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Outline:  BMP Evaluation Method

• Watershed Runoff Simulation (HSPF)

• BMP Placement (Module Interface)

• BMP Simulation (Algorithms)

– Storage/Detention

– Open Channel

– Soil Layer Influence

• BMP Module Sensitivity and Application

• USEPA/ASCE National BMP Database



HSPF LAND 

SIMULATION

– Unit-Area Output by Landuse –

BMP Evaluation Method

Existing Flow & 

Pollutant Loads

Simulated Flow/Water Quality Improvement 

Cost/Benefit Assessment of LID design
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BMP DESIGN

– Site Level Design –

SITE-LEVEL LAND/BMP ROUTING

Simulated

Surface Runoff



Mixed-Landuse 
Monitoring Locations

HSPF Landuse Representation

Landuse-Specific 
Monitoring Locations



The Interface

Landuse Menu

BMP Menu

click-and-drag

1

edit attributes

2

connect 

objects

3



BMP Physical Processes

• Possible storage processes include:

– Evapotranspiration

– Infiltration

– Orifice outflow

– Weir-controlled overflow spillway

– Underdrain outflow

– Bottom slope influence

– Bottom roughness influence

– General loss or decay of pollutant

(Due to settling, plant-uptake, volatilization, etc)

– Pollutant filtration through soil medium (Underdrain outflow) 

• Depending on the design and type of the BMP, any 
combination of processes may occur during simulation



Overflow 

Spillway

Bottom 

Orifice

Evapotranspiration

Infiltration

Outflow:Inflow:

Modified Flow &

Water Quality
From Land Surface

Storage

BMP Class A: Storage/Detention

Underdrain 

Outflow



BMP Class B: Open Channel

Outflow:Inflow:

From Land Surface

Overflow at

Max Design 

Depth

Open Channel Flow

Evapotranspiration

InfiltrationUnderdrain Outflow

Modified Flow &

Water Quality



Soil moisture storage, surface-connected porosity, 

and the effect of root paths are the dominant factors 

influencing infiltration capacity.

Holtan Empirical ModelInfiltration

Premise:

f GI AS fa c= +1 4.

Growth Index of plants in percent maturity – Can be 

varied over time to represent seasonal changes (0.1-1.0)

Infiltration capacity of available storage, representing 

storage-connected porosity and density of plant roots. 

Empirical value based on type of vegetative cover and 

condition (in/h/in1.4)

GI

A



Soil moisture storage, surface-connected porosity, 

and the effect of root paths are the dominant factors 

influencing infiltration capacity.

Holtan Empirical ModelInfiltration cont…

Premise:

Sa Available storage in the surface layer.  Maximum storage 

capacity depends on BMP size and soil depth (in)

Constant infiltration rate when infiltration rate curve 

reaches asymptote; steady infiltration rate.  Related to 

Hydrologic Soil group (in/h)

fc

f GI AS fa c= +1 4.



Holtan Empirical ModelInfiltration cont…

f GI AS fa c= +1 4.

GI

A

 fcSa



Holtan Infiltration Model Adapted for Underdrain Outflow
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Underdrain Water Quality

Percent Removal

Massout = Massin x PCTREM

Underdrain percent 

removal is a function 

of the soil media

Massin = Surface conc * underdrain flow 



General Water Quality
First Order Decay Representation

Mass2 = Mass1 x e – k  t

Pollutant Removal is 

a function of the 

detention time



BMP Module Emulates Observed Condition

Bioretention basin

with underdrain pipe



High Infiltration

Pre-developed: Saturated 
Antecedent Conditions

Low Infiltration

BMP Bypass
Deminishing Infiltration

BMP: Attenuated Flow





Oak Creek Club Development

Roof Top

Grass Swale

Roof Top Roof Top Roof Top

Grass

Impervious

Woods

Impervious

0.067 ac

Bioretention 40’ x 60’

30’ x 10’

0.69 ac

0.049 ac

0.037 ac

Roadside Grass Swale 180’ x 10’

0.067 ac

0.28 ac

0.037 ac

1.53 ac

Total Area = 2.757 ac

40’ x 155’

Totally 0.171 ac

40’ x 40’






