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GREEN INFRASTRUCTURE TYPES

CISTERNS WITH PUMPS FOR RE-USE
The capture and storage of water, potentially 
for reuse later.

DEPAVING
Removal of structures or paving in order to allow 
infiltration.

SOIL AMENDMENTS
Materials worked into the soil 
to enhance its ability to 
infiltrate or absorb water.

TREES
Trees that can hold rainwater 
on their leaves and branches

WETLANDS
Areas that have soils that are 
inundated or saturated for part of 
the year or the entire year.

BIOSWALES
Landscape features that 
capture and infiltrate runoff 
and can also remove pollutants.

GREEN ROOFS
Partially or completely planted 
roofs with vegetation growing 
in soil or other growing media 
to hold rainwater.

GREENWAYS
Riparian buffer zones that store
stormwater runoff into the ground naturally.

NATIVE LANDSCAPING
The use of native plants that can tolerate 
drought and flooding cycles because of 
deep roots and climate-specific adaptations.

POROUS PAVEMENT
Pavement that can reduce and infiltrate 
surface runoff through its permeable surface 
into a stone or filter media below.

RAIN GARDENS
Gardens collect stormwater runoff, slowly 
infiltrating it into the ground



CO-BENEFITS OF GREEN INFRASTRUCTURE

Green 
Infrastructure 

Benefits

Improves 
stormwater 
quality in 
separated 
sewer area 
(TMDLs)

Reduces 
risk of 

Combined 
Sewer 

Overflows

Provides a 
better 

learning 
environment 
for children

Climate 
change 

adaptation 
and 

resiliency

Reduce
flood 
risk

Reduce 
urban 
heat 

island

Increase 
property 
values

Improves 
human health 

through 
air/water 
quality

Supports 
biodiversity



Collaboration is Key

Metro Wastewater/ 
Stormwater Utility

City Government Funders and Community Partners
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2003 
MMSD starts 

promoting green 
infrastructure 
demonstration 

projects

2015 Green 
Infrastructure 

Baseline 
Inventory

2010-2011 
Flooding Task 

Force

2012 
MMSD Permit 

Requires Green 
Infrastructure

2008-2011 
Green Street 
Pilot Projects; 

City ordinances 
updated to 

allow for green 
infrastructure

2013 
MMSD Regional 

Green 
Infrastructure 

Plan 

Green Infrastructure History in Milwaukee

2013 Green Streets 
Stormwater 

Management Plan

2019 City of 
Milwaukee  

GI Plan

 & ordinance 
update

2018-2020

Green Schoolyard 
Projects

2013 
Refresh 

Milwaukee 
Sustainability 

Plan



TOO MUCH PAVEMENT + INCREASING RISK OF EXTREME 
STORMS = FLOOD RISK

• Flooding in 2010 cost the 
Milwaukee Count and 
developers at least $37 million 
dollars in damage

• Climate change increases the 
risk of extreme storms.



GREY TO GREEN:
CITY IS LEADING BY EXAMPLE ON GREEN INFRASTRUCTURE IN OUR 
REDEVELOPMENT PROJECTS
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GREEN LUMINARIES IN PRIVATE DEVELOPMENT
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GREY TO GREEN:
BUT OPPORTUNITY REMAINS IN OUR PARKING LOTS, ROOFS AND 
SCHOOL YARDS
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Setting Goals

• City’s 2013 ReFresh Milwaukee 
Plan set goal of increasing Green 
Infrastructure 10% per year

• MMSD Goal of 740 million gallons

• What’s the baseline?

• How much is needed?

• How much is affordable?



Green Infrastructure Baseline 
Inventory

• Need to quantify existing green 
infrastructure for setting future 
goals

• Review and quantify existing 
MMSD and City funded projects

• Estimate gallons captured of 
known projects



Green Infrastructure Baseline 
Inventory-Key Findings

• 45.5% of Milwaukee’s land area 
is impervious

• Green Infrastructure as of 2015 
was enough to capture 14m 
gallons

• Following the 10% annual 
increase goal would yield 36 
million gallons by 2023



Standard Green Infrastructure Specs
www.freshcoastguardians.com



Baseline Inventory- Behind the 
Scenes Footage



Green Infrastructure Map Tool
Milwaukee.gov/GIS
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CONSIDERATIONS FOR GREEN INFRASTRUCTURE PLAN

• Develop policies that 
substantially add to the amount 
of visible installed green 
infrastructure

• Encourage development and 
investment in the City

• Maneuver within City’s tight 
financial constraints



RECOMMENDATIONS OVERVIEW

Regulatory

Require developments to capture 
the first half inch of runoff when a 
stormwater management plan is 
required

Add climate adaptation and co-benefits 
of green infrastructure to “Purpose” 
section of our stormwater management 
code

Publicly support MMSD’s  regional new 
thresholds for green infrastructure

Economic

One-time grants to property 
owners to implement their 
green infrastructure

Partnership with 
Milwaukee Public Schools 
to green schoolyards and 
create new sustainability 
manager position

Education and 
Outreach

Outreach to Business 
Improvement Districts and 

Real Estate Groups

Provide developer education 
through the Fresh Coast 
Guardians’ Resource Center

Review and possibly revise 
parking lot landscape 
standards



GREENING STORMWATER MANAGEMENT PLANS

We revised City Ordinance Chapter 120 governs actions that obligate 
developers to create a stormwater management plans

1. Add “Climate Adaption” and “Co-benefits of Green Infrastructure” to 
“Purpose Section.”

2. Define Green Infrastructure practices; prioritize those with 
co-benefits

3. Require that the Stormwater Management Plans use Green 
Infrastructure to capture at least 1/2” of stormwater using GI

4. If GI is not feasible on site, City Engineer may consider negotiated 
solution.



ECONOMIC INCENTIVE:

FUNDING PRIORITIES FOR GREEN INFRASTRUCTURE

• Green Streets & 
Alleys

• Schoolyards

• Libraries

• Parking Lots



Green Streets

• 2013 Green Streets Plan

• Bioswales in medians

• Permeable pavement in 
alleys or parking lanes



 Green School Yard



Green Schools 2



ECONOMIC:

COMMERCIAL AND NON-PROFIT PROPERTY GRANTS

• Green Solutions could provide grants up to $25,000 to 
commercial and non-profit parking lot owners

• Could be used for any implementation of Green 
Infrastructure including static projects that do not 
require a stormwater management plan.

• Requires conservation easement

Milwaukee.gov/GreenLots

SDC lot on 17th 
North before Green 
Infrastructure



 GEOGRAPHIC PRIORITIZATION

GRAEF Engineering developed 
weighted scale for siting GI for the 
greatest impact and is generating 
maps for priority areas



Thanks to our Partners!

 

Erick Shambarger, Environmental Sustainability Director

Environmental Collaboration Office (ECO)

City of Milwaukee

200 E. Wells St., RM 603, Milwaukee, WI  53202

414-286-8556

eshamb@milwaukee.gov

 

ECO  |  ReFresh MKE  |   Water Centric City

mailto:eshamb@milwaukee.gov
http://city.milwaukee.gov/sustainability#.VqJ-x6PnaUm
http://refreshmke.com/index.html
http://city.milwaukee.gov/WCC

