


WHY ALTERNATIVE STORMWATER TREATMENT 
TECHOLOGIES? 
As our population increases, the effects of urbanization lead to 
increased amounts of stormwater runoff.  As regulatory agen-
cies issue Total Maximum Daily Loads (TMDLs) and regula-
tory limits on discharges into our streams, the need for more 
efficient, more effective stormwater treatment technologies has 
arisen.  This brochure will briefly discuss three of these tech-
nologies: bioretention/rain gardens, stormwater wetlands and 
pervious pavements. 
 
WHAT IS BIORETENTION/RAIN GARDENS? 
The bioretention process was developed in the early 1990’s by 
the Prince George’s County, Maryland, Department of Envi-
ronmental Resources.  Bioretenton/rain gardens utilize soils 
and herbaceous plants to remove polluntants from stormwater 
runoff   They also act as a floodplain by dissipating the veloc-
ity of the runoff and thereby causing suspended solids to settle 
out of the water. 
Bioretention is 
ideal for installa-
tion in parking lot 
islands and areas 
where aesthetics 
are a concern.  
Water is typically 
held in the rain 
garden for a period of one to two days.  Studies have shown 
that rain gardens/bioretention areas are effective at removing 
as much as 90% of the suspended solids and 70-80% of the 
nutrients existing in the stormwater to be treated. 
 
ADVANTAGES OF BIORETENTION/RAIN GARDENS 
Rain gardens/bioretention areas have many advantages includ-
ing: 
• Aids in decreasing stream-

bank erosion 
• Helps recharge groundwa-

ter aquifers 
• Protects lakes/streams 

from pollutants and sedi-
ment 

• Provides shade and wind-
breaks 

• Absorbs Noise 

DISADVANTAGES OF BIORETENTION/RAIN GAR-
DENS 
Although bioretention is an effective treatment technology, 
there are a few disadvantages/misapplications of this BMP: 

• Not applicable 
in shallow 
water table 
locations 

• Not effective in 
cold climates 

• Periodic main-
tenance is 
needed 

 

WHAT ARE STORMWATER WETLANDS? 
Stormwater wetlands are constructed wetlands and are con-
sidered one of the most effective BMPs at reducing pollutant 
levels in stormwater runoff.   Stormwater wetlands utilize the 
processes of sedimentation, filtration, adsorption and denitri-
fication to treat and remove polluants. Stormwater wetlands 
typically consist of: 
• Forebay—entrance of wet-

land where sedimentation 
occurs 

• Deep Pool—Designed to 
retain water during droughts 
in order to maintain fish 
habitat 

• Shallow Water Area—Area 
that typically stays wet and 
provides the conditions to 
establish denitrification. 
Wetland vegetation thrives. 

• Shallow Land Area— Area that is typically dry except 
during storms when it is submerged 

• Upland/Non-Floodable Areas—Area that is never sub-
merged, even during storm events. Provides observation 
points for educational purposes 

• Outlet—Structure that provides a release mechanism of 
the detained stormwater 

 
DISADVANTAGES OF STORMWATER WETLANDS 
Stormwater wetlands have the following misapplications/
disadvantages: 
• Requires more land than other BMPs 

• Potential mosquito 
habitat due to water 
being detained 

• Land Cost 
• Deeper areas can pre-

sent a danger to chil-
dren 

 
 

WHAT IS PERVIOUS PAVEMENT? 
Pervious pavement is an alternative to typical pavement. 
Unlike conventional paving, which is impervious and pro-
vides no infiltration, pervious 
pavement/concrete filters 
stormwater runoff and 
greatly reduces the amount of 
runoff.  Pervious pavement 
typically consists of a paver 
layer (3-4” thick), a sand 
bedding area (2”) and a 
gravel layer (3-6”). Studies have shown 
that pervious pavement is an effective solution at removing 
suspended solids (80-95% removal), nutrients (70-85% re-
moval) and metals (98% removal).  Pervious pavements are 
ideal for driveways, walkways and parking lots but may not 
be effective in high traffic areas. 
 
ADVANTAGES OF PERVIOUS PAVEMENT 
Pervious pavements have many advantages over typical as-
phalt paving including: 
• Helps recharge groundwater aqui-

fers 
• Can eliminate the need for deten-

tion ponds, swales, etc. 
• Can lower overall project cost by 

creating more efficient land use. 
 
 
 
There are many resources available that provide design and 
construction guidelines on the BMPs listed above as well as 
many other stormwater treatment options.  For more informa-
tion contact your local government office or the Alabama 
Cooperative Extension System. 
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