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Practical Planning and Placement of Permeable Pavements 
to Maximize Benefits for Climate Change Resiliency Benefits 
and much much more…
Stormwater Quality, Storage, & Infiltration – a Diverse Green Infrastructure Option



Mainstreaming Permeable Pavement
A “Green Stormwater Infrastructure” Practice
Benefits all the way around
Institutional, Municipal, Private, Transportation, Residential, Recreation

 Stormwater Management
– MS4 NPDES Permit Compliance
– Flood Control – Resiliency – Infrastructure Protection
– Water Quality Control

 Planning – Sustainable Design
 Roadway Design - Green Streets/Green Highways/ Complete Streets
 Site Design – Low Impact Development, Green Infrastructure
 Watershed - Water Quality/ Quantity - TMDLs – Pollutant Loading

Source: Andrew PottsSource: VHBSource: VHB



Pavement is a big deal…



 Reduced stream baseflow

 Reduced water for water supplies, aquifers, uses

Reduced Groundwater Recharge



 It is no longer going in the ground, and…
 Increased frequency and volume of rain
 TP-40 Rainfall Data superseded, NOAA Atlas 14 – Fall 2015!

Increased Flooding



 Destroys benthic environment
 Depth/temperature changes
 Species changes

Impacts of Erosion and Sedimentation

Source: Cameron Paul



Thermal – Heat Island

Source: 
http://apps.startribune.com/blogs/user_images/pauldouglas_1408655892_urbanheatisland.jpg



Bottom Line – If you Reduce the Impervious…

 Reduces the runoff volume

 Decrease flooding

 Reduces pollutant loads

 Increases recharge (treatment & baseflow)

 Reduces heat island effect



While we have gotten better in our designs, 
we still have a lot of pavement to work with…



Permeable Pavements & Pavement Systems



Permeable Pavements are not just pavements…

 Stormwater Quantity –
reduce flooding, stream erosion, CSOs

 Stormwater Quality –
reduce stormwater runoff/pollutant loads

 Groundwater Recharge-
baseflow, tree roots, water table

 Reduce Thermal Impacts-
cools via filtering in ground

 No Water on Surface-
reduce ponding, spray, hydroplaning, ice

 Reduce Salt Use and Ice Build Up

 Preserve Land in Developments
instead of surface stormwater BMPs 

Source: John Kevern, UMKC



 Light use roadways, shoulders
 Driveways, sidewalks, bike paths
 Parking areas, boat ramps
 Recreational surfaces, patios
 Interior of greenhouses /other
 Pool decks, water parks

Source: John Kevern

Permeable Pavements –Typical Applications

Source: Andrew Potts

Source: Hastings Pavement Source: John Kevern



Expanding Uses and Research

Incorporating pavements into landscape and streetscapes

Potential Transportation uses.. Roadway shoulders, park and rides



Porous Asphalt



Pervious Concrete 

Sour   



Permeable Pavers 

Source ICPI



How do you select the location and type of 
pavement and pavement system? 

 Structural – pedestrian, event, traffic
 Hydrologic – storage, infiltration quality treatment goals, peak reduction
 Aesthetic – use of the pavement, surroundings
 Protection – runoff, sediment/fine sources
 Practical – plowing, recreational uses, loads
 Costs – life cycle cost for intended use
 Constraints – curing time, utilities, loads, turning movements, soils, 

adjacent uses, discharge location, acceptance

Large Scale Planning and Site Specific Planning Critical



 System materials typically more expensive than traditional concrete or 
asphalt
– Typ Costs for 2” Asphalt ($2-4/sf), Concrete ($3-5/sf)

 Source: ASCE Permeable Pavements Book 2015
 Cost benefits may be realized through stormwater management savings

Cost



Select your materials based on your needs

Source: ICPI

Source: Adam Duedenhoffer



Tow n of Winchester, MA
(Values Show n are approxim at e)

Tow n of  Winchest er  Tot al Area:
Tot al Im pervious Area:

4032 Acres
1225 Acres (30.39%)

Town Example – Quick Analysis – Winchester, MA



Town Example – Quick Analysis – Winchester, MA

Municipal Ow ned Im pervious Area:

25.3 Acres 

Percent  o f  Im pervious Area 
Municipally ow ned:2.1%

Tow n of Winchester, MA
(Values show n are approxim at e)

Tow n of  Winchest er  Tot al Area:
Tot al Im pervious Area:

4032 Acres
1225 Acres (30.39%)



Campus Example –
Auburn University Watersheds

Team: jB+a inc.; Nelson, Byrd, Woltz L.A., VHB. Krebs



Auburn University 
Zones of Density, Imperviousness and Uses

Team: jB+a inc.; Nelson, Byrd, Woltz L.A., VHB. Krebs



Auburn University Landscape Master Plan 
Stormwater Management Component – Water Quantity & Quality

Team: jB+a inc.; Nelson, Byrd, Woltz L.A., VHB. Krebs



Permeable Pavement Potential Locations –
Large Applications in Orange

Team: jB+a inc.; Nelson, Byrd, Woltz L.A., VHB. Krebs



Turner Field Atlanta :ICPI



Permeable Pavement Potential Locations –
Smaller Innovative Retrofits



Select Your Materials Considering Aesthetics -
Elements of Newport into Green Infrastructure



Urban Streetscape Example
Planning - Thames Street, Newport, RI
Working Permeable Pavement /stormwater management into their Streetscape Concept 

 Goals
 Pedestrian safety
 Traffic calming
 Aesthetics
 Stormwater quality
 Stormwater quantity
 Historical

 Tight Space Options
 Planters and window boxes
 Green walls (vines/arbors)
 Small Bioretention
 Permeable pavements
 Subsurface stormwater reservoirs







BGwT Wells

Source: Boston Groundwater Trust

Urban suitability?
Boston Porous Alley Demonstration Project

Team: VHB, Charles River Watershed Association, 
City of Boston, Boston Groundwater Trust



Site Selection – Not so easy in Boston



Poor Existing Pavement

Source: VHB, Inc.



 Parking
 Basements
 Dumpster Access
 Sediment Control
 Materials Staging
 Safety
 Utilities
 Fine Grading
 Resident Access

Source: VHB, Inc.



Geotechnical Information
Borings and Permeability Information

Get it EARLY



During Preliminary Design Phase
City of Boston & CRWA – Outreach to Community

 Project Purpose – reduce CSOs, recharge groundwater, reduce pollutant discharge

 Project limits – Porous alley is within the City owned Right of Way. 

 Parking – City Effectively worked out Alternative parking plans

 Dumpster - Temporarily relocated to one end of alley

 Dust Control - the contractor was required to complete continual dust control 
with water during construction

 Noise – Construction activities weekdays 7:30 AM to 3 PM

 Safety  - Contractor responsible for securing the entire site during work and non-work hours



Alley Design

Source: VHB, Inc.

4,820 s.f. drainage Area (100% IC) 
560 s.f. permeable pavement section
425 cu.ft. storage 
(1,064 cubic feet aggregate reservoir with void ratio of 0.4)



In the City…All about the Utilities 

Photo source: Keville



First Lift



Top Lift

Source: VHB



Finish Day

Source: Keville.
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Offices located throughout the east coast



Permeable Pavements Book and Design 
and Construction Resources



 Academic
 Industry
 Private Sector
 Public Sector
 Designers, 

researchers, users, 
evaluators, vendors

ASCE Environmental Water Resources Institute –
Permeable Pavements Technical Committee – Design Manual



Fact Sheet Examples

Source: VHB
Vanasse Hangen Brustlin, Inc. 2014



Chapters 2 to 6: Outlines for Specifications

Source: VHB
Vanasse Hangen Brustlin, Inc. 2014



Chapter 8: Maintenance Checklists

Source: VHB
Vanasse Hangen Brustlin, Inc. 2014
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