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Topics

• Rain Gardens
• Bioretention 
• Vegetated Swales



Definitions

Rain Garden
– A garden designed to pond water to a 

shallow depth, typically planted with native 
perennials

– An infiltration device
– Typically not engineered
– Typically no soil amendment or engineered 

base





Definitions

Bioretention System
– A garden designed to pond water to a 

shallow depth, typically planted with native 
perennials

– A pollution filtration and infiltration device
– Engineered
– Deep soil amendment and engineered 

base





Definitions

Infiltration Swale
– A conveyance system designed to 

enhance infiltration
– An infiltration device with shallow flowing 

water
– Engineered
– Soil amendment to promote infiltration



nemo.uconn.edu/tools/stormwater/swales.htm



Beneficial Features of Devices

• Promote infiltration and 
evapotranspiration

• Filter storm water pollutants
• Reduce temperature of runoff from 

impervious surfaces



Applicability

Rain Garden
– Particularly suitable for residential retrofit 

applications
– Use for homes or businesses where no 

pretreatment is required
– Not applicable to accept runoff from busy 

streets, large parking lots, or heavily used 
impervious surfaces



Applicability

Bioretention System
– Particularly suitable for small developments and 

condominiums
– Good practice to protect cold water fisheries
– Use for up to 2 acre drainage basins, typically 

adjacent to source errors
– Use in areas where native vegetation is 

acceptable
– Not applicable for construction site erosion control



Applicability

Infiltration Swale
– Useful for satisfying infiltration 

requirements in low to medium density 
residential neighborhoods

– Use for up to 5 acre drainage basins
– Suitable for flat terrain



Planning Considerations

• Is there space available for the practice?
• Is the site suitable for native vegetation?
• Is the site relatively flat?
• Does the site have low groundwater?
• Is there an outlet for a drain tile at suitable 

depth?
• Who will maintain for the practice?



Location

• Downgradient from source of water
• Sufficient source of water
• 10’ separation from 

foundation
• 50’ separation from 

POWTS
• Not above sanitary 

lateral



Planning Considerations

Infiltration Swale
– Useful for satisfying infiltration 

requirements in low to medium density 
residential neighborhoods

– Use for up to 5 acre drainage basins
– Suitable for flat terrain



Rain Garden Technical Standards



Rain Gardens

Typical Features
– Minimum infiltration rate of 0.25 inches/hour
– Excavation/berm combination 3” to 12” deep
– Size between 3% to 43% of tributary area
– Level bottom
– Full or partial sun
– Native plantings with heavy hardwood mulch
– Any shape





Bioretention Technical Standards



Bioretention

Site Investigation per DNR Standard 1002
– Initial Screening
– Field Verification
– Evaluation of Specific Infiltration Areas 

(1 pit/boring per 50 feet)
– Soils and site evaluation reporting



Bioretention

Typical Features (1 of 2)
– Overflow to regulate maximum ponding depth
– 6” underdrain with accessible orifice restrictor
– Ponding area maximum 12” deep and 24 hour 

drawdown
– Native plantings appropriate for expected 

inundation, established by plugs
– 2” to 3” hardwood mulch



Bioretention
Typical Features (2 of 2)

– 3’ deep engineered soil planting bed
(40% fine aggregate concrete sand, 20-30% 
loamy soil, 30-40% S100 compost)

– 4” pea gravel lens to separate soil and 
storage layers

– Max 48” #2 coarse aggregate storage layer
(max 72 hour drain down)

– 3” mixed sand/native soil interface



Bioretention

Required Pretreatment
– Sump or forebay sized to capture coarse sand
– Minimum 20’ long grass channel
– Filter strip 10’ to 25’ wide









Infiltration Swale Technical Standard



Infiltration Swale

Site Investigation per DNR Standard 1002
– Initial Screening
– Field Verification
– Evaluation of Specific Infiltration Areas 

(1 pit/boring per 1000 feet)
– Soils and site evaluation reporting



Infiltration Swale
Typical Features 

– Max 1.5 fps velocity, 12” depth in 2-year storm
– Can use ditch checks to slow veloctiy
– Flat bottom max 6’ width
– Longitudinal slope 1% to 4%
– Incorporate 2” compost and 2” topsoil into top 

12” of infiltration bed
– Native vegetation or turf grass (not sod)





Infiltration Swale
Required Pretreatment

– Detention basin, filter strip, or vegetated swale
– Vegetated swale must have 5 to 8 minutes of 

hydraulic residence time, minimum 200’ long



http://picasaweb.google.com/MaineNEMO/StJosephSCollege



Construction Sequencing
• Do not let construction runoff enter practice
• Suspend construction during rain or snowmelt
• Avoid compaction, remediate compacted or 

smeared native soil
• Place engineered soil in 12” lifts 

with minimal compaction
• Mulch soil bed prior to planting 



Modeling/Sizing




