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A-2. Permeable Pavements

Permeable pavements are alternatives that may be used to reduce imperviousness. While there
are many different materials commercially available, permeable pavements may be divided into
three basic types: porous bituminous asphalt, porous concrete, and interlocking concrete paving
blocks or grid pavers. Permeable pavements typically consist of a porous surface course and
uniformly graded stone or sand drainage system. Stormwater drains through the surface course,
is captured in the drainage system, and infiltrates into the surrounding soils. Permeable
pavements significantly reduce the amount of impervious cover, provide water quality and
groundwater recharge benefits, and may help mitigate temperature increases.

Applications:

Permeable pavements are effective for reducing imperviousness in parking lots, driveways,
plazas, and access roads in both new and redevelopment applications in residential, commercial,
and industrial projects. They are particularly useful in high-density areas where space is limited.
Rainwater passes through the permeable surface, is temporarily stored in the subbase material,
and slowly infiltrates into the underlying soils.

Performance:

When designed according to the guidance provided below, areas covered by permeable
pavements will have runoff characteristics more closely resembling vegetated areas. The
capacity of permeable pavements to capture and detain runoff is governed by the storage
capacity, compaction of the subbase, and in-situ soil properties. Consequently, RCN’s applied to
these systems vary with individual design characteristics. The effective RCN’s shown in Table
5.5 are used when addressing the ESD Sizing Criteria.

Constraints:

The following constraints are critical when considering the use of permeable pavements to
capture and treat stormwater runoff:

» Space: Permeable pavements work best when designed in a series of narrow strips. The size
and distribution of paved surfaces within a project must be considered early during planning
and design. Permeable pavements should not be used in areas where there are risks for
foundation damage, basement flooding, interference with subsurface sewage disposal
systems, or detrimental impacts to other underground structures.

» Topography: Runoff should sheetflow across permeable pavements. Pavement surfaces
should be gradual (< 5%) to prevent ponding of water on the surface and within the subbase.

» Soils: Sandy and silty soils are critical to successful application of permeable pavements.
The HSG should be A, B or C.
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Subsurface water conditions (e.g., water table) will help determine the stone reservoir
thickness used. The probability of practice failure increases if the reservoir intercepts
groundwater. Therefore, subbase inverts should be above local groundwater tables.

> Drainage Area: Permeable pavements are an at-source practice for reducing the effects of
impervious cover and addressing ESD criteria. As the impervious area draining to each
practice increases, practice effectiveness weakens. Therefore, runoff from adjacent areas (or
“run-on”) should be limited.

> Hotspot Runoff: Permeable pavements should not be used to treat hotspots that generate
higher concentrations of hydrocarbons, trace metals, or toxicants than are found in typical
stormwater runoff and may contaminate groundwater.

» Structure: Most permeable alternatives have a lower load bearing capacity than
conventional pavements. Therefore, applications should be limited to locations that do not
receive heavy vehicle traffic and where sub soils are not compacted.

» Operation: Permeable pavements are highly susceptible to clogging and subject to owner
neglect. Individual owners need to be educated to ensure that proper maintenance and winter
operation activities will allow the system to function properly.

Design Guidance:
The following conditions should be considered when designing permeable pavements:

» Conveyance: Runoff shall flow through and exit permeable pavements in a safe and non-
erosive manner. Permeable pavements should be designed off-line whenever possible.
Runoff from adjacent areas should be diverted to a stable conveyance system. If bypassing
these areas is impractical, then runoff should sheetflow onto permeable pavements.

Pavement surfaces shall have a permeability of eight inches per hour or greater to convey
water into the subbase rapidly. The slope of the permeable pavement shall be at least 1% but
no greater than 5%. Any grade adjustments requiring fill should be accomplished using the
subbase material. Permeable pavements may be placed in sloped areas by terracing levels
along existing contours.

Pavement systems should include an alternate mode for runoff to enter the subbase reservoir.
In curbless designs, this may consist of a two-foot wide stone edge drain. Raised inlets may
be required in curbed applications.

The bottom of the subbase shall be level to enhance distribution and reduce ponding within
the reservoir. A network of perforated pipes may be used to uniformly distribute runoff over
the bed bottom. Perforated pipes may also be used to connect structures (e.g., cleanouts,
inlets) located within the permeable pavement section.
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All permeable pavements shall be designed to ensure that water surface elevations for the
10-year 24 hour design storm do not rise into the pavement to prevent freeze/thaw damage to
the surface. Designs should include overflow structures like overdrains, inlets, edge drains,
or similar devices that will convey excess runoff safely to a stable outfall.

» Treatment: All permeable pavement systems shall meet the following conditions:

o

Applications that exceed 10,000 f shall be designed as infiltration practices using
the design methods outlined in Appendix D.13 for infiltration trenches. A porosity (n)
of 30% and an effective area of the trench (4,) equal to 30% of the pavement surface
area shall be used.

A subbase layer of a clean, uniformly graded aggregate with a porosity (n) of 30%
(1.5 to 27 stone is preferred) shall be used below the pavement surface. The
subbase may be 6, 9” or 12” thick.

Filter cloth shall not be used between the subbase and sub soils. If needed, a 12”
layer of sand or pea gravel ('4” to %" stone) may be used to act as a bridging layer
between the subbase reservoir and subsurface soils.

Table 5.5 Effective RCNs for Permeable Pavements

Hydrologic Soil Group
Subbase A B C D
6” 76! 84! 93? —
9”7 62° 65° 77 —
12” 40 55 70 —

" Design shall include 1 - 2” min. overdrain (inv. 2” below pavement base) per 750 s.f. of pavement area.

* Design shall include 1 - 2” min. overdrain (inv. 2” below pavement base) per 600 s.f. of pavement area

> Design shall include 1 - 3” min. overdrain (inv. 3” below pavement base) and a '4” underdrain at subbase

invert.

> Soils:

o

(@]

Permeable pavements shall not be installed in HSG D or on areas of compacted fill.
Underlying soil types and condition shall be field-verified prior to final design.

For applications that exceed 10,000 {7, underlying soils shall have an infiltration
rate () of 0.52 in/hr or greater. This rate may be initially determined from NRCS
soil textural classification and subsequently confirmed by geotechnical tests in the
field as required in Chapter 3.3.1.

The invert of the subbase reservoir shall be at least four feet above (two feet on the
lower Eastern Shore) the seasonal high water table.
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Figure 5.3 Examples of Permeable Pavements
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>

Setbacks:

o Permeable pavements shall be located down gradient of building structures and be
setback at least 10 feet from buildings, 50 feet from confined water supply wells, 100
feet from unconfined water supply wells, and 25 feet from septic systems.

o Permeable pavements should also be sized and located to meet minimum local
requirements for underground utility clearance.

Structure: All permeable pavement systems shall be capable of bearing the anticipated
vehicle and traffic loads. Pavement systems conforming to the specifications found in
Appendix B.4 should be structurally stable for typical (e.g., light duty) applications.

Landscaping: Permeable pavement shall be identified on landscaping plans. Trees and
shrubs should not be located adjacent to asphalt and concrete where damage by root
penetration and clogging from leaves are a concern.

Construction Criteria:

The following items should be addressed during construction of projects with permeable
pavement:

>

Erosion and Sediment Control: Final grading for installation shall not take place until the
surrounding site is stabilized. If this cannot be accomplished, runoff from disturbed areas
shall be diverted around proposed pavement locations.

Soil Compaction: Sub soils shall not be compacted. Construction should be performed with
lightweight, wide tracked equipment to minimize compaction. Excavated materials should
be placed in a contained area.

Distribution Systems: Overdrain, underdrain, and distribution pipes shall be checked to
ensure that both the material and perforations meet specifications (see Appendix B.4). The
upstream ends of pipes should be capped prior to installation. All underdrain or distribution
pipes used should be installed flat along the bed bottom.

Subbase Installation: Subbase aggregate shall be clean, washed, and free of fines. The
subbase shall be placed in lifts and lightly rolled according to the specifications (see
Appendix B.4).
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Inspection:

>

Regular inspections shall be made during the following stages of construction:

During excavation to subgrade.

During placement and backfill of any drainage or distribution system(s).
During placement of the subbase material.

During placement of the surface material.

Upon completion of final grading and establishment of permanent stabilization.

0 O O O O

Maintenance Criteria:

The following procedures should be considered essential for maintaining permeable pavement
systems:

>

Pavements should be used only where regular maintenance can be performed. Maintenance
agreements should clearly specify how to conduct routine tasks to ensure long-term
performance.

Pavement surfaces should be swept and vacuumed to reduce sediment accumulation and
ensure continued surface porosity. Sweeping should be performed at least twice annually
with a commercial cleaning unit. Washing systems and compressed air units should not be
used to perform surface cleaning.

Drainage pipes, inlets, stone edge drains, and other structures within or draining to the
subbase should be cleaned out at regular intervals.

Trucks and other heavy vehicles can grind dirt and grit into the porous surfaces, leading to
clogging and premature failure. These vehicles should be prevented from tracking and
spilling material onto the pavement.

Deicers should be used in moderation. When used, deicers should be non-toxic and organic
and can be applied either as blended magnesium chloride-based liquid products, or as
pretreated salt. Snow plowing should be done carefully with blades set one-inch higher than
normal. Plowed snow piles and snowmelt should not be directed to permeable pavement.
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