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Background: MS4 and TMDL Requirements

MS4
20% TSS Reduction by 2008
40% TSS Reduction by 2013 (Subsequently Rescinded)

Total Maximum Daily Load (TMDL)

TMDL Basin EPA Approval  TSS Range TP Range
Rock River 9/2011
Lower Fox River 5/2012
Menomonee, KK, & 3/2018 48 to 88% 14 to 88%
Milwaukee Rivers
Wisconsin River 4/2019 NA 68.6 to 81.3%
Upper Fox and Wolf 2/2020 20 to 80 % 44 to 83%
Rivers

NE Lakeshore Pending



Background: MS4/TMDL Compliance Options

UNDERSTANDING '
WDNR RULES

GRANT WRITING

J

MS4 Must 1t Achieve The Following To
Participate in Water Quality Trading and
Yahara WINs Watershed Adaptive
Management Programs

Water Quality Trading: 20% TSS Reduction
in Each Reach

Yahara WINs WAM: 40% TSS and 27% TP
Reduction in Each Reach

DESIGN AND
CONSTRUCTION OF BMP’S
WITHIN MUNICIPALITY

TP Leaf Credit STORMWATER QUALITY
Analysis MODELING
WATER QUALITY WATERSHED
TRADING ADAPTIVE
l, MANAGEMENT
WDNR COMPLIANCE
WDNR COMPLIANCE

Must be in Jurisdiction
of WWTP (NR 217)
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WDNR COMPLIANCE




Background: Street Trees and Leaf Collection

¢ USGS Study
¢ Madison (2013-2018)

¢ City of Madison
¢ 2014 Leaf Bagging Pilot Project

® WDNR TP Credit Guidance
Document (2018)

¢ USGS Studies

¢ Fond du Lac and Oshkosh (2018
and 2019)

® March 27, 2020 Presentation
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Leaf leaches phosphorus into water




TP Credit Requirements

Tree Density Eligibility
Basins with <17% TP Reduction
Land use MDRNA (2-6 units/acre)
Curb and gutter drainage
17% canopy over street (1 mature tree/80 If curb)

Leaf Collection Program Eligibility
Municipal ordinance prohibiting leaf placement in streets

Policy allowing piles or bags of leaves in terrace for
collection.
Leaf collection occurs 4 times within October-November

Street sweeping within 24 hours of leaf collection
No leaves are left in the street overnight.



° No leaves in street ordinance
°© Leaves in terrace/bags policy

TP Credit Analysis Process

Basins w/ <17% TP
Reduction
° MDRNA Land Use

° Curb and Gutter Drainage ° Street Sweep Within 24 hrs

° 1 Mature Tree / 80 If Curb ° No leaves in street overnight
GIS: .
GIS: : Optimize Document Leaf
Torrace  MINSLAMM " confirm Eligibility  Watersheds to Hagh
Watersheds, for Tree Density Maximize chollisanen
'Il_'rees Landuse, and Credit Programs
ayer Curb &
Gutter Iterative Process

° Leaf Collection 4X in Oct./Nov.

Submit to WDNR




TP Credit Analysis Process: Initial Basin Eligibility <17%

e s (ST I =
¥ 'f""'ﬂ e i

STRAND

ASSOCIATES”




TP Credit Analysis Process: Initial Basin Eligibility

Legend
[] 1P Credit Eiigible Basins
+  City Trees
2016_Whitewater_Land_Use_Update
Landuse Type
| Med. Density Res.




TP Credit Analysis Process: Optimized Eligibility

Legend
Trees
+  Include
[} 7P Credit Eiigible Basins
Curb
2016_Whitewater_Land_Use_Update
| Landuse Type
Med. Density Res.




TP Credit Analysis Process: Initial Credit Calculations

Maximum

Basin MDR | #Trees/ | 1Tree/ | Baseline |Existing TP |Max. Credit| Percentage | Potential TP (lbs) | TP (lbs)

Basin |Area (ac) |Area(ac)| 80If "X"If | TP, Ibs/yr | Reduction (17%) Difference removed removed
67-01 92.90 75.43 0.64 126.58 73.01 11.8% 17.0% 5.2% 3.80 0.00
67-04 301.12 226.07 0.64 125.65 218.81 5.3% 17.0% 11.7% 25.60 0.00
67-09 9.20 1.87 0.00 - 1.81 0.0% 17.0% 17.0% 0.31 0.00
67-16 30.65 3.36 0.36 220.95 3.25 11.0% 17.0% 6.0% 0.19 0.00
67-10 17.30 2.38 0.00 - 2.30 7.8% 17.0% 9.2% 0.21 0.00
67-20 40.37 10.45 0.65 128.12 10.11 7.8% 17.0% 9.2% 0.93 0.00
67-22 50.27 29.86 1.39 53.97 28.90 5.2% 17.0% 11.8% 3.41 3.41
67-24 7.72 0.19 0.00 - 0.19 2.4% 17.0% 14.6% 0.03 0.00
67-25 21.16 17.01 0.80 99.76 16.46 5.2% 17.0% 11.8% 1.94 0.00
67-26 8.29 7.47 0.86 92.71 7.23 5.2% 17.0% 11.8% 0.85 0.00
67-27 5.35 5.11 0.66 121.05 4.95 2.2% 17.0% 14.8% 0.73 0.00
67-28 14.71 1.52 0.00 0.00 1.47 4.9% 17.0% 12.1% 0.18 0.00
67-50 13.58 0.38 1.45 55.05 0.37 5.7% 17.0% 11.3% 0.04 0.04
67-51 16.25 2.95 1.52 52.55 2.86 9.5% 17.0% 7.5% 0.21 0.21

Total TP: 38.44 Ibs 3.67 Ibs




TP Credit Analysis Process: Example Optimization

i
Legend
Trees

Include
— Credit Eligible Basins

@ Curb d
2016_Whitewater_Land_Use_Update
Landuse Type I
~ Med. Density Res.




TP Credit Analysis Process: Example Optimization

Legend
Include
es
Trees
Include
P Credit Eligible Basins
— Curb
2016_Whitewater_Land_Use_Update
Landuse Type
~ Med. Density Res.




TP Credit Analysis Process

Monona
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TP Credit Analysis Results

TP Credit Analysis 2

City of Whitewater, Wl

10/4/2019

100 Acres MDR, silty soil WinSLAMM v 10

TP Yield, no
controls, Ibs Ibs/ac/yr
96.79 0.97

Baseline TP * Percentage

Eligible if <=80  Elligibleif>=1 MDR * 0.97 lbs/ac/yr Difference

Basin Basin Area (acs) | MDR Area (ac) | Length of Curb (LF) | # of Trees LF Curb/Tree | # Trees/80 LF Curb | Baseline TP, Ibsfyr | Existing TP Reduction Max Credit (17%) | F Difference Eligible TP (lbs) removed
GC-10.3 4.005 0.758 0 o - - 0.73 0.0% 17.0% 17.0% 0.00
GC-2 75.068 53.665 21,608 315 68.60 117 5194 5.4% 17.0% 11.6% 6.02
GC-4 8.130 6.313 1,598 24 66.59 120 6.11 3.3% 17.0% 13.7% 0.84
GC-5 0.855 0.528 158 3 52.74 152 0.51 7.5% 17.0% 9.5% 0.05
GC-5.1 4931 0.455 66 1 66.27 121 0.44 10.1% 17.0% 6.9% 0.03
GC-6 26.879 5.556 2,143 33 64.93 123 5.38 7.8% 17.0% 9.2% 0.49
5B-1 12907 4.463 2,084 38 54.83 146 432 15.3% 17.0% 1.7% 0.08
5B-2 5.285 1.205 692 10 69.16 116 117 5.3% 17.0% 11.7% 0.14
56-3.1 41.078 9.498 1,097 13 57.74 139 9.19 9.0% 17.0% B.0% 0.74
56-3.2 50.402 31.356 8,673 119 72.88 110 3035 4.4% 17.0% 12.6% 3.83
TL-3 4089 0.888 484 o - 0.00 0.86 42% 17.0% 12.8% 0.00
WC-11 10.487 B.675 506 o - 0.00 B8.40 0.0% 17.0% 17.0% 0.00
WC-12.1 28.870 19921 3,126 59 52.98 151 19.28 4.6% 17.0% 12.4% 2.39
WC-12.2 1.009 0.117 51 1 - 0.00 011 14.4% 17.0% 2.6% 0.00
WC-12.3 3.846 3.170 1,202 18 66.79 120 3.07 12.5% 17.0% 4.5% 0.14
WC-29 16.835 9.852 7577 125 60.61 132 9.54 13.3% 17.0% 3.7% 0.35
WC-31 21.049 9.748 [ o - 0.00 9.43 5.0% 17.0% 12.0% 0.00
WC-33.1 30.015 0.598 652 o - 0.00 0.58 7.2% 17.0% 9.8% 0.00
WC-4 11.199 4913 3,174 53 59.89 134 475 9.0% 17.0% B.0% 0.38
WC-5.2 CITY 15.252 5871 1,587 20 79.35 101 5.68 16.7% 17.0% 0.3% 0.02
WC-50 22829 12314 6,422 103 62.35 128 1192 7.4% 17.0% 9.6% 1.14
WC-52 72.002 0.004 S0 2 45.10 177 0.00 0.0% 17.0% 17.0% 0.00
WC-6 0.262 0.189 75 1 74.90 107 0.18 5.0% 17.0% 12.0% 0.02
WC-60 18.272 8317 3,098 66 465.94 170 B8.05 6.8% 17.0% 10.2% 0.82
WC-61 56.316 35219 10,724 252 42.56 188 3409 12.2% 17.0% 4 8% 164
WC-8 4222 0.998 150 o - 0.00 0.97 B.E% 17.0% B.2% 0.00
WC-5 4.642 0.000 0 4] - - 0.00 B.6% 17.0% B.4% 0.00

Totals 550.74 234.59 227.06 19.10




TP Credit Analysis Results

Value of TP Credit
Analysis: S/lb TP
(20 Year NPW)

Draft
Maximum TP WDNR-Approved
Municipality Credit Draft TP TP Credit Difference between

(prior to Credit (With Optimized Original and

analysis) (Original) Basins) Optimized Basins
Stoughton 66.0 4.9 37.7 +32.8 |bs
Whitewater 77.1 8.3 19.1 +10.8 Ibs
Monona 23.3 1.8 13.0 +11.2 lbs
Rothschild 9.8 1.4 9.0 (Pending) +7.6 lbs

$29/1b
S60/1b
S74/lb
$99/1b

Constructed BMPs Cost Range: $1,000 to $10,000/lb TP NPW (Avg. $3,000)
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TP Credit Analysis
Results
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State of Wisconsin
DEPARTMENT OF NATURAL RESOURCES T E G
Waukesha Service Center ony Evers, aovernaor

Preston D. Cole, Secretary
:-flum.?; 'ﬂf‘;ﬁtﬁnmm 180 Telephane (262) 574-2100
Toll Free $-388-936-7463 WISCONSH

TTY Access via relay - T11 | oEeT OF NATURAL RESOURCES

February 3, 2020

Brad Marquardt

Public Works Director
Whitewater, City

312 West Whatewater St
Whatewater, WT 53180

SUBIJECT: City of Whitewater Leaf Management Credit
WPDES Pernut No. WI-5050075-03-0

Dear Mr. Marquardt,

The Department has received the City of Whitewater’s updated raquest for total phospherus reduction credit for
its leaf management program on January 28, 2020. The Department has reviewed the documentation and
determined that the proposed program is consistent with the conditions outlined in the Interim Municipal
Phospherus Reduction Credit for Leaf Management Programs guidance. The City’s practice of bagged leaf
collection 3 times dunng October and Movember along with gizest cxrasmins 4 times during October and
November is expected to reduce the total phosphoms load by The City may apply this 19.1 Ibs/year
reduction towards the Rock River TMDL Wastzload Allocation.

The Department conducted its review based upen cwrent guidance and scientific understanding of leaf
management. As additional research is completed, the quantity of eredit may be adjusted accordingly.

If vou have any questions regarding this approval, please contact me at (262) 288-0578 or
Jacob Zimmerman(@rwisconsin gov.

Sincerely,

A
e s

Jacob Zimmerman, PE
Storm Water Engineer

cc: Faveena John, Strand
John Lindert, Strand
Amy Minser, WDNE
Samantha Katt, WDINE




Analysis Challenges-Leaf Collection Program
Eligibility

Leaf Collection 4X
in Oct./Nov.

Street Sweeping
Within 24 Hours of
Collection

No Leaves in Street
Overnight

Leaf Storage
Location

Pick up Method

Weekly from Mid-
Oct to End Now.
Equivalent to 7
Collections

Vacuum Collection
Leaving Minimal
Residue

No Sweeper Follows

Ordinance prohibits
Part of Protocol

Terrace

Vacuum Truck

1X Late Oct.
2 to 3X by Nov.
15

Sweep 2Xin
October
Sweep 2X in
November

Combination of
ordinance
prohibiting and
bagged leaves

Bags on Terrace

Load Bags In Truck

Every 10 to 12 days
in Oct/Nov
Equivalentto4to 6
Collections

Vacuum Collection
Leaving Minimal
Residue

Sweeper Follows

Ordinance prohibits
Part of Protocol

Terrace

Vacuum Truck

Late Sept. to
Early Nov

TBD

TBD

TBD

TBD

WDNR has been flexible with eligibility interpretations. If municipality’s

operations meet the intent of the requirements, WDNR has granted approval
for the existing program or with tweaks to the existing programs.




Analysis Challenges-Leaf Collection Program Details

City of Monona - Public Works & Utilities
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® Public Announcements / Schedule S

Josh Sraka.
From:
ity of Manara, Putli Wiorks Department

Brad Bruun - Publc Warks Projec Manager and GIS Speciaist

¢ Leaf Collection Program Narrative

Les Callaction Credit

® Photos Documenting
Collection/Sweeping

picaly ity s
day cycle, which repasts unti the calisction zeazon iz over. Mozt residents wil receive callection

— City of Monona Narrative

Brush Pick-up & Leaf Collection Schedule
CHRISTMAS TREE CURBSIDE LEAF COLLECTION
April 2018

chmmpeosimery January 2018 June 2018
s M T W T F s s M T W T F s S M T W T F s
7 3 |4 |5 |é 2 3 |4 [5 |6 |7 2
CO I T T | 3 G o |1 2 13 |14 3 4 |5 [ |7 |8 |°
T EEIE B 18 (19 (20 |2 0 ] T
JORE G- YTRA S 22 |23 |24 |25 |26 |27 22 (23 |24 25 (26 (27 |28 17 18 18 |2 |21 |22
| |29 |30 ,-u—r-r 7] 76 C
.
O rd I n a n Ce August 2018 October 2018 November 2018
s M T w 1 _F_s s M T W T F s s M T W T F s
. 1 2 3 4 2 3 4 5 ) 3
Whitewater bbb e | —
7 5 16 [17 |18 ] 7 8 |19 [ |12 4 6 |1
O i T 19 |20 Z
% [50 5 27 R

No Brush/Leaf Collection is scheduled in February, March, May, July, September and December.
Plazse.-. Yard Waste Site

* place leaves and brush, including Christmas 1051 Colli
ollins Road, Dunkirk, Wi
trees, on the terrace the Monday of the scheduled Open April 2-November 20, 2018

collection week by 7 a.m Tues & Thurs 1-7 p.m.. Sat 9 am.-5 p.m.*
* DO NOT set out more than 10 days prior to the

5 A I_e af Va C u u m scheduled pick-up per City Ordinance 62-2. $20 Annual Permit Fee

STRAND City of Monona City of Stoughton calendar
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Analysis Challenges-Leaf Collection Method

Street Svyeeper Leaf Vacuum Leaf Vacuum
City of Whitewater City of Stoughton City of Monona
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Analysis Challenges-Regional Differences/Timing

2019 Fall Foliage
Maps

September 28, 2019

October 26, 2019

. No Change

Minimal
Patchy
Partial

Near Peak

Peak

Past Peak




Analysis Challenges-Regional Differences/Timing
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Future Evolution of TP Leaf Credit

¢ Additional Credit for Weekly Sweeping

® Expand Eligible Land Uses (Single Family and
Multifamily Residential

¢ Impact of Leaf Collection on Downstream Wet Ponds
¢ Percent Street Tree Canopy vs Terrace Trees

¢ MS4 Leaf Management Study Advisory Group through
League of Municipalities
® Interest in Continued Research

L. I \ [
® Focus of Additional Research |- ggremmse s\ i
- 5.10% https:/ldnr.wi govitopiclurbanF orestsiufialplan-treeCanopy. htmi
® Willingness of Communitiesto | |~ ==
. B <0-60%
Contribute $ | [

e ]
Sl =3
. :‘ X jllrf‘y ] é’:’x /'—“’1’*"\’\
ﬂl\"\\:f‘y’&\ ‘ '»“"/A :é' » P l'l "
a Y= hwai" N1/ T

STRAN

o = Urban Forest Canopy. The image above was produced using LIDAR data from 2013.
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Lessons Learned

Manage expectations.

lterations are necessary to maximize eligible areas/credit.
Collaborate with WDNR to explain municipality’s programs.
Provide complete submittal to WDNR.

Desktop Analysis more cost-effective than constructed BMPs.

Use as tool to target future tree planting areas to increase
eligible area.

An MS4 can internally trade TP Leaf Credit from upstream
reach to downstream reach using a 1:1 trade ratio without
formal water quality trading agreement.



Questions
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