impervious surface. £
% Low-Frequency Mechanical 2%
¢ Broom

Future tree plantings should
consider location.

1oon "~ <10% of mass found in
0 tow-aom oot mooswo s sws - 7 stormwater runoff

17

FALL:

P is mostly dissolved

Phosphorus Reduction Credits for Street
Sweeping and Leaf Collection

Phosphorus Phosphorus

Concentration Particle Size e on Leatitter
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April

June-Aug,

Mean total phosphorus concentration during the calibration period in which there was
no leaf collection o street cleaning

2
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SUMMARY

Important Factors
For Phosphorus
Reduction

Canopy Technology Frequency

* More canopy High efficiency
means more leaf sweepers are
litter better capable of

cleaning street

¢ Higher sweeping
frequency means
less accumulation
of leaf litter

Mean total the calibration period

period in which there was weekly leaf collection and/or street cleaning

to the treatment.

—8— Control (2013-2015)

More Leaf Mass = Lower Cost Per Pound of Phosphorus

o Test (2013-2014) More Leaves Means More Phosphorus Estimated Unit Cost to Remove Phosphorus in Leaves
x %00
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How Well Do Municipal Leaf Collection and Street
Cleaning Programs Work? Concentration varies by species
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What we know

* More leaf litter = more available phosphorus
* Concentration of phosphorus varies by tree species

+ Frequent street cleaning and leaf collection can
significantly reduce phosphorus in runoff

* Cleaning should be focused on street with less concern for
leaf piles on terrace

What we’re still learning...

Questions?

Bill Selbig
USGS — Upper Midwest Water Science Center
wrselbig@usgs.gov
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How best to incorporate into models?

More Leaves Means More Phosphorus

* Regression models

* Phosphorus is closely related to
leaf mass but how do you predict
when leaves fall?

* WinSLAMM
 Already has street cleaning
feature. Can it be modified for leaf
collection?
¢ i-Tree
* Has ability to include nutrient
content of leaves by tree species
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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”?
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