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Timeline

2019 2020 2021 2022 2023 2024

DGI Codes Project
Birchline Planning, LLC

Complete Green 
Streets Guide
Toole Design
EQT by Design
Strand Associates, Inc.

Urban Forestry Task 
Force Report
City of Madison

Green Infrastructure 
for Purposes of 
Flood Control Study
City of Madison

TMDL 2020 SLAMM 
Analysis
City of Madison

Green Streets 
Handbook-2021
US EPA



Project Goals

• Complete Green Streets

 Consistent process for planning, designing, building, and 

operating streets in a way that better reflects our community 

values and increases safety and equity.  

 Ensuring the green infrastructure needs of a resilient city.

 Guard against starting from scratch on each project given the 

multiple competing demands for right-of-way in the city.

• Enhanced Distributed Green Infrastructure and Tree Canopy

 Provide practical guidance related to DGI and Tree Canopy to 

assist with decision making for plan, design, and implementation 

of different street types (typologies).

 Coordinate amongst City departments:  City of Madison 

Engineering, Streets, Planning, Fire, Traffic Engineering, and 

Forestry Departments and Birchline Planning LLC.



Street Typologies and Overlays

Complete Green Streets Guide:  Street Typologies in Madison
https://www.cityofmadison.com/transportation/documents/complete-green-streets/CGS%20Guide%20Final.pdf

Decision Making Overlays

https://www.cityofmadison.com/transportation/documents/complete-green-streets/CGS%20Guide%20Final.pdf


Decision-Making Process



Street Tree Guidance – Suspended Pavement Systems

• Street Tree Guidance – Tree Canopy Criteria

• Suspended pavement system - description

 Proprietary suspended pavement systems

 Nonproprietary suspended pavement system

 Custom suspended pavement system

• Side-by-side cost comparison

Source: www.citygreen.com



• Tree canopy priority 

 Existing tree canopy in ROW

 Tree equity score

Tree Equity Score National Explorer

• Optimal tree size factors

 Street typology

 Terrace width

Tree Canopy Enhancement Decision-Making Criteria

https://www.treeequityscore.org/map#10.67/43.1165/-89.3737


• Ideal for compact urban development

• Promotes tree growth in uncompacted soil

• If connect to storm sewer or underlying soils conducive to infiltration, can also serve as 

bioretention

Suspended Pavement System – Description

Martin Luther King Jr. Boulevard

GreenBlue Root Space

State Street

Madison Non-Proprietary System



• Deeproot Silva Cell

• GreenBlue Rootspace

• Citygreen Stratavault

Proprietary Suspended Pavement Systems

Deeproot Silva Cell Citygreen Stratavault

GreenBlue Rootspace



• State Street suspended pavement system

 City of Madison design

Nonproprietary Suspended Pavement System



• Strand’s suspended pavement system concept design

 EX-PIER precast column by EZ-CRETE

Custom Suspended Pavement System



Side-by-Side Cost Comparison



Permeable Pavement Systems

• Permeable pavement – description

• Types:

 Pervious concrete

 Porous asphalt

 Permeable pavers/blocks

 Permeable interlocking concrete pavers (PICP)

• System comparison

• Design considerations:

 Siting considerations

 Structural considerations

 Usage considerations

 Stormwater quality considerations

 Typical sections and standard specifications



• Design components

• WDNR design standards

• Maintenance requirements

Permeable Pavement – Description



• Pervious concrete

 Typical thickness of 5” to 8”

 15 to 35% voids

 Precast pervious concrete panels are available (Spancrete)

• Porous asphalt 

 Minimum thickness of 2.5”

 16 to 20% voids

Pervious Concrete and Porous Asphalt

Precast Pervious Concrete-Madison

Spancrete



• Permeable pavers/blocks

 Minimum thickness of 3”

 5 to 15% open surface area

 Aggregate replacement after street sweeping

• Permeable interlocking concrete pavers (PICP)

 Herringbone and other interlocking designs to 

promote strength

 Most recommended for higher load environments 

with caveats

Permeable Pavers/Blocks and Permeable Interlocking Concrete    
Pavement Systems

Permeable pavers/blocks-Bayfield, WI PICP-Madison, WI



System Comparison



Design Considerations:  GIS Overlay Tool for Siting BMPs

Figure 30-Winter Salt Routes Layer

Figure 31-Flooding Frequency Layer

Figure 28-Bad For GI Layer`

Figure 29-Wellhead Protection Zones



Design Considerations:  Structural Considerations



• Stormwater quality considerations

 Infiltration rate must exceed 100 in/hr upon installation

 100% treatment of stormwater that infiltrates

 65% TSS and 35% TP treatment if underdrain is present and used

Design Considerations:  Stormwater Quality Considerations



Design Considerations:  Standard Specifications & Typical Sections 

Typical Sections

Standard Specifications



Design Considerations:  Usage Considerations

• Usage considerations

 Bi-annual vacuuming of pavement after fall and winter

 No snow piling allowed

 Pavers should be plowed with caution

 City concerns with technologies

 ADTs and ESALs



Non-Permeable Pavement Green Infrastructure Systems

• Non-permeable pavement green infrastructure – description

• DGI priority

• Types:
 Bioretention basin

 Bioswale

 Terrace rain garden

 Traffic-calming rain garden bump out (stormwater curb extension)

 Rock vault

 Vegetated filter strip

 Stormwater planter

 Catch basin

 Stormwater terrace

 Coanda effect screen

• System Comparison and Madison Design Requirements

• Green infrastructure design guidance documents

• DGI and tree canopy decision-making flowchart

Madison’s definition of GI is 
generally a stormwater BMP 
having infiltration as a main 
function



• WDNR Technical Standards

 Bioretention Basins (1004)

 Rain gardens (1009)

 Vegetated swales, filter strips, and 

bioswales (1005)

• City of Madison GI studies and fliers

Non-Permeable Pavement Green Infrastructure – Description



DGI Priority



• Typical section

• Large scale storm event bypass

• Limitations

Bioretention Basin                                 Bioswale

• Typical section

• Pretreatment necessary

• Limitations



• City of Madison program 

(gold, silver, and bronze)

• Owned and operated by residents, but 

subsidized through City

• Small scale bioretention basin

Terrace Rain Garden                               Stormwater Terrace

• City of Madison program 

    (gold, silver, and bronze)

• Similar to terrace rain garden

• Does not collect water from the street

Source: City of Madison



• Similar to terrace rain garden or bioretention basin

• Makes streets more pedestrian-friendly 

• Used where crossings are frequent and could be dangerous

Traffic-Calming Rain Garden Bump Out (Stormwater Curb Extension)

Strand’s Bump Out Design in Aurora, IL



• Typical section

• Commonly used with porous pavement

Rock Vault

Source: City of MadisonSource: City of Madison



• Pretreatment device for swales and bioretention basins

• Want to maximize flow length and keep slope low

• Limitations

Vegetated Filter Strip



• Used in urban settings with lack of space

• Act as a small bioretention basin 

• Can have positive visual benefits for location

Stormwater Planter

Strand’s Stormwater Planter Design in Cincinnati, OH



• Typical catch basin design that can be 

used when infiltration is not an option

• Easy to install and widely used

• Only truly effective with regular cleaning

Catch Basin                                             Coanda Effect Screen

• Requires 1.5 to 2 feet of drop

• Screens can fail 

• Potential floatables bypass

• Regular sump cleaning



• Infiltration is an option for all besides the Coanda Effect Screen

System Comparison and Madison Design Requirements



• Milwaukee Metropolitan Sewerage District 

sizing calculator

• Decision-making flow chart

Green Infrastructure Design Guidance



DGI and Tree Canopy Decision Making Flowchart



DGI and Tree Canopy Decision Making Flowchart



Question and Answer

© ma_rish – vectorstock.com 
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