Lower St. Croix Partnership Enhanced
Street Sweeping Program

What is the deal with street sweeping?

ENHANCED STREET
SWEEPING PROGRAM /) [




POLIBUIANTSIN URBAN AREAS

Gross Solids
Sediment
Phosphorous and Nitrogen
Metals

Hydrocarbons

Bacteria
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~ Urban Stormwater
Systems are Direct
Conduits to Water
Resources

This PowerPoint Slide is also from 2002



Phosphorus in Minnesota’s Watersheds
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Phosphorus in Minnesota’s Watersheds

Table 9. Observed leaching rates of urban tree leaves. various studies (laboratory results).

Leachin . ;
Study i = | Observed Leaching Rates (dry mass basis)
Time
o 54 mg P/kg leaf tissue fallen. intact oak leaves
Cowen and Lee. 1973 1 hr ) , : :
650 mgP/kg cut up oak leaves (collected as fallen. intact)
, Range: 38.1 —259.9 mg P/kg leaf tissue (common urban
Domey. 1986 2 hr - . N |
species. Milwaukee. WI).
Range 10-400 mg P/kg leaf tissue (Australian and
Wallace et al.. 2008 6 hr - S R -
European species).
0.51 Range 9 — 26% loss of total phosphorus mass. leaf tissue.
. o S hr _ ) i .
Hobbie. et al.. 2013 241 Range 27 — 88% loss of total phosphorus mass. leaf tissue.
24 hr

(Common urban tree species. Minneapolis. MN).




Dissolved Phosphorus

* Up to 5x more bioavailable b Pollutant Spectrum
than particulate phosphorus

0.005 um 0.45 ym

. . 75 ym 4250 uym
e Episodic “pulsed” releases 0.2 ym| 2 pm ? i

e Challenging to remove from
stormwater

| Suluhle! Dissolved | ‘ =
e Critical for achieving water Organic / Float

quality go % « Varies by:

— Pollutant
— Location in management system

5t. Anthony Folls Laboratory

P v nae o WY R Y i "
UNIVERSITY OF MINNE4OTS http:dstormwater. safl ummn.edu/



O T | (S in partnership with
MINNESOTA

STORMWATER The Minnesota Stormwater Research and

RESEARCH COUNCIL TeChnOIOgy Transfer Program
e

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

Water Resources Center W t M UNIVERSITY OF MINNESOTA
UNIVERSITY OF MINNESOTA SBEI ;tﬂ“ '

Minnesota

Driven to Discover®



P ] | [T in partnership with

MINNESOTA

The Minnesota Stormwater Research and
ST (RJESBAMHWJS‘I ER Technology Transfer Program
—
Achievements v’ Equipping cities with downscaled
precipitation data for stormwater

planning

v’ Developing a street sweeping credit
for stormwater phosphorus source
reduction

v" Dynamics of pathogens and viruses in
stormwater reuse systems

Rapid Response Projects

23 projects 19
2017 completed

Discovery Projects For more on any of the specific projects,
visitwrc.umn.edu/projects/stormwater

Water Resources Center W t M UNIVERSITY OF MINNESOTA
Seﬂ dlll Driven to Discover®

UNIVERSITY OF MINNESOTA s
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O T | (S in partnership with

ST 8 EKAE\?\? AT(/F FER The Minnesota Stormwater Research and

RESEARCH COUNCIL TeChnOIOgy Transfer Program
e

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
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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

e QOther Tools Available




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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Across 16 metro watersheds, stormwater P concentrations increased with canopy cover
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Paired watershed study in Madison, WI

E 3r E=====1 Spring (n = 16)
g o5 | mEmm Summer (n = 25)
Control I3 = e Fall(n=8)
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no sweeping or = 2
leaf removal W
= Street cleaning
£ 1.5
Treatment £ reduced
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weekly sweeping -
and leaf removal E' 1 export In
stormwater
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Control Treatment
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Selbig 2016 SLIDE CREDIT: Sarah Hobbie, University of Minnesota
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Prior Lake Street Sweeping Study, 2010-2013

Larry Baker, Ross Bintner, Chris Buyarski, Sarah Hobbie, Paula Kalinosky

Kalinosky et al. 2014



Study Design

Nine Study Routes
LOW Canopy <=2 HIGH Canopy
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1X, 2X, 4X/month

~380 sweepings over 2 years SLIDE CREDIT: Sarah Hobbie, University of Minnesota



Prior Lake Street Sweeping Study, 2010-2013
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In high canopy areas, P could be recovered for

less than $100/Ib (2012 dollars)

Cost efficiency, S/Ib P
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In high canopy areas, P could be recovered for

less than $100/Ib (2012 dollars)

Cost efficiency, S/Ib P
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Within one watershed, across seasons, stormwater P
matched tree phenology
§is

2007-2016
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Hobbie et al. 2020

MSRC Street Sweeping Study,
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1. Benefits of Street Sweeping

* Street trees contribute significant phosphorus to
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* Many other benefits of street sweeping




Research Conclusions

o Street sweeping can recover significant phosphorus
e in late spring and autumn

» where tree canopy is high

SLIDE CREDIT: Sarah Hobbie, University of Minnesota
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2. MPCA Credit Calculator

MINMESOTA POLLUTION

Street Sweeping Credit Calculator CONTROL AGENCY
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2. MPCA Credit Calculator

Dry Mass

e Conduct subsampling
within 24 hours of
collection

e Requires special equipment
or send to commercial lab

+ seasonal information
+ organic matter % (optional)

Wet Mass

Wet mass of the entire
sweeping load must be
measured

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

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

Curb Miles Swept

e Simplest method

e Measure the length of the
curb miles swept

* 1 road mile =2 curb miles

e Least amount of credit




Required Information: el
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1. Municipal Road Centerlines

2. Mapped Drainage Networks

3. Water Quality Priorities

4. Digital Tree Canopy Data
-or- Aerial Imagery o

5. Metric for Estimating
Removals IR,




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 bl

5. Metric for Estimating
Removals e




3. Conducting a Sweeping Evaluation

Tools to help:

- Tree Canopy Assessment Protocol

« Quick Estimating Tool

« Other Tools Available




Conducting a Sweeping Evalution: S/ CLEAN SWEEP

EDUCATION & TRAINING PROGRAM

LSCWP Tree Canopy Assessment Protocol
for Enhanced Street Sweeping Prioritization
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"~ | Tree Canopy Data

M Bare Soil
- 7t : I Buildings
2015 Twin Cities Metropolitan Area O R o i
“ (TCMA)Urban Tree Canopy I Lakes/Ponds
. | Assessment, University of MN S SR B gy
W W Coniferous Tree Canopy . |
i ] Agniculture e o
Update in the works — Expected | memergent wettanas £ = €
Release Date Mid-2023! E;F“:fs""“’ Eanc o , A3
ver At oA - v _._____I- 5
I Extraction 4': A '} """":": "'?1 ¢ ‘ A = i I-";}F:

Tree canopy data may be out-of-date in areas developed in the last 15 — 20 years

Development ﬁ }ll Development
After 2015 a i 2000 - 2015
Canopy may be : E Canopy may be

Over- tF  Under-
Represented : ¥ :' Represented




Tree canopy raster produced through raster Street corridor tree canopy buffer polygons,
reclassification (step 7B) overlaid by buffer symbolized to show % tree canopy cover
polygons (step 6C). categorically (steps 8 & 9).

...
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Resources: S/ CLEAN SWEEP

Quick Estimating Tool

Right-of-way Tree Canopy Cover 0-5%

Right-of-way Tree Canopy Cover >5%
a ,:jl . o

o 2 i
v U - y . o
- 3

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




Metrics for Estimate Pollutant
Recovery (DRAFT)

EOR::

By applying average
moisture contents
for sweepings by
season, the metrics
can be translated to
fresh-weigh
estimates

Metrics can be used
to estimate TP
Credits by apply TP
Concentration used
in the MPCA
Sweeping TP Credit
Calculator

Median Solids Recovery ({Ib/lane-mile, fresh mass basis®)

Sweeping frequency Sweeping frequency:
ance per month or less frequent | twice per month
Right of Way Tree Canopy Cover Right of Way Tree Canopy Cover
Season 0-5% {low) >5% (all other) | 0-5%{low) | >5%{allother)
dpring 228 483 195 358
(AR = Jun)
Sumimer
| 335 178 3¢}
- Sapt) i 2
Fail
(Oct-Nov) 218 608 162 488
Median Phosphorus Recovery (Ibflane.mile)
Sweaping frequancy: Swaeping freguency:
once per month or less frequent twice per month or more frequent
_Right of Way Tree Canopy Cover Right of Way Tree Canopy Cover
season O-5%flow) | >S%lallother) | 05%(low) | >Sk{allother)
carl
RIS 0.075 0.160 0.065 0.118
{Apr - linj)
i 0.060 0.111 0.059 0.099
{ut-5ept)
Fall 3 0.117 0326 0.090 0.8l
{Cct-Nov)
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Estimate Pollutant Recovery Using Solids EO?

I rm rllt'j'

and Phosphorus Recovery Metrics (DRAFT)

Estimating Solids Recovery for Planning Street Sweeping

1. Quantify the lane-miles in areas of interest. This is typically twice the roadway centerline length but depends on
the number of driving lanes.

2. Determine whether streets in areas of interests have low (0-5% cover) or higher tree canopy covers

Draft a sweeping scenario, choosing the month/season and freguency of sweeping

Lk

4. |dentify the appropriate solids recovery metric from Table 1.
Estimated Total Solids Recovery =
(Total Lane Mile) X (#Sweeping) X (Solids Recovery Metric by Canopy/Season/Frequency Class)

B " y Spring® SUMMEr Fall
R Sweepings Planne ;
ﬁ (April; May, Jone) luly, Augost, September) [Dctober, Movember)
L=
|
i ' 4 g
= 'E = E
1 (=]
25 & piiet | oo (5. 2l {115
%3 = plBE RE | |l 22 35 BglEElN3E
= a & . c w E - e 2 E -l £ E = B
7 - U . ] e & W T E ' o & =5 ; s
k. «| E| 8| €| ‘'&| 5 8| "% «| 5% £ 8 sl s & S8
= =] =| Sl & J| & E 3 3 E © g - 4 E & 2 = g_ E o
5 | 52| 8| & ¥ 2| 8| B g T¢ | A | =¥ i3 ¥
10 0-5%| 5% = o | = S R 2w | ] ] = [ ™ = = H m | = i
Zowie: A X 5.0 1 1 i 1 2 1E2| 1,820 | 14 2o I 156 | &30
= : g . | 2 - 1 r- d i 18L] &,.750 . 2 or i | 13& o B e T
Zovok {4 o . -|
X | = { 1 T [
vt 3 100 1 - | r : I 1 i = 3 J8e| 1i. 30 ] e 2} B L0 = ZED L
Zona [ X 25| 2] 2| -2 2 2| 2| 2 & | 28&| o249 6| 240| Be00| 6| 35| 4.578
| | |
Subtoral | Spring | 231 590 SUMMEST | 14,520 Fall | 13,875




Estimate Pollutant Recovery Using Solids Eo? L

and Phosphorus Recovery Metrics (DRAFT)

Use Metrics for Total Phosphorus to
Estimate Associated TP Credits

: Spring* Summer Fall
= # Sweepings Planned )
z (April, May, lune) (July, August, September) (October, November)
L
T = = = =
g o @ ] L1
E B o 2 & 2 o =
5 & T 8 @ 8 g 8
ot g = 2 = 2 =
mo W @ w W w 4 w
= ‘l_— o = [+ = =3 = =]
n 6 4 S v S
2 S 2 £ 2 £
o o 5 2 & 2 @
= e —_ =] 1 — o —
E 2 83| £ 21 83| £ £ 83| £
~ | £ 8 = £ & = £ o
@ 2 @ T o E 2 ) o E = n o = b
= | al| @ d a ] d z @ di 3
E| w £ = B = i = e =
: 1";' ot L o w E 1] L w1 .E L] - w .E m
m = = o Bo et = = e = = E N o = E e E = ..E
3 af 3 S =1 35| 5 G| o SNIENE RS D ) o =2 s
10 0-5%]| >5% = | 2| 2| 2| «| »| O] 2| = = = w = e == = 2 = = =
Lernde A A 5.0 1 1 1 1 e il BN o X T OB 1| 0060 0.5 1| 1LY O.€
X P 3 3 ! ! 2| 0075 1.1 2| .00 o I e N o
Lo 3 ¥}
X 2 1| 0.065 0.5
Lo X 10.0 1 I I I ] ! ! 1 5| O.160 4.8 3| ©.111 3.5 2| 0326 G.5
Lot 2.5 2 2 2 2 2 2 2 & | 0118 1.8 & | 0.099 1.5 & | O.261 =
Subtotal Spring g.q Summer P Fall 1.1.9




Other Resources: S/MACLEAN SWEEP

EDUCATION & TRAINING PROGRAM

How many sweepers do you need? How much funding do you need?
SRk
Hyier of Swtepe y = 43.083x + 105000

SSO0K —0ne

— T

—Three
&40 oy

s 1 2

y = 40133 + HI0M)

S300K

W=l ]33y « A L00%
S 200K

Annual Cost, Thowsands of Dollars

»100K. 1 g SAX V%5

D

[*] 10 £ D 3.000 A, i 50 &, D e E ] B0 5,000 TEL GO0 11000
Lane-milas Swept




Other Resources: SACLEAN SWEEP

How many days will the sweeper need to be out?

160
140
E 120
=3
3
=2 100
(Y
&
= 50 Number of Sweepers
E &0 —E!ne
2 —TWo
A AQ w2
ﬂm FFILJI’
b1 e - |
0

0 1000 2000 3,000 4000 5000 €000 7,000 B8.000 9000 10,000 11,000 12,000 13,000

Lane-miles Swept




SZZCLEAN SWEED

EDUCATION & TRAINING PROGRAM

 Clean Sweep Program Website:
Information, tools & resources

wrc.umn.edu/clean-sweep-program

 Regional Workshops:
 Rochester on May 15t

e Bloomington on May 31t

 Future online training and/or
certification courses




Questions?

CONTACT INFO:

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

maggiek@umn.edu

Zf(CLEAN SWEEP

EDUCATION & TRAINING PROGRAM

m’] ‘Water Resources Center

BAINNESOTA
MINMESOTA POLLUTIONM UINIvIESITY 0 MINNESOTA STQﬁﬂMTE R m m
COMTROL AGENCY Dviven to Discover- e =] Wnrapts




LOWER ST. CROIX PARTNERSHIP
ENHANCED STREET SWEEPING PROGRAM

INCENTIVIZING TARGETED SWEEPING TO PRIORITY WATER RESOURCES




Precipitation CENTER FOR
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Lower St. Croix Incentive
Payments based on:

« Canopy cover

« Sweeping frequency

 Timing of sweeping . |
« And sweeper type Lowet S, Crolu Warershed Parnarship has funding far communities interested in

enhancing their sweeping operations lo help reduce loke and river pollution,

Increasing late spring, early
summer, and fall sweepings in
catchments with medium or
high tree canopy cover
significantly reduces e s i
phosphorus discharges to Wi Bl s

Pl o Emaieay i f s e Pt genertzdulp weinziil Bmi irdwiiii Pl e | pregpreien. il bl L
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Step 1 Enhanced Street Sweeping Plan

ldentify existing sweeping operations
« Who sweeps, with what type of sweeper, how often,
where, etc.

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

 |dentifies priority sweeping zones and
frequencies and timing based on connectivity
to priority water resources and canopy cover

LOWER ST. CROIX WATERSHED

y \ '._l N « |
A RO R IS R0



Enhanced Streat 5-h'l!li'p| ng Ana lysis City af Rush Oty Enhancdd Sireet Sweeping Analvdie
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Step 2 Apply for a Grant

3-Year Incentive Payment

AL
exceed SSIOOO pe r yea r)l Wlth d p rogra m goal Of Lower St. Croix Watershed Partnership has funding for communities interested in

enhancing their sweeping operations to help reduce lake and river pollution.

sweeping 350 curb miles per year. e s 50 s, e, snd s g o s S e of nchors

amount of

""1,_,.--"\..—-!"&-"

LOWER 5T. CROIX WATERSHED.

PARTHERSHIPE

Up to 50 miles per community per year (not to

. removing that pollution threat fr to our waterways

Tier 1 $100/curb-mile/year (complete the Tt o e et et A
MPCA credit calculator based on curb miles '

Reimbursement rates wil

swept and provide the report)

Tier 2 $125/curb-mile/year (complete the _
MPCA credit calculator based on the tracking of

We want to hear from you!

WeightS’ dates) and prOVide the report) Let us know whether your community would be interested in this program and let us

know what resourses you already have available te you. Please take a short survey by
using the OR code to the right or visiting tinyurl. com /L SCstrestswesp

This program was developed from resamrch fiinded by th o Stormwater Reseo il ang completed’ by the Linig { Minnesota. To feam

move abolt enfa reet veeping and phosphorus 7 redudion i streams, avmd rivers plagse see the Minnesoto wirter Monual 8t




Eligible Water
Resources/Communities

e Rush Creek (Rush City)

e Goose Creek (Harris)

e Sunrise River (North Branch, Stacy, Wyoming)

e 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 LOWER ST. CROIX WATERSHED
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LOWER ST. CROIX APPLICATIONS FOR 3 YEAR AGREEMENTS

e LINWOOD TOWNSHIP  23.9 LBS TP @ $3,144 PER YEAR
e CITY OF AFTON 54.0 Les TP @ S5,000 PER YEAR
e CITY OF WYOMING 29.6 Les TP @ S5,000 PER YEAR
e CitY OF N. BRANCH 27.0 Les TP @ $5,000 PER YEAR
e 8 MSCWMO Cimies 139.0 Les TP @ S15,000 PER YEAR
o CiTY OF MARINE ON S1. CROIX- TBD MAY 2023
e CITY OF SCANDIA- TBD MAY 2023




Step 3 Communities Implement
Enhanced Sweeping

- Cost-effective way to reduce
phosphorus and sediment
flowing into lakes, streams,
rivers and wetlands

- Increase the lifespan and
reduce maintenance costs for
stormwater infrastructure

« Claim phosphorus-reduction
credits for MS4 permits and
TMDL plans

» Reduce the risk of localized
street flooding due to clogged
storm drains

LOWER ST. CROIX WATERSHED
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Step 4 Communities Report Sweeping Results

Street Sweeping Credit Calculator FYY) et raigricn
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STREET SWEEPING EDUCATION
& TRAINING PROGRAM

Promoting & advancing enhanced street sweeping programs and use of the MPCA street sweeping calculator.

Sl

Water Resources Center

m MINNESOTA POLLUTION  UNIVERSITY OF MINNESOTA
CONTROL AGENCY Driven to Discover”




	Lower St. Croix Ehnahced Sweeping Isensee Part 1
	Lower St. Croix Partnership Enhanced Street Sweeping Program
	Pollutants in Urban Areas
	Slide Number 3
	Phosphorus in Minnesota’s Watersheds
	Phosphorus in Minnesota’s Watersheds
	Dissolved Phosphorus
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10

	April 24 2023 LSC Policy Committee Street Sweeping Presentation
	Slide Number 1
	OVERVIEW
	1. Benefits of Street Sweeping
	1. Benefits of Street Sweeping
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	1. Benefits of Street Sweeping
	1. Benefits of Street Sweeping
	Slide Number 11
	Study Design
	Slide Number 13
	1. Benefits of Street Sweeping
	1. Benefits of Street Sweeping
	Slide Number 16
	Slide Number 17
	Within one watershed, across seasons, stormwater P�matched tree phenology
	Slide Number 19
	1. Benefits of Street Sweeping
	Slide Number 21
	1. Benefits of Street Sweeping
	Other Benefits of Street Sweeping
	2. MPCA Credit Calculator
	2. MPCA Credit Calculator
	3. Conducting a Sweeping Evaluation
	3. Conducting a Sweeping Evaluation
	3. Conducting a Sweeping Evaluation
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40

	Lower St. Croix Sweeping Part 2
	Lower St. Croix partnership enhanced street sweeping program
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Lower St. Croix Applications for 3 Year agreements
	Slide Number 9
	Slide Number 10
	Slide Number 11


