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need for parking lots
Parking lots are essenti al to the American development landscape due to our dependence on motor vehicles as a form 
of transportati on.  They serve commercial developments, multi -family residenti al developments, insti tuti onal and public 
faciliti es.  They not only accommodate parked vehicles, but also provide maneuvering room for passenger cars and delivery 
trucks. 

effects of parking lots on sites and the environment
Parking lots, due to their size and prevalence, pose major challenges to site planning and the environment.  Lawerence 
Berkeley Nati onal Laboratories esti mates that approximately 35-50% of an urban environment is comprised of pavement, 
and approximately 40% of that is parking lot area. Furthermore, parking lot data from the Savannah Tree Foundati on Can-
opy Assessment, parking lots alone cover 2% (4,853 acres) of Chatham County. These surfaces aff ect many environmental 
factors including groundwater supply, storm water run-off  quality, storm water run-off  quanti ty, heat island eff ects, air 
quality impacts and direct biological impacts through loss of habitat.

Groundwater supply is reduced by traditi onal parking lots by the introducti on of an impermeable surface that disrupts the 
natural hydrologic cycle. Water is diverted from the groundwater supply to a storm water collecti on system.  Traditi onal 
storm water collecti on systems convey water downstream, in pipes and channels, to an outlet point, thereby increasing 
the quanti ty of run-off  to neighboring streams and rivers and proporti onally decreasing the amount that percolates into 
the ground.  This process makes the water unavailable for surrounding botanical and bioti c communiti es and weakens the 
natural systems that depend on the source.

The coastal Georgia region is characterized by physical features that permit the use of a wide variety of parking lot con-
structi on techniques.  Soil types range from quickly draining sandy soils, more slowly draining loamy soils, and poorly drain-
ing clayey soils.  All of these soils types can be accommodated with design techniques to direct water either directly into 
the ground beneath the parking lots, or diverted to holding areas that allow additi onal ti me for percolati on.

Storm water run-off  quality is polluted by the introducti on and conveyance of various contaminants into the storm water 
collecti on system.  Coastal Georgia receives approximately 50 inches of rainfall per year with 35 inches reentering the water 
cycle through evaporati on and transpirati on. Aft er the water reenters the water cycle, it drains to a common point, or 
watershed, which supports a variety of resources, uses and acti viti es. Urban non-point source polluti on (NPS) results when 
the water reentering the water cycle is contaminated from leaking vehicles and materials poured on impervious surfaces 
such as asphalt and concrete. (R9) Chemical components of parking lot sealants and top coats commonly used on asphalt 
parking lots are conveyed with storm water downstream, including carcinogens that can be toxic to fi sh and other wildlife.  
In additi on, fl uids associated with the operati on of motor vehicles (anti -freeze, oil, brake and transmission fl uid, etc) oft en 
leak onto the impermeable surface and are washed into local streams and rivers.

As menti oned above, storm water run-off  volumes are increased downstream through the prohibiti on of natural perco-
lati on on a parti cular site, and also through the change in the surface characteristi cs resulti ng from development.  Water 
fl ows many ti mes faster across a smooth paved surface than it does across an undulati ng, vegetated fi eld.  In coastal Geor-
gia, this increased quanti ty of fresh water from a discharge peak adversely aff ects salt water environments and the animals 
and plants that depend on a fairly stable salinity regime.

A Permeable Pavement Parking Lot

Water Infi ltrati ng Permeable Material

Permeable Driving Surface

introduction 1
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Parking lots are also a major contributor to heat island eff ects.  A heat island eff ect is basically caused by materials that absorb heat diff erently than a natural environment 
and then release that heat back into the atmosphere, changing micro-climates in urban areas.  Anyone who has stood on an asphalt parking lot on a sunny day in July has 
experienced a heat island eff ect.  As night approaches, the parking lot releases this stored heat into the atmosphere and slows the cooling rate of the air dramati cally.  This 
leads to increased energy demands and cooling costs for adjacent buildings, which creates a secondary environmental cost.  In additi on, the rapid transfer of storm water 
during a rain event can aff ect marsh and water temperatures as water heated by a parking lot is discharged into a natural setti  ng, which can be detrimental to sensiti ve 
aquati c species.

Secondary air quality impacts oft en result from the asphalt refi nement and installati on processes.  Among other things, 
volati le organic compounds, sulfur oxides, and both carbon monoxide and carbon dioxide are emitt ed during the constructi on of asphalt parking lots.

Direct biological costs include the removal of trees and other vegetati ve matt er from the footprint of the parking lot.  The loss of the vegetati on eff ects all of the environ-
mental factors, including run-off  quality degradati on, increased run-off  quanti ty, increased heat island eff ects, decrease in CO2 absorpti on and loss of bioti c habitat.

need to incorporate "smart design" features in a parking lot
The most important change from a traditi onal parking lot to a “smart” parking lot is the way in which storm water run-off  is handled.  The goal of a smart design would be 
to minimize the eff ect of the new lot on the site and the surrounding area hydrologically.  

Most oft en, this includes:

1. Limiti ng the amount of parking lot area to the absolute minimum size possible
2. Use of a pervious paving material that allows storm water to conti nue to fl ow into the water table in lieu of being immediately carried off  site
3. Treati ng the perimeter of the parking lot with vegetati on and soft  surfaces that bett er  mimic the natural environment that existed before development
4. Detenti on of water along the edges of the lot also provides increased water quality treatment and the opportunity for natural processes to remain 
5. Shading and coloring of parking lots to reduce heat island eff ects and their subsequent impact to the environment and adjacent structures

importance of smart design elements in coastal georgia
Coastal Georgia has a unique setti  ng on the east coast of the United States.  Compared to the states of New England to the north and Florida to the south, the Georgia 
Coast has not yet experienced the development pressure that these other areas have endured.  These areas have experienced signifi cant ecological damage as a result of 
populati on growth and the potenti al for coastal Georgia to follow suit is very high.

According to a 2006 study conducted by the Georgia Insti tute of technology, the coastal Georgia populati on was predicted to grow by 51% between 2000 and 2030. Steps 
must be taken to encourage low impact development methods for the benefi t of the environment and future generati ons.  The Georgia coast is made up of a series of 
fragile ecosystems including freshwater swamps, coastal salt marsh, mariti me forests, bogs, and beaches that are all suscepti ble to changes in upland characteristi cs, and 
strategies to lessen the change resulti ng from development must be employed.  Since parking lots will make up a sizable percentage of future development, they serve as a 
primary target to protect natural resources of the Georgia coast.

environmental impact of trees as a design element 
In planning for parking lots, tree canopy is a valuable tool to enhance a development site increasing the property’s value and aestheti c appeal while helping miti gate the 
environmental impact of parking lots. Designing a parking lot so that it provides an environment where trees can grow to maturity will create the best environmental im-
pact. Trees in parking lots provide shade for cars and reduce ambient air temperatures by reducing the heat island eff ect. Trees also help clean the air from pollutants from 
automobiles and absorb stormwater. Many of the negati ve eff ects of parking lot development can be reduced with a healthy tree canopy as part of the parking lot design. 
The best management practi ces included in this guide are also benefi cial for tree growth resulti ng in an improved tree canopy over traditi onal non-porous methods.



cloverdale community center - savannah, ga
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consideration of site characteristics
In general, the first step towards a smart parking lot design is to evaluate the site characteristics and determine the best location for the parking lot footprint.  If the lot can 
be located in an area that does not impact healthy trees and still serves the function of access to the attendant structure, it's an ideal situation.

Keeping the size of the parking lot as small as possible is something to strive for.  Typically the size of the parking lot, includ-
ing number of spaces, size of spaces, and width of travel and access aisle-ways are set by local government code.  An effort 
to maximize green space and minimize paved areas should be undertaken. 

Oftentimes, the locations of individual planter or median areas can be adjusted to accommodate existing fauna that should 
be preserved.  Keep in mind that root zones for existing trees commonly extend to the “dripline” (end of branches) or 
beyond, so grading in these areas should be kept to a minimum.  Ideally, no grading, either excavation or fill, should be in-
dicated within a root zone.  A good resource for specifying construction work near existing trees is http://www.savannahga.
gov/DocumentCenter/View/881. Certified arborists can also provide pre-construction analysis, during construction mainte-
nance and post construction instructions to ensure tree health. Protecting healthy trees will significantly improve your site 
- economically, environmentally, and aesthetically.

Parking lots should be designed so that they are relatively flat, with a minimum slope of approximately one percent.  The 
slope of the lot should be away from the building and towards a feature that will percolate storm water back into the 
ground.               

      Planter Area with Flush Curb

parking lot pavement options
There are numerous paving options available for parking lots.  Low impact development options includes paving that allows storm water to percolate into the ground, in an 
effort to maintain existing hydrologic drainage patterns.  These options include permeable paver blocks, permeable concrete, porous paver blocks, and plastic paver units.  
These pavements are described in more detail in the following sections.

Impervious surfaces such as asphalt concrete and portland cement concrete redirect storm water away from immediate percolation, which negatively effects the envi-
ronment.  If these paving types are used (due to developer preference or other circumstances), there are other techniques, described below, to lessen the impact of their 
placement.

It is common for economics to dictate a hybrid paving scenario where portions of a parking lot are constructed of pervious materials, and portions are constructed of 
impermeable materials.  In these situations, consideration should be given to the most advantageous placement of permeable paving to promote maximum percolation or 
benefit to surrounding vegetation.  

parking lot median and perimeter treatments
It is quite common for the perimeter and median areas of parking lots to be landscaped.  Since the soil used for plantings is 
typically pervious, this practice presents a good opportunity to direct storm water for percolation into these areas, especially when 
hard surfaces such as asphalt or concrete are used for paving materials.

Typically these areas are provided with a drainage mechanism to prevent flooding during intense rainstorms.  It is a good practice 
to include drainage structures with overflow inlets to allow a certain amount of ponding in the landscape area prior to entry into 
the storm drain network.  Depending on the individual case this design can also be achieved by constructing earthen weirs to allow 
discharge to a downstream ditch or swale.

general strategies for smart parking lot design2
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potential for retro-fit
Existing parking lots that are being re-purposed to suit a new business or use can be retro-fitted using the same design principals that apply to parking lots serving 
new developments.

Portions of existing surfaces can be sawcut, removed and replaced with surfacing materials that allow for percolation.  Depending on geometry, new tree islands or 
medians can also be placed in areas that were once impervious hard surfaces.  Storm drain structures can be adjusted to allow for a minimal amount of beneficial 
ponding prior to entry of storm water into the collection system.  Trees can be planted to decrease the heat island effect and to provide a more inviting atmosphere 
for customers of the development.  Bio-swales can be added in down-slope landscaped areas.  In some cases, the actual size of the parking area can be reduced due 
to relaxed parking requirements.  Opportunities to make an old parking lot new again should include low impact techniques in an effort to better the overall site 
economically and environmentally.

Concrete Flume to Grassy Area

Bioswale

Bioretention Rendering

general strategies for smart parking lot design



Tree Island Adjacent to Median

THe Material
Asphalt concrete is the most common surfacing material used for parking lot constructi on.  The material is made by com-
bining asphalt, sand and gravel aggregate together to make a “mix”.   Proporti ons of these ingredients are varied depend-
ing on the use of the surface and smoothness or strength desired, and thus diff erent “mixes” are used in diff erent applica-
ti ons.  The asphalt is an oil based product and is actually a by-product of the refi nement of gasoline and other petroleum 
products from crude oil.  Since the product is dependent on crude oil, the cost of installati on varies accordingly. This 
surface, for all practi cal purposes, is impermeable, and redirects almost all water away from its footprint.

typical construction method
Asphalt concrete is a fl exible surface, which means that it requires a good deal of support beneath it, which is usually 
provided by placing a layer of gravel and fi ne grained sand (base material) under the surface.  The constructi on method 
consists of excavati ng an area, compacti ng the exposed soil surface, placing and compacti ng the base material, and fi nally 
placing and compacti ng the asphalt concrete surface.

Parking Lot Pavement Options:
Asphalt Parking Lot3
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Tree Island Within Parking Lot

advantages

disadvantages

+ Materials are available in most areas

With proper grading, sati sfi es ADA 
regulati ons

$ Cost is low compared to other sur-
facing with regards to materials and 
installati on

Maintenance over lifespan is low
($0.35/sf/yr)

-

Environmentally insensiti ve (litt le 
percolati on, high concentrati on of 
pollutants)

Specialty constructi on equipment 
required

Proper repairs are relati vely 
expensive, along with additi onal 
stormwater managements costs

Causes heat island eff ect

- May require a detenti on pond adja-
cent to parking lot to off set run-off  
increase

All of this placing and compacti ng of materials makes a typical asphalt parking lot practi cally impermeable, and storm 
water typically fl ows across the surface to a downstream collecti on system in lieu of percolati ng through to groundwater,
thereby changing natural drainage patt erns.  In additi on, due to the change in surface characteristi cs, both the volume 
and the rate of storm water downstream is increased which may be harmful to the receiving waters.

installation effects
Since asphalt concrete is very dark in color, it also contributes to heat island eff ects and signifi cantly raises the ambient 
temperature of the air above the surface.  The parking lot then becomes a radiant heat source during evening hours.
While asphalt is not the best opti on for trees or groundwater recharge, several planning and installati on techniques can 
reduce the negati ve eff ect of asphalt on the environment. First, the amount of asphalt can be reduced through grass or 
grass pave overfl ow parking areas and not exceeding the amount of parking spaces required by the local zoning ordi-
nance. Providing fl ush curbs or curb cuts adjacent to parking lot tree islands and grading the parking lot so that water 
fl ows toward the trees will help to provide the best scenario for tree health.  Healthy, irrigated trees help to reduce the 
heat island eff ect by shading parking areas. If possible, installing a diff erent pavement with a permeable surface adjacent 
to tree islands (one or two spaces on each side of the island) will also improve tree health.

Parking Lot Pavement Options:
Asphalt Parking Lot
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Asphalt is an impervious, heat absorbing material that 
collects stormwater on its surface and does not allow it to 
filter into the soil, inhibiting the natural water cycle. As a 
result, the stormwater channeled from asphalt parking lots 
directly into receiving waters is contaminated with many 
types of petroleum residues, fertilizers, pesticides, and 
other pollutants and in turn, negatively impacts the 
surrounding marsh and waterways. 

Did You Know?

Parking Lot Pavement Options:
Asphalt Parking Lot cost analysis3
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POOR (CLAY) SOILS GOOD (SANDY) SOILS

8"-16”+/- GRADED AGGREGATE 
BASE ROCK

PERFORATED DRAINAGE 
PIPE TO STORM DRAIN 
SYSTEM

GEOTEXTILE
FABRIC

2”-3”+/- ASPHALT CONCRETE

COMPACTED SUB-
GRADE (AMEND OR 
REPLACE IF NECESSARY)

2”-3”+/- ASPHALT CONCRETE

6”-12”+/- GRADE AGGREGATE
BASE ROCK

COMPACTED
SUB-GRADE

Parking Lot Pavement Options:
ASPHALT TYPICAL CROSS sections
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CURB WITH NOTCHES OR HEADER CURB 
ALLOWS FOR FLOW TOWARD TREE



Parking Lot Pavement Options:
Concrete parking lot

Tree Island Adjacent to Median

3
THe Material
Portland cement concrete is a material widely used for paving parking lot and walk way surfaces.  The material is made 
by combining portland cement, sand and gravel aggregate, and water.  The water mixes with the cement and initiates a 
chemical reaction that causes the substance to harden into monolithic slab. Concrete is a popular paving material be-
cause it is readily available and forms a very strong slab that can accommodate a wide variety of traffic conditions.  It is a 
rigid material that works by spreading wheel loads over a large area, thereby decreasing stresses in the soil or aggregate 
layer beneath the slab.

typical construction method
Portland cement concrete parking lots are constructed much the same way as asphalt concrete parking lots.  The area 
of the parking lot is excavated, the soil is compacted, base aggregate or sand material is usually placed, and concrete is 
deposited by a concrete mixing truck and formed into a slab by workers.

10 SMART DESIGN PARKING LOTS - december 2016 



Tree Island Within Parking Lot

Parking Lot Pavement Options:
Concrete parking lot

$

With proper grading, sati sfi es ADA 
regulati ons

Very low maintenance

Lower parking lot lighti ng costs, 30% 
less parking lot lighti ng required as 
asphalt concrete

High refl ecti vity, low heat island 
eff ect

$$$

+ Strong material

Material and installati on is expensive

Environmentally insensiti ve, imper-
meable to storm water

- Changing weather and temperatures 
cause more damage and deteriora-
ti on in concrete surfaces.

May require a detenti on pond adja-
cent to parking lot to off set run-off  
increase

-

advantages

disadvantages

SMART DESIGN PARKING LOTS - JULY 2016 

Once the concrete is cured, traffi  c can be allowed on the surface in about a week.  In ordinary concrete, the fi nished 
surface is water-ti ght and storm water fl ows across the surface to a downstream collecti on system in lieu of percolati ng 
through to groundwater, thereby changing natural drainage patt erns.  In additi on, due to the change in surface charac-
teristi cs, both the volume and the rate of storm water downstream is increased, which may be harmful to the receiving 
waters.

installation effects
Since portland cement concrete is typically light in color it contributes less to heat island eff ects than asphalt concrete. 
However due to large and fl at surface confi gurati ons, it oft en raises the ambient temperature of the air surrounding the 
lot over the pre-parking lot conditi on and becomes a radiant heat source aft er the sun goes down.

SMART DESIGN PARKING LOTS - December 2016  11



Parking Lot Pavement Options:
Concrete parking lot COST ANALYSIS3

In 1874 an English man who worked as a brick-
layer tried to make his own cement. After many 
trials and errors, he finally developed a manufac-
tured cement for which he received a patent. He 
made the cement by first pulverizing limestone 
and clay and then burning the mixture. He then 
ground the burned mixture into a ultra fine pow-
der. He named it Portland Cement because the 
color was similar to quarried stone from the Isle of 
Portland off the English coast. 

Did You Know?
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COMPACTED
SUB-GRADE

POOR (CLAY) SOILS

5"-8"+/- IMPERVIOUS CONCRETE

4"-6”+/- GRADED AGGREGATE 
BASE ROCK

COMPACTED SUB-
GRADE (AMEND OR 
REPLACE IF NECESSARY)

PERFORATED 
DRAINAGE PIPE 
TO STORM DRAIN 
SYSTEM

GEOTEXTILE
FABRIC

GOOD (SANDY) SOILS

Parking Lot Pavement Options:
Concrete TYPICAL CROSS SECTIONS

4"-6”+/- GRADED AGGREGATE 
BASE ROCK

5"-8"+/- IMPERVIOUS CONCRETE

SMART DESIGN PARKING LOTS - December 2016  13

5"-8"+/- IMPERVIOUS CONCRETE

Parking Lot Pavement Options:
Concrete TYPICAL CROSS SECTIONS

CURB WITH NOTCHES OR HEADER CURB 
ALLOWS FOR FLOW TOWARD TREE



Parking Lot Pavement Options:
permeable paver parking lot

Tree Island Adjacent to Median

3
THe Material
A permeable paver parking lot system is comprised of concrete paver blocks, a bedding material and an underlying 
coarse stone layer that serves as both a base material for structure and a temporary reservoir for storm water.  The 
paver blocks are cast off-site at a concrete plant and formed with spacers that allow a gap between units. The gaps allow 
water to percolate through the surface and re-enter the soil substrate, making the system very friendly to the environ-
ment.  The system is recognized by federal and state agencies as a Best Management Practice (BMP) and a Low Impact 
Development (LID) tool to reduce run-off and water pollution.

While initial installation costs for a permeable paver are higher that asphalt concrete and portland cement concrete 
parking lots, repair costs are much lower, given the fact that individual units can be removed and replaced by hand tools 
with no specialty equipment required.  The surface of the parking lot requires more maintenance than impermeable 
surfaces, given that the joints must be vacuumed annually, but when maintenance of larger required detention facilities 
constructed as a part of the impermeable lots is considered, overall maintenance costs are about the same. 

typical construction method
The construction method for a permeable paver parking lot basically consists of excavating an area, smoothing (and 
lightly compacting) the soil, placing a geotextile fabric, placing and loosely compacting drain rock, placing a thin bedding 
course and then placing the individual paver units which are backfilled with a large-grained sand to fill in the joints pro-
viding both permeability and structure for the system.  

14 SMART DESIGN PARKING LOTS - december 2016 



Tree Island Within Parking Lot

Parking Lot Pavement Options:
permeable paver parking lot

No heat island eff ect, surface 
temperatures much cooler

Allows water to fi ltrate into ground, 
which reduces stormwater runoff  
volume

+ Reduces local ambient temperature, 
which improves health of local 
vegetati on and improves air quality.

Low maintenance, blow off  debris 
monthly

- Can be prone to clogging from sand 
and fi ne sediments in joints and void 
spaces if not graded or cared for 
correctly

$$$ More costly to construct than con-
crete or asphalt, but results in cost 
savings elsewhere

+ Smaller detenti on areas required on 
site, more buildable area

Many pavers are ADA compliant

advantages

disadvantages

SMART DESIGN PARKING LOTS - JULY 2016 

The geotexti le fabric is typically a non-woven type made specifi cally to provide separati on between diff ering soils types.  
The drain rock is typically ASTM No. 57 stone, which is mostly comprised of small rocks from ½” to 1” in diameter.  The 
bedding material is mostly comprised of 3/8” stones, and the joint material is generally below ¼” in diameter, with no clay 
or silt content.

installation effects
One considerati on for any pervious parking area is the ability of sub-surface soils to absorb the storm water at a fairly 
fast rate.  In locati ons where the soils are slow to pass water (like clays and silts), an underdrain system may be warranted 
beneath the drain rock layer to convey excess water to another detenti on facility or storm drain system.

The individual paver blocks are available in a wide range of colors, many of which are reasonably refl ecti ve, thereby 
decreasing heat island eff ect.  Also important is the fact that the gaps between the pavers introduce a mechanism for 
evaporati ve cooling, which greatly reduces surface and air temperatures over the parking lot. 

The drain rock provides a void rati o of about 32%, meaning that a 12" layer of material will store about 4" of rainwater, 
roughly equivalent to the 2-year storm in Coastal Georgia. In many cases the depth of the drain rock is increased to pro-
vide a required amount of underground detenti on to miti gate run-off  eff ects from development. The potenti al depth of 
drain rock is oft en ti mes limited by the presence of high groundwater.

SMART DESIGN PARKING LOTS - December 2016  15



Parking Lot Pavement Options:
Permeable Paver Parking Lots COST ANALYSIS3

Did You Know?
Benefits of green infrastructure include 
• Increased rents and property values
• Increased retail sales
• Energy savings
• Stormwater fee credits and other financial        

incentives
• Reduced costs associated with flooding
• Reduced water bills
(R.2)
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POOR (CLAY) SOILS GOOD (SANDY) SOILS

Parking Lot Pavement Options:
Permeable Paver cross sections

SMART DESIGN PARKING LOTS - December 2016  17

Parking Lot Pavement Options:
Permeable Paver cross sections

PERVIOUS/POROUS PAVERS

JOINTING MATERIAL 
(NO.89 OR NO.9 STONE)

1" BEDDING MATERIAL (NO.89 OR NO.9 STONE)

BASE COURSE (NO.57 OR 
NO.67 STONE) COMPACTED 
TO 95% RC 
(12" DEPTH-VEHICULAR AREA)
(6" DEPTH-SIDEWALK AREA)

LIGHTLY COMPACTED 
SUB-GRADE (AMEND OR 
REPLACE IF NECESSARY)

PERFORATED DRAINAGE 
PIPE TO STORM DRAIN 
SYSTEM

GEOTEXTILE
FABRIC

PERVIOUS/POROUS PAVERS

1" BEDDING MATERIAL (NO.89 OR NO.9 STONE)

JOINTING MATERIAL 
(NO.89 OR NO.9 STONE)

BASE COURSE (NO.57 OR 
NO.67 STONE) COMPACTED 

TO 95% RC 
(12" DEPTH-VEHICULAR AREA)

(6" DEPTH-SIDEWALK AREA)

LIGHTLY COMPACTED 
SUB-GRADEGEOTEXTILE

FABRIC

CURB WITH NOTCHES OR HEADER CURB 
ALLOWS FOR FLOW TOWARD TREE



Tree Island Adjacent to Median
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3
THe Material
A porous paver parking lot system is very similar in many ways to a permeable paver parking lot system.  The difference 
between them is that the porous concrete blocks are cast in such a way that allows water to flow through the middle of 
the pavers, and the spaces available between the hard materials are large enough for grass and similar plants to grow. 
Like permeable pavers, the system is comprised of concrete paver blocks, a bedding material, and an underlying coarse 
stone layer that serves as both a base material for structure and a temporary reservoir for storm water.  The paver blocks 
are cast off-site at a concrete plant. The holes in the pavers allow water to percolate through the surface and re-enter the 
soil substrate, making the system very friendly to the environment.  Typically the holes are either filled with a coarse sand 
or gravel material, or soil planted with seed to allow vegetation to grow. The system is recognized by federal and state 
agencies as a Best Management Practice (BMP) and a Low Impact Development (LID) tool to reduce run-off and water 
pollution.

Also like permeable pavers, porous paver initial installation costs are higher than that for asphalt concrete and portland 
cement concrete parking lots, but repair costs are much lower, given the fact that individual units can be removed and 
replaced by hand tools, with no specialty equipment required.  The surface of the parking lot requires more maintenance 
than impermeable surfaces, given that any plants must be irrigated and cut to maintain a good appearance, and the 
surface must be swept occasionally if gravel is used in the void space.  However, when maintenance of required detention 
facilities constructed as a part of the impermeable lots is considered, overall costs are about the same. 

Parking Lot Pavement Options:
Porous pavers (turf block) parking lot
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advantages

disadvantagestypical construction method
The constructi on method for a porous paver parking lot basically consists of excavati ng an area, smoothing (but not com-
pacti ng) the soil, placing a geotexti le fabric, placing and loosely compacti ng drain rock, placing a thin bedding course, and 
then placing the individual paver units, which are then backfi lled with a large-grained sand or gravel, or planti ng soil and 
seeded depending on the desired appearance. 

The geotexti le fabric is typically a non-woven type made specifi cally to provide separati on between diff ering soils types.  
The drain rock is typically ASTM No. 57 stone, which is mostly comprised of small rocks from ½” to 1” in diameter.  The 
bedding material is mostly comprised of 3/8” stones, and the void fi ll material is generally below ¼” in diameter, with no 
clay or silt content.

installation effects
One considerati on for any porous paver parking area is the ability of sub-surface soils to absorb the storm water at a fairly 
fast rate.  In locati ons where the soils are slow to pass water (like clays and silts), an underdrain system may be warranted 
beneath the drain rock layer to convey excess water to another detenti on facility or storm drain system.

The individual paver blocks are available in a wide range of colors, many of which are reasonably refl ecti ve, thereby de-
creasing heat island eff ect.  Of much greater importance is the fact that the gaps between the pavers introduce a mecha-
nism for evaporati ve cooling, which greatly reduces surface and air temperatures over the system. 

+

+

Permeable surface, allows rainwater 
to percolate into soil

Recognized as a best practi ce by EPA

Allows vegetati ve growth in parking 
lot

- Potenti al clogging from heavy rainfall

Maintenance - requires vacuum 
every six months

- Limited use for heavy wheel loads in 
turning areas

Parking Lot Pavement Options:
Porous pavers (turf block) parking lot

+ Smaller detenti on areas required on 
site, more buildable area

Not ADA compliant

Tree Island Within Parking Lot



Did You Know?
Turf block design lets storm water be recycled in-
stead of just flowing straight to waterways and drain-
age systems. This effectively cuts irrigation require-
ments, which in turn slashes down your water bills 
significantly. Additionally, grass and turf pavers are 
easy to install, which can translate to huge savings on 
labor cost. Minimal maintenance effort is needed once 
the plastic or concrete grid systems are installed.

20 SMART DESIGN PARKING LOTS - december 2016 

3 Parking Lot Pavement Options:
Porous pavers (turf block) parking lot COST ANALYSIS



POOR (CLAY) SOILS GOOD (SANDY) SOILS
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POROUS PAVERS

JOINTING MATERIAL 
(NO.89 OR NO.9 STONE)

1" BEDDING MATERIAL (NO.89 OR NO.9 STONE)

POROUS PAVERS

1" BEDDING MATERIAL (NO.89 OR NO.9 STONE)

JOINTING MATERIAL 
(NO.89 OR NO.9 STONE)

BASE COURSE (NO.57 OR 
NO.67 STONE) COMPACTED 
TO 95% RC 
(12" DEPTH-VEHICULAR AREA)
(6" DEPTH-SIDEWALK AREA)

BASE COURSE (NO.57 OR 
NO.67 STONE) COMPACTED 

TO 95% RC 
(12" DEPTH-VEHICULAR AREA)

(6" DEPTH-SIDEWALK AREA)

LIGHTLY COMPACTED 
SUB-GRADE (AMEND OR 
REPLACE IF NECESSARY)

LIGHTLY COMPACTED 
SUB-GRADE

PERFORATED DRAINAGE 
PIPE TO STORM DRAIN 
SYSTEM

GEOTEXTILE
FABRIC

GEOTEXTILE
FABRIC

Parking Lot Pavement Options:
Porous paver TYPICAL SECTIONS

CURB WITH NOTCHES OR HEADER CURB 
ALLOWS FOR FLOW TOWARD TREE



Parking Lot Pavement Options:
plastic (grass & gravel) paver parking lot

Tree Island Adjacent to Median

3

PLASTIC PAVER 
SURFACE

THe Material
A plastic paver parking lot system is comprised of a pre-manufactured plastic grid material that resembles a honeycomb.  
The units are approximately 1” to 1-1/2” thick, and are available either in squares that are clipped together, or large rolls 
that are simply laid like carpet over base material.  The voids in the honeycomb are then either filled with gravel mate-
rial, filled with soil material and seeded, or filled with soil material and then covered with sod. The units are open at the 
bottom and allow water to percolate through the surface and re-enter the soil substrate, making the system very friend-
ly to the environment. The system is recognized by federal and state agencies as a Best Management Practice (BMP) and 
a Low Impact Development (LID) tool to reduce run-off and water pollution.

Plastic paver initial installation costs are less than that for the other types of paving surfaces, but the application is lim-
ited to parking areas with occasional use, like overflow parking, sports event parking, etc.  This limitation is due to the 
detrimental effect of constant traffic on grass, and the fact that once the vegetation disappears, the soil soon follows, 
and turning movements damage the grid. Any plants must be irrigated and cut to maintain a good appearance, and the 
surface must be lightly graded with hand tools occasionally if gravel is used in the void space. 

typical construction method
The construction method for a plastic paver parking lot basically consists of excavating an area, smoothing (and lightly 
compacting) the soil, placing a geotextile fabric, placing and loosely compacting drain rock, placing a thin bedding course 
and then placing the plastic paver material which is then backfilled as described above. 
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Tree Island Within Parking Lot

Parking Lot Pavement Options:
plastic (grass & gravel) paver parking lot

+

Environmentally friendly-storm 
water runoff  is recycled into underly-
ing soil layers, rather than going into 
waterways

Easy installati on and maintenance - if 
well maintained, will show litt le to 
no cracking or potholing

Aestheti c advantage, especially with 
grass pavers

- Grass pavers may not be able to 
survive daily heavy traffi  c

Not suitable for handicap accessible 
areas

Improper installati on or maintenance 
can lead to clogging

$$$ More costly than asphalt, but results 
in cost savings elsewhere

+ Of all alternati ve paver opti ons, grass 
pavers are the most permeable

+ Smaller detenti on areas required on 
site, more buildable area

advantages

disadvantages
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The geotexti le fabric is typically a non-woven type made specifi cally to provide separati on between diff ering soils 
types.  The drain rock is typically ASTM No. 57 stone, which is mostly comprised of small rocks from ½” to 1” in diame-
ter.  The bedding material is mostly comprised of 3/8” pebbles. 

installation effects
One considerati on for any pervious parking area is the ability of sub-surface soils to absorb the storm water at a fairly 
fast rate.  In locati ons where the soils are slow to pass water (like clays and silts), an underdrain system may be war-
ranted beneath the drain rock layer to convey excess water to another detenti on facility or storm drain system.

This system has the lowest heat island eff ect of any of the other opti ons when used with a vegetated surface, and since 
it is an open system, it also provides evaporati ve cooling, which greatly reduces surface and air temperatures over the 
parking lot. 

This design is perhaps the best system for overfl ow parking areas which experience less frequent traffi  c loading, such 
as sports faciliti es, overfl ow holiday parking lots, park and ride lots, etc., due to the environmental and economic ad-
vantages of this system for light duty. 

PLASTIC PAVER 
SURFACE

FLOW

FLOW

FLOW

FLOW
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Parking Lot Pavement Options:
plastic (grass & gravel) paver parking lot COST ANALYSIS

Did You Know?
Studies show consumers are willing to spend 
more (and pay a premium) on products, visit more 
frequently, and travel farther to shop in areas with 
att racti ve landscaping, good tree cover, and green 
streets. (R.2)
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3



POOR (CLAY) SOILS GOOD (SANDY) SOILS

Parking Lot Pavement Options:
plastic paver typical sections
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CURB WITH NOTCHES OR HEADER CURB 
ALLOWS FOR FLOW TOWARD TREE

Parking Lot Pavement Options:
plastic paver typical sections

CURB WITH NOTCHES OR HEADER CURB 

GRASS OR GRAVEL

GRASS PAVER 
MATERIAL

1" BEDDING SAND

BASE COURSE (NO.57 OR 
NO.67 STONE) COMPACTED 
TO 95% RC 
(12" DEPTH-VEHICULAR AREA)
(6" DEPTH-SIDEWALK AREA)

LIGHTLY COMPACTED 
SUB-GRADE (AMEND OR 
REPLACE IF NECESSARY)

PERFORATED DRAINAGE 
PIPE TO STORM DRAIN 
SYSTEM

GEOTEXTILE
FABRIC

1" BEDDING SAND

BASE COURSE (NO.57 OR 
NO.67 STONE) COMPACTED 

TO 95% RC 
(12" DEPTH-VEHICULAR AREA)

(6" DEPTH-SIDEWALK AREA)

LIGHTLY COMPACTED 
SUB-GRADEGEOTEXTILE

FABRIC

GRASS OR GRAVEL

GRASS PAVER 
MATERIAL



Parking Lot Pavement Options:
pervious concrete parking lot3

THe Material
Pervious portland cement concrete is a material that combines some of the advantageous of concrete with the addi-
tional environmental benefit of allowing water to pass through into the soil below.  In a general sense, the concrete 
mix is modified to remove most of the sand and smaller grained particles, leaving the structure with between 15% and 
25% void spaces for storm water to occupy and move through. Due to this ability to recharge groundwater, the system 
is recognized by federal and state agencies as a Best Management Practice (BMP) and a Low Impact Development (LID) 
tool to reduce run-off and water pollution. Since the material is light in color it serves to reduce heat island effect. It also 
attenuates noise pollution due to the rough surface formed by the aggregate.

typical construction method
Pervious portland cement concrete parking lots are constructed much the same way as regular concrete parking lots.  
The primary installation difference is the treatment of the sub-grade soils, which are compacted less than those used for 
regular concrete, to allow water to continue to percolate through to the groundwater table.

One challenge associated with the use of pervious concrete in the coastal Georgia region is maintaining a consistent 
water to cement ratio.  Since there are little fines in the mix, water can evaporate more easily on hot days.  If there is too 
much water in the mix, the components will segregate, and it will create a weak structure.  If there is too little water in 
the mix, the product will ball up in the mixer, the cure will be uneven, and the surface will be prone to excessive ravel-
ing.

Tree Island Adjacent to Median
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Parking Lot Pavement Options:
pervious concrete parking lot

Proper uti lizati on is recognized BMP 
by the U.S. EPA for providing 
fi rst-fl ush polluti on control and 
stormwater management

+ Can facilitate biodegradati on of oils 
from cars and trucks and helps rain-
water infi ltrate the soil

Decreases urban heati ng and noise 
polluti on

- Long term behavior of pervious con-
crete is sti ll not well understood

- Lacks structural strength without 
proper mix design and targeted use 
of admixtures

- Because of its rough-textured, 
honey-combed surface, moderate 
amounts of surface raveling are 
normal

Potenti al to clog under certain cir-
cumstances with muddy runoff 

$$$ Most expensive opti on

Surface materials are ADA compliant

advantages

disadvantages

SMART DESIGN PARKING LOTS - JULY 2016 

Another limitati on is that the surface is prone to minor raveling associated with wheel turning movements.  This is due to 
the strength of the material being dependent on cementi ng together aggregate parti cles at small contact points.  There-
fore, use is typically limited to parking spaces specifi cally, with litt le use in driveway aisles.

installation effects
Pervious portland cement concrete is typically light in color, so it also contributes less to heat island eff ects than asphalt 
concrete. Since it is an open structure, it allows a mechanism for evaporati ve cooling, which greatly reduces surface and 
air temperatures over the system, making it a bett er choice than non-permeable pavement types. However, due to the 
nature of the material, and limited cementati ous structure, raveling of the surface is common, and this method of installa-
ti on has widely been replaced by other permeable pavements in Coastal Georgia.

Pervious asphalt paving is used in many parts of the country to att ain environmental benefi ts through percolati on and 
subsequent groundwater recharge.  Unfortunately, due to hot, humid summers in coastal Georgia, it is not a very good 
alternati ve in this region. Asphalt tends to soft en under high temperatures.  This process causes the mix to lose structural 
support at the aggregate contact points, leading to structural failure and clogging, thereby negati ng any environmental 
benefi t.

Tree Island Within Parking Lot
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Did You Know?
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Parking Lot Pavement Options:
pervious concrete parking lot COST ANALYSIS

Pervious concrete was first used in Europe in the 
1800's as a means to decrease the use of Portland 
Cement. There are numerous videos on the 
internet illustrating its ability to quickly absorb 
water.

3
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POOR (CLAY) SOILS GOOD (SANDY) SOILS

STONE OR GRAVEL 
SUB-BASE

COMPACTED
SUB-GRADE

6”-8”+/- PERVIOUS CONCRETE

WASHED AGGREGATE

COMPACTED SUB-GRADE

PERFORATED 
DRAINAGE PIPE 
TO STORM DRAIN 
SYSTEM

GEOTEXTILE
FABRIC

STONE OR GRAVEL SUB-BASE

5”-6”+/- PERVIOUS CONCRETE

WASHED AGGREGATE

Parking Lot Pavement Options:
pervious concrete typical sections
Parking Lot Pavement Options:
pervious concrete typical sections

GEOTEXTILE
FABRIC
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CURB WITH NOTCHES OR HEADER CURB 
ALLOWS FOR FLOW TOWARD TREE
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Parking Lot median and perimeter options4
vegetated swales 
A vegetated swale is a modification of a traditional roadside ditch that has been constructed at a flatter slope (often with the introduction of check dams) to slow the ve-
locity of storm water and allow time for water quality treatment effects to occur.  The swale typically has a broad trapezoidal or parabolic shape to allow a larger surface 
area. The bottoms and sideslopes of the swale are planted with plant species that are well adapted to wet conditions found in these types of environments.

There are two types of vegetated swales, a “dry” version, and a “wet” version.  The “dry” version typically includes an underdrain system that allows water to percolate 
into the ground more efficiently, and water is conveyed both by the open channel and the underdrain system.  The “wet” version is oftentimes impacted by the water 
table, or poor draining soils, and frequently holds water for some time after rain events.

Design parameters for both types of swales are described in the Georgia Stormwater Management Manual.

Rain Gardens
A rain garden, or “bio-retention area”, is a constructed depression that allows water 
to pond during a storm event and eventually percolate into the groundwater.  The 
area in the bottom and sides of the depression is typically planted with a range of 
water tolerant native plant species.  The rain garden improves water quality down-
stream by intercepting the storm water and allowing it to be percolated and treated 
by biological processes.

Rain gardens are an excellent perimeter treatment to consider for both commercial 
and residential uses as the cost of installation is relatively low, and they are very ver-
satile with regards to placement.  It is common for run-off from paved surfaces, roof 
tops and compacted lawn areas to be directed into rain gardens. 

Design parameters for rain gardens (bio-retention areas) are described in the Geor-
gia Stormwater Management Manual.
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GREEN SHOULDERS
Green shoulders or “vegetated fi lter strips” are areas just beyond a paved surface that have been graded with a 
uniform slope and vegetated to allow water to simply sheet fl ow through the planted median to a downstream 
conveyance.

Green shoulders serve to remove pollutants and harmful sediment from the stormwater.  They also slow down the 
velocity of the water to decrease erosion eff ects downstream.

Green shoulders are easy to construct with common heavy equipment, provide good opportunity for groundwater 
recharge, and are typically easy to maintain.

benefits of planting trees in medians and perimeters
Small to medium-sized mature canopy trees can thrive in parking lot islands and perimeters. Trees will grow bigger and healthier in bett er environments such as porous 
or permeable surfaces. 

Canopy trees reduce the heat island eff ect by shading hard surfaces. They also limit noise polluti on. Healthier trees absorb more storm water further improving your 
parking lot design. Trees will also help clean the air of pollutants from automobiles. 

An investment in trees will improve the economic and environmental feasibility of a development property resulti ng in a healthier and more appealing environment for 
consti tuents. 
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american elm itree data sheet

CONDITION

Excellent

Fair

Poor

TOTAL YEARS

10

10

10

STORMWATER
      GAL/YR

9169

6157

3355

POUNDS OF 
CARBON DIOXIDE 

REMOVED/YR

1729

1054

633

AIR QUALITY 
IMPROVEMENTS

Ozone & Particulate 
Matter Removed

Ozone & Particulate 
Matter Removed

Ozone & Particulate 
Matter Removed

The hardy American elm proves to be an impressive shade tree perfect for tree 
island planting. It grows in full sun or part shade and prefers rich, well-drained soil 
with a pH between 5.5 & 8.0. 

Trees mean less drainage infrastructure. Trees absorb the first 30% of most pre-
cipitation through their leaf system, allowing evaporation back into the atmosphere. 
This moisture never hits the ground. Another percentage (up to 30%) of precipitation 
is absorbed back into the ground and taken in and held onto by the root structure, 
then absorbed and then transpired back to the air. Some of this water also naturally 
percolates into the ground water and aquifer. Storm water runoff and flooding poten-
tial to urban properties is therefore reduced. (R.1)

Illustration Courtesy of Robert O’Brien

4
WHAT IS iTREE?
i-Tree is a collection of software programs for urban forestry that anyone can use. It was designed and developed by the USDA Forest Service to place a 
value on urban forest ecosystem services such as pollution removal, carbon storage, avoided carbon emissions, and avoided storm water runoff.
More information can be found at  http://www.itreetools.org/.

(R.8)

parking lot median and perimeter options 
recommended tree data sheets
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southern red oak
itree data sheet

CONDITION

Excellent

Fair

Poor

TOTAL YEARS

10

10

10

STORMWATER
     GAL/YR

6001

4202

2345

POUNDS OF 
CARBON DIOXIDE 

REMOVED/YR

1193

870

655

AIR QUALITY 
IMPROVEMENTS

Ozone & Parti culate 
Matt er Removed

Ozone & Parti culate 
Matt er Removed

Ozone & Parti culate 
Matt er Removed

The southern red oak is a tough tree that is well-suited to the urban environ-
ment due to its rapid rate of growth and its great adaptability to the pressures of city 
life. It grows well in coarse, fi ne, and medium textured soils and has a high drought 
tolerance. 

Trees mean reduced harm from tailpipe emissions . Automobile and truck ex-
haust is a major public health concern and contains signifi cant pollutants, including 
carbon monoxide (CO), volati le organic compounds (VOC), nitrogen oxides (NOx), and 
parti culate matt er (PM). Tailpipe emissions are adding to asthma, ozone and other 
health impacts. Impacts are reduced signifi cantly with proximity to trees. (R.1)

Illustrati on Courtesy of Robert O’Brien

(R.8)

parking lot median and perimeter options 
recommended tree data sheets
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benefits of smart parking lots
benefits SUMMARY5

Economic Benefits: 
• Consumers spend more on products, visit more frequently and travel farther to shop in areas with attractive landscaping, good tree cover or green streets.
• Customers are willing to pay 8-12 percent more in areas with mature tree canopy which could generate over $1 million of increased sales annually in a mid-

size retail center.
• Smart parking lots with well-designed perimeter landscaping can raise rental rates approximately 3-6% (R.5)
• Planting of trees along the parking lot perimeter between the lot and the building being served can provide shade on the building, reducing cooling costs in 

the summer
• Planting trees along the parking lot perimeter between the lot and the building being served can serve as a wind break, reducing heating costs in the winter
• Planting trees around the parking area provides shade for automobiles, decreasing air conditioning costs and thereby reducing gasoline consumption
• Reduced heat island effects through the use of light colored and pervious paving materials and tree shading decreases the local demand for air conditioning in 

the summer
• Planting trees along the perimeter attenuates noise from adjacent properties, increasing property value
• Planting trees along parking lot perimeters can screen unwanted view sheds, thereby increasing property value
• A U.S. Forest Service study shows that real estate values could increase as much as 20 percent with the addition of well-managed trees. The council of Tree and 

Landscape Appraisers, in cooperation with the International Society of Arboriculture, roughly places the dollar value of a healthy, mature tree on a well-land-
scaped lot as follows:  

   

 

Tree Diameter Dollar Value
10-inch diameter $1,729 

14-inch diameter $3,388

18-inch diameter $5,588

26-inch diameter $11,682

Environmental Benefits: 

• Reduced stormwater runoff into rivers and streams
• Increase groundwater recharge
• Filtration of pollutants leading to better water quality
• Healthier parking lot trees which reduce the heat island effect and absorb air pollutants
• Perimeter plantings provide habitat for animals
• Public health benefits with better growing environments for bigger, healthier trees
• Improved aesthetics
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alternate parking lot cost summary

leed certification
Smart design parking lots also contribute to projects pursuing LEED and other green building certi fi cati ons. Multi ple points are available for stormwater infi ltrati on 
and treatment, and pervious pavement results in both. Under LEED 2009, 1 point is available for maintaining a post-development runoff  rate and quanti ty equal to 
or less than pre-development rates. An additi onal point is available for removing 80% of total suspended solids (TSS).

In LEED v4, project teams earn points for using low-impact development and green infrastructure strategies to manage rainfall from the 95th or 98th percenti le 
local/regional rain events. Up to 3 points can be earned, which equates to 8% of the total points needed for certi fi cati on.

Tree planti ng also contributes to both versions of LEED. Shading parking lots and hardscapes can reduce the urban heat island eff ect yielding an additi onal LEED 
point. Additi onal points are available for landscaping that does not require permanent irrigati on, as is the case with most tree planti ngs.
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6
SMART PARKING DESIGN CONCLUSIONS
Parking lots are essential features given our love for the automobile in America.  New design and construction methods emphasizing low impact development techniques 
have been developed over the past couple of decades. These techniques, when properly applied, can significantly reduce the detrimental impact that traditional construc-
tion can have upon the local ecology.

Pervious surfacing for parking lots is an excellent choice to help offset the environmental cost of development on a region.  These surfaces allow water to percolate 
through the pavement structure and more closely mimic the natural hydrologic cycle with the reintroduction of the water to the ground water table.  The sequestering of 
water on the property also leads to reduced irrigation costs.

The pervious surfaces also allow water to be detained in a layer of drain rock or underground chambers, thereby potentially negating the need for onsite open detention 
basins.  These basins are commonly used to mitigate the effects of hard surfaces constructed during development, but have the significant disadvantages of requiring large 
areas of valuable property, high maintenance costs, and provision of habitat for mosquitos and other vectors due to open ponded water.

Pervious surfaces are also attractive, and provide an aesthetic appeal that leads to increased productivity at work and increased sales for retail establishments. The park-
ing lots are more comfortable in the summer time, as the surface lowers the ambient temperature of the immediate area lot through evaporative cooling.

Reduced storm water run-off to our rivers and streams, better water quality, significant increase in ground water recharge, lessened heat island effects, and a better envi-
ronment for vigorous tree and landscape growth are but a few of the advantages that occur when smart design principals are applied to parking lot design and construc-
tion. 

Tree canopy cover will benefit your parking lot economically, environmentally, and aesthetically. A better designed parking lot will result in bigger, healthier trees growing 
in tree islands and medians. The return investment for healthy tree will pay off for your business, your customers, and your community. 

CONCLUSION
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