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KEEPING OUR LAKES HEALTHY

• WHAT IS THE ISSUE

• LAKES ARE IMPAIRED

• COMMON TYPES OF POLLUTION

• YAHARA RIVER WATERSHED AND THE ROCK RIVER BASIN

• WHAT ARE THE REGULATIONS 

• HOW DOES THE CITY FIT INTO THE EQUATION

• STREETS

• PARKS

• ENGINEERING STORMWATER

• COMMUNITY PARTNERS 



THE ISSUE – WATERS ARE IMPAIRED

WHAT DOES IT MEAN TO HAVE IMPAIRED WATER? 

CLEAN WATER ACT SECTION 303(D) LIST OF WATERS NOT
MEETING WATER QUALITY STANDARDS DUE TO POLLUTION

STATEWIDE THERE ARE: 

• IMPAIRED WATERS (1491)

• WATERS IN RESTORATION (671)

• WATERS ATTAINING STANDARDS (38)

Algal Bloom, picture courtesy of
Wisconsin Department of Health Services

Sunlight, high temperatures, and nutrients like phosphorous
and nitrogen can increase the chance that a bloom will occur. Sediment Plume Starkweather Creek

Photo courtesy of Brian Standing
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Commons Sources of Contaminants:
• Garbage and litter
• Fertilizers
• Sewage and animal waste
• Sediment and erosion
• Agriculture runoff
• Organic matter
• Chemicals and Pharmaceuticals
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DID YOU 
KNOW…
One pound of TP can produce 
up to 500 pounds of algae.

It only takes 1 teaspoon of salt to pollute 5 gallons of 
water to a level that is toxic for freshwater ecosystems

TSS causes decreased light and 
lower oxygen level and 
generally degraded water 
quality for habitat in addition 
to creating sediment deposits 
that impact water depths.

Public Health Department for Madison and Dane Co.  
Lake Mendota Annual Chloride

1 gallon of oil can pollute
1M gallons of drinking water

Approximately 56% of 
the total annual TP load 
to the lakes occurs in 
about 1 month in the 
fall.



NON-POINT SOURCE POLLUTION



Dane County Impaired Waters listing 



WHERE DOES THE WATER COME FROM?

The most of Madison is part of the Yahara 
River Watershed. 

• The SW side of Madison drains to the 
Sugar River (also impaired). 

• Much of the upper reaches of the Yahara 
Watershed are in agriculture.

• Note the large amounts of land that are 
not in Madison



THE YAHARA RIVER 
WATERSHED IS JUST 

ONE PART
OF THE LARGER 

ROCK RIVER BASIN



THE ROCK RIVER BASIN 
TMDL

36 Approved TMDLs 
currently in Wisconsin

A TMDL (Total Maximum Daily Load) 
is the amount of a specific pollutant 
a water body can receive while still 
meeting water quality standards 
and its intended uses, like 
swimming or fishing.  

TMDLs help serve as planning tools 
for action plans to restore the water 
body’s health.



Madison is one of many contributors to water quality issues in receiving waters.

City of Madison is in the  Rock River TMDL requires capture of Total Phosphorus (TP) and Total Suspended Solids (TSS)



WATER QUALITY REGULATIONS – IT’S COMPLICATED!
Clean Water Act

TMDL

WDNR – WPDES Permit

Madison Area MS4 Permit

Local Governments

City of Madison

MGO Specific TMDL Mandated 
Reductions (2036)

Madison Area Municipal 
Stormwater Partnership 

(MAMSWaP)

Madison Metropolitan Sewer District Industrial Discharge 
Permit

Yahara WINS

Dane County Land 
Conservation – Reduce TP 
via Contracts w/ Farmers

Yahara Pride Farms – 
Reduce TP via Contracts w/ 

Farmers
City of Madison

Pay/Trade to satisfy TMDL 
Requirement



WHO ARE OUR PARTNERS?
Yahara WINS Partners
Agricultural producers (e.g. Yahara Pride Farms)

County, State & Federal agencies (e.g. Dane County LWRD, USGS)

Non-profit groups focused on conservation and/or water quality

 (e.g. Sand County Foundation, Clean Lakes Alliance)

Friends groups 

University researchers

Others



TAKE 
AWAYS SO 
FAR…

It’s a big issue

There are a lot of regulations 
involved

There are a lot of players 
involved



SO HOW DOES THE CITY FIT INTO THE EQUATION?

ENGINEERING 
STORMWATERSTREETS PARKS COMMUNITY



STREETS DIVISION



































PARKS



LOVING OUR LAKES- 
CITY OF MADISON PARKS DIVISION

James Madison Park – Brian Shore



PARKS AS GREEN INFRASTRUCTURE

• 290 PARKS AND 5,700 ACRES
• >1,000 acres of wetland

• 21 Conservation Parks 

• 1,830 acres managed in natural state

• 384 acres of Managed Meadows 

• 16 acres of Demonstration Gardens & Tropical 

Conservatory at Olbrich Botanical Gardens

• Rain Gardens & Ponds within parks & golf courses 

• 17.5 miles of managed shoreline

Cherokee Marsh- Elizabeth Olcikas



WETLANDS & WATERFRONTS MANAGEMENT GOALS

• Prevent shoreline erosion. 

• Reduce runoff, sedimentation, and nutrient loading into water. 

• Regulate movement of geese and other waterfowl away from areas frequently used by humans.

• Protect turtle and waterfowl nests when discovered.

• Allow park users clean, safe access to connect with the water.



LAND MANAGEMENT PRACTICES AT WATERFRONT
• Landscape buffers along shorelines.

• Native vegetation, diverse plant communities,  limit 
spread of harmful invasive plant species, limit and 
mitigate hydrological disturbances.

• Integrated Pest Management approach to 
managing geese in heavily used waterfronts.

Managed Meadow at Hudson Park overlooking Lake Monona



FURTHER FROM SHORE:  
LAND MANAGEMENT PRACTICES

• Grass Clippings: minimizing the amount of 
grass left on pavement

• Mowing active turf areas at regular 
frequency

• Removing debris from paved areas

• Managing Leaf Debris
• Leaves in most parks are mulched into the 

turf

• Leaves from densely shaded areas are 
removed Fall Leaf Removal at Forest Hill Cemetery



BALANCING ACTIVE RECREATION  AREAS
WITH NATURAL  LANDSCAPES

Native Plant Buffer Around Stormwater Pond at Elver Park 



CONNECTING PEOPLE TO OUR 
LAKES

2025-2030 POSP Strategy: Improve public access to lakes and 
waterways.

• Engage the community in the design process to increase 
water access on public lands.

• Provide opportunities for year-round water recreation.

• Support efforts of partners and stakeholders to improve 
water quality in Madison’s lakes and waterways.

• Encourage creative placemaking opportunities to connect 
the community to water.

Stricker's Pond - Brian Shore



• 56 PARKS WITH SHORELINE ACCESS

• 17.5 MILES OF SHORELINE IN PARKS

• 12 PUBLIC BEACHES

• 10 BOAT LAUNCHES

• SEASONAL & YEAR-ROUND PIERS

LAKE & WATERFRONT 
ACCESS



ACCESS TO LAKES VIA 
WATERCRAFT

• 6,744 Lake Access Permits issued in 2024

• 441 Kayak & Canoe Permits issued in 2024

• 30 Spaces at Marshall Park Mooring Field

• Agreements with light duty dock installation 
companies for private properties

• Agreements with heavy duty construction 
companies for private shoreline restoration work

Marshall Park Beach



YEAR-ROUND 
RECREATION

Top 5 Favorite Park Uses from POSP:

Activities Involving Madison Lakes:

• Boating

• Fishing

• Paddle sports

• Swimming

• Ice skating

• Ice fishing

• Ice boating



COLLABORATING WITH PARTNERS

• DANE COUNTY
• DAILY WATER QUALITY TESTING AT BEACHES -PHMDC

• AQUATIC PLANT HARVESTING OPERATIONS

• FLOOD MITIGATION

• NAVIGATION & RECREATION

• CLEAN LAKES ALLIANCE

• VOLUNTEERS

• CONTRACTUAL PARTNERS FOR RECREATIONAL 
ACTIVITIES

PHMDC Beach monitoring at Spring Harbor Beach



CREATING PLACEMAKING 
OPPORTUNITIES

• Recreational activities with a public 
access focus

• Madison Boats

• MSCR
• Tenney Park Pontoon Rides

• Access for camps, canoe rides

• Olbrich Biergarten

• Rutabaga Kayak Rentals

• Pontoon Porch



Creating Placemaking 
Opportunities (cont’d)

• Recreational activities with semi-
public access

• MadSki Team
• Mendota Yacht Club – Burrows Park
• Mendota Rowing Club - Hoover Boat 

House 
• UW Rowing Club

• Permitting for special events
• Regattas – E-Scow, M-Scow
• Ironman

Iron Man at Law Park 



• Madison LakeWay
• 1.7-mile section of shoreline
• Decades of community 

advocacy & support
• Significant public engagement 

in Master plan & Design 
Process

• Design emphasis on water 
quality improvements, 
Education & connection with 
the lake

COMMUNITY ENGAGEMENT IN DESIGN PROCESS



ENGINEERING STORMWATER UTILITY



HOW ARE WE 
DOING WITH 

OUR 
REQUIREMENTS?



HOW DO WE MEET THE NR-151 AND TMDL 
REGULATIONS??

TMDL REQUIREMENTS
FOR NR-151 & TMDL

NR-151 (40%) TMDL (82%)
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• MEETING THE REQUIREMENTS OF NR-151 IS THE BEGINNING OF THE REDUCTIONS 
REQUIRED BY THE TMDL

• WE MUST REDUCE TSS BY 40% COMPARED TO NO CONTROLS TO COMPLY WITH NR-151 
(BUT ACT-10 PREVENTS WDNR FROM ENFORCING MORE THAN 20%)

• 40% REDUCTION IS A BASELINE OF 0% TREATMENT FOR THE TMDL
• AS MEASURED FROM A BASELINE OF 0% THE TMDL REQUIRES AN 82% TSS CONTROL FOR 

THE ENTIRE REGULATED PART OF THE CITY OF MADISON
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• WHAT DOES AN 82% 
REDUCTION IN TOTAL 
SUSPENDED SOLIDS MEAN?

• WE HAVE TO REMOVE 
DOWN TO THE 3 MICRON 
PARTICLE IN STORMWATER

• THAT IS THE LIMIT OF 
WHAT CAN SETTLE OUT IN 
A STORM POND

• A HUMAN HAIR IS ABOUT 
70 MICRONS IN DIAMETER.



HOW DO WE MEET THE NR-151 AND TMDL 
REGULATIONS??

• A 40% TSS REDUCTION RESULTS IN A 27% TP REDUCTION

• AN 80% TSS REDUCTION RESULTS IN A 40% TP REDUCTION 

Removal rates for various practices, assuming the system is functioning as intended:
  1) ponds can remove 80% TSS
  2) catchbasins/screens can remove15% TSS
  3) street sweeping can remove 5-12% TSS
  4) infiltration practices can remove 100% TSS
  5) coagulant treatment can remove 80% TP & TSS
  6) leaf collection is an open question



HOW DO WE MEET THE NR-151 AND TMDL 
REGULATIONS??

• A 40% TSS REDUCTION RESULTS IN A 27% TP REDUCTION

• AN 80% TSS REDUCTION RESULTS IN A 40% TP REDUCTION 

Removal rates for various practices, assuming the system is functioning as intended:
  1) ponds can remove 80% TSS
  2) catchbasins/screens can remove15% TSS
  3) street sweeping can remove 5-12% TSS
  4) infiltration practices can remove 100% TSS
  5) coagulant treatment can remove 80% TP & TSS
  6) leaf collection is an open question

ALL PRACTICES REQUIRE
ROUTINE MAINTENANCE TO 
FUNCTION CORRECT AND TO 
RECEIVE “CREDIT” UNDER THE 
REGULATIONS
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WHAT POLLUTANTS DO WE TRY TO CAPTURE?

• GROSS POLLUTANTS

 



WHAT POLLUTANTS DO WE TRY TO CAPTURE?

• GROSS POLLUTANTS

 

• TOTAL SUSPENDED SOLIDS (TSS)

TRADITIONAL TREATMENTS
  1) ponds
  2) catchbasins/screens
  3) sweeping
  4) infiltration/raingardens
 
 NEWER TREATMENT
  5) adaptive management 



WHAT POLLUTANTS DO WE TRY TO CAPTURE?

• GROSS POLLUTANTS

 

• TOTAL SUSPENDED SOLIDS (TSS)

• TOTAL PHOSPHOROUS (TP)

TSS and TP go hand in hand…

A 40% TSS reduction results in a 27% TP reduction
An 80% TSS reduction results in a 40% TP reduction 



LEAVES AND SWEEPING

• APPROXIMATELY 56% OF THE TOTAL ANNUAL TP LOAD 
TO THE LAKES OCCURS IN ABOUT 1 MONTH IN THE FALL.

• STREET SWEEPING CAN REMOVE 

• 5-12% TSS





WHAT POLLUTANTS DO WE TRY TO CAPTURE?

• GROSS POLLUTANTS

 

• TOTAL SUSPENDED SOLIDS (TSS)

• TOTAL PHOSPHOROUS (TP)

• OTHER POLLUTANTS OF CONCERN (CHLORIDES) Salt Applicator Training



WHAT POLLUTANTS DO WE TRY TO CAPTURE?

• GROSS POLLUTANTS

 

• TOTAL SUSPENDED SOLIDS (TSS)

• TOTAL PHOSPHOROUS (TP)

• OTHER POLLUTANTS OF CONCERN
 (ILLICIT DISCHARGES)



COMMON 
TYPES

OF ILLICIT 
DISCHARGES



WHAT DO OUR
PARTNERS DO?

Adaptive Management TMDL Compliance

https://yaharawins.org/resources/annual-reports/#wins-reports

https://yaharawins.org/resources/annual-reports/#wins-reports
https://yaharawins.org/resources/annual-reports/#wins-reports
https://yaharawins.org/resources/annual-reports/#wins-reports
https://yaharawins.org/resources/annual-reports/#wins-reports
https://yaharawins.org/resources/annual-reports/#wins-reports


WHERE DO WE STAND?

Adaptive Management TMDL Compliance – 2021 Report snapshot

https://yaharawins.org/resources/annual-reports/#wins-reports

• MADISON CONTRIBUTED 
• $504,394 IN 2021 ( 1/3 OF CONTRIBUTIONS)

• ADDRESSES 10,254 LB OF TP 

• PROGRAM IS AHEAD OF SCHEDULE
• 88,854 LB TP CAPTURED VS 38,290 LB TP GOAL FOR 2021

• TP $/LB IS LOWER THAN INITIALLY THOUGHT

• ULTIMATE GOAL 96,000 LB
• MADISON’S MS4 PRODUCES 29,839 LB TP A YEAR IN THE TMDL

• CURRENTLY CAPTURES 7,877 LB ANNUALLY

• MADISON NEEDS TO CAPTURE  AN 

ADDITIONAL  ~400,000 LB OF TSS ANNUALLY

WITHIN THE MS4 TMDL ZONE 

TO REACH THE 0 (BASELINE OF THE TMDL)

https://yaharawins.org/resources/annual-reports/#wins-reports
https://yaharawins.org/resources/annual-reports/#wins-reports
https://yaharawins.org/resources/annual-reports/#wins-reports
https://yaharawins.org/resources/annual-reports/#wins-reports
https://yaharawins.org/resources/annual-reports/#wins-reports


WHAT ARE THE CHALLENGES?

FINANCIAL CHALLENGES

• IT IS AT LEAST AN ORDER OF 
MAGNITUDE CHEAPER TO 
REDUCE TSS AND TP FROM 
AGRICULTURAL LANDS 
COMPARED TO URBAN LANDS – 
COSTS ARE GENERALLY LESS 
THAN 100 $/LB/YEAR 

• FOR URBAN PROJECTS 
GENERALLY A TRADITIONAL 
PUBLIC WORKS PROJECT IS A 
GOOD VALUE IF COSTS ARE 
LESS THAN 500+ $/LB/YEAR
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• STREET SWEEPING – HAS 
SOME LIMITATIONS DUE 
TO HOW THE WDNR 
DETERMINES WHAT TSS IS.

• SWEEPING TO REMOVE 
DEBRIS DOESN’T 
NECESSARILY “COUNT” 
UNLESS REMOVING THE 
SMALLEST OF PARTICLE 
SIZES



CONTINUED WORK ON 
MEETING OUR GOALS
• MODIFICATIONS TO MGO CHAPTER 37 IN 2020

• REQUIREMENTS FOR DEVELOPMENTS TO INFILTRATE 
MORE WATER 

• PUSHING DEVELOPMENTS TOWARDS GREEN ROOFS

• EDUCATION AND OUTREACH
• LEAF STUDIES

• GREEN INFRASTRUCTURE STUDY PILOT

• RAIN GARDEN INCENTIVES AND GRANTS
• PRIVATE PROPERTY RAIN GARDEN GRANTS

• TERRACE RAIN GARDENS WITH ROAD PROJECTS



PUBLIC WORKS PROJECTS

• NEW ‘WET’ PONDS – FOR FLOOD AND SWQ IMPROVEMENTS

• HERRLING PROPERTY

• MARTY FARM PROPERTY AT ELVER PARK

• EXPANSION OF WEST TOWNE POND

• ADDITIONAL CATCHBASINS AND WATER QUALITY DEVICES WITH STREET PROJECTS

• CONTINUED INSTALLATION OF RAIN GARDENS ON PUBLIC LANDS

• CONTINUED DREDGING TO ENSURE OUR FACILITIES WORK AS THEY NEED TO



COMMUNITY PARTNERS







https://wintersaltweek.org/



RENEW THE BLUE –CLEAN LAKE ALLIANCE 2022
TOP RECOMMENDATION THAT IMPACT CITY OF MADISON

• INCREASE MUNICIPAL STREET-CLEANING MILES AND
FREQUENCY DURING THE FALL. 

• REGULARLY REMOVE LEAF
LITTER FROM STREETS TO PREVENT RAINWATER-LEACHED
PHOSPHORUS FROM ENTERING STORM SEWER SYSTEMS.

• INCREASE GREEN-INFRASTRUCTURE INSTALLATIONS
IN PARKS, NEW DEVELOPMENTS, AND ON EXISTING
RESIDENTIAL AND COMMERCIAL PROPERTIES. 

• INCORPORATE
NATURE-BASED SOLUTIONS SUCH AS RAIN GARDENS,
BIOSWALES, INFILTRATION TRENCHES, AND PERMEABLE
PAVEMENT TO CAPTURE, ABSORB, AND FILTER RUNOFF.

• USE TOOLS SUCH AS STORMWATER UTILITY CREDITS, RATE
ADJUSTMENTS, AND RECOGNITIONS TO REWARD ACTION.

https://www.cleanlakesalliance.org/wp-content/uploads/2020/05/RPT-8.5x11-Yahara-Facing-1.pdf
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QUESTIONS?
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