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Stormwater Best Management Practices (BMPs) 
Stormwater Pollution treatment Practices (STPs) 

Sediment  Heavy Metals  Nutrients  Oxygen Demanding Substances  Toxic Materials  
Oil& Grease  Bacteria & Viruses  Floatable Materials  Construction Waste  

Significant     Partial   Low or Unknown  

   

 
 
 
 
 

BF 

BF 

Activity: Biofilter, Swales and Strips 

 
 
   STP-05 

PLANNING 
CONSIDERATIONS: 
 
Design Life:  
Permanent 
 
Acreage 
Needed: 
Varies 
 
Estimated 
Unit Cost: 
Avg: $100 per LF 
Range: $50-$150 
per LF 
 
Monthly 
Maintenance: 
10% of 
Installation 
 

 

  
Description There are two types of biofilters: swales and filter strips.  A swale is a vegetated channel 

that treats concentrated flow.  A filter strip treats sheet flow and is placed parallel to the 
contributing surface.  This management practice is likely to provide a significant reduction 
in sediment, heavy metals, toxic materials, oil and grease and partial reductions in 
nutrients, floatable materials, and oxygen demanding substances. 

 
Suitable  
Applications 

 Biofilters are often used in conjunction with other stormwater management practices. 
 

 Biofilters are often placed along or serve parking lots.  See Figure STP-05-2 for an 
illustration of how swales draining to slightly raised inlets can be used as pretreatment. 
 

 Performance somewhat less than wet ponds and constructed wetlands. 
 

 Limited to treating a few acres. 
 

 Minimizing DCIA (directly connected impervious areas) involves ensuring that as much 
runoff as possible from impervious areas is routed over relatively large pervious areas 
and, in some cases, choosing an alternative surface to pavement or concrete that 
allows for some degree of infiltration.  Figure STP-05-3 is an illustration of an example 
parcel that has been modified to convert a portion of the DCIA into non-directly 
connected impervious area by rerouting the roof gutters over the lawn (properly graded 
between houses) and to convert a portion of the DCIA to pervious area by using a 
porous surface. 
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s can be used around parking lots, houses, and other structures.  
ovide pretreatment and also provide conveyance to larger secondary 
ater management systems. 

 the curbs to roadside swales can be provided to route street flow to 
 before discharge to the secondary or primary stormwater 

em.  Since roadway runoff may contain a greater pollutant load than 
ther surfaces, providing swale pretreatment of roadway runoff will 
ads to the regional ponds and improve the overall efficiency of the 
in.  The swale space required for pretreatment of roadway runoff in 
an be incorporated into green space requirements and be used to 
etics of the roadways. 

uld be designed by a licensed professional civil engineer. 

a vegetated channel that looks similar to, but is wider than, a ditch 
 transport flow.  The biofilter swale must be wider to maintain low flow 
ep the depth of the water below the height of the vegetation up to a 

vent.  A filter strip is placed along the edge of the pavement (its full 
 The pavement grade must be such as to achieve sheet flow to the 
ractical along the strip. 

rip discussed here is not to be confused with the natural vegetated 
 residential developments to separate the housing from a stream. 

swales are useful for proper grading around houses as well as 
n prior to discharge into a secondary or primary system.  Fill from the 
 may be used elsewhere on the property to improve the grading plan.  
s would typically be 0.5 to 1.0 foot (0.15 to 0.3 m) deep and should 
o steeper than 4:1 (H:V), with side slopes of 6:1 (H:V) or greater being 
 more attractive. 

 may be constructed around parking lots and commercial centers as 
for landscaping.  The swales could be part of the landscaping and 
raised inlets (4 to 6 inches (10.2 to 15.2 cm)) into the design, which 
itial 0.25 inch (0.64 cm) retention volume for pretreatment.  Although 
 in the developable area are generally within 1 to 2 feet (0.3 to 0.61 
ecovery times for retention volumes of approximately 0.25 inches 
e sufficiently small to allow the use of limited retention. Minimum 
0.1 inch (0.25 cm) / hour are expected, allowing a relatively quick 
s incorporated within commercial areas can enhance aesthetics and 
owards green space and landscaping requirements.  Figure STP-05-2 
 of a landscaped swale with a raised inlet.  These landscaped swales 
 plants and improve aesthetics. 
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Conditions 
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s between the curb and the swale can be implemented in two ways.  
 is to provide regularly spaced flumes in the curb as the connection to 
 method would be less expensive and will be aesthetically appealing 
-4).  Another way is to provide a 4- to 6-inch (10.2 to 15.2 cm) 
pproximately every 200 feet (61 m) between the curb and the swale.  
y provide better erosion control at the edge of the curb by preventing 
er the interface of the curb and the swale.  The disadvantage to this 

otential for clogging, and thus the requirement for increased 
 these small pipes. 

spreading the flow across the width of the swale may limit its use to 
ents of only a few acres. 

vement prior to the filter strip should not exceed a few hundred feet to 
ation of large aggregates of runoff along the pavement before it 
ement edge.  To avoid channelization, care must be taken during 
ake sure that the cross-section of the biofilter is level and that its 

e is even.  Channelization will reduce the effective area of the biofilter 
nt and may erode the grass because of excessive velocities. 

ineer must determine the width of a swale using Manning’s Equation 
ainfall intensity appropriate to the site.  An n value of 0.20 to 0.24 is 
epending on the expected height of the turf (dependent upon mowing 
 design engineer must also calculate the peak flow of the 100-year 

ine the depth of a swale to convey flood flows.  Since a width using an 
nerally wider than what is required of a grass lined channel, channel 
not be of concern.  It is generally not necessary to have a bypass for 
nts because the minimum width specification limits erosive velocities 

tively gentle slope.  If erosion at extreme events is of concern, 
ove concepts to minimize erosion. The design engineer can make the 
n determined in the above step, with a corresponding shortening of 
 to obtain the same surface area.  However, there is a practical 
 wide the swale can be and still be able to spread the flow across the 

 into multiple inlets and/or placing a flow spreader near the storm inlet 
orated into the design.  A concept that may work is to place a level 2” 

30.5 cm) timber or equivalent concrete, aluminum or gravel structure 
 of the swale 8-15 feet (2.4-4.6 m) from the pipe outlet.  Place gravel 

tlet and the timber, to within 2 inches (5.1 cm) or so of the top of the 
rge rock immediately near the outlet to dissipate the flow energy:  the 
elp distribute the flow.  

 for “maximized” captured runoff should be at least 5 minutes.  See 
ussion of “maximized” capture runoff.  Use a runoff coefficient of 
 complete runoff and no infiltration. 
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ocity should be no more than 0.9 ft/sec (0.3 m/s). 

width of 8 ft (2.4 m) unless level spreaders are installed frequently 
.2 m)). 

flow should be no more than 1.0 in. (25 mm), and maximum depth 
 than 3 in. (75 mm) for grass or approximately 2 in. (50 mm) below 

hortest wetland plant species in the biofilter.  Furthermore, the 
th should be no greater than one-third of the gross or emergent 
 height for infrequently moved swales or greater than one-half of the 

for regularly mowed swales. 

th for a swale is determined by Manning’s Equation. 

f a swale is 100 feet (30.5 m) unless level spreaders are used at least 
 m) or as necessary to prevent flow channelizations. 

f a filter strip is 10 feet (3 m). 

ithout a level spreader is 80 feet (24.4 m) for a filter strip or swale. 

lope must not exceed 5%. 

er and energy dissipater at the entrance of a swale. 

ortant to achieve good vegetation cover. 

ractice No. 23 / ASCE Manual and Report on Engineering Practice No. 
be consulted for additional guidance on the design, construction, and 
ofilters. 

 with filter strips. 

 be checked annually for signs of erosion, vegetation loss, and 
he flow. 

be mowed when it reaches a height of 8 inches (20.3 cm).   Allowing 
taller may cause it to thin and become less effective.  The clippings 
 and removed. 

aders even (level) and free of debris. 

d biofilters regularly to promote growth and pollutant uptake.  Remove 
se of properly (preferably through composting). 
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nt by hand with a flat-bottomed shovel during dry periods. 

 amount of sediment necessary to restore hydraulic capacity, leaving 
egetation in place as possible.  Reseed or plug any damaged turf or 

ient sediment will be trapped that the entire biofilter will need to be 
diment and reconstructed to begin a new cycle of stormwater quality 

on of STPs is to collect sediments.  The sediment accumulation rate is 
 number of factors including watershed size, facility sizing, 
tream, industrial or commercial activities upstream, etc. The sediment 
 be identified before it is removed and disposed. 

 may contain contaminants of which the Indiana Department of 
anagement (IDEM) requires special disposal procedures. If there is 

about what the sediment contains or it is known to contain 
en IDEM should be consulted and their disposal recommendations 
rally, special attention or sampling should be given to sediments 
facilities serving industrial, manufacturing or heavy commercial sites, 
r automotive maintenance areas, large parking areas, or other areas 
 (other than “clean” soil) are suspected to accumulate and be 

orm runoff.  

 collected may be innocuous (free of pollutants other than “clean” soil) 
d as fill material, cover or land spreading.  It is important that this 
placed in a way that will promote or allow resuspension in storm 
iment should not be placed within the high water level area of the 
, creek, waterway, buffer, runoff conveyance device, or other 
ome demolition or sanitary landfill operators will allow the sediment to 
heir facility for use as cover.  This generally requires that the sediment 
ure that it is innocuous. 

ld be mowed no shorter than 3 inches (7.6 cm). 

 occurs when the swale or filter strip is undersized, or when runoff is 
lize in the swale or filter strip. 

 on steep slopes. 

ce required to maintain health and density of vegetation. 



Note: Consult Landscaping with Native Plants – Middle Tennessee Central Basin and Highland Rim, 
Tennessee Exotic Pest Plant Council, May 1998. 

 
 FIGURE STP-05-1

TURF GRASS SPECIES 
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