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Station 1 - Green roof

Station 2 - Rain barrels

Station 3 - Porous pavement

Station 4 - Rain garden
Station 5 - Gravel grass

Station 6 - Cistern

Station 7 - Bioswale

The emergence of rain 

gardens

"Bioretention" systems, which include 

rain gardens, were developed in the 

early 1990s by Prince George's County 

officials in Maryland. The objective was 

to find an effective, low-cost resolution 

to the problems of runoff quantity and 

quality.

Rain garden principles

A rain garden is based on the principles 

of our pre-settlement ecology and hy-

drology: Our native prairie landscapes  

were able to soak up almost all precipi-

tation that fell onto them. Water that 

was not used by the plants was slowly 

released into the lower soils, where it 

moved towards lowland areas. This 

process is also known as "base flow", 

which constantly and consistently fed 

into our wetlands, lakes, and streams.

Rain gardens 101

Rain gardens are shallow, excavated 

garden areas, vegetated with native 

prairie and savanna species. They are 

designed to receive and retain storm-

water runoff from individual lots and 

their impervious areas. Rain gardens 

are sized to drain (fully infiltrate the re-

ceived runoff) within 12-24 hours. They 

can be integrated into new develop-

ments and can be retrofitted into an ex-

isting development, as was the case at 

Elm Ave. Suitable areas or develop-

ment types in which rain gardens can 

be incorporated are:

- Residential gardens/yards

- Commercial development

- Parking lot landscape islands

- Parkways

- Median strips

By minimizing the amount of untreated 

stormwater that drains to the local 

storm sewer drainage system, rain gar-

dens protect from localized flooding and 

improve runoff quality.

Rain garden vegetation

An important component of rain garden 

design is the planting of native grasses, 

sedges, and perennials with strong fi-

brous root systems (unlike lawn or turf 

grasses - see also diagram overleaf). 

These root systems fully rejuvenate ev-

ery three years and contribute to the 

buildup of soil organic carbon (organic 

matter). The buildup of soil organic car-

bon ensures the longevity of the rain 

garden's filtration and infiltration capaci-

ty. It works like a sponge that soaks up 

the rainfall and allows it to infiltrate into 

the lower soils, providing an effective 

runoff filtering mechanism through the 

microorganisms in the root zone. Even 

in dry spells, these are still some of the 

greenest plants and are blooming beau-

tifully - without the typical irrigation or 

chemicals of any kind.

Station 4 - Rain garden
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Pavers with crevices
and stone chips

Stone chip setting layer

Porous aggregate (gravel) 

Recycled concrete (porous) 

Subgrade

Uni Eco-Stone ®
www.unilock.com/Product.asp?Product=108

EGRA™ Stone
www.paveloc.com/pages/egrastone.html
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particles to allow for effective infiltration: 
The gaps or openings must be filled 
with stone chips (never sand). Stone 
chips must also be used for the setting 
layer. The permeability of the stone 
chips will ultimately determine the rate 
at which water can infiltrated through the 
surface. Clean coarse materials, such 
as stone chips, further ensure a good 
infiltration rate over many years. It is 
absolutely imperative that any porous 
pavement is designed and installed in a 
way that protects it from sedimentation. 
Any soil that may wash onto the porous 
pavement will clog the openings and pre-
vent further infiltration.

The porous pavement 
at Elm Ave.
The area of the current porous pave-
ment was previously covered with an 
impervious concrete pavement. That 
concrete pavement was demolished 
and broken down into approximately 2-
3" pieces. The newly created "gravel" 
was then re-used (recycled) as the 
base for the new porous pavement. The 
pavement surface consists of a wide 
variety of brick pavers, some concrete 
and some clay, which were all salvaged 
from various locations where they were 
headed for the landfill. The pavers were 
placed with gaps between them on a 
carefully screened bed of stone chips. 
The gaps, the stone chips, and the re-

cycled concrete allow rainwater to infil-
trate through the pavement and eventu-
ally soak into the underlying soil

What about snow and ice
on the Elm Ave. porous
pavement?
Snow removal in the winter has not 
been a problem. The porous pavement 
surface is very even and allows to clear 
snow with a typical snow shovel. No de-
icing salts or agent are needed: Melt 
water on the porous pavement drains 
immediately through the gaps between 
pavers, which prevents the water from 
ponding and freezing over, a character-
istic of conventional concrete and as-
phalt pavements.

Many folks believe that porous pave-
ments may be damaged by frequent 
freeze-thaw cycles in cold climates. In 
fact, porous pavements hold up better 
than conventional pavements under 
these conditions. This is largely due to 
the superior base (gravel) construction 
under the pavement and the interlock-
ing nature of porous pavement. The 
block paver surface can absorb some 
vertical movement that may occur (such 
as frost heave) and eventually settle 
back into position. Asphalt or concrete 
pavements, on the other hand, are like-
ly to crack under such conditions.
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