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Learning objectives: 

- Identify PICP Components 

- Understand PICP benefits to 

urban hydrology & water 

quality

- Understand the hydrological 

design principles for the 

pavement base/subbase

- Obtain ideas for integrating 

PICP into municipal design, 

planning and zoning 

regulations 

ÅPICP Materials & System

ÅLow Impact Development & PICP

ÅPICP Design, Construction, Maintenance & Costs

ÅMeeting Planning Objectives

ÅStormwater Regulations

ÅLEED®  Credits

ÅADA Compliant

ÅImproved Tax Base

ÅInfrastructure Cost Savings

ÅGreen Streets

ÅAdditional Resources

Contents
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What is PICP? 
Concrete Pavers

Open-graded 

Subbase 

Reservoir

Uncompacted

Subgrade Soil

Open-graded 

Base Reservoir

Underdrain

(As required)

Optional Geotextile

Under the Subbase

Permeable Joint Material

Open-graded

Bedding Course

System 

Components

Enlarged Joints: up to  ½ in. (13 mm)

Notched corners or sides 

Porous block, not for 

freezing climates, 

use enlarged joints
Interlocking Shapes

Paver Types

What is PICP? 

Built-In Concrete Joint Spacers
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Paver Types: Interlocking Shapes/Patterns

What is PICP? 

Changed Hydrology 
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PICP Hydrology Example
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Minimize the hydrologic impacts of development

LID: An Innovative Approach 

ºWork with the landscape

º Focus on prevention

ºMicromanage stormwater on the site

ºKeep it simple

ºMulti-functional landscapes

ºUse LID tools such as PICP

LID & Stormwater Management
Low Impact Development (LID) Principles



7

Low Impact Development

1. Source controls = Infiltrate

2. Conveyance controls = Filter & detain

3. End of Pipe Controls = Retain in ponds, streams or 

storm sewer

LID & Stormwater Management
Treatment Train Site Design
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º LID is a flexible strategy 

º PICP is an adaptable tool 

LID & Stormwater Management

PICP, LID & Municipal Goals

Glen Brook Green 

Subdivision

Waterford, CT 

Jordon Cove Watershed

US EPA Section 319 

NMP

Subdivision Design for 

Watershed Recovery
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Municipal Design Goal: Watershed Recovery

Strategy: LID Development 

Tools: PICP and other Permeable Pavements

PICP

Crushed stone

Asphalt

Crushed stone

PICP
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Variable Asphalt PICP Stone

Runoff depth, mm 1.8 0.5 0.04

TSS, mg/L 47.8 15.8 33.7

Nitrate nitrogen, mg/L 0.6 0.2 0.3

Ammonia nitrogen, mg/L 0.18 0.05 0.11

Kjeldahl nitrogen, mg/L 8.0 0.7 1.6

Total Phosphorous, mg/L 0.244 0.162 0.155

Copper, ug/L  *                         (13/9) 18 6 16

Lead, ug/L  *                         (65/2.5) 6 2 3

Zinc, ug/L *                         (120/120) 87 25 57

Mean weekly pollutant concentration in stormwater runoff 

from asphalt, PICP and crushed stone driveways

* Metals: (acute/chronic) toxicity to freshwater aquatic life

Water Quality

ºSoil infiltration rates

ºBase reservoir capacity

ºSlope

ºDesign for Full or Partial infiltration or 

Water Harvesting

Design Considerations
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AVOID:
ºDrinking water wells (100 ft. [30 m] min. 

distance)

ºHigh water tables

ºHigh depth to bedrock

º Industrial sites, fueling stations

ºExpansive and fill soils

º Increase in impervious cover after
permeable pavement - exceed 
storage/filtering capacity; size for build-
out

Location Considerations

NC State University

Research Indicates:

ºNot exposed to fines:

¸ 800 in./hr (20,000 mm/hr)

ºExposed to fines:

¸ 3.1 in./hr (80 mm/hr)

¸ PICP infiltration rate similar to surrounding soil

Long term surface infiltration depends on sediment 

deposition rates + vacuum maintenance

German studies: long term (15+ yr.) surface 

infiltration is ~15% of initial
Bean, E.Z., W.F. Hunt, D.A. Bidelspach. 2007. A Field Survey of Permeable Pavement 

Surface Infiltration Rates. ASCE Journal of Irrigation and Drainage Engineering, Vol. 

133 (3): 249-255.

PICP Surface Infiltration Rates



12

º Exfiltration: water loss to 
underlying soil

º Aggregate is washed to prevent 
clogging of underlying soil

º Exfiltration limited by 
permeability of underlying soil

º When an underdrain is required, 
leave a gravel storage layer 
below underdrain to encourage 
exfiltration

Exfiltration Design
Low Permeability Soils

Considerations

º Reduction in peak flows still likely

º Lower reduction in runoff volume

º Extra aggregate required for strength & storage

º Underdrain system required

º Impermeable layer required 

at the bottom for 

shrink-swell clays

Clay In-Situ Soils
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ºDesign software is available

ºSoftware incorporates:

¸Hydrologic Design

¸Structural Design

ºContact ICPI

to obtain software

PICP Design

What To Look For
Subgrade & Base Preparation


