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Minimum Measure: Post Construction Stormwater Management in New Development 
and Redevelopment 
 
Subcategory: Filtration 
 
Description  

Bioretention areas, or rain gardens, are landscaping 
features adapted to provide on-site treatment of 
stormwater runoff. They are commonly located in 
parking lot islands or within small pockets of residential 
land uses. Surface runoff is directed into shallow, 
landscaped depressions. These depressions are 
designed to incorporate many of the pollutant removal 
mechanisms that operate in forested ecosystems. 
During storms, runoff ponds above the mulch and soil 
in the system. Runoff from larger storms is generally 
diverted past the facility to the storm drain system. The 
remaining runoff filters through the mulch and 
prepared soil mix. The filtered runoff can be collected 
in a perforated underdrain and returned to the storm 
drain system.  

Applicability  

Bioretention systems are generally applied to small sites and in a highly urbanized setting.  

Design Considerations  

In addition to the broad applicability parameters described above, designers need to consider conditions at the site level. 
In addition, they need to incorporate design features to improve the longevity and performance of the practice, while 
minimizing the maintenance burden.  

Drainage Area - Bioretention areas should usually be used on small sites (i.e., 5 acres or less). When used to treat larger 
areas, they tend to clog. In addition, it is difficult to convey flow from a large area to a bioretention area.  

Slope - Bioretention areas are best applied to relatively shallow slopes (usually about 5 percent). However, sufficient 
slope is needed at the site to ensure that water that enters the bioretention area can be connected with the storm drain 
system. These stormwater management practices are most often applied to parking lots or residential landscaped areas, 
which generally have shallow slopes.  

Ground Water - Bioretention should be separated somewhat from the ground water to ensure that the ground water table 
never intersects with the bed of the bioretention facility. This design consideration prevents possible ground water 
contamination.  

Specific designs may vary considerably, depending on site constraints or preferences of the designer or community. 
There are some features, however, that should be incorporated into most bioretention area designs. These design 
features can be divided into five basic categories: pretreatment, treatment, conveyance, maintenance reduction, and 
landscaping.  

Pretreatment - Pretreatment refers to features of a management practice that cause coarse sediment particles and their 
associated pollutants to settle. Incorporating pretreatment helps to reduce the maintenance burden of bioretention and 
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reduces the likelihood that the soil bed will clog over time. Several different mechanisms can be 
used to provide pretreatment in bioretention facilities. Often, runoff is directed to a grass channel or 
filter strip to filter out coarse materials before the runoff flows into the filter bed of the bioretention 
area. Other features may include a pea gravel diaphragm, which acts to spread flow evenly and 
drop out larger particles.  

Treatment - Treatment design features help enhance the ability of a stormwater management 
practice to remove pollutants. Several basic features should be incorporated into bioretention designs to enhance their 
pollutant removal. The bioretention system should be sized between 5 and 10 percent of the impervious area draining to 
it. The practice should be designed with a soil bed that is a sand/soil matrix, with a mulch layer above the soil bed. The 
bioretention area should be designed to pond a small amount of water (6-9 inches) above the filter bed.  

Conveyance - Conveyance of stormwater runoff into and through a stormwater practice is a critical component of any 
stormwater management plan. Stormwater should be conveyed to and from practices safely and to minimize erosion 
potential. Ideally, some stormwater treatment can be achieved during conveyance to and from the practice.  

Bioretention practices often are designed with an underdrain system to collect filtered runoff at the bottom of the filter bed 
and direct it to the storm drain system. An underdrain is a perforated pipe system in a gravel bed, installed on the bottom 
of the filter bed. Designers should provide an overflow structure to convey flow from storms that are not treated by the 
bioretention facility to the storm drain.  

Maintenance Reduction - In addition to regular maintenance activities needed to maintain the function of stormwater 
practices, some design features can be incorporated to reduce the required maintenance of a practice. Designers should 
ensure that the bioretention area is easily accessible for maintenance.  

Landscaping - Landscaping is critical to the function and aesthetic value of bioretention areas. It is preferable to plant the 
area with native vegetation, or plants that provide habitat value, where possible. Another important design feature is to 
select species that can withstand the hydrologic regime they will experience. At the bottom of the bioretention facility, 
plants that tolerate both wet and dry conditions are preferable. At the edges, which will remain primarily dry, upland 
species will be the most resilient. Finally, it is best to select a combination of trees, shrubs, and herbaceous materials.  

Design Variations  

One design alternative to the traditional bioretention practice is the use of a "partial exfiltration" system, used to promote 
ground water recharge. Other design modifications may make this practice more effective in arid or cold climates.  

Maintenance Considerations  

Bioretention requires landscaping maintenance, including measures to ensure that the area is functioning properly, as well 
as maintenance of the landscaping on the practice. In many cases, bioretention areas initially require intense 
maintenance, but less maintenance is needed over time. In many cases, maintenance tasks can be completed by a 
landscaping contractor, who may already be hired at the site. Landscaping maintenance requirements can be less 
resource intensive than with traditional landscaping practices such as elevated landscaped islands in parking areas.  

Effectiveness  

Bioretention is typically used to achieve four broad resource protection goals. These include flood control, channel 
protection, and pollutant removal.  There is considerable variability in the effectiveness of bioretention areas, and it is 
believed that properly designing and maintaining these areas may help to improve their performance.  
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