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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

- Co ntents

i, i
APICP Materials &System ==
ALow Impact Development & PICP
APICP Design, ConstructienyMaintenance & Costs
~AMeeting Planning Objectives

AStormwater Regulations

A EED® Credits

AADA Compliant

Almproved Tax Base

Ainfrastructure Cost Savings

AGreen Streets
AAdditional Resources




What is PICP?

Concrete Pavers
Permeable Joint Material

Open-graded
Bedding Course

Open-graded
Base Reservoir

Open-graded
Subbase
Reservoir

Underdrain
(As required)

Optional Geotextile

Components . - Under the Subbase

Uncompacted
Subgrade Soil

What is PICP?

Paver Types

Notched corners or sides

Built-In Concrete Joint Spacers
Enlarged Joints: up to % in. (13 mm)

¥ Porous block, not for
¥ freezing climates,
use enlarged joints

Interlocking Shapes




What is PICP?

Paver Types: Interlocking Shapes/Patterns
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Annual Hydrology
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Swank, W.T., and Crossley, D.A. 1988. Forest Hydrology and Ecology at Coweeta. New York, NY: Springer-Verlag.

PICP Hydrology Example

SEvaporation

Storage

Seepage




LID: An Innovative Approach

Minimize the hydrologic impacts of development

LID & Stormwater Management

Low Impact Development (LID) Principles

Work with the landscape

Focus on prevention

Micromanage stormwater on the site
Keep it simple

Multi-functional landscapes

Use LID tools such as PICP
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PICP plaza provides
gathering place
Campus trees, pavement, and stormwater

and other BMPs cool treatment

campus envionment  LOW Impact Development in same space

LID & Stormwater Management

Treatment Train Site Design
1. Source controls = Infiltrate
2. Conveyance controls = Filter & detain

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




LID & Stormwater Management

PICP, LID & Municipal Goals

o LIDis aflexible strategy
o PICP is an adaptable tool

Lined Biorefention Strip in parking area

Monitoring of Biorefention Cell by
Howard University through 319 Program

Mt. Ranier Streetscape
And
HIPP Artists House

M. Ronet s one of the oldest subusbs of Woshington.
Adiocent 1o N.£. Washington this communily s seeing o
rebirth as a Arts District. The HIPP house is on arfists coop ina
restored opartment bulding. A faingarden and green roof
can be found here. The Rhode isiand Avenue sheetscape
wil be redone, but in the meantime woler quaiy gutte fifers
and steet free fiters are being instalied. This project is being
done by the MO Siate Highway Adminisiation ond being
monitored by the University of Moryiand.

Subdivision Design for
Watershed Recovery

Glen Brook Green
Subdivision
Waterford, CT

ordon Cove Watershed

. US EPA Section 319




Municipal Desigh Goal: watershed Recovery
Strategy: LID Development
ToOIS: PICP and other Permeable Pavements
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Water Quality

Variable Asphalt  PICP Stone
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Design Considerations

Soil infiltration rates
Base reservoir capacity
Slope

Design for Full or Partial infiltration or
Water Harvesting
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Location Considerations

AVOID:

o Drinking water wells (100 ft. [30 m] min.
distance)

High water tables

High depth to bedrock
Industrial sites, fueling stations
Expansive and fill soils

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

PICP Surface Infiltration Rates

NC State University
Research Indicates:

o Not exposed to fines:
800 in./hr (20,000 mm/hr) S
o Exposed 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.
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Exfiltration Design

Low Permeability Soils

Exfiltration: water loss to
underlying soil

Aggregate is washed to prevent
clogging of underlying soil

Exfiltration limited by
permeability of underlying soil

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

Clay In-Situ Soils

Considerations
Reduction in peak flows still likely
Lower reduction in runoff volume
Extra aggregate required for strength & storage

Underdrain system required
Impermeable layer required

at the bottom for B
shrink-swell clays




PICP Design

o Design software is available
o Software incorporates:

Hydrologic Design

. Structural Design

o Contact ICPI
to obtain software

What To Look For

Subgrade & Base Preparation

¥ 1T
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