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Overview

• Introduction

• Current/Updated Stormwater Program

• Northeast Lakeshore TMDL

• Stormwater Quality Modeling

• Alternatives Analysis
• Stormwater Quality BMPs in City’s

Stormwater-Permitted Area
(BMP = Best Management Practice)

• Water Quality Trading

• Watershed Adaptive Management

• Recommendations



Introduction
• Wisconsin Pollutant Discharge Elimination System (WPDES) Permitted

Municipally Separate Storm Sewer Systems (MS4)

• WPDES Permit No. WI-S050075-03 (Effective-5/1/19; Expiration-4/30/24)

• City Stormwater Plans:  Original (2000); Updates (2006, 2007)

• Manitowoc River, Lake Michigan, and Silver Creek area 303(d) listed
impaired waters.

• Updated plan prepared to address changing requirements and existing
conditions TSS & TP removals in the City.



WI DNR Urban Nonpoint Source & Stormwater Grant

Local Share (50.0%)State Share (50.0%)Project Cost
$91,000$85,000$176,000



Northeast Lakeshore Total Maximum Daily Load (TMDL)

• MS4 and Northeast Lakeshore TMDL Requirements
• TSS = Total Suspended Solids (sediment)
• TP = Total Phosphorus

TMDLMS4
TP Reduction

(%)TSS Reduction (%)TSS Reduction (%)WaterbodyReach

45%79%20%Silver Lake7
65%0%20%Silver Creek8
76%57%20%Manitowoc River10
15%0%20%Manitowoc River11
80%67%20%Little Manitowoc River36
91%0%20%Little Manitowoc River37
74%0%20%Silver Creek63
58%0%20%Vetting Lake78
50%20%20%Lake Michigan90
60%50%20%Lake Michigan91
15%20%20%Lake Michigan92
15%31%20%Lake Michigan99



Northeast Lakeshore Total Maximum Daily Load (TMDL)



Northeast Lakeshore TMDL



WPDES Permit-Required Stormwater Program

Permit Conditions

Public Education/Outreach

Public Involvement/Participation

Illicit Discharge Detection & Elimination

Construction Site Pollutant Control
(Erosion Control)

Post-Construction Stormwater Management

Pollution Prevention-Municipal Operations

Stormwater Quality Management

Storm Sewer System Map

Annual Report

Northeast Wisconsin Stormwater Consortium
Meetings
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Current/Updated Stormwater Program
• Public Education/Outreach Involvement/Participation

• Northeast Wisconsin Stormwater Consortium (NEWSC)
• Additional permit-required efforts.

• Illicit Discharge Detection and Elimination (IDDE)
• Inspection at outfalls (93 annually, 14 every 5 years)
• Track IDDE program activities for annual reporting

• Construction Site Pollutant Control
• Ordinances/Admin: Appendix D-Const. Site Inspections and Enforcement

Procedures
• Revisions necessary due to NR 151 updates
• Repeal existing and adopt new erosion control ordinance

• Postconstruction Stormwater Management
• Ordinances/Admin: Appendix G-Postconstruction SW Facilities-Long-

Term Maintenance, Inspection and Enforcement Procedures
• Revisions necessary due to NR 151 updates
• Repeal existing and adopt new post-construction stormwater

ordinance
• Pollution Prevention – Municipal Operations:

• Maintenance of City BMPs:  Implement program contained in Appendices
G and H.

• Track quantities of street sweeping, catch basin cleaning,
deicer/anti-icing, and staff training

• Stormwater Pollution Prevention Plans (SWPPP) at 3 Municipal Facilities
• Stormwater Quality Management

• WinSLAMM Modeling and Alternatives Analysis
• Storm Sewer System Map

• Update annually
• Annual Report – March 31, annually

City: 9 Wet Ponds
1 Infiltration Basin
1 Rain Garden
3 Bioretention Basins
3 Hydrodynamic Separators

Private: 53 Wet Ponds
4 Infiltration Basin
13 Bioretention Basins
10 Hydrodynamic Separators



Public and Private BMP Maintenance Programs

• Every year: Inspect per Erosion Control and Reference Guide
Appendix H – Maintenance and Inspection of Stormwater Best
Management Practices

• Public BMPs: record inspection form by October 1 each year
• Private BMPs: submit inspection form by October 1 each year

• Every five years: Provide certification by a qualified professional
that the BMP is operating as designed

• Public BMPs: City assess and record assessment
• Private BMPs: Owner provides record to City

• If BMP not operating as designed, owner provides corrective
maintenance plan

• Routine maintenance within 2 months of assessment
• Non-routine maintenance within 18 months of submittal of plan

• Table 6.03-1:  Stormwater Budget
• City-owned wet ponds:  Dredge one wet pond every 5 years (Project

#1: dredging design in 2027 and dredging construction in 2028)



Stormwater Quality Modeling

Tradeable Pollutants
19,036 lbs TSS (51.4 lbs TP) to Reach 7

39,391 lbs TSS (106.4 lbs TP) to Reach 10

21 lbs TP to Reach 10

Total: 178.8 lbs TP



Stormwater Quality Modeling (TSS)



Stormwater Quality Modeling (TP)



Alternatives Analysis

MS4 Achieves 20% TSS
Reduction and is Allowed

to do Water Quality
Trading

Understanding
WDNR Rules

Grant Writing

Stormwater Quality
Modeling

Design And Construction Of BMPs
Within The County

Water Quality
Trading

WDNR ComplianceWDNR Compliance

Watershed Adaptive
Management

WDNR Compliance

Must be in jurisdiction of
WWTP (NR 217)



Potential Structural BMPs in the City



Water Quality Trading (WQT)
• Definition: Purchase of TP reduction credits

for stormwater quality BMPs implemented by
others.

• Tool available in future to potentially purchase
lower-cost TP credits for stormwater quality
BMPs implemented on/by:

• Agricultural lands (ie:  buffer strips,
streambank stabilization)

• Other MS4s (If exists, excess existing
conditions TP reduction cannot be sold)

• Local WWTPs
• Private Point Dischargers
• Notes:  Trade ratios and credit thresholds

apply.
• Cost Range:  assumed $150/lb TP NPW
• Other Considerations:

• Water Quality Trading Clearinghouse



Watershed Adaptive Management (WAM)
• Definition:  Point (ie:  MS4 and WWTF) and nonpoint

(agricultural lands) sources work collaboratively to improve
water quality and meet water quality standards through
implementation of agricultural stormwater quality BMPs
(ie:  buffer strips, streambank stabilization).

• Tool available in future to potentially purchase lower-cost
TP credits for stormwater quality BMPs implemented
through a WAM initiative with the following caveats:

• Program administered by one or more local WWTFs
• Broker works between WWTF(s) and farmers to

implement Agricultural BMPs
• In-Stream water quality monitoring required but no

trade ratios or credit thresholds.
• WWTF gets less restrictive interim TP limits.
• WAM timeframe is up to 15 years (3 permit terms)

• Cost Range:  $70 to $130/lb TP NPW.  Assumes cost
share dollars available and counties provide
technical/outreach assistance.

• No current WAM efforts in area.

Yahara WINs Buy-In: $50-$60/lb TP for MS4s
Madison Met.: Administers Program
Dane County: Broker for Ag BMPs with Farmers
USGS: Provides Water Quality Monitoring



Alternatives Analysis
$/lb TP Removed

(20-year NPW)
Total 20-Year

NPWAlternative #
$490.2$ 11.6 million1 – All 7 BMPs + 3 Non-Structural BMPs
$338.1$ 7.6 million2 – 3 BMPs + 1 Non-Structural BMP + AG WQT
$170.5$ 1.2 million3 – 3 BMPs + 0 Non-Structural BMP + AG WQT



Alternative #2

Agricultural Water Quality Trading

TP Leaf
Collection

Credit
Reach 7-3.8 lb
Reach 10-41.7 lb
Reach 36-29.5 lb
Reach 37-5.7 lb
Reach 90-2.3lb
Reach 91-4.2 lb
Total:  87.2 lb TP

20 Years
Redevelopment

@ 40% TSS
Reach 7-5.5 lb
Reach 8-0.7 lb
Reach 10-28.4 lb
Reach 36-14.9lb
Reach 37-3.8 lb
Reach 63-0.8 lb
Reach 90-4.6 lb
Reach 91-1.6 lb
Total:  60.3 lbs TP

Structural BMPs Non-Structural BMPs

Water Quality Trading

Internal MS4 Water Quality
Trading

19,036 lbs TSS (51.4 lbs TP)
from Reach 8 to Reach 7
39,391 lbs TSS (106.4 lbs TP)
from Reach 11 to Reach 10
21 lbs TP From Reach 11 to Reach 10
Total: 178.8 lb TP

Reach 7-68.7 lb
Reach 8-11.5 lb
Reach 10-540.5 lb
Reach 11-0.0 lb
Reach 36-559.1 lb
Reach 37-176.5 lb
Reach 63-6.9 lb
Reach 78-0.0 lb
Reach 90-72.0 lb
Reach 91-11.3 lb
Reach 92-0.0 lb
Reach 99-0.0 lb
Total:  1,625.3 lbs TP

Halvorsen Park
Wet Detention Basin

(Flood Study and SQMP)
(Reach 10 – 39.1 lbs TP)

Custer Street
Wet Detention Basin

(Flood Study and SQMP)
(Reach 10 – 55.6 lbs TP)

Waldo Boulevard
Wet Detention Basin

(Reach 36 – 19.4 lbs TP)

South 19th Street and Riverfront
Wet Detention Basin

(Reach 10 – 25.8 lbs TP)

Huron Street and Maritime Drive
Wet Detention Basin

(Reach 91 – 23.9 lbs TP)



Recommendations

• MS4 Programs: Continue existing practices and initiate updates to Stormwater Programs
discussed in Section 3.

• Generally increased documentation for annual reporting
• Implement modified IDDE screening at outfalls
• New erosion control and stormwater ordinances
• New construction site procedures
• New long-term maintenance of public and private stormwater BMPs

• Stormwater Quality: Consider pursuit of Alternative 2 for Northeast Lakeshore TMDL
Compliance as discussed in Section 5 (see Table 5.04-1 TMDL Implementation Plan)

• Constructed BMPs - Pursue WDNR UNPS grant funds for any constructed BMPs.
April 15, 2024, Grant Application Deadline

• Water Quality Trading - Further investigate opportunities with other MS4s and Private
Point Dischargers.  Investigate WQT clearinghouse under Wisconsin Act 151.

• Watershed Adaptive Management – If materializes in future, reanalyze City’s position
at that time.

• TP Credit for Leaf Collection Program – Work with WDNR to confirm existing leaf
collection program meets or exceeds the intentions of the WDNR guidance.

• Streambank Erosion:  Discretionarily pursue streambank restoration projects.



Recommendations

• Stormwater Quality (Cont.): Consider pursuit of Alternative 2 for Northeast Lakeshore
TMDL Compliance as discussed in Section 5 (see Table 5.04-1 TMDL Implementation Plan)

• WinSLAMM Modeling:  Update existing conditions modeling approx. every 5 years to
account for BMPs since December 2022.

• Consider enhanced phosphorus reduction through chemical treatment of proposed wet
ponds or iron-enhanced sand filter around proposed pond edges.

• Track WDNR’s Standard’s Oversight Committee (SOC) dry pond technical standards
related to dry stormwater basins (1011-dry stormwater basins and 1012-enhanced dry
treatment system).

• Consider officially mapping proposed wet pond locations to preserve them for future
implementation.

• Stormwater Quantity:  Consider pursuit of conveyance and detention upgrades discussed
in City’s Flood Study also completed by Strand (Halvorsen Park Pond and Custer Street
Pond).  Pursue WDNR Municipal Flood Control grant funds for one of the new ponds.
March 15, 2024, Grant Application Deadline.



Potential TMDL Implementation Next Steps

Project Amount to Fully
Utilize Maximum WDNR

Funding
Maximum WDNR FundingCost ShareFunding Opportunities

Wisconsin Department of Natural
Resources

$170,000$85,00050% State/50% LocalUrban Nonpoint Source Grant
(Planning)

$300,000
$100,000 (property acquisition)

$150,000
$50,000 (property acquisition)50% State/50% LocalUrban Nonpoint Source Grant

(Construction)

• Provide formal request to WDNR for internal Water Quality Trade of 178.8 lbs TP.
• Pursue stormwater BMPs that have joint water quality and water quantity benefits

for the City including Halvorsen Park Wet Pond and Custer Street Wet Pond
• Develop internal plan for operational activities tracking and

maintenance/inspection procedures.
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