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Outline of Presentation
 Overview & Types of Green Street Systems

 Strategies and Approaches

 Local, State and National Guidance

 Pedestrian Infrastructure Types

 ADA Issues

 Cyclist Infrastructure Types

 Safe Routes to School, Transit & Parks

 Examples of Integrated Systems



The Autozoic Epoch is over!





Green Street System Types
 Biotreatment: 

• Curb Extension
• Sidewalk planter
• Traffic Circle
• Tree Trench
• Rain garden
• Stormwater CycleTrack
• Shoulders/Ditches*
*depends on various factors

 Other Measures:
• Pervious Pavement
• Infiltration trench
• Cistern/Rain Barrel
• Proprietary Systems



Complete and Green Street 
Integration Strategies

 Road Diets
 Safety Improvements
 Complete Streets – Multi-modal
 Stacked Environmental Benefits
 Excess Impervious Surface



Graphic Approaches for 
Displaying GI Integration

 Roadway Cross Section (Wichita)
 Roadway Cross Section Matrix (San Diego)
 Roadway Types (Philadelphia)



Courtesy of City of Wichita
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Courtesy of City of San Diego
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Courtesy of City of Philadelphia
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Courtesy of City of Philadelphia
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Roadway Section Details

Courtesy of City of Philadelphia



Local, State and National 
Roadway Design Standards
 Local Design Standards (such as San 

Jose DOT’s Geometric Design Guidelines)
 CA Highway Design Manual (HDM)
 CA Manual on Uniform Traffic Control 

Devices (MUTCD with CA supplement)
 AASHTO (A Policy on Geometric Design 

of Highways and Streets – “Green Book”)
 NACTO Design Guides



National Association of City 
Transportation Officials (NACTO)
 Urban Street Design Guide
 Transit Street Design Guide
 Urban Bikeway Design Guide
 Stormwater Guide (coming out in May)



Urban Street Design Guide



Pedestrian Infrastructure Types
 Sidewalks, Shoulders & Curbwalks/Stepouts
 Paseos, Plazas and Parklets
 Mass Transit Boarding Areas
 Intersection Treatments
 Mid-block Crossings
 Alleys, Trails and Multi-use Paths
 Pedestrian Priority Zones and Woonerfs
 Bridges, Stairs, Ramps and Elevators
 Building Entrances, Parking Lots & Driveways



Pedestrian and Cyclist 
Benefits of Stormwater Curb 

Extensions
 Physical separation of pedestrians from street
 Does not reduce sidewalk area 
 Shortens unprotected crossing distances at 

intersections
 Traffic calming measure – slows motor vehicles
 Curb extensions should not impede on bicycle 

facilities 



Ped Safety: SW Curb Extension

Campbell



NACTO Lane Width 
Recommendations

 10 foot lane widths in urban areas improve 
street safety without impacting traffic 
operations
 Truck or transit routes can use one travel 

lane of 11 feet in each direction
 Narrower travel lanes (9–9.5 feet) can be 

effective as through lanes in conjunction with 
a turn lane
 Wider lanes correlate with higher speeds



Traffic Speed Reduction:
Curb Extensions and GI

 Stormwater Curb Extension
 Bus Curb Extension
 Chicane
 Pinchpoint
 Gateway



Stormwater Curb Extension



Bus Curb Extension



Portland



Chicane



Pinchpoint



Gateway



Crossings

 Raised Intersection
 Raised Crosswalk
 Speed Table*

(*not always used for a crossing)



Speed Table



Traffic Volume Reduction 
Guidance



Diverters/Closures

 Partial Closure
 Full Closure



Partial



Full Closure





ADA Issues in GI Design
 Curb ramp grades, length & interface with street
 Paving roughness and joint gaps/spaces
 Sidewalk clear path of travel and width minimum
 Path of travel from on-street parking lane to 

sidewalk with bioretention blocking path
 Trip and fall hazards
 Excessive system and ponding depth
 Vision impaired community issues

• Grade changes around bioretention areas
• Grade changes within bioretention areas 
• Fencing and curbing around bioretention









Cyclist Infrastructure Types
 Class 1 – Paths
 Class 2 – Lanes
 Class 3+ – Bike Boulevards (Enhanced Rts.)
 Class 3 – Routes
 Class 4 – Protected Bikeway (Separated)
 Intersection Treatments
 Sidewalks (Where Allowed)
 Bridges and Ramps
 Cycle Parking Areas



Road Diet: Bike Lane & SW Planter

Campbell



Bike Safety: CycleTrack Planter 

Emeryville



Bike Safety: CycleTrack Tree Filter

Seattle



Caltrans Grants:
Active Transportation Program
 Functional Landscaping

• Stormwater curb extensions for SRTS
• Filter strips used as cycletrack protection?

 Non-Functional Landscaping
• Parking areas used for cycletrack protection
• Decorative landscaping

 5% allowed for non-functional landscaping 
 Pervious paving?



Safe Routes to Schools,
Transit and Parks

 SRTS – Intersection curb extensions, mid-
block crossings and traffic calming 
measures such as chicanes and diverters
 SRTT – Curb extensions, pervious 

pavement and tree filters at improved 
transit stops
 SRTP – Traffic circles, Tree filters and rain 

gardens in park land near crosswalks.



San Mateo



San Mateo



Designs for Sloped Streets

 Underground check dams
 Above ground check dams
 Modular systems
 Non-infiltrating systems
 Terraced systems





San Francisco





Seattle





Other Examples of
Integrated Systems



Green Railways

New Orleans



SRTP: Path-Rain Garden

El Cerrito



Improved Curb Ramp with 
Pervious Paving in Parking Lane

Berkeley





Improved Walk and Bike-ability 
with Infiltration Trench

San Jose



Bay Area Case Studies
of Integrated Systems

in Retrofit Projects



Retrofit Example #1 - Colma

 Road Diet
 Stormwater Curb Extensions
 Bike Lanes
 New Sidewalk on one side
 On-Street Parking added
 Pedestrian Safety - Mid-block crossings
 2014



Before: two vehicle travel lanes in each direction, sidewalk 
only on south side, no on-street parking and no cross-walks.



Credit: CSG 
Consultants

After: one vehicle 
travel lane in each 
direction, new bike 
& parking lanes, 
new sidewalk on 
north side, protected 
mid-block crossing 
with rectangular 
rapid flashing 
beacon (RRFB) & 
stormwater curb 
extensions with 
trees.



Example #2 - Emeryville
 Phased Project:

• First - a Road Diet for Cyclists
• Then - a Pedestrian Safety Project
• Finally - a Green Street 

 Bay-Friendly Landscaping
 No irrigation
 Many Lessons Learned (aka mistakes)
 2011



Before



After Road Diet



Complete and Green 





Example #3 - Campbell

 Road Reconstruction Project
 Stormwater sidewalk planters, curb 

extensions and tree filters
 Bike lanes
 Bay-Friendly rated landscape
 1st Bay Area GI GreenRoads certified 

project: silver
 2016









Example #4 – Palo Alto
 Neighborhood Infrastructure Project
 Localized Flooding Issues
 Stormwater curb extensions
 Permeable Paver Crosswalks and Path
 No Stormdrain for underdrain connection
 Drywell Drainage Columns







Example #5 - Emeryville
 Bike-Ped Grant Project
 Road Diet with Raised 2-way Cycle Track
 Added Stormwater Planter
 Bay-Friendly Landscaping
 Bay Trail Gap Closure
 Funded by $500k Countywide Bicycle Grant
 2016















Thank you!

Peter Schultze-Allen
pschultze-allen@eoainc.com


