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WHAT IS PERMEABLE PAVEMENT?



PERMEABLE PAVEMENT ƅ OVERVIEW

Photo Credit: Green Paving Solutions
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PERMEABLE PAVEMENT ƅ OVERVIEW

Allows for rainfall infiltration

Ideal for low traffic surfaces (driveways, parking lots, 

walk ways, on street parking)

Provides peak flow mitigation, volume storage, and some 

water quality improvement

Can provide streambank protection in certain areas
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EXAMPLES OF MODULAR POROUS PAVERS (SOURCE: ISWM TECHNICAL MANUAL)



PERMEABLE PAVEMENT ƅ OVERVIEW



PERMEABLE PAVEMENT ƅ OVERVIEW
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Advantages Limitations

¶ Replaces completely impervious surfaces with partially 

impervious surfaces

¶ Reduces stormwater runoff rate and volume

¶ Reduces loads of some pollutants in surface runoff by 

reducing the volume of stormwater leaving a site

¶ Reduces stormwater infrastructure footprint and promotes 

multi-benefit uses by using treatment area for 

parking/driving with possible cost reductions

¶ Increases ground water recharge

¶ Adaptable to urban retrofits

¶ Many options available depending on specific site needs 

and aesthetics

¶ Applicable for use in recharge zones, karst, expansive 

clays, and hotspots when properly designed

¶ Potential for clogging of porous media by 

sediment, which could lead to reduced 

effectiveness without proper maintenance

¶ Should not receive runon from adjacent 

pervious surfaces or areas with high 

sediment/debris yield

¶ Typically, not cost effective for high-traffic areas or 

for use by heavy vehicles (requires  increased 

structural design and maintenance frequency)

¶ Permeable pavement should be installed only 

by contractors qualified and certified for 

permeable pavement installation

¶ Grades of 5% or less

¶ Potential for groundwater contamination



PERMEABLE PAVEMENT ƅ OVERVIEW

Permanent stormwater BMP comprised of paving surfaces that filter runoff through 

voids in the pavement surface into an underlying reservoir. Filtered runoff may be 

collected and returned to the conveyance system, or allowed to infiltrate into the soil.



PERMEABLE PAVEMENT ƅ OVERVIEW

STORMWATER BENEFITS:

Reduce stormwater volume and rate

Improve water quality

Promote infiltration and groundwater recharge

OTHER BENEFITS:

Can be an attractive landscape element



WHAT IS PERMEABLE PAVEMENT?
TYPES OF PERMEABLE PAVEMENT



PERMEABLE PAVEMENT ƅ OVERVIEW

TYPES OF PERMEABLE PAVEMENT

Permeable Interlocking Concrete Pavers (PICP)

Pervious Concrete

Porous Asphalt

Plastic Reinforcing Grids (PG)

Note: PICP and PG are included in the iSWM Site Development 

Controls Manual - Chapter 24.0 Modular Porous Pavement Systems.

13



PERMEABLE PAVEMENT



PERVIOUS CONCRETE



PERVIOUS ASPHALT



PLASTIC GRID PAVERS



PERMEABLE INTERLOCKING CONCRETE PAVER (PICP)



MODULAR POROUS PAVER SYSTEMS



PERMEABLE PAVEMENT ƅ  MATERIAL SELECTION

Porous paver infill is selected based on the intended application and required infiltration rate

Masonry sand has a high infiltration rate Ą use where no vegetation is required or desired

Sandy loam soil has a lower infiltration rate Ą will support grass growth

Selection is based on site requirements and location

Porous concrete is thought to maintain its porosity through hot weather better than porous asphalt 

because of surface sealing from asphalt binder.
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WHAT IS PERMEABLE PAVEMENT?
HOW AND WHERE IS IT TYPICALLY USED



PERMEABLE PAVEMENT ƅ BMP SITING

PARKING LOTS

22



PERMEABLE PAVEMENT ƅ BMP SITING

RIGHTS-OF-WAY
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PERMEABLE PAVEMENT ƅ BMP SITING

ARTISTIC USES
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PERMEABLE PAVEMENT ƅ BMP SITING

DRIVEWAYS AND ALLEYS
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PERMEABLE PAVEMENT ƅ BMP SITING

VEGETATED AREAS
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HOW TO DESIGN PERMEABLE PAVEMENT



HOW TO DESIGN PERMEABLE PAVEMENT
SITE SELECTION AND SITE REQUIREMENTS



PERMEABLE PAVEMENT ƅ SITE SELECTION

Intended for low traffic areas

Residential parking

Overflow parking

Limitations on heavy vehicle loads

Drainage should come from impervious areas only

Contributing impervious area to porous paver surface ratio of 3:1

Avoid allowing runoff from pervious areas that can carry mulch, sediments, leaves, debris and will 

increase maintenance and lead to clogging.

If it canôt be avoided, runoff from fully stabilized pervious areas must include pretreatment.

Roof runoff can typically be piped directly onto pervious pavements (not through landscaping).

Systems should be:

10 feet downgradient of buildings

100 feet away from drinking water wells
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PERMEABLE PAVEMENT ƅ SITE REQUIREMENTS

Consider soil tests and perform an infiltration test

Minimum of one test hole per 5,000 ft2 and 2 borings per facility

Allowable where infiltration is between 0.5 and 3.0 in/hour

Minimum of 2ô of clearance between bottom of gravel layer and 

seasonally high groundwater table or bedrock

Unlined porous concrete should not be used in wellhead protection 

zones, recharge areas of water supply aquifer recharge zones or 

hotspots

Slopes should be less than 2% (maximum of 5%) but can be 

essentially flat since all drainage occurs underground.
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IMPORTANT NOTE!

Special care must be taken during 
construction to avoid compaction of 
the soils if designing for infiltration.



PERMEABLE PAVEMENT ƅ SITE APPLICATIONS
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HOW TO DESIGN PERMEABLE PAVEMENT
WATER QUALITY BENEFITS



PERMEABLE PAVEMENT ƅ DESIGN THE PROFILE

For best treatment, PP must capture the water quality 

treatment volume and filter through a soil or sand filter 

layer

Infiltrate capture volume in 24-48 hours

Store design storm volume within base and sub-

base reservoirs for 2 to 5 days

Main variable is layer depth

Account for contributing areas

33



PERMEABLE PAVEMENT ƅ DESIGN THE PROFILE 

Min. of 4 inches of ASTM C-33 washed sand above the 

aggregate of the underdrain drainage layer (Barrett 

2005)

Enhance water quality
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PERMEABLE PAVEMENT ƅ DESIGN THE PROFILE 

Store/Treat the design storm volume

Calculate the depth of the design storage layer

Ὠ
ὠ

ὃ ὲz

Åd = Gravel Layer Depth (ft)

ÅV = Water Quality Volume (ft3)

ÅA = Surface Area (ft2)

Ån = Porosity (use 0.32)

Note that the minimum depth required is 9ò
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PERMEABLE PAVEMENT ƅ EXAMPLE SITE DESIGN

The site plan leaves significant 

open space opportunities and 

can meet the treatment 

requirements with an array of 

BMPs. 
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PERMEABLE PAVEMENT ƅ EXAMPLE SITE DESIGN

CALCULATE INITIAL WATER QUALITY VOLUME FOR A SITE

ὡὗὠ ὅᶻ
ὖ

ρς
ὃz

WQV = water quality volume (ft 3),
C = 0.584 (for site on previous slide)
Px = 1.5 in. (iSWM criteria)
A = 42,430 sq. ft. (site 90,841 sq. ft.)

ὡὗὠ πȢυψτz
ρȢυ

ρς
ωzπȟτψρφȟφπυȢρὪὸσ

Impervious Only Whole Site

ὡὗὠ πȢωυz
ρȢυ

ρς
τzςȟτσπυπσψȢφὪὸσ



PERMEABLE PAVEMENT ƅ EXAMPLE SITE DESIGN

DESIGNING FOR WATER QUALITY VOLUME

Store/Treat the design storm volume within reservoir and sub-base layers

ὃ
ὠύή
ὲz Ὠ

Vwq = υπσψȢφft3

n = 0.4 (washed stone)

d = 3.4375 ft (initial depth of reservoir and sub-base/underdrain layers)

A = 5038.6 ft3 / (0.4*3.4375 ft ) = 3664 ft2 ïTypical parking place is 18ô x 9ô = 162 ft2

Need approximately 23 parking spots for Vwq required to meet 1.5ò design storm.



PERMEABLE PAVEMENT ƅ DESIGN THE PROFILE

Washed Stone

No. 57

Source: NCSU BAE
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PERMEABLE PAVEMENT ƅ DESIGN THE PROFILE

Design Considerations

Total traffic

In situ soil strength

Environmental elements

Bedding and reservoir layer design

Include an observation well at the downstream end of 

each facility

Compare required structural depth to depth required for 

WQV and Detention

Take maximum

40

Reference Material

AASHTO Guide for Design of Pavement Structures 

(1993)

AASHTO Supplement to the Guide for Design of 

Pavement Structures (1998)

AASHTO Flexible Pavement Method

Interlocking Concrete Pavement Institute Design Tools

Design Manuals https://icpi.org/design-manuals 

Software  https://icpi.org/software

ASCE Permeable Pavements Book

https://ascelibrary.org/doi/book/10.1061/978078441
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HOW TO DESIGN PERMEABLE PAVEMENT
DETENTION AND DIVERSION REQUIREMENTS



PERMEABLE PAVEMENT ƅ EXAMPLE SITE DESIGN

What about detention on this site? 

How can we fit it in? How can we 

maximize use of the site and 

occupant/community benefits for 

health and welfare? 
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PERMEABLE PAVEMENT ƅ EXAMPLE SITE DESIGN

DESIGNING FOR DETENTION VOLUME

Store/Treat the design storm volume within reservoir and sub-base layers

ὃ
ὠύή
ὲz Ὠ

Vwq = 
Ȣ

τzςȟτσπὪὸς σσȟπςυft3

n = 0.4 (washed stone)

d = 3.4375 ft (depth of reservoir and sub-base/underdrain layers)

A = 33,025 ft3 / (0.4*3.4375 ft ) = 24,018 ft2 ïTypical parking place is 18ô x 9ô = 162 ft2

Need approximately 148 parking spots for Vwq required to meet 9.34ò design storm.

43



PERMEABLE PAVEMENT ƅ DESIGN FOR SAFE BYPASS/CONVEYANCE OF LARGE STORM

Safely route runoff in excess of the intended design flow 

One option is to use storm drain inlets slightly above the pavement elevation

Allow for some ponding on the surface but large flows bypass the system

Also provides a backup if the system clogs and fails
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PERMEABLE PAVEMENT ƅ DESIGN FOR SAFE BYPASS/CONVEYANCE OF LARGE STORM

Downstream and conveyance systems

Assume permeable pavement systems are 35% 

impervious

A reduction in water quality volume requirements 

can be obtained

For treatment control, design volume should be equal to 

the water quality volume at a minimum
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