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Infiltration Swales Applicability

• Where sources are not too dirty (Tier 1, 
Tier 2, fueling)

• Filtering layer 
• Water table, bedrock separation



Swale Planning / Design 
Standards

• Process to Assess and Model Grass 
Swales – WDNR 4/24/2008

• Must be specifically designed for 
infiltration

• Not just a roadside ditch



Swale Design Criteria

• Infiltration area = ½ (wetted perim. at 1-
in. flow depth) (length)

• Pre-treatment swales: based on 5-8 
min. hydraulic residence time; do not 
count towards effective infiltration area

• Kswale = ½ Kstatic

• Planting implementation plan



V-ditch 
wetted perimeter = 8 inches?



V-ditches are not
designed to infiltrate:
- Compaction
- Wetted perimeter
- Soils





Swale Planning Criteria

• 100-foot private well setback
• Must be on outlot, if in land division
• Structure protection, 2/50-ft setbacks if 

ponding depth is 12 in.







Swale Modeling

• Infiltration volume credit:
– Use RECARGA to determine effective 

infiltration area 
– WinSLAMM or P8

• 2-year 24-hr event versus average 
annual basis 

• Selection of design infiltration rate





Example Data Summary Sheet for Infiltration Swale Design 
 

Design Element Design Data 
Site assessment data: (see attached maps) 

Contributing drainage area to swale (subwatershed A) 120 acres 
Distance to nearest private well (including off-site wells) > 100 feet 
Distance to municipal well (including off-site wells) > 1200 feet 
Wellhead protection area involved? No 
Ground slope at site of proposed basin average 3% 
Any buried or overhead utilities in the area? No 

Proposed outfall conveyance system/discharge (w/ distances) 35 ft. to CTH “U” Road ditch 
1000 ft. to wetland 

Any downstream roads or other structures? (describe) Yes – 36” cmp road culvert 
Floodplain, shoreland or wetlands? 
 

No 
 

Soil investigation data (see attached map & soil logs): 

Number of soil investigations completed 3 (in swale area) 
Do elevations of test holes extend 4 ft. below proposed bottom? Yes (see map) 

Average soil texture at pond bottom elevation (USDA) Sandy loam subsoil, sandy loam 
engineered fill 

Infiltration rate at swale bottom and method of analysis 2 in/hr, double-ring infiltrometer 
Distance from swale bottom to bedrock > 5 feet 
Distance from swale bottom to seasonal water table 

 
Swale bottom 2 ft above mottling 
No water observed in test holes 

General Swale design data (see attached detailed drawings):  
Swale bottom area 0.5 acres



Swale Construction

• Erosion control
– Bypass until stable, if possible

Swale

Sediment TrapDiversion



Swale Soils

• Amend / engineer if necessary 
• Particle size distribution testing before 

implementation

Engineered fill

Clay loam

Sand and gravel



Swale Maintenance

• Maintenance agreement
• Vegetation management, invasives
• Sediment removal
• Erosion repair
• Channelized flow, standing water



Swale Drainage

• Swales are continuously sloped at 1-
4%, so should not have any standing 
water even if soil fails to drain

• Std. calls for length-wise dividers if 
swale bottom is wider than 6 ft.  To 
reduce concentration of flow?



Swale Problems

• Vegetation establishment in a 
conveyance

• Compaction
• Erosion / sediment flowing in during site 

grading, home construction





Swale Solutions

• Plant plugs
• Extensive use of matting
• Rigorous erosion control outside of 

swale



Bioretention and
Engineered Soils

• SiO2 sand availability
• Fines content
• Verification through particle size 

distribution testing before installation
– Topsoil component
– Final mix

• Importance of structure
• S100 standard compliance



WDNR 
CPS 
1004

0.5-1.0 mm



Soil mixed with S100 compost



Sample of engineered fill from failed infiltration basin



Failed Infiltration Basin – Engineered Fill



USDA
Coarse
Sand

ASTM C33





• Underlying 
subsoil







Fines Content in Engineered Fill

• 1004 standard does not specify limit
• Sand specification has little or no fines
• Topsoil fraction could have up to 70% 

fines prior to dilution
• Problems with failure if fines content 

>10%



S100 
Standard 

Compliance
• Self-certifying
• Require 

particle size 
test

• Submit sample 
to demonstrate 
maturity

• Contractors 
want to use 
bark mulch





Solutions

• Cut way back on topsoil component –
50% sand, 50% compost? (Bannerman)

• Eliminate loam as topsoil component?
• Limit total fines to <10%
• Require particle size distribution testing 

of topsoil, sand before installation
• Keep basins off-line until soil structure 

develops





Hardwood Mulch

• Flotation problem
• Use coconut 

matting instead
• Hold down with 

netting



Bioretention and Shallow Groundwater

Ground Surface

Seasonal High Water 
Table

Liner


