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RECARGA Background
• Hydrologic modeling of Bio/Infiltration systems

– Quantify ponding, infiltration, overflow, ET, 
and recharge

• Does not directly model water quality but many 
inferences on water quality performance can be 
obtained from quantifying runoff reduction and 
adsorption / filtration
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Basic Bio-Infiltration Systems (Raingardens)

Enhanced Bio-Infiltration Systems

•Extra storage layer 
and and underdrain
•Reduces ponding 
time
•More  groundwater 
recharge
•Just use as Filter

•Work best 
in well 
drained 
soil.
• Small 
drainage 
area.
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Infiltration Basin -
West Bend, WI
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RECARGA Versions
• Version 1.0: Developed by UW-Department of Civil and 

Environmental Engineering in 2002 by Alejandro Dussaillant
• Version 2.0: Incorporated tributary pervious surfaces, an 

underdrain, a Graphical User Interface (GUI), continuous 
variable ET, and output files

• Version 2.1: Added design storm events and a user-supplied 
inflow hydrograph

• Version 2.2: Enhanced the GUI and made metric mode updates
• Version 2.3: Added a design module
• LA_RECARGA Version 1.0:  Increased input/output flexibility, 

modified code structure to reduce model execution time, and 
enhanced the evapotranspiration routine
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RECARGA Model Download

• Wisconsin Version 2.3 is available for download 
from the Wisconsin Department of Natural 
Resources website:

http://dnr.wi.gov/runoff/models/
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RECARGA Model Theoretical Framework
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Moisture Flux Below the Surface

• Drainage is assumed to be gravity driven only
• User supplies Saturated Hydraulic Conductivity
• Program calculates Unsaturated Hydraulic 

Conductivity  from Van Genuchten Relationship 
based on moisture content (Van Genuchten, M. T. 
1980) 2
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Ksat = Saturated Hydraulic 
Conductivity
Θ = dimensionless water content
m = 1-1/n
n = Van Genuchten Parameter
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RECARGA Modeling Modes
• Continuous Simulation

– Model-generated runoff
– User-supplied inflow to the rain garden
– Evaporation and percolation simulated between 

storm events
• Design-Storm

– SCS Type I, IA, II, III
– 24- hour storm event plus 2 additional days without 

rain
– Summarizes mass balance terms over 3-day period
– Unit hydrographs scaled by rainfall depth
– Regional daily ET value read from GUI
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Precipitation 
• Precipitation

– Hourly data entered into a tab-delimited text file which 
also contains an hourly time step and maximum potential 
evapotranspiration for the region of interest



Montgomery Associates
Resource Solutions, LLCwww.ma-rs.org

Runoff
• Impervious Tributary Surfaces

– Runoff=rainfall at each time step-available 
depression storage 

• Pervious Surface: SCS curve number methodology
– User characterizes pervious surface with a CN 
– SCS calculation to find the cumulative runoff for 

each time step 
– Each timestep the runoff is calculated as the 

difference in cumulative runoff between 
timesteps
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Mass Balance

Moisture in root zone = 
initial water content + 
infiltrated-drainage

Moisture in storage zone = 
initial water content + 
drainage out of root zone -
drainage into native soil 
layer

Moisture in native soil =  
initial water content + 
drainage out of storage 
zone - drainage out of 
native soil layer (assumed 
10 ft)

•Saturated zones limit drainage from above layer
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Summary Screen
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Record Output
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