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Infiltration Systems

Developed in 1970’s
Franklin Institute, Philadelphia, PA
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Infiltration System

• Subgrade
compacted 
92 – 95%

• Filter fabric 
• Underlying, open-

graded stone bed
• 6” to 24” clean 

aggregate base
• Porous pavement 

surface
• 4” to 6”

Pervious Pavement

* Illustration courtesy of T Cahill Associates



WWW. NRMCA.ORG

• Water drains through pavement into stone bed and 
infiltrates slowly into underlying soil mantle
• 0.1 – 0.5 in/hr acceptable
• Total drawdown time should not exceed 5 days



Why Specify 
Pervious Concrete?
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Environmental Issues

• Water Quality
• First-Flush Pollution 

Mitigation
• Groundwater Recharge
• Flood Prevention / 

Management
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First Flush
• First 1” of rain

• Contains contaminants
• EPA requires collection and treatment prior to release

• USGS study – Austin, TX
• High concentration of polycyclic aromatic hydrocarbons 

(PAH)
• Attributed to asphalt parking lot runoff
• Runoff from asphalt-based sealants 10 times higher 
• Runoff from coal-tar based sealants 65 times higher
• Source: 

• http://water.usgs.gov/nawqa/asphalt_sealers.html
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First Flush

• Pervious concrete pavement reduces runoff
• Eliminates first flush
• Captured by void structure 
• Minimization of PAH

• Soil chemistry and biology will naturally treat 
water
• Oil drips and other automotive pollutants are 

“attacked” by naturally occurring soil microbes
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Your Drinking Water

Pre-Development Post-Development LID
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US EPA - Clean Water Act

EPA Storm Water Phase II Final Rule 
(EPA 2000)

Reduce or eliminate runoff 
“Treatment” of Pollutants 
(Percolation)
Groundwater and aquifer recharge
Minimize Flooding
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Sustainable 
Development Version 2.2
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Highlighted Highlighted 
CreditsCredits

SustainableSustainable
SitesSites

Credit 6.1 & 6.2:Credit 6.1 & 6.2:
Stormwater DesignStormwater Design

Credit 7.1: Credit 7.1: 
Heat Island Effect,Heat Island Effect,

NonNon--RoofRoof

QuantityQuantityQualityQuality
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Stormwater Design      Credit 6.1 & 6.2Stormwater Design      Credit 6.1 & 6.2

EPA Storm Water Phase II Final EPA Storm Water Phase II Final 
Rule (EPA 2000)Rule (EPA 2000)
Reduce or eliminate runoff Reduce or eliminate runoff 
““TreatmentTreatment”” of Pollutants of Pollutants 
(Percolation)(Percolation)
Groundwater and aquifer Groundwater and aquifer 
rechargerecharge
Minimize FloodingMinimize Flooding

QuantityQuantity

QualityQuality
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Highlighted Highlighted 
CreditsCredits

Water Efficiency 5 Possible Points

Credit 1.1   Water Efficient Landscaping, Reduce by 50% 1
Credit 1.2   Water Efficient Landscaping, No Potable or No Irrigation 1
Credit 2      Innovative Wastewater Technology 1
Credit 3.1   Water Use reduction, 20% Reduction 1
Credit 3.2   Water Use reduction, 30% Reduction 1

Water Water 
EfficiencyEfficiency

Credit 1.1 & 2.2:Credit 1.1 & 2.2:
Water Efficient Water Efficient 
LandscapingLandscaping

Credit 3.1 & 3.2 Credit 3.1 & 3.2 
Water Use ReductionWater Use Reduction



Design 
Considerations
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Pervious Concrete (20% +- Void)
Recharge Bed (40% Void Stone)
Non-woven Geo-textile

Well Draining Soil (1/2” + per. hr.)
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Pervious Concrete (20% +- Void)
Recharge Bed (40% Void Stone)
Non-woven Geo-textile

Poorly Draining Soil
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Pervious Concrete (20% +- Void)
Recharge Bed (40% Void Stone)
Non-woven Geo-textile

Poorly Draining Soil
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Pervious Concrete (20% +- Void)
Recharge Bed (40% Void Stone)
w/ Stormwater Chambers

Non-woven Geo-textile

Poorly Draining Soil
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Hydrologic 
Analysis 
Software
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Designing for Special 
Considerations

Freeze-Thaw
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Iowa State University

• In conjunction with:
• Center for Transportation Research and 

Education
• National Center  for Concrete Pavement 

Technology
• Prepared mixes with varying aggregates, 

admixtures, etc.
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3400 psi @ 7 days, 3800 psi @ 28 days for this mix
Permeability is over 300 gallons per hour
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Samples have passed 300 cycles with 
approximately 2% loss of mass
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• Study 
conducted by 
NRMCA
Results 
available at 
www.nrmca.org
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Freeze-Thaw Resistance

• Depends on saturation level
• Avoid critical saturation

• Design
• Infiltration System 
• Secret of success is to provide the water 

a place to go
• Maintenance

• Cleaning, as needed, in severe climates



Designing for Special 
Considerations

Heavy Traffic
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Shelter Systems Ltd.
Westminster, MD

• Pavement used 
as staging area 
for completed 
truss systems

• Required heavy 
duty pavement
• 30 to 40 trucks 

per day
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• R/M adjusted mix
• Added 500 lbs. fine 

agg. per CY
• Placed with ABG 

dual-compaction 
paver

• Rolled with small 
static roller

• Flexural strength  650 
psi (7 days)

Shelter Systems Ltd.
Westminster, MD
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• Approximately 8 
acres of pavement

• Mix design can 
accommodate 80” of 
rain per hour

• 10 times intensity of 
100 year rainfall 
event!

Shelter Systems Ltd.
Westminster, MD



ACI 522 Pervious Concrete 
Guide to Specification



WWW. NRMCA.ORG

ACI 522 – Pervious Concrete

• Specification Guide Document in Final 
Review

• Performance specification
• Provides Guidelines for

• Quality Assurance
• Materials
• Testing

• Placement
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Section 1.6: Quality Assurance

1.6.1.1 Contractor qualification - Unless otherwise approved by 
Architect/Engineer, Contractor shall provide evidence of employment of 
one (1) NRMCA certified Pervious Concrete Craftsman who must be 
on site, overseeing each placement crew, during all concrete placement, 
or the contractor shall provide evidence of employment of five (5) NRMCA 
certified Pervious Concrete Technicians, who have received hands-on 
training in the construction of pervious concrete pavements, and who 
must be on site, working as members of each placement crew, during all 
concrete placement, or, with the approval of Architect/Engineer,
contractor may provide written evidence of project experience and 
proficiency in successfully completing pervious concrete pavement 
construction, and submit evidence of completion of a pervious concrete 
craftsman certification program.



NRMCA Recommended 
Addendums to Specification
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Section 1.6: Quality Assurance

1.6.1.2  Concrete Producer qualification – Unless 
otherwise approved by Architect/Engineer, ready mixed 
pervious concrete shall be produced and provided by an
NRMCA Certified plant. If, rather than ready mixed 
pervious concrete, a volumetric mobile mixer is used to 
produce the pervious concrete, the mixer(s) must conform 
to the standards of the Volumetric Mixer Manufacturers 
Bureau (VMMB), to be verified by a current VMMB 
conformance plate affixed to the volumetric mixer 
equipment.
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Section 1.6: Quality Assurance

1.6.1.2  Concrete Producer qualification – Unless 
otherwise approved by Architect/Engineer, ready mixed 
pervious concrete shall be produced and provided by an 
NRMCA Certified plant. If, rather than ready mixed 
pervious concrete, a volumetric mobile mixer is used to 
produce the pervious concrete, the mixer(s) must conform 
to the standards of the Volumetric Mixer 
Manufacturers Bureau (VMMB), to be verified by a 
current VMMB conformance plate affixed to the volumetric 
mixer equipment.



WWW. NRMCA.ORG

Section 1.5; Submittals
1.5.3.2 Pre-Placement Conference – A mandatory pre-
placement conference will take place including at a 
minimum, the architect, engineer, general contractor, 
pervious concrete contractor, concrete supplier, and field 
testing agency. As a guide for the meeting, a copy of the 
document Checklist for the Concrete Pre-Construction 
Conference (co-published and available from the 
National Ready Mixed Concrete Association (NRMCA), 
900 Spring Street, Silver Spring, MD, (301) 587-1400 or
the American Society of Concrete Contractors (ASCC), 
2025 South Brentwood Boulevard, St Louis, MO, (314) 
962-0210), will be used to review all materials and 
personnel qualifications, concrete production, preparation, 
placing, curing, and testing procedures.



Resources
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Specifying Pervious Concrete

• ACI 522 Guide Document
• PCA/NRMCA Pervious 

Concrete Pavements
• PCA/NRMCA Hydrologic 

Software
• www.PerviousPavement.org
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Pervious Concrete 
Contractor Certification 
Program
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Questions?



Thank You!

Philip Kresge
National Resource Director
pkresge@nrmca.org


