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EXECUTIVE SUMMARY
Background

The Village of Shorewood currently has a Stormwater Management Plan that was completed in
1997. A new Milwaukee River Basin TMDL (Total Maximum Daily Load) requires the Village to reduce
non-point source pollution by percentages greater than the previous required 20%. The Village was
awarded a DNR grant to address the TMDL requirements and provide updates to the Village’s
current stormwater management planning components. With the TMDL approval for the Milwaukee
River, a new MS4 (Municipal Separate Storm Sewer System) permit is also being written. This plan
addresses compliance with the current MS4 permit and offers recommendations for further
compliance with the new permit as well as recommendations for progressing towards compliance
with the Village TMDL reduction requirements in the separated sewer area west of Oakland Avenue.
Objectives

This TMDL Stormwater Plan addresses all necessary compliance requirements that are contained in
the North Shore Group MS4 permit.
1. Construction Site Erosion Control Ordinance has been revised to meet DNR compliance.
2. Stormwater Management Ordinance has been revised to meet MMSD and DNR compliance.
3. Stormwater Quality Modeling has been updated to address the changes from 20% reduction
in annual average mass TSS to meet the TMDL for the municipality.
Methodology and Findings

Existing and future water quality conditions were analyzed and forecasted using the computer
modeling program WinSLAMM and compared with the TMDL requirements which are summarized
below.
Table 1-0-1: Required vs. Existing Total Phosphorous and Total Suspended Solids Reductions

Required % Reduction from No - Controls

Existing (Modeled) Reduction from No - Controls

Average TSS
Average TP Percent MODELED
Average TSS Percent
Average TP Percent Reduction Percent
Reduction
MODELED Reduction
MI-32
363.5
24.0%
58%
15%
22%
Note: Percent reduction is calculated as the average of the monthly percent load reductions from a no-controls.
Reach Area (acres)

The compliance gap for TP is 9% which equates to 35 pounds annually and the compliance gap for TSS
is 36% or approximately 21 Tons annually.
Recommendations

The Village should continue to report MS4 Permit required stormwater activities to the DNR annually. It
is recommended that each compliance element of the permit be updated annually as needed and
maintain records of Village efforts for tracking measurable goals. Drafts of standard operating
procedures (SOP) have been provided in this plan.
Focus for green infrastructure should remain in the separated sewer area west of Oakland Ave to
address sediment reductions. Adding green infrastructure when appropriate to capital improvement
projects and as budgeting allows will help keep the Village progressing towards the eventual goal of
TMDL compliance. Currently a compliance schedule has not been fully established. The new 5-year
MS4 permit currently being drafted by DNR will contain the next steps municipalities must take
towards compliance.
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1.1

Definitions
Best Management Practices (BMP):
(BMP): Structural or non-structural measures, practices,
techniques or devices employed to avoid or minimize sediment or pollutants carried in runoff
to waters of the state; or manage the rate of volume of runoff.
Catch Basins:
Basins: An inlet to a storm sewer constructed with a sediment sump on its outlet pipe
to the downstream storm sewer.
Control Structure:
Structure: The manmade structure that controls the water released from a
stormwater facility to the outfall.
Curve Number:
Number: Also called the runoff curve number or CN, is an empirical parameter used in
hydrology for predicting direct runoff or infiltration from rainfall excess, based on the area’s
hydrologic soil group, land use, treatment and hydrologic condition.
Design Storm: A hypothetical discrete rainstorm characterized by a specific duration,
temporal distribution, rainfall intensity, return frequency, and total rainfall depth.
Detention Basin:
Basin: An excavated area installed on, or adjacent to, tributaries of rivers,
streams, lakes or bays to protect against flooding and, in some cases, downstream erosion
by storing water for a limited period of time.
Discharge Volume: The quantity of runoff discharged from the land surface as the result of a
rainfall event.
Drainage Basin:
Basin: Any area of land where precipitation collects and drains off into a common
outlet, such as into a river, lake, or other body of water.
Erosion: The detachment and movement of soil, sediment, or rock fragments by water, wind,
ice or gravity.
Floodplain: The relatively flat lowland that borders a river, usually dry but subject to flooding.
Illicit Discharge: Any discharge to a municipal separate storm sewer system (MS4) that is not
composed entirely of stormwater runoff, except discharges authorized by a WPDES permit or
any other discharge not requiring a WPDES permit.
Impervious Surface: Any pavement or structural element that prevents rain, surface water
runoff, or melting snow from infiltrating into the ground below, including, but not limited to,
roofs and paved roads, driveways, and parking lots.
Infiltration: The process by which rainfall or surface runoff percolates or penetrates into the
underlying soil.
Maximum Extent Practicable (MEP): A level of implementing BMPs to achieve a performance
standard that takes into account the best available technology, cost-effectiveness, and other
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competing issues such as human safety and welfare, endangered and threatened resources,
historic properties, and geographic features.
Municipal Separate Storm Sewer System (MS4): A conveyance or system of conveyances
that is: owned by a state, city, town, village, or other public entity that discharges to waters of
the U.S.; designed or used to collect or convey stormwater; not a combined sewer; and not
part of a sewage treatment plant, or publicly owned treatment works (POTW).
New Development:
Development: A development that results from a conversion of a previous undeveloped
land or agricultural land use.
NonNon-Storm Discharge: A discharge to the storm sewer system created by some process other
than stormwater runoff.
Outfall: The location of where a drain, sewer, or stream discharge.
Peak Flow Discharge Rate: The maximum rate at which a unit of volume of stormwater is
discharged.
Performance Standard
Standard:
dard: A measurable number or narrative indicating the minimum
acceptable outcome for a practice or facility.
Pervious Surface: A surface that infiltrates rainfall during a large portion of the design
rainfall event. Well-managed lawns, fields, and woodlands are examples of pervious
surfaces.
PostPost-Construction Stormwater Discharge: Any stormwater discharged from a site following
the completion of land disturbing construction activity and final site stabilization.
PostPost-Development Condition: The extent and distribution of land cover types, anticipated to
occur under conditions of full development, that will influence stormwater runoff and
infiltration.
PrePre-Development Condition: The extent and distribution of land cover types present before
the initiation of land disturbing activity.
Redevelopment:
Redevelopment: The area where a development replaces an older development.
Retention Basin: A permanent pool of standing water with vegetation around the perimeter
that plays an important role in controlling stormwater runoff. Eventually empties into a
receiving body of water.
Sheet Flow Runoff: An overland flow or downslope movement of water that forms a thin film
and spreads across the soil surface.
Stormwater Management Plan: A document that identifies what actions will be taken to
reduce stormwater quantity and pollutant loads within the municipality.
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Stormwater Runoff: That portion of the precipitation fall during a rainfall event, or that
portion of snowmelt, that runs off the surface of the land and into the natural or artificial
conveyance or drainage network.
Structural Measure: Source area practices, conveyance measures, and end-of-pipe
treatment that are designed to control stormwater runoff pollutant loads, discharge volumes,
and peak flow discharge rates.
SubSub-basin: An area where all the surface run-off flows through a series of rivers, lakes, or
stream to a point in a water course.
Storm Water Pollution Prevention Plan (SWPP
(SWPPP)
SWPPP):
P): A written document describing plans for a
facility to minimize stormwater pollution in the form of runoff. It includes operation and
implementation of best management practices and who is responsible.
Total Maximum Daily Load (TMDL):
(TMDL): It is the calculations of the maximum amount of
pollutants allowed to discharge per day in a waterbody to meet water body quality standards.
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CHAPTER 2 INTRODUCTION
2.1

Background

The Village of Shorewood is an older community which developed most of its available open land by
the 1950's. Much of the development is relatively dense, though residential in nature. The dense
development and associated large amount of impervious areas of streets, roofs, parking lots,
sidewalks, alleys, and driveways results in a large amount of
stormwater runoff that carries pollutants such as oil, sediments, and Under current conditions, and
nutrients, downstream. This non-point source stormwater runoff is with the change in the State of
an area of concern for water quality in the bordering Milwaukee Wisconsin NR216 compliance
River.
implementation, Shorewood
The Milwaukee River has been listed in Section 303d of the Clean
Waters Act as an impaired water body since 1998. The Wisconsin
DNR and partners received official United States Environmental
Protection Agency (EPA) approval for the Milwaukee River Basin total
maximum daily load calculations (TMDL) for total suspended solids,
coliform.

would no longer comply with
pollutant reduction targets
promulgated by the Milwaukee
River TMDL.

total phosphorous, and fecal

Total Maximum Daily Load allotments have been assigned to all bordering municipalities and
discharge permit holders for the Milwaukee River. For simplicities sake, this allotment is given in a
percent reduction number from a baseline condition. The baseline condition set forth in the current
Village’s MS4 permit is a 20 percent reduction in total suspended solids (TSS).
Discharge compliance requirements are set forth by the State and enforced through a Municipal
Separate Storm Sewer System (MS4) Permit. The Village of Shorewood has signed a permit along with
six other municipalities (The North Shore Group Permit). This permit has seven main categories that
the municipalities must comply with, one being pollutant discharge reduction. TMDL reduction
requirements will be enforced by DNR through this permit.
The Village of Shorewood has requested and was awarded funding for TMDL Stormwater Plan to assist
in meeting the Milwaukee River Basin (Reach 32) TMDL for total suspended solids, total phosphorus,
and fecal coliform. It shall be noted that the Milwaukee River Basin is generally only the area of the
Village west of Oakland Ave, often considered the “separated sewer area”, where storm sewers
discharge to the Milwaukee River.
The Village’s current Stormwater Management Plan was completed in 1997. Under current conditions,
and with the change in the State of Wisconsin NR216 compliance implementation, Shorewood would
no longer comply with pollutant reduction targets promulgated by the Milwaukee River TMDL. This
Stormwater Management Plan update is the first step toward compliance with these regulations.

2.2

Plan Objectives

This TMDL Stormwater Plan will address all necessary compliance requirements that are contained in
the North Shore Group WPDES permit:
1. Construction Site Erosion Control Ordinance has been The goal is to improve the
rewritten to help meet TMDL.
water quality of the Milwaukee
2. Stormwater Management Ordinance has been rewritten to
River and to work toward
help meet TMDL.
removing the river from the list
3. The Stormwater Management Plan has been updated to of impaired waters.
address the changes from the baseline 20% reduction to
the Milwaukee River TMDL reduction requirements for the municipality.
Clark Dietz, Inc.
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4. Update and implement Stormwater Pollution Prevention Program facility maps into the DPW
facility SWPPPs.

2.3

Scope of Study
The primary purposes of the Village of Shorewood Stormwater Management Plan is to identify
and analyze the existing conditions in the watershed and provide alternatives to meeting the
pollution reduction gap between the existing conditions and the TMDL requirements. By
identifying the existing water quality conditions and the pollution reduction gap, Village officials
will have a baseline analysis to guide further planning and funding decisions to address the
requirements.

Figure 2-1 Study Area Map
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CHAPTER 3 MIMI-32 REACH WATERSHED
WATERSHED CHARACTERISTICS
3.1

Stormwater Sub-basins

Within the MI-32 Reach there are six basins. These basins represent smaller watersheds
within the study area, all of which eventually drain to the Milwaukee River. These basins
were delineated using Milwaukee County 2015 GIS Contours and Village GIS storm sewer
maps.
Basin boundaries are shown in the below map as well as in Appendix B.

Figure 3-1 Storm Sewershed Basin Areas

3.2

Stormwater Conveyance and Storage System

The stormwater conveyance system consists of overland sheet flow, roadway gutters, and
storm sewers. Most rooftop downspouts are directly connected to the storm sewer system
with the remaining flowing onto yards and driveways. The combined sewer area collects
both sanitary and storm sewer and is not considered in this study as it is not in the MI-32
reach and does not flow to the Milwaukee River. The study area can be seen in Figure 2-1.

3.3

Soils

The nature of soils comprising the top layer of unconsolidated material in the watershed is
important partly because soil properties are a primary factor in determining the volume of
runoff associated with a given rainfall. The U.S. Department of Agriculture Natural Resource
Conservation Service (NRCS) classifies soils hydrologically as A, B, C, or D. Hydrologic soil
Group A soils have a high infiltration capacity and low runoff potential whereas, at the other
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end of the spectrum, soil Group D soils have a low infiltration capacity and a high runoff
potential.
The NRCS web soil survey for the Shorewood TMDL is shown in Appendix A. No soils data
was available due to the heavy manipulation of development and filling during the
urbanization of the Village. For this report, soils were considered clayey with low infiltration
capacity.

3.4

Existing Land Use

This information was obtained from the Village of Shorewood Zoning Map (1/3/2017), and
2019 SEWRPC aerial photographs. Shorewood is characterized by a mixed land use of
residential commercial, and business. The most common land use is high density residential
at 41 percent of the total land use within the project area. Park land and open space is the
second most common land use (18 percent) and is concentrated in basin SH5007 along the
Milwaukee River direct drainage area. High density residential land use comprises 15
percent of the total and occurs in basins SH5006 and 4000. There is little industrial land
use, comprising only 2 percent of the total.

3.5

Future Land Use

Shorewood is fully developed. It is assumed that the future land use will be similar to
existing land use. There is no open land available for any future development. Any further
development would require removal of existing buildings.

CHAPTER 4 WATER QUALITY MODELING
MODELING
The Stormwater Management Plan update will focus on water quality and compliance with the
Milwaukee River TMDL. The water quality modeling is done with the Wisconsin DNR approved and
recommended software: WinSLAMM (Windows based “Source Loading and Management Model”) for
modeling compliance with TSS removal rates for stormwater management. The findings in this report
have been modeled with WinSLAMM Version 10.0.3 based on guidance from the Wisconsin DNR
TMDL Guidance for MS4 Permits: Planning, Implementation, and Modeling Guidance #3800-201404 dated October 28, 2014
WinSLAMM utilizes different inputs to closely model pollutant loading and pollutant reductions in
both large scale models such as entire municipal areas and small-scale models on single parcels.
WinSLAMM’s History Webpage states: “WinSLAMM calculates mass balances for both particulate
and dissolved pollutants and runoff flow volumes for different development characteristics and
rainfalls. It was designed to give relatively simple answers (pollutant mass discharges and control
measure effects for a very large variety of potential conditions).” Meteorological information, land
use and ground cover information, soil characteristics, outfall control practices, particle sizes, and
pollutant types are examples of inputs to WinSLAMM which can help predict sediment loading and
runoff volumes on an annual basis.

Clark Dietz, Inc.
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4.1

WinSLAMM Modeling Input

The modeling calculations use data files and calibrated parameter files specific to the Village’s
characteristics. These parameter files include:
•
•
•
•
•
4.1.1

Rainfall File
Runoff Coefficient File
Particulate Solids Concentration File
Pollutant Probability Distribution File
Particle Size Parameter File
Rainfall Data

WinSLAMM utilizes a parameter file with rainfall data that can include many years or decades of
rainfall information for specific metropolitan areas around Wisconsin and other states. For
Shorewood, the rainfall parameter file recommended for MS4 water quality modeling is the
Milwaukee five-year rainfall starting in 1969. The winter seasons of the precipitation data has been
removed as snow and ice cannot be accommodated by WinSLAMM. The Milwaukee rainfall is not
modeled between December 3rd to March 2nd.
Rainfall File - WisReg – Milwaukee 5-Year Rainfall.ran
4.1.2

Runoff Coefficient File

This contains the parameters specific to different land uses and relates runoff volumes with different
rainfall events on these areas.
Runoff Coefficient File - WI_SL06 Dec06.rsv
4.1.3

Particulate Solid Concentration File

These parameters allowing the WinSLAMM model to determine the weight of particulate solids
loadings from different source area types such as residential areas or freeways.
Particulate Solids Concentration File - WI_avg01.pscx
4.1.4

Pollutant Probability Distribution File

This file describes the pollutant loadings that come from different land use types.

Clark Dietz, Inc.
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Pollutant Probability Distribution File - WI_GEO01.ppd

Figure 4-1 WinSLAMM Modeling Network for Shorewood

4.2

WinSLAMM Land Use Data

4.2.1

Watershed Boundaries

Watershed boundaries for each Storm Sewer Basin within the MI-32 reach were delineated based on
the 2015 1- foot topographic contours available from Milwaukee County Land Information GIS
(Geographic Information Systems) data and analyzing the stormwater conveyance network. The
delineated areas shown in the Storm Sewer Basin Map found in Appendix B are summarized in the
Table 3-1 and 3-2.
Table 4-1 Reach Shed Areas

Reach Shed
MI-32

Area (Acres)
450.5

Area (Square Mile)
0.704

Table 4-2 Storm Sewer Basin Delineated Areas

Storm Basin
SH5001
SH5002
SH5003
SH5005
SH5006
SH5007
SH5009
TOTAL

Clark Dietz, Inc.
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4.2.2

Riparian Areas

Riparian areas are adjacent to waters of the state that are not serviced by the Village’s conveyance
system. The TMDL Guidance for MS4 Permits: Planning, Implementation, and Modeling Guidance
(2014) Part 3 – Modeling provides that areas that never pass through a permittee’s MS4 such as
riparian areas are optional to include in WinSLAMM Modeling. Figure 4-2 and Appendix B contains
the Land Use Map that shows the Riparian areas removed. Table 4-2 represents the Storm Sewer
Basin areas used in the model. Basin SH5007 which borders the Milwaukee River is significantly
smaller (reduction of 87 acres/20%) after removing the riparian park and open space areas which
do not contain any Village maintained storm sewers or conveyance swales.

Figure 4-2 WinSLAMM Land Use Map
Table 4-3 Storm Sewer Basin Areas less Riparian Area

Storm Basin
SH5001
SH5002
SH5003
SH5005
SH5006
SH5007
SH5009
TOTAL

Clark Dietz, Inc.
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4.2.3

Land Use and Source Area Data

With the help of GIS planimetric data, parcels within the Village were assigned a Land Use attribute
based on the most recent land use information from the Village’s Zoning Map, visual inspection.
These characteristics were associated with an appropriate WinSLAMM Standard Land Use to be
included in the Model.

WinSLAMM Standard Land Uses are made up of a representative distribution of source areas. For
example, the High-Density Residential No Alleys Standard Land Use in basin SH5003 is made up of
the following source areas shown in Figure 3-2. WinSLAMM describes this residential area as “Urban
single-family housing at a density of greater than 6 units/acre. Includes house, driveway, yards,
sidewalks, and streets.”
Figure 4-3 Source Area Map

The Land Use Map is shown in Figure 4-2 and the Source Area Map is shown in Figure 4-3, both of
which can be found in Appendix B. Table 4-4 shows the land use break down for each basin.
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Table 4-4 Land Use Breakdown per Basin

5009 5007

5006

5005

5003

5002

5001

Basin

Land Use
Schools
Multi-Family Residential
High Density Residnetial no Alley
High Density Residential w Alley
Strip Commercial
Downtown Commercial
TOTAL
Schools
Misc. Institutional
Multi-Family Residential
High Density Residnetial no Alley
Strip Commercial
Downtown Commercial
TOTAL
Schools
Misc. Institutional
Downtown Commercial
High Density Residential no Alley
High Density Residential w Alley
Multifamily Residential
TOTAL
Multi-Family Residential
High Density Residential no Alley
High Density Residential w Alley

Acres
1.6
10.3
57.2
15.6
0.8
1.9
87.4
17.2
1.9
6.4
5.7
7.1
7.5
45.8
3.3
2.5
2.0
21.6
2.7
3.4
35.6
5.7
0.8
12.2

TOTAL
Schools
Downtown Commercial

18.7
12.7
5.1

High Density Residential w Alley
High Density Residential no Alley
Multi-Family Residential
TOTAL
Multi-Family Residential
Parks and Open Space

77.0
50.4
0.7
145.9
6.3
8.3

TOTAL
Multi-Family Residential
Strip Commercial

14.6
14.1
1.4

TOTAL

15.5

Clark Dietz, Inc.
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Figure 4-4 High Density Residential No Alleys- Standard Land Use

4.3

WinSLAMM Water Quality Practices

The Village of Shorewood implements several different types of best management practices for
controlling stormwater pollution, most of which can be modeled in WinSLAMM and accepted by DNR.
Non-structural practices include street sweeping, catch basin cleaning, and leaf collection. Structural
practices include porous pavement, bioretention, and underground storage. Leaf collection, though
extremely important to the reduction in phosphorous, cannot currently be modeled or credited
towards TMDL pollutant reduction goals.
4.3.1

Street Cleaning

Figure 4-5 Street Cleaning Input
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The Village shares a 2012 Tymco 600 BAH vacuum assisted street sweeper with the Village of
Whitefish Bay and uses it two weeks out of the month. The Village sweeps streets west of Oakland
Ave once per month equating to 24 lane miles. Street parking controls are enforced, and typical
daytime parking is light. Street sweeping inputs to the WinSLAMM model are shown in Figure 4-5.

4.3.2

Catch basin Cleaning

Figure 4-6 Catch Basin Cleaning Input

Figure 4-6 is the WinSLAMM input for catch basin cleaning. The catch basin cleaning operations
consist of cleaning structures on average, once every two years. The Village focuses these operations
in the separated system west of Oakland. The typical catch basin has an 18-inch sump depth that
collects sediment as the first flush runoff enters the structure.
4.3.3

Bioswales

The biofiltration control devices installed in the Village’s separated sewer area are located along
Wilson Drive (2018) and Capital Drive (2010). Figure 4-7 shows the input parameters for the
bioswales that have been installed along Wilson Drive and the areas also include the device installed
just east of Wilson on Olive (2012).
According to DNR Technical Guidance: Modeling Post-Construction Storm Water Management
Treatment 3800-2020-01:
“Engineered Soil 33. DNR allows 100% TSS and TP removal credit for the volume of runoff that is
infiltrated into the underlying soil; 80% TSS and 0% TP removal credit for the volume of runoff that is
filtered through an engineered soil filtering layer that meets the requirements of Technical Standard
1004 (Bioretention for Infiltration), and that is discharged via an underdrain; and 0% removal credit
for the volume of runoff that overflows or bypasses the filter.”

Clark Dietz, Inc.
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The bioswale cross sections meet DNR technical guidance and have the required 24-inches of
engineered soil material and suggested 24-inches of stone storage beneath. The native soils in the
area are considered clayey, and infiltration is not considered possible, therefore underdrains were
included in their design and construction.

Figure 4-78 Bioswale Input Data

Figure 4-87 Capitol Dr and Wilson Dr Bioswale Examples

Clark Dietz, Inc.
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4.3.4

Green Alleys

Two select alleys in 2019 were reconstructed to contain pervious pavement, filtering water where it
falls and providing pollutant treatment through the pavement as well as the aggregate base below.
Each alley receives stormwater flows from completely impervious areas. Alley 2A is in basin SH5002
behind the businesses at the intersection of Capitol and Wilson Dr. and contains approximately
4200 square feet of pervious pavement receiving run-on flow from 0.5 acres. Alley 4A is a northsouth alley located north of Marlborough Dr. just east of Wilson Dr. which is in basin SH5001. Alley
4A accepts 0.285 acres of run-on flow to a pervious pavement area of 2200 square feet. Each of the
alleys contain an aggregate base reservoir 16 inches in depth with a 6-inch underdrain.

Figure 4-9 Alley 2A(Left) looking south and Alley 4A(Right) looking east

4.3.5

Underground Storage Pond

Shorewood High School athletic field contains an underground storage basin that captures the water
which falls on the synthetic turf. This underground storage area has a discharge of near zero. The
storage has been modeled using WinSLAMM’s “other device” option with a zero discharge for 100%
capture of solids.

Figure 4-10 Shorewood High School Athletic Field

Clark Dietz, Inc.
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4.4

WinSLAMM Modeled Results

A WinSLAMM Model was created for the MI-32 TMDL reach area in the Village utilizing the
parameters described in Chapter 4.2 above. The results of the run model are shown below in Table
4-5.
Table 4-5 Modeled Pollutant Reductions from No-Controls

Existing Modeled Reduction from No - Controls

Shorewood
Reach

MI-32

TP Yield
Shorewood TP Yield TSS Yield
(lbs/year) TP Percent
Area (acres) (lbs/year) (lbs/year)
MODELED MODELED
Reduction Reduction
363
387
115,442
58
15%

TSS Yield
(lbs/year) TSS Percent
MODELED MODELED
Reduction Reduction
25,502
22.1%

Current Village practices reduce the suspended solids load by over 22 percent and is reducing the
phosphorous load to the River by 15 percent.

4.5

Comparison with Milwaukee River Basin TMDL Requirements

The Village of Shorewood is part of the MI-32 Milwaukee River TMDL Reach Basin. The Total
Maximum Daily Loads for Total Phosphorous, Total Suspended Solids, and Fecal Coliform – Final
Report (DNR TMDL Report) contains specific loading reduction requirements for the Village basins as
summarized in Table 4-6. Appendix C contains the extracted pages from the TMDL Report
referenced.
Table 4-6 Required % reductions from Baseline and No-Controls Conditions for Total Phosphorous and Total Suspended Solids

Required % Reduction of MS4 TP and TSS- FINAL From Baseline
Shorewood Shorewood
Average TP Percent
Average TSS Percent
Reach
Area (acres)
Reduction
Reduction
MI-32
461
14%
48%
Note: Percent reduction is calculated as the average of the monthly percent
load reductions from baseline.

Required % Reduction from No - Controls
Average TP Percent
Reduction
24%

Average TSS Percent
Reduction
58%

The required reductions are presented in the DNR TMDL Report as a percentage from a baseline
condition. The baseline condition is considered by the DNR to be a 20% reduction of TSS from a nocontrols condition. TP baseline condition is considered a 11.3% reduction from a no-controls
condition. These percentages reflect the stormwater quality regulations in s. NR 151.13 and set the
starting point for the TMDL allocations. TMDLs are required, at a minimum, to meet existing
regulatory requirements.
The reductions from baseline are given as a percentage above and beyond the regulatory
requirement. The WinSLAMM Modeling results are given as reductions from a no-controls condition.
The conversion between no-controls and baseline reductions is presented in the Wisconsin DNR TMDL Guidance for MS4 Permits and shown below:

Clark Dietz, Inc.
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•

No Controls Reduction of TSS = 20 + (0.8 * % Baseline Reduction of TSS)

•

No Controls Reduction of TP = 11.3 + (0.887 * % Baseline Reduction of TP)

This report only looks at percent reductions from a no-controls condition as this is how WinSLAMM
modeling results are given. Table 4-7 directly compares the required percent reduction from nocontrols with the modeled reductions from no-controls taken directly from WinSLAMM. Results are
summarized in section 4.6 below.
Table 4-7: A comparison of the Required and Modeled No-Controls Pollutant Reductions

Required % Reduction from No - Controls

Existing (Modeled) Reduction from No - Controls

Average TSS
Average TP Percent MODELED
Average TSS Percent
Average TP Percent Reduction Percent
Reduction
MODELED Reduction
MI-32
363.5
24.0%
58%
15%
22%
Note: Percent reduction is calculated as the average of the monthly percent load reductions from a no-controls.
Reach Area (acres)

4.6

Summary of Results

The current practices implemented by the Village are achieving a 22 percent reduction of TSS and
15 percent reduction of TP. The Village will need to make up a 36 percent gap in TSS reduction and
a 9 percent reduction in TP for final compliance with the Milwaukee River TMDL. It is unknown when
the Village will be required to meet the reductions from the DNR TMDL Report.
The breakdown of reductions per best management practice modeled is shown in Table 4-8. The
non-structural practices make up over 19% of the total reductions and are the most effective at
reducing pollutants.
Biofiltration treats 2.92 acres and provides 1.36% of the total TSS reductions. It should be noted
that Biofilter #1 represents a total of 6 devices concentrated along Capitol Dr with a 100% area of
impervious directed towards them.
The Village’s green alleys provide treatment for less than one acre of land use area and provide
0.20% of the total TSS reductions.
The underground storage at the Shorewood High School provides 0.70% of the total TSS reductions
in the Village and treats 2.5 acres of the Institutional land use.
Table 4-8 Percent Reduction of TSS by existing Village Practice
Best Management
Practice
Street Cleaning
CB Cleaning 4yrs
Biofilters #1
Biofilters #2
Biofilters #3
Biofilter #4
Biofilter #5
Green Alley 4A
Green Alley 2A
Underground Storage

Location

Basin

TMDL Study Area
TMDL Study Area
Capitol Dr. adjacent to High School
Wilson Dr. between Olive and Sheffield
Wilson Dr. @ Congress St.
Wilson Dr. @ Kensington Blvd.
Capitol Dr. @ Woodburn St.
N. Wilson Dr. and N. Woodburn Ave.
N. Sheffield Ave. and N. Marlborough Dr.
Shorewood High School Athletic Field

All
All
SH5002
SH5001
SH5005
SH5009
SH5002
SH5001
SH5002
SH5002

Clark Dietz, Inc.

Tributary
Annual TSS
Annual TSS Reduction Percent Reduction
Area (Ac.)
Reduction (lbs) Rate (lbs/Ac.)
from No-Controls
363.50
17774
49
15.40%
363.50
5138
14
4.45%
0.60
772
1287
0.67%
1.39
509
366
0.44%
0.08
36
444
0.03%
0.20
34
168
0.03%
0.36
215
598
0.19%
0.29
57
201
0.05%
0.50
164
326
0.14%
2.50
810
324
0.70%
TOTAL
25510
22.10%
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CHAPTER 5 EVALUATION OF CURRENT
CURRENT VILLAGE MS4 PERMIT COMPLIANCE
PRACTICES
5.1

Introduction

The Village of Shorewood, along with the City of Glendale and the Villages of Bayside, Brown Deer,
Fox Point, Whitefish Bay, and River Hills, referred to as the North Shore Group, own and operate
municipal separate storm sewer systems (MS4) that discharge to waters of the state. The North
Shore Group has been issued a permit to discharge under the Wisconsin Pollutant Discharge
Elimination Systems (WPDES) in accordance with s. 283.33, Wis. Stats., and subch. I. of NR 216,
Wis. Adm. Code. State and Federal regulations require that MS4 operators shall develop and
implement a program to ensure that municipal operations are performed in ways that will reduce
contamination of storm water discharges.
The North Shore Group permit has seven compliance categories that each Village is required to
implement and report on annually. The Village’s current practices for each category have been
evaluated and are discussed as part of this Chapter.

5.2

Public Education and Outreach

To comply with its MS4 permit, the Village of Shorewood is required to “implement a public education and
outreach program to increase the awareness of storm water pollution impacts on waters of the state to encourage
changes in public behavior to reduce such impacts. The intention is for the program to be implemented as a group
(North Shore group co-permittees) but the Village is not prohibited from implementing their own community
program. The program may also incorporate cooperative efforts with other entities which are not regulated by the
permit.”
“The North Shore Group shall be responsible for prioritizing education topics each year at an annual meeting. All
topics shall be addressed at least once during the permit term with a minimum of 3 topics being addressed each
year.”
5.2.1

Existing Village Practices

The Village has identified its targeted audiences as residents, students, pet owners, and business
owners. These audiences are the focus of the Village’s Education and Outreach program, which
include the following actions:
1. The Village of Shorewood allocates funding annually for the Shorewood Waters Project
(SWP), an on-going stormwater education and outreach program. SWP activities are
funded annually through the Department of Public Works (DPW) operating budget, grants
and local organization partnerships. The mission of the SWP is to engage the community
by connecting people to their water resources.
http://www.villageofshorewood.org/watersproject
5.2.2

Recommended Village Practices

To comply with the current MS4 Permit, the Village should maintain a written document that can be
referenced by staff for tracking procedures of the Education and Outreach efforts as outlined in Part
II.A. This document would include the prioritization of education topics and measurable goals from
efforts.

Clark Dietz, Inc.
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5.3

Public Participation and Involvement

Compliance with the MS4 permit requires the Village to “implement a program to notify the public of activities
required by the permit and to encourage input and participation from the public regarding these activities. This
program shall include measurable goals for public involvement and participation, from various interest groups such
as river partnerships, and comply with applicable state and local public notice requirements.”
5.3.1

Existing Village Practices

The following activities have been part of the Village’s past Public Participation and Involvement
Efforts:
1. The Shorewood Waters Project activities have included a river clean up, the Surf Atwater
event with the SURF Rider Foundation, and creation of a Fish & Feather Festival. The Fish &
Feather Festival is a community event at Shorewood’s Hubbard Park on the Milwaukee River
that includes demonstrations and displays by area conservation organizations. Additionally,
SWP partners with the Shorewood Senior Resource Center and Shorewood Public Library in
the establishment of a Monarch Waystation on Atwater Bluff and participates with a vendor
booth and activities at various community events.
2. The Village posts the MS4 Annual Reports to the Village website for public viewing and
presents the report annually at a Village Board meeting.
3. The Village has hosted several informative presentations by consultants and other
organizations with relations to ongoing stormwater initiatives in the Village.
4. The Village Board of Trustees periodically surveys the Community and requests input on
conservation and green initiatives, Village maintenance activities, and many other categories
allowing residents to record opinions. The Village uses this input to help benchmark service
delivery and to make more well-informed decisions related to civic matters, budgets, and
policies.
a. https://www.villageofshorewood.org/DocumentCenter/View/7384/2019Community-Survey-Results
5.3.2

Recommended Village Practices

To comply with the current MS4 Permit, the Village should maintain a written document that can be
referenced by staff for tracking procedures of the Public Involvement and Participation efforts as
outlined in Part II.B.

5.4

Illicit Discharge Detection and Elimination

The Village of Shorewood storm drainage system discharges to the Milwaukee River. In addition to
stormwater runoff, the storm drainage system connected to each of these outfalls has the potential
to carry other discharges which may be introduced to the stormwater drainage system, including
sanitary sewage, waste oil, and other substances which may harm downstream water quality. The
term “illicit discharge” is generally used to refer to any discharge to a storm drainage system that is
not composed entirely of stormwater, except those discharges allowed by an ordinance or permit.
In recognition of the potentially harmful impacts of illicit discharges, WNDR has identified
development of an Illicit Discharge Detection and Elimination (IDDE) program as a condition of the
Village’s Stormwater Discharge Permit. Specific program requirements are included in Part III,
Section A of the WPDES Municipal Separate Storm Sewer System Permit No. WI-S061565-03
(included in Appendix D).
D The program must include the following:
Clark Dietz, Inc.
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1.

2.

3.
4.
5.
6.

7.

An ordinance or other regulatory mechanism to prevent and eliminate illicit discharges and connections to
the MS4. At a minimum, the ordinance or other regulator mechanism must prohibit the discharge, spilling,
or dumping of non-stormwater substances or materials into waters of the state or the MS4, identify nonstormwater discharges or flows that are not considered illicit discharges, and establish inspection and
enforcement authority.
Ongoing field screening at outfalls during dry weather periods during the term of the permit. At a
minimum, field screening shall be documented and shall include visual observation and field analysis if flow
is observed.
Procedures for responding to known or suspected illicit discharges.
Procedures to remove illicit discharges from its MS4 system as soon as possible (according to the permit,
within three working days to the maximum extent practicable).
Immediately notify WDNR in accordance with Ch. NR 706 Wis. Adm. Code. Contact shall be made with the
WDNR via the WDNR 24-hour toll-free spill hotline at 1-800-943-0003.
Notice to the affected municipality within one working day in the case of an illicit discharge that originates
from the permittee’s permitted area and that discharges directly to a municipal separate storm sewer or
property under the jurisdiction of another municipality.
The name, title, and phone number of the individual(s) responsible for responding to reports of illicit
discharges and spills shall be included in the illicit discharge response procedure and submitted to the
Department of Public Works.
5.4.1

Existing Village Practices

Shorewood’s current illicit discharge detection and elimination program include the following
compliance measures:
1. The Village maintains a stormwater management ordinance that prohibits nonstormwater discharges as part of post-construction stormwater management in Chapter
250-19 of the Village ordinance.
2. Shorewood’s illicit discharge detection and elimination program includes quarterly
inspection of all stormwater outfalls.
Table 5-1 Village Outfalls to Milwaukee River

5.4.2

Recommended Village Practices

To comply with the current MS4 Permit, the Village should maintain a written document that can be
referenced by staff for tracking procedures of the Illicit Discharge Detection and Elimination Program
efforts as outlined in Part III.A.
Additions to the current Village practices should include:
1. Providing information on the Village website for homeowners to report illicit discharges.
2. Maintain appropriate written records of outfall inspections.
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5.5

Construction Site Pollution Control

Pollution from construction sites, construction materials and specifically erosion of exposed dirt
poses a threat to the natural waterways of the Village. Construction sites within the Village are
required to incorporate erosion control measures whenever there is land disturbance on a property.
The MS4 Permittee compliance includes several required practices. These program requirements
are included in Part III, Section B of the WPDES Municipal Separate Storm Sewer System Permit No.
WI-S061565-03 (included in Appendix D).
D and include:
1. Maintain and enforce the municipal ordinance regarding construction site stormwater
discharge performance standards.
2. Conduct plan reviews to ensure site erosion control plans are in accordance with Department
technical standards and the Village ordinance.
3. Maintain records of site inspections
4. Notify landowners who apply for local construction or land disturbance permits of the possible
applicability of additional DNR permits required for their proposed project.
5.5.1

Existing Village Practices

Village inspection personnel receive training regarding erosion control and inspection
practices. Given the limited development opportunities, a minimal number of construction
site erosion control permits are issued annually by the Village.
The Village’s current Construction Site Pollution Control program includes the following practices:
1. Enforcement of Chapter 250 Construction Site Erosion Control and Stormwater
Management Ordinance which requires a permit be issued by the Village for any land
disturbing activities or land development that meet the following criteria:
a.
b.
c.
d.
e.
f.
g.

Those requiring a subdivision plat approval or the construction of houses or commercial, industrial,
or institutional buildings on lots of approved subdivision plats.
Those requiring a certified survey approval or the construction of houses or commercial, industrial,
or institutional buildings on lots of approved certified surveys.
Those involving grading, removal of protective ground cover or vegetation, demolition, excavation,
land filling or other land disturbing activity affecting a surface area of 4,000 square feet or more;
Those involving excavation or filling or a combination of excavation and filling affecting 400 cubic
yards or more of dirt, sand or other excavation or fill material.
Those involving street, highway, road, or bridge construction, enlargement, relocation, or
reconstruction.
Those involving the laying, repairing, replacing, or enlarging of an underground pipe or facility for a
distance of 300 feet or more; and
Those involving grading, removal of protective ground cover or vegetation, excavation, demolition,
land filling or other land disturbing activity on slopes of 12% or more.

https://www.villageofshorewood.org/DocumentCenter/View/166/Erosion-Control-PermitPDF?bidId= (Permit Application is attached in Appendix E.)
2.
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3. Permit applications are submitted to and reviewed by the Planning and Development
Department with assistance from the Village Engineer, as necessary. Permits are issued
after all requirements of the application are met.
4. Inspections are performed by the Building Inspector or his designee.
5.5.2

Recommended Village Practices

5.6

To comply with the current MS4 Permit, the Village should continue to maintain in its
BS&A software a written document which can be referenced by staff for tracking
procedures of the Construction Site Pollution Control Program as outlined in Part III.B.
Post-Construction Stormwater Management

To comply with the MS4 Permit the Village is required to “continue to implement and enforce a
program that establishes measurable goals and controls the quantity and quality of discharges from areas
of new development and redevelopment, after construction is completed.” Specific program
requirements are included in Part III, Section C of the WPDES Municipal Separate Storm Sewer
System Permit No. WI-S061565-03 (included in Appendix
Appendix D).
D The program must include the
following:
1. Maintain and enforce the municipal ordinance regarding post-construction stormwater
management performance standards of which shall be equivalent or more restrictive than NR
151.121 and 151.241 of the Wisconsin Admin Code.
2. Conduct plan reviews to ensure site stormwater management and long-term operation and
maintenance plans are in accordance with Department technical standards and the Village
ordinance.
3. Enforce long-term maintenance requirements for landowners responsible for the long-term
maintenance activities of post-construction storm water facilities.
4. Notify landowners who apply for local construction or land disturbance permits of the possible
applicability of additional DNR permits required for their proposed project.
5.6.1

Existing Village Practices

1. The Village has an intake protocol for the review of redevelopments or those sites which
meet the criteria of the Stormwater Ordinance. The Planning and Development Department
and consulting engineering review the project for compliance with Village Ordinances.
2. The Village’s ordinance for post-construction stormwater management standards is dictated
by MMSD’s Chapter 13 for stormwater quantity discharge and by DNR’s NR151.121 for
stormwater quality discharge. Appendix F contains a draft revised version.

5.6.2

Recommended Village Practices

The Village should consider the following additional practices for incorporation in the PostConstruction Stormwater Management Program:
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1. Verify maintenance agreements have been recorded with past land developments, and
follow-up to obtain them if records are not found.
2. Collect and record annual inspection reports from the landowners that hold maintenance
agreements with the Village to verify compliance with the maintenance activities listed in
the agreements.

5.7

Pollution Prevention

To comply with the MS4 Permit the Village is required to continue implementing and enforcing a pollution
prevention program that establishes measurable goals to prevent or reduce the discharge of pollutants in
storm water runoff. The Permittee through the implementation of this program shall:
1. Continue to inspect the following:
a. Municipally-owned storm water management facilities. Necessary
repairs/maintenance shall be documented during the inspection;
b. Privately-owned storm water management facilities where the Permittee
has established maintenance authority through long-term maintenance
agreements or other legal documentation. At minimum, all privately
owned facilities with LTMA’s that are more than 5 years old shall be
inspected at least once per the term of this permit.
c. Municipal garages, yards, storage areas, and any other municipally
owned and operated facility with potential to generate storm water
pollution. Inspections shall be conducted annually or according to the
schedule identified in the site-specific Storm Water Pollution Prevention
Plan (SWPPP) prepared for the facility.
2. Perform or require necessary maintenance at inspected facilities within a
reasonable timeframe and document all minor maintenance activities conducted
throughout the year for inclusion in the annual report.
3. Notify the Department of scheduled major maintenance activities prior to starting
work.
4. Continue to implement municipal yard SWPPPs. Update municipal yard SWPPPs if
any of the following circumstances occur:
a. Expansion of the facility or a change in material handling or storage will
result in significant increases in the exposure of pollutants to storm water
discharged either to waters of the state, the Permittees MS4, and
adjacent MS4, or to storm water treatment devices;
b. An inspection or visual observation finds that the provisions of the SWPPP
are ineffective in controlling storm water pollutants discharged to either
waters of the state, the Permittees MS4, an adjacent MS4, or to
downstream storm water treatment devices;
c. Upon notice that the Department finds the SWPPP to be ineffective in
achieving the conditions under this subsection.
5. Continue street cleaning and routine cleaning of catch basins according to the
frequency included in the Permittees pollutant loading analysis. Notify the
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Department of any proposed modifications to the sweeping or catch basin cleaning
schedule prior to implementation.
6. Properly dispose of street cleaning and catch basin cleaning waste.
7. Properly dispose of any solids, sludge’s, filter backwash or other pollutants removed
from storm water management facilities in a manner that prevents any pollutant
from the materials from entering the waters of the state, and complies with all
applicable Federal, State, and Local regulations.
8. If road salt or other deicers are applied, no more shall be applied than the amount
necessary to maintain public safety, as determined by the Permittee. To achieve
this requirement, a winter road management plan shall be developed and
implemented. At minimum, the plan shall include the following:
a. Identification of staff responsible for implementing winter road
management.
b. Identification of truck routes with attention to waterway crossings and
road areas within 100 feet of a water body.
c. Description of deicing equipment and methods of calibrating equipment.
d. Description of deicing and anti-icing products and their effective
temperature range.
e. Description of deicing and anti-icing products in pounds of product per
lane mile.
f. Disposal locations for mass snow removal (if applicable).
g. Evaluation of the winter road management plan implementation
submitted with each annual report. The evaluation shall include an
estimate of the amount of products used per month.
Note: The Department recommends recording usage on a per event basis
until the winter road management plan is optimized for varying weather
conditions.
9. Maintain proper management of leaves and grass clippings, which may include onsite beneficial reuse as opposed to collection.
10. Adhere to site-specific nutrient application schedule for application of lawn and
garden fertilizers on municipally controlled properties with pervious surfaces over 5
acres each. The site-specific nutrient application schedule must be based on
appropriate soil tests.
11. Ensure all utility staff is aware of general WPDES permits and requirements, such
as the hydrostatic test water and water supply system water when discharging to
the MS4. A list of these permits and requirements can be found at the following
website: http://dnr.wi.gov/topic/wastewater/GeneralPermits.html
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5.7.1

Existing Village Practices

The Village’s pollution prevention program includes:
•

•
•

•

•

•

•

•

Clark Dietz, Inc.

Stormwater BMP Inspections & Maintenance
o DPW staff regularly inspects and maintains thirteen biofiltration devices in
the Capitol Drive right-of-way and a bioswale located at the intersection of N.
Wilson Drive and E. Olive Street. Maintenance includes litter control,
weeding, and replacement of failing plant material, as necessary.
Municipal Stormwater Pollution Prevention Plan (SWPPP)
o The Department of Public Works updated its SWPPP for the DPW facility in
August 2020.
Street Sweeping
o Responsible for 68 lane miles
o Frequency: once monthly
o Record keeping: log dates, operator and debris
o Street sweeper shared with the Village of Whitefish Bay
o Material Disposed: as solid waste
Catch Basin Cleaning
o The Village owns 1,081 catch basins.
o Catch basins are cleaned every 2-3 years depending on history/past
performance
o The collected material is disposed of at the Jones Island water reclamation
facility.
Leaf Collection
o The Village conducts bulk vacuum curbside collection of leaves for the
residents of Shorewood starting the third Monday of October and continuing
through the first Friday of December.
o Residents are educated about the service through the Village website and
flyers. Residents are instructed to place leaf piles at the edge of the curb on
the parkway. Residents are asked not to place leaves in the street where
they can enter the stormwater system or clog storm inlets.
o Under contract with Waste Management, collected leaf material is
composted at a Waste Management facility.
Curbside Yard Waste Collection
o The Village provides weekly in-season yard waste collection service to the
residents of Shorewood (April through November). The Village’s residential
yard waste is composted at an off-site Waste Management facility.
o Chippable brush is collected curbside once per month in-season (April
through November). Any chipped material which is not used as mulch in
Village parks and planting areas is composted at an off-site facility under
contract with Waste Management.
Winter Road Management
o Responsible for 68 lane miles
o The Village has a Winter Road Maintenance Plan
o The Village manufactures its own brine which is used both for pre-wetting
and anti-icing.
o Salt spreaders are calibrated throughout the winter months as needed
Turf Management
o Approximately 14 acres of Village owned parks and green spaces
o Maintenance performed under contract per the written turf management plan
o Pesticide, herbicide, and fertilizer use managed under a natural lawn care
program with no pesticide or herbicide use and only natural fertilizers
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5.7.2

Recommended Village Practices

To comply with the current MS4 Permit, the Village should maintain a written document that can be
referenced by staff for tracking procedures of the Pollution Prevention Program efforts as outlined in
Part III.D.
A draft Standard Operation Procedure (SOP) document has been provided in Appendix G.

5.8
5.8.1

Stormwater Quality Management Program
Existing Village Practices

1. The Village’s 1997 stormwater management plan addressed flooding and water quality.
This report, herein, updates the stormwater quality management with modeling of
existing Village conditions and how they pertain to the Milwaukee River TMDL.
5.8.2 Recommended Village Practices
Recommendations for Village improvements can be found in Chapter 6 of this report.

5.9

Storm Sewer System Map

The Village is required to “maintain a current MS4 system map that identifies the waters of the state, all municipal
outfalls, identification of swales and sewer conveyance, locations of stormwater management facilities, public open
lands, and municipal garages, storage areas, and other public works facilities.”
A map which complies with the MS4 Permit requirements can be found in Appendix H.
This map should be updated annually as new BMPs are installed, or storm sewer networks are changed.
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CHAPTER 6 RECOMMENDED WATER QUALITY
QUALITY PRACTICES
6.1

General Discussion

This chapter discusses opportunities for the Village to close the pollutant reduction gap between the
current Village conditions and the required TMDL reductions. Both nonstructural and structural
alternatives were evaluated. Structural alternatives considered for water quality improvements were
chosen to blend into the urban surroundings and build upon the Village proactive approach to
analyzing all capital improvement projects for the inclusion of stormwater management structural
controls. Table 6-1 below shows the gap between the existing modeled annual reductions and the
required annual reductions.
Table 6-1 Reductions to be obtained for compliance

Pollutant Reduction Gap from Required to Existing (Modeled)
Total Phosphorus (TP)
9%
93 lbs

Total Suspended Solids (TSS)
36%
41,542 lbs

6.2

Recommendations for Water Quality Improvement

6.2.1

Street Cleaning Frequency

Of the total annual TSS reduction within the Village’s separate sewer area, 15% reduction is
achieved by Street Cleaning. Utilizing the vacuum-assisted sweeper for a more intensive schedule
during the non-winter months can increase the annual load reductions. Realized reductions from
either bi-weekly or weekly cleaning frequencies are shown in Table 6-2. It is worth noting that
increases to this frequency do not appear to have any significant impact on the effectiveness of
catch basin cleaning. The increase in Total Phosphorous reduction is also shown compared to the
current cleaning frequency.
Table 6-2 Street Cleaning Efficiency

Frequency

TP Reduction
Increase from
Current Practices

Annual TSS
Reduction
Reduction

Monthly Street Cleaning (Current)

+ 0%

15%

Bi-Weekly Street Cleaning

+ 4%

22%

Weekly Street Cleaning

+ 7%

28%

Increased frequency of street sweeping would require either contracted services, or the purchase of
the Village’s own vacuum-assisted sweeper with increased knowledgeable staff to perform the
required actions. An estimated cost of a new street sweeper is approximately $250,000, which could
be partially offset by a DNR UNPS Grant. Staffing costs would be equivalent to one DPW FTE.
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6.2.2

Green Alley Program

The current green alley program is based on $750,000 funding level every two years. Figure 6-1
shows an alley reconstruction program schedule from between 2019 and 2027. The 2019
reconstruction program included two green alleys treating a total of 0.8 Acres for an increase in

Figure 6-1 Alley Reconstruction Program Map

annual TSS reduction of 0.2%. Only alleys in the TMDL area should be those considered for green
conversion. Converting conventional alleys to green alleys as part of the alley reconstruction
program will yield additional pollutant load reductions similar to that realized in 2019. With
continued budget allocations directed towards green alleys in the range of $350,000 bi-annually,
potential contribution to annual TSS reduction is shown in Table 6-2.
Table 6-3 Green Alley TSS Reduction

Year
2019
2021
2023
2025
2027

Budget
$350,000
$350,000
$350,000
$350,000
$350,000

Green Alley
Tributary Area
0.8 Acres
~ 1 Acre
~ 1 Acre
~ 1 Acre
~ 1 Acre

* Does not include maintenance costs

Clark Dietz, Inc.

TSS Collected
(lbs)
221
332
332
332
332

$/lb TSS
Collected*
$1,584
$1,054
$1,054
$1,054
$1,054
TOTAL

TSS % Reduction
0.20%
0.30%
0.30%
0.30%
0.30%
1.40%
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6.2.3

Ash Tree replacement with Biofiltration and Street Tree Pits

Trees provide valuable stormwater management
including canopy interception, evapotranspiration,
and improvement of soil infiltration.
With the arrival of the emerald ash borer, Southeast
Wisconsin is seeing a significant loss of ash trees and
the resulting impacts of their loss on stormwater
management. Options for dealing with EAB have
included long-term chemical treatment or removal.
Replacement of these trees utilizing Biofiltration or
street tree pits may provide additional stormwater
management benefits. Curb cuts that allow water
from the street into terrace areas that contain
engineered soil media, stone storage, and vegetation
that includes a stormwater tree can be simple and
efficient ways to realize pollutant reductions. The
engineered soil and stone storage provide the tree
with a healthy environment, while the tree increases
the aesthetics of the area and increases the
stormwater management where it is planted.
A schematic of a “tree pit” is shown in Figure 6-2.
Pollutant reduction can be achieved from strategically
placed street tree pits are like those of the
biofiltration swales found along Wilson Dr. and
Capitol Dr but would include a tree.
Figure 6-2 Tree Pit Schematic, credit: US EPA,
Stormwater to Street Trees

Table 6-4 shows the pollutant reduction provided as
the number of tree pits increases in the Village.

Table 6-4 TSS Reduction from Tree Pits

Average Tree Pit Size of 375 square feet
Number of Tree Pit Tributary Area Increase in TOTAL
Tree Pits
(Acres)
Annual TSS % Reduction
1
0.3
0.05%
5
1.5
0.25%
10
3
0.50%
25
7.5
1.25%
50
15
2.50%
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Figure 6-3 Street Tree Map

A map of the ash trees within the TMDL Study Area is shown in Figure 6-3. The Village should
consider tree-pit installation with large capital improvement projects which include curb or pavement
removal. Terrace areas have the potential to contain a maze of utilities including private laterals,
fibers, cables, wires, and pipes, all of which should be carefully researched and considered during
planning to determine feasibility and minimize costs.
6.2.4

Maintenance Agreement Compliance

The Village has potential to realize additional TSS reductions from private developments. Practices
installed at developments such as the Harbor Chase Facility off Capitol Drive increase the TSS
reduction in the Village. Table 6-5 shows known reductions from privately owned BMPs within the
TMDL Study Area. The Village should consider the following which would allow these practices to be
added to the WinSLAMM Model and overall pollutant reduction.
1. Verify maintenance agreements have been recorded with past land developments, and follow-up to
obtain them if records are not found.
2. Collect and record annual inspection reports from the landowners that hold maintenance
agreements with the Village to verify compliance with the maintenance activities listed in the
agreements.
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3. Add the pollutant reduction BMP’s to the WinSLAMM Model to close the pollutant reduction gap
from TMDL compliance.
4. When a new development or redevelopment takes place in the Village that requires sediment
reduction, the Village should obtain a maintenance agreement and update the sediment loading
model.
Table 6-5 Potential TSS Reduction from Existing Development
Development Name
Metro Market
Metro Market
The Oaks of Shorewood Development
Harbor Chase Development

6.2.5

BMP Type
PERVIOUS PAVEMENT
UNDERGROUND STORAGE
UNDERGROUND STORAGE
UNDERGROUND STORAGE

Increase in TOTAL
Annual TSS Reduction
Annual TSS % Reduction
(lbs)
100
0.09%
59
0.05%
144.5
0.13%
248
0.22%
TOTAL
0.49%

Regenerative Stormwater Conveyance at Outfall Locations

A regenerative stormwater conveyance system
(RSC) is a series of stepped rock weirs that
create riffle pools that treat quantity and quality
of stormwater runoff. RSCs are effective at
reducing pollutants from otherwise untreated
point outfalls before the stormwater reaches the
ultimate downstream water body or installed to
manage the first flush from surface runoff.
Several of Shorewood’s stormwater outfalls are
along the Milwaukee River, set into the steep
bluff. This system is ideal for steep slopes where
other practices would not be feasible. Figure 5-5
shows a typical cross-section. A sand and
woodchip media at the bottom of the riffle pools
capture pollutants and treat flow.
Figure 6-4 RSC Example Installed

Typically, a three-cell system with established
vegetation and stone storage promoting infiltration will yield 70% TSS reductions and 20% TP
reductions. The material costs are similar to that of a bioswale, but the construction costs would be

Figure 6-5 RSC Schematic Profile
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increased as the nature of work would involve smaller machinery on steep slopes near waterways.
The Village would need to obtain prior approval from the Milwaukee County Parks and would be
required to comply with County construction and maintenance restrictions.
6.2.6

Proprietary Flow-Through Treatment Devices

There are many structural stormwater pollution reduction devices that can be installed to replace
catch basins or manholes within the storm sewer network. These treatment devices use filters,
baffles, whirlpools, and skimmers to collect pollutants such as TSS and TP. Several types which are
specifically recognized in WinSLAMM include Hydrodynamic Devices, Up-Flo Filters (Hydro
International), and StormFilters (ConTech).
Hydrodynamic separators are designed to create a whirlpool in a chamber that allows sediment to
settle out to the bottom while floatables and oils rise to the top, remaining trapped as cleaner water
leaves the unit.

Figure 6-6 stormfilter(top-left), Up-Flo Filter(top-right), Hydrodynamic Separator (bottom-left), Jellyfish Filter (bottom-right)
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Up-Flo Filters “combine sedimentation and screening with filtration. They are also chambers that
directs flow through a filter and screen for pollutant removal.
StormFilters use rechargeable, media filled cartridges that absorb and retain pollutants. These are
placed in an underground treatment chamber where runoff passes through the filter cartridges.
While these proprietary devices can help with pollutant reduction, they require proper maintenance
between 2-3 times a year.
The DNR recognizes properly sized devices to reduce TSS by between 50 and 80 percent from the
runoff that flows through them. Their performance decreases in areas with a high number of catch
basins as well as areas where there is frequent street sweeping.
These proprietary devices should be placed in strategic locations where there are larger confluences
of storm sewers for a larger volume of treatment. Above ground real estate as well as below ground
utilities limit the locations for the installation of these devices. Several location examples are shown
in Figure 6-7. Smaller basins such as 5009 and 5005 will require smaller devices, though will still
have comparable restoration costs to the larger basins and treatment devices.

Figure 6-7 Flow-Through Treatment Device Locations
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6.3

Intergovernmental Cooperation

The Milwaukee River Basin as an entire region is faced with TMDL compliance. The current
MS4 permit allows municipalities to “meet the 20 percent total suspended solids standard on a
watershed or regional basis by working with other Permittee(s) to provide regional treatment or other
measures that collectively meet the standard.” The ability to meet the TMDL allocations will also be
allowed on a regional basis in the form of Water Quality Trading (WQT). WQT is a method for WPDES
permit holders to establish compliance with TMDLs where point source dischargers such as MS4s
with high pollutant reduction costs pay another point source discharger for “credit” or pounds of
reduction. A written trade agreement is established between trading partners and a ratio is
established that ensures a positive water quality benefit.
The DNR gives some insight in its Guidance for Implementing Water Quality Trading in WPDES
Permits: “This guidance utilizes trade ratios to ensure that the load reduction provided by the credit
generator results in a net water quality improvement at the point of standards application (see Section
2.10.2, p. 13) when compared to the load reduction required of the credit user in the absence of a trade.
For example, a ratio of 2:1 means two pounds of load reduction is equivalent to one pound of credit.”
Additionally: “Due to a potential mix of interim and long-term credits when the credit generator is a NPS
covered by an approved TMDL, the availability of credits may change during the term of a permit. For
example, since interim credits are available for only five years, the credits could expire during the permit
term if the credits became available during the term of the previous permit. Also, long-term credits could
expire at the end of the design life of the management practices that were installed to generate the
credits.”
As other MS4s in the Milwaukee River Basin update sediment modeling, those with credit to exchange will
become known, at which point the Village should entertain negotiations for trading.

6.4

Future Considerations

The Village should consider all options presented in this report and evaluate how these options and
their maintenance costs may fit into future budgets. The focus for green infrastructure installations
should remain in the separated sewer area west of Oakland Ave to address sediment reductions.
Adding stormwater management components when appropriate to capital improvement projects and
as budgeting allows will help keep the Village progressing towards the eventual goal of delisting the
Milwaukee River from the EPA 303d impaired water bodies list. Section 6.5 analyzes the alternatives
presented in a cost per pound of TSS reduced for future considerations.

6.5

Compliance Implementation Planning

The DNR’s TMDL Guidance for MS4 Permits: Planning, Implementation, and Modeling Guidance
states: “The compliance schedule will require that the permittee be able to show continual progress by
meeting ‘benchmarks’ of performance within each permit term. In this case, a ‘benchmark’ means a
progress increment – a level of pollutant reduction or an application of a pollutant reduction measure,
which is part of a larger TMDL implementation plan designed to bring the overall MS4 discharge of
pollutants of concern down to a level which is comparable to the MS4’s TMDL WLA. It is possible that
certain benchmarks will not be easily quantifiable but there needs to be evidence that such benchmarks
will provide a legitimate step toward reducing the discharge of pollutants of concern.”
MS4 permits are issued approximately every 5-years. With each new permit term, DNR will decide on
appropriate benchmarks or progress increments. The following implementation schedule can be used
as an example of how TMDL compliance can be reached. The plan is based on a 20-year TMDL
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compliance schedule, though no formal schedule has been indicated by the DNR. This should be used
strictly as a tool to help guide decision makers on how funding can be allocated as benchmarks are
determined for each permit term to follow.
Utilizing funding opportunities through grants is a great way to offset capital costs. Benchmarks and
compliance goals will evolve as we continue to learn more about pollutant reduction practices,
modeling principles, and actual instream pollution concentrations.
Table 6-6 Example Implementation Schedule for TMDL Compliance
Year

Practice

Funding Supplement

Approximate
Supplement
Amount

Initial Cost to
Village

TOTAL Cost
Annual $/lb
Annual TSS
to Village
TSS Collected
Collected
(20-yr life)
(20-yr life)

TSS %
TOTAL TSS %
Reduction
Reduction

2020

GAP

22.1%

35.9%

Permit Term 1 2021-2026
2021 Green Alley Construction
Collect Maintenance
2022 Agreements

MMSD Green Solutions

2023 Green Alley Construction

MMSD Green Solutions

2024

$

$

120,000 $

230,000 $

280,000

332

$42

0.3%

22.4%

35.6%

$

15,000 $

15,000

551.5

$1

0.5%

22.9%

35.1%

120,000 $

237,000 $

297,000

332

$45

0.3%

23.2%

34.8%

$

115,000 $

125,000

288.6

$22

0.2%

23.4%

34.6%

150,000 $

300,000 $ 2,200,000

15000

$7

13.0%

36.4%

21.6%

244,000 $

306,000

332

$46

0.3%

36.7%

21.3%

$ 3,223,000

16836.1

36.9%

21.1%

Install 5 Tree Pits

Purchase new Street
2025 Sweeper, Start Weekly

UNPS Construction Grant

$

2025 Green Alley Construction

MMSD Green Solutions*

$

120,000 $

$

510,000

Term 1 TOTALS

$ 1,141,000

15%

Permit Term 2 2026-2031
2026 Install 5 Tree Pits
2027 Green Alley Construction

MMSD Green Solutions*

$

$

118,450 $

150,000 $

251,000 $

315,000

332

$47

0.3%

37.2%

20.8%

$

122,004 $

132,613

288.6

$23

0.2%

37.5%

20.5%

150,000 $

259,000 $

324,000

332

$49

0.3%

37.8%

20.2%

$

125,664 $

136,591

288.6

$24

0.2%

38.0%

20.0%

$
416,000 $ 466,000
$ 1,292,117 $ 1,502,953

5370
6899.8

$4

4.7%
6%

42.7%

15.3%

2028 Install 5 Tree Pits
2029 Green Alley Construction

MMSD Green Solutions*

2030 Install 5 Tree Pits
Install Flow-Through
Treatment Devices
2030 (SH5009&SH5005)
Term 2 TOTALS

$

$

300,000

128,750

288.6

$22

0.2%

Permit Term 3 2031-2036
2031 Consider Updating Stormwater Management Planning to address updated DNR requirements and technological advancements in MS4 pollutant reductions
2032 Install 5 Tree Pits

$

129,434 $

140,689

288.6

$24

0.2%

42.9%

2033 Green Alley Construction

$

421,270 $

487,270

332

$73

0.3%

43.2%

14.8%

2034 Install 5 Tree Pits

$

133,317 $

144,909

288.6

$25

0.2%

43.4%

14.6%

2035 Green Alley Construction

Look for funding
opportunities

2036 Install 10 Tree Pits
Install Flow-Through
2036 Treatment Device (SH5003)
Term 3 TOTALS

$

-

15.1%

$

433,908 $

500,908

332

$75

0.3%

43.7%

14.3%

$

274,632 $

298,513

288.6

$52

0.4%

44.1%

13.9%

$
550,000 $ 600,000
$ 1,942,560 $ 2,172,289

7800
9329.8

$4

6.8%
8%

50.9%

7.1%

6.9%

Permit Term 4 2036-2041
2036 Consider Water Quality Trading, TSS Credit costs are difficult to estimate
2036 Install 5 Tree Pits

$

141,435 $

209,435

288.6

$36

0.2%

51.1%

2037 Green Alley Construction

$

446,925 $

515,925

332

$78

0.3%

51.4%

6.6%

2038 Install 5 Tree Pits

$

145,679 $

215,719

288.6

$37

0.2%

51.7%

6.3%

$

460,333 $

530,333

332

$80

0.3%

52.0%

6.0%

$

300,098 $

222,190

288.6

$38

0.4%

52.4%

5.6%

$
550,000 $ 600,000
$ 2,044,470 $ 2,293,603

8,000
9529.8

$4

6.9%
8%

59.3%

-1.3%

2039 Green Alley Construction

Look for funding
opportunities

2040 Install 10 Tree Pits
Install Flow-Through
2041 Treatment Device (SH5001)
Term 4 TOTALS
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CHAPTER 7 FUNDING
FUNDING OPTIONS
7.1.1

MMSD Green Solutions Program Municipal Funding

The MMSD Green Solutions funding is provided annually to municipalities for green infrastructure
installations and planning. More information is found at the below website:
https://www.freshcoastguardians.com/take-action/municipal
The program overview as stated from the website reads,
“To assist the municipalities served by the Milwaukee Metropolitan Sewerage District (District) with
Total Maximum Daily Load (TMDL) compliance and to improve municipal stormwater management
that may affect the District’s system, the District’s 2015-2024 Capital Budget includes a project,
Green Solutions (GS), that will serve as a funding mechanism to the municipalities for Commissionapproved types of green infrastructure and combined sewer separation.”
The Village should anticipate receiving between $118,000 to $246,000 annually to fund strictly
green infrastructure projects and specific planning efforts that fit the program. The Village has used
this funding for green alleys in the past and, as noted above, it is recommended this funding
prioritize green alley installation in the separated sewer area.
7.1.2

Wisconsin DNR Grant Funding

Targeted Runoff Management Program
The DNR TRM Grant is given to municipalities with a 70% cost share up to $225,000 for the
installation of pollution reduction best-management practices to help meet TMDL’s in urban areas.
Website: https://dnr.wisconsin.gov/aid/TargetedRunoff.html
Urban Non-point Source Construction Grant Program
The UNPS Grants are eligible for urban lands with population densities of at least 1,000 people per
square mile. This grant funding is most geared towards TMDL compliance construction projects in
Urban areas and is provided every odd calendar year, (2021, 2023, 2025, etc.). The DNR ranks the
grant applications and awards funding to the highest ranking applicants until the annual funding
runs out. This grant provides a 50% cost share for a total reimbursement that cannot exceed
$150,000 for construction and engineering, plus an additional $50,000 for land acquisition.
Additionally, this funding can be used towards a regenerative air street sweeper purchase with the
understanding that a municipalities street sweeping frequency would be increased.
Website: https://dnr.wisconsin.gov/aid/UrbanNonpoint.html
7.1.3

Fund for Lake Michigan

Each year until 2035 the Fund for Lake Michigan provides $4 million for stormwater management
projects, environmental restoration projects, and planning studies that benefit the health of Lake
Michigan and its tributary waters. The mission statement is as follows:
“The mission of the Fund for Lake Michigan is to improve the health of Lake Michigan, its shoreline
and river systems, for the benefit of the people and communities that depend on it for water,
recreation and commerce.”
The Village has previously been awarded funding in 2013 for stabilization efforts at Atwater Park.
Website: https://fundforlakemichigan.org/
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CHAPTER 8 CONCLUSION
This report has been created to address all necessary compliance requirements as contained in the
North Shore Group MS4 permit and to update the pollutant reduction modeling to reflect current
Village practices. At present, the Village is meeting the DNR requirement of 20% TSS reduction, but
is not in compliance with the TMDL reduction requirements.
As of this writing, the DNR has not established a compliance schedule. It is understood that the Village
will be required to at the minimum show progress towards TMDL compliance by meeting benchmarks
of performance set forth in each 5-year permit issuance The Village should continue to report MS4
Permit required stormwater activities to the DNR annually. It is recommended that each compliance
element of the permit be updated annually as needed and maintain records of Village efforts for
tracking measurable goals. Drafts of standard operating procedures (SOP) have been provided in this
plan.
Green infrastructure and other pollutant reduction practices should be prioritized in the separated
sewer area west of Oakland Ave to address the required sediment reductions. Adding green
infrastructure when appropriate to capital improvement projects and as budgeting allows will move the
Village toward the eventual goal of TMDL compliance.
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