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Executive Summary: Extreme flooding events are increasingly common due to
climate change and the City of Madison, Wisconsin is uniquely at risk. The City can
mitigate further flood damage by encouraging development of green infrastructure.
We recommend the City incentivize green infrastructure by creating a small grants
program for residential green infrastructure projects, modeled after a successful
program in Milwaukee and funded by pairing federal grants with an increase in the
water rate structure. The grant program could be supplemented by altering the City’s
stormwater fees to shift cost to residents generating the most runoff and by a
volunteer program that would engage community members.

I. Statement of issue

Globally, climate change has led to an increase in
extreme weather events, and Madison is no exception
(U.S. Global Change Research Program 2014). Despite
recent improvements, Madison remains uniquely
prone to flooding since the major commercial center
of the city stretches across a narrow isthmus.
Commercial and residential development replaced
natural wetlands (ecosystems that naturally mitigate
floods) with impervious surfaces that facilitate water
run-off. For decades, Madison politicians and
residents have argued about how to manage the lakes
and best mitigate flood risk. In August 2018, the city
experienced a 100-year flood event that caused
damages of more than $154 million across Dane
County (Novak 2018). Despite investments over the
last few decades to improve the storm sewer system,
current infrastructure did not protect the city during
this 100-year flood event (City of Madison 2012).
Given predictions of increased extreme rainfall and
flood events as the climate changes, compounded by
continued development reducing natural infiltration,
Madison needs to implement additional strategies to

mitigate flood risk (U.S. Global Change Research
Program 2014).

II. Introduction

Green infrastructure strategies improve water
management while increasing aesthetics and
community enjoyment. The goals of green

infrastructure are twofold: 1) to capture excess water
from extreme rainfall events for reuse (e.g. using rain
barrels) and 2) to reduce the amount of hard,
impervious surface and allow excess water to
infiltrate into the soil (e.g. through green roofs,
porous pavement, native landscaping, rain gardens,
stormwater trees, and greenways). Capturing water
and reducing runoff help control water quantity
(amount of runoff) and improve water quality (by
filtering out contaminants). Both are critical for
managing extreme rainfall and decreasing flood risk.
Additionally, installation of green infrastructure
benefits the community by increasing urban habitat
for native pollinators, increasing biodiversity, and
adding community green space (City of Milwaukee
Green Infrastructure Plan 2019).
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Implementation of green infrastructure has proven to
be economically and environmentally advantageous
in similar locations (i.e. located directly along water
bodies with heightened flood risk). Milwaukee
recently amended their regional green infrastructure
plan to store 36 million gallons of stormwater and
add 143 acres of green space by 2030 (City of
Milwaukee Green Infrastructure Plan 2019). In
developing the plan, Milwaukee Metropolitan Sewage
District (MMSD) found that their improvements
would recharge up to 4 billion gallons of groundwater
per year and save 16,500 megawatt-hours per year
(equating to a cost savings of $1.5 to $2.1 million).
Further, it will reduce emissions, leading to improved
health worth $9.1 million in annual health care
savings (MMSD 2013).

I1I. Current policy and legal practice in Madison
Both Madison’s wurban environment and the
artificially raised water level of Lake Mendota
worsened the 100-year flood event in Madison
(Wright 2018). In fact, the August 2018 flood resulted
from a rainstorm predicted to occur every 20-50
years.

Lake Mendota is currently five feet higher than
natural levels, which greatly increases the risk that
additional rains will overwhelm Tenney Lock’s ability
to regulate levels (Fenneman 1910, 42). Flash floods
due to rising lake levels are most likely to occur on the
East and South sides of the city (City of Madison
Engineering 2019). Many of Madison’s Black and
Latino residents live in these neighborhoods, so it is
essential that the City take steps to prevent future
floods in order to be consistent with Madison’s Racial
Equity & Social Justice Initiative (Blank 2016; City of
Madison n.d.).

Conservationists believe that the water in Lake
Mendota should be lowered to mitigate flooding.
Most proposals suggest lowering the lake level by 1-
2 feet which would expose large amounts of wetlands
(Arthur 2019; Mesch 2019). Though these wetlands
would greatly improve Madison’s flood resilience,
homeowners on the lake oppose this change.
Lowering the lakes would change the shoreline,
making it necessary to extend boat piers and repair
boats damaged in shallower water. Recently, some
local experts argue that controlling lake levels alone

is not enough to prevent flooding (Cieslewicz 2018;
Verberg 2018).

The contentious discussions and political challenges
surrounding the efficacy of lowering lake levels
suggest alternative efforts are needed to mitigate
future floods in Madison as extreme rainfall and
flooding are projected to become more frequent (U.S.
Global Change Research Program 2014). Wisconsin
law prohibits municipalities from implementing
stronger stormwater regulations for developers than
existing state ordinances (Wisconsin State
Legislature 2018). Therefore, Madison should
develop incentive programs to improve the flood
resistance of existing properties. Madison is the
fastest growing city in Wisconsin, so reducing
development in established neighborhoods is not an
option (Hubbuch 2019). Green infrastructure
provides the opportunity to install flood mitigation
techniques around existing buildings as an integral
part of the city, allowing Madison to adapt to the
changing climate without imposing stringent and
possibly economically detrimental green regulations
on new development. A recent green infrastructure
pilot study (605 homes, city reimburses 80-100% of
cost) aims to quantify the benefit of stormwater
reduction efforts on the watershed, yet further action
is needed.

IV. Policy options

i. Option 1: Execute a grant program to install rain
gardens, native plants, and rain barrels

The City of Madison should offer grants to
homeowners to cover the installation costs of green
infrastructure elements at their properties, reducing
the purchase cost for homeowners. Various federal
grant programs are available to local governments to
incentivize improving water quality and to support
programs in line with community priorities,
including the Environmental Protection Agency
(EPA) Nonpoint source pollution 319 grant program
or the EPA urban waters small grants (Environmental
Protection Agency 2020a,b). As the EPA outlines,
long-term maintenance is essential for realizing the
wealth of benefits from green infrastructure (e.g.
environmental, social, economic) (Environmental
Protection Agency 2018). The EPA also highlights
establishing written contracts or procedures as one
crucial way to assure continued maintenance. Thus,
to ensure that Madison fully benefits from green
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infrastructure projects funded through the program,
the City should require recipients to sign a contract
promising 20 years of maintenance. The contract
should clearly outline the responsibilities (i.e. routine
landscape maintenance, removing trash/debris, and
cleaning out accumulated sediment) as well as the
consequences for non-compliance (e.g. necessary
repayment of the funds to the grant program). The
contract should also allow for transfer of
maintenance responsibilities if home ownership
changes.

Advantages

In neighboring Milwaukee, providing residents with
the resources to purchase necessary supplies for
green infrastructure implementation may encourage
participation (City of Milwaukee Green Infrastructure
Plan 2019). Grant programs are a less permanent
change to the City’s financial structure than a tax
incentive, giving the City of Madison the flexibility to
alter these programs over time as its needs evolve
(i.e. adjust cost payout structure, timing, types of
projects included, etc.). These programs have been
widely implemented by other cities of similar size and
location to Madison, giving the City a blueprint to
jumpstart implementation.

Disadvantages

The City of Madison would need to secure and/or
allocate monetary resources at the time of program
implementation, which may or may not be feasible.
While program flexibility is a clear advantage, a grant
program may be easier to disband, potentially
lessening the longevity of cumulative benefit.

ii. Option 2: Revising the City of Madison’s stormwater
fees

Stormwater taxes are considered a fair and equitable
method for directing the cost of green infrastructure
towards those who generate the most runoff and
benefit the most from improvements (EPA, 2008).
Residential and commercial properties currently
receive a monthly utility tax, either a flat rate or based
on water usage. However, taxes could be modified by
the percent impervious surface, shifting the cost onto
those who generate the most runoff. The increased
monthly fee (and subsequent credit) must be high
enough to encourage owners to reduce impervious
surfaces. Since stormwater fees already exist in
Madison, adding green infrastructure guidelines to
the current Rate Adjustment Policy for the Storm

Water Utility requires action only from the Madison
Common Council and the City Engineer. The City
Engineer can annually adjust the stormwater charges
in accordance with Wis. Stats § 66.0821(4) and the
Madison General Ordinance Ch 20 and 37.
Minneapolis (Stormwater credit program) and New
York (Green roof tax abatement program) have
successfully implemented these changes.

Advantages

The cost of implementation is low; the decreased
stormwater tax revenue (i.e. after owners make green
infrastructure changes) will be lower than the cost of
credits.  Further, residents who  perform
improvements will save money. Implementation
could happen quickly, as fees are under the authority
of Madison; no public input or voting is required.

Disadvantages

This structure places the burden of cost and
motivation on the resident, as they must front the
initial capital, perform improvements, and
successfully apply for stormwater credit. This
process disproportionately excludes Madison’s low-
income residents from participating. Creating
unnecessarily complicated credit applications could
discourage applicants, possibly requiring a
streamlined application or free assistance to
encourage use.

iii. Option 3: Implement a volunteer program to
support green infrastructure development

Starting a volunteer program to directly engage
residents to learn about green infrastructure and to
mitigate climate change in their local area will
promote community stewardship. Volunteers will
participate in a program to acquire background
knowledge and hands-on training to earn
certification. Afterwards, they will complete yearly
community service hours to advocate and assist in
the implementation of community clean water
projects.

Advantages

Leveraging social networks and personal connections
is a proven strategy for altering social norms within a
neighborhood or community, and sparks change in
environmental behaviors (McKenzie-Mohr 2011).
Volunteer programs have a proven record of
facilitating implementation of green infrastructure
and developing a network of community
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sustainability leaders (e.g. Master Water Stewards
program in Minnesota; Minnehaha Creek Watershed
District 2019). Thus, creating a network of informed
volunteers to serve as community advocates and to
assistresidents in implementing green infrastructure
projects is a low-cost option.

Disadvantages

No monetary support is provided to volunteers. Lack
of compensation may alter the spatial distribution of
projects, especially in lower income areas. Although
this option reduces direct cost to the City, volunteer
programs would likely require more coordination to
implement compared to monetary incentive
programs.

V. Policy recommendation

We recommend that the City of Madison prioritize
development of a grant program to incentivize the
implementation of green infrastructure projects on
residential properties. Up-front monetary allocations
have the clear advantage of assisting residents with
capital costs at the time of incurrence (proven to be
more impactful and sustainable). Given the
vulnerability of the isthmus and lower-income areas
in south and east Madison to climate changes, and
flooding in particular, we suggest that the City
structure this green infrastructure program to
provide more incentives to vulnerable areas (i.e.

higher grants and rebates to lower-income multi-unit
developments and residential properties in flood-
prone neighborhoods).

To address possible disadvantages of funding and
program longevity, we suggest that the City initially
fund the grant and rebate program by applying for
federal funds that support water quality and climate
resilience. Long-term, the program could be financed
by a slight increase to the water rate structure,
effectively distributing the cost of mitigating climate
change impacts among residents. Voluntary
participation should be available for residents who
do not require monetary funding to implement green
infrastructure projects yet wish to take part.

As climate change results in increased heavy
precipitation events in the Madison area, the City
must plan and prepare to mitigate negative impact.
We recommend that the City also consider revising
stormwater fees and partner with local non-profits,
such as Clean Lakes Alliance, to implement a
volunteer program that will engage residents. Given
the vulnerability of the isthmus and high percentage
of residential properties in the city, actionable steps
to incentivize residential green infrastructure
projects are critical for climate adaptation.
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and science to the public and working with lawmakers and nonprofits to advance effective science-based
policy.
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