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Conceptual Model for Swales

Notes:

Î Unlike a pond, there is open channel flow while the water is infiltrating 

Ï Recommend that this be applied only for unsaturated infiltration.  Suitable for sites with
HSG “A” soils with sand and deep water table. 

Ð Most engineers do not analyze this properly

Ñ 3yr/1 hr storm; analyze to see is 80% of volume can be percolated.
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SOME KNOWN APPLICATIONS - LIST 1 OF 2

! Demonstrate/Compute Water Quality Treatment Efficiency for
Unlined Swales With Infiltration.  In other words, all or a portion of
the water quality treatment is achieved in the unlined conveyance
system before the point of discharge.

! Demonstrate/Compute Water Quality Treatment Efficiency for
Overland Flow Systems With Infiltration.  Appropriate for analyses
of vegetative natural buffers and wide strips of land such as
airport infields, ballfields, etc.

! Computation of channel flow velocities and factor of safety
against erosion for the specified channel lining.
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SOME KNOWN APPLICATIONS - LIST 2 OF 2    

! Compute Width of Spread in Lined Channels such as
pavement gutters.

! Compute interception efficiency of inlets within unlined
gutters.

! Compute normal depth of flow in an open channel for a given
flow rate (wetted perimeter, mean veolicty, etc.)
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REAL-WORLD APPLICATION #1, ORLANDO EXECUTIVE AIRPORT
OVERLAND FLOW WITH INFILTRATION FOR WATER QUALITY TREATMENT 

Shows how the module was used to demonstrate water quality
treatment by overland flow in the infield areas with major saving in
pond construction and satisfaction of FAA criteria.
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REAL-WORLD APPLICATION #2, I-4 GUTTER SPREAD 
COMPUTE WIDTH OF SPREAD & INTERCEPTION EFFICIENCY ADJACENT TO

INDEX 415 BARRIERS 
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REAL-WORLD APPLICATION #2, I-4 GUTTER SPREAD 
COMPUTE WIDTH OF SPREAD & INTERCEPTION EFFICIENCY ADJACENT

TO INDEX 415 BARRIERS 

SWALE/OVERLAND FLOW MODULE IN PONDS 3.2



THREE (3) BASIC COMPUTATIONAL STEPS

1. Generate the hydrograph which in this case is computation of
the peak flow rate for the design storm event given the basin
parameters.

2. Perform the open channel flow hydraulic calculations to
determine the flow velocity and normal depth for the swale
cross-section.  This is an iterative procedure within the
computer code to calculate the normal depth of flow.

3. Perform the infiltration rate and soil-storage volume
calculations to extract the ground water component from the
surface water flow.
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CALCULATION STEP #1 - RUNOFF HYDROGRAPH
NOTE: HIGHLIGHTED NUMBERS ARE COMPUTED; OTHERS ARE INPUT     
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CALCULATION STEP #2 - OPEN CHANNEL HYDRAULICS
NOTE: HIGHLIGHTED NUMBERS ARE COMPUTED; OTHERS ARE INPUT     
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CALCULATION STEP #3 - INFILTRATION/TREATMENT CALCS
NOTE: HIGHLIGHTED NUMBERS ARE COMPUTED; OTHERS ARE INPUT     
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DESIGN CRITERIA AT OEA


