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Introduction  
 
IMP (Integrated Management Practice) facilities are small-scale stormwater control 
facilities designed to meet hydromodification plan (HMP) flow duration requirements.  
IMP facilities can be designed in Contra Costa County, California, using the IMP Sizing 
Tool; they can also be designed using the Bay Area Hydrology Model (BAHM).  BAHM 
gives the user more control and flexibility than the IMP Sizing Tool in sizing IMP 
facilities.  More information on the IMP Sizing Tool can be found at 
www.cccleanwater.org.  More information about BAHM can be found at 
www.clearcreeksolutions.com. 
 
There are seven types of IMP facilities.  They are: 

1. In-Ground (Infiltration) Planter 
2. Flow-through Planter 
3. Bioretention Area 
4. Vegetated or Grassy (Dry) Swale 
5. Dry Well 
6. Infiltration Trench 
7. Infiltration Basin 

 
The purpose of this document is to show the BAHM user how to represent each of these 
facilities using BAHM’s standard flow control elements.  A comparison of the features 
and assumptions in the IMP Sizing Tool and BAHM can be found in my memo on this 
subject at “Compare Contra Costa IMP to BAHM” at www.clearcreeksolutions.com. 
 
The following documentation provides details of how to represent each IMP facility 
using BAHM elements.  Table 1 is a quick conversion table that can be used to translate 
IMP facilities into BAHM elements. 
 
Table 1.  IMP-BAHM Equivalent Facility  
IMP Facility Equivalent BAHM Facility 
In-Ground (Infiltration) Planter Bioretention Swale 
Flow-through Planter Bioretention Swale 
Bioretention Area Bioretention Swale 
Vegetated or Grassy (Dry) Swale Bioretention Swale 
Dry Well Gravel Trench Bed 
Infiltration Trench Gravel Trench Bed 
Infiltration Basin Trapezoidal or Irregular-shaped Pond 



In-Ground (Infiltration) Planter 

 
1. In-Ground (Infiltration) Planter 
 
An in-ground planter allows stormwater to 
enter the planter above ground and then 
infiltrate through the soil and gravel storage 
layers before exiting through a discharge 
pipe.  Water can also infiltrate into the 
native soil beneath the planter. 
 
For the purpose of flow control the 
discharge from the pipe should not exceed 
the pre-project discharge from the project 
site for the flow duration range specified by 
the local jurisdiction.  
 
In BAHM the in-ground planter is represented by the bioretention swale element.  
 

 
 
The bioretention swale dimensions and parameters to adjust to represent an in-ground 
(infiltration) planter are: 
 
Swale Length (ft): Planter length. 
Swale Bottom Width (ft): Planter width. 



Effective Total Depth (ft): Planter height from bottom of planter to top of riser plus at 
least 0.25 feet extra. 
Bottom Slope of Swale (ft/ft): Must be non-zero. 
Left Side Slope (ft/ft): 0 (zero) for vertical planter sides. 
Right Side Slope (ft/ft): 0 (zero) for vertical planter sides. 
Infiltration Rate (in/hr): Planter soil infiltration rate. 
Layer 1 Thickness (ft): Planter soil layer depth. 
Layer 1 Porosity: Planter soil porosity. 
Layer 2 Thickness (ft): Planter gravel layer depth. 
Layer 2 Porosity: Planter gravel porosity. 
Underdrain Used: �  
Underdrain Diameter (ft): Planter underdrain pipe diameter. 
Outlet Structure Option: Riser Outlet Structure 
Riser Height Above Swale Surface (ft): Height of planter overflow pipe above planter 
soil surface. 
Riser Diameter (in): Planter overflow pipe diameter. 
Riser Type: Flat  
 
Native Infiltration: Yes (infiltration into the underlying native soil) 
Measured Infiltration Rate (in/hr): Native soil infiltration rate. 
Infiltration Reduction Factor: 1/Native soil infiltration rate safety factor 
 
 



Flow-through Planter 

2. Flow-through Planter 
 
A flow-through planter is similar to the in-
ground (infiltration) planter, except that 
water is not allowed to infiltrate into the 
native soil underlying the gravel layer of the 
planter.  This is due to the native soil having 
poor infiltration capacity. As with the in-
ground planter, stormwater enters the 
planter above ground and then infiltrate 
through the soil and gravel storage layers 
before exiting through a discharge pipe. 
 
For the purpose of flow control the discharge from the pipe should not exceed the pre-
project discharge from the project site for the flow duration range specified by the local 
jurisdiction.  
 
In BAHM the flow-through planter is represented by the bioretention swale element.  
 

 
 
The bioretention swale dimensions and parameters to adjust to represent a flow-through 
planter are: 
 
Swale Length (ft): Planter length. 



Swale Bottom Width (ft): Planter width. 
Effective Total Depth (ft): Planter height from bottom of planter to top of riser plus at 
least 0.25 feet extra. 
Bottom Slope of Swale (ft/ft): Must be non-zero. 
Left Side Slope (ft/ft): 0 (zero) for vertical planter sides. 
Right Side Slope (ft/ft): 0 (zero) for vertical planter sides. 
Infiltration Rate (in/hr): Planter soil infiltration rate. 
Layer 1 Thickness (ft): Planter soil layer depth. 
Layer 1 Porosity: Planter soil porosity. 
Layer 2 Thickness (ft): Planter gravel layer depth. 
Layer 2 Porosity: Planter gravel porosity. 
Underdrain Used: �  
Underdrain Diameter (ft): Planter underdrain pipe diameter. 
Outlet Structure Option: Riser Outlet Structure 
Riser Height Above Swale Surface (ft): Height of planter overflow pipe above planter 
soil surface. 
Riser Diameter (in): Planter overflow pipe diameter. 
Riser Type: Flat  
 
Native Infiltration: No (no infiltration into the underlying native soil) 
 
The only difference between an in-ground (infiltration) planter and a flow-through 
planter is native infiltration.  
 
 



Bioretention Area 

3. Bioretention Area 
 
A bioretention is similar to the in-
ground (infiltration) planter.  Water is 
allowed to infiltrate into the native soil 
underlying the gravel layer of the 
bioretention area if the native soils have 
sufficient infiltration capacity. As with 
the in-ground planter, stormwater enters 
the planter above ground and then 
infiltrate through the soil and gravel 
storage layers before exiting through a discharge pipe. 
 
For the purpose of flow control the discharge from the pipe should not exceed the pre-
project discharge from the project site for the flow duration range specified by the local 
jurisdiction.  
 
In BAHM the bioretention area is represented by the bioretention swale element.  
 

 
 
The bioretention swale dimensions and parameters to adjust to represent bioretention area 
are: 
 
Swale Length (ft): Bioretention area length. 



Swale Bottom Width (ft): Bioretention area width. 
Effective Total Depth (ft): Bioretention area height from bottom of gravel to top of riser 
plus at least 0.25 feet extra. 
Bottom Slope of Swale (ft/ft): Must be non-zero. 
Left Side Slope (ft/ft): 4H:1V bioretention area side slopes. 
Right Side Slope (ft/ft): 4H:1V bioretention area side slopes. 
Infiltration Rate (in/hr): Bioretention area soil infiltration rate. 
Layer 1 Thickness (ft): Bioretention area soil layer depth. 
Layer 1 Porosity: Bioretention area soil porosity. 
Layer 2 Thickness (ft): Bioretention area gravel layer depth. 
Layer 2 Porosity: Bioretention area gravel porosity. 
Underdrain Used: �  if C or D soil 
Underdrain Diameter (ft): Bioretention area underdrain pipe diameter (C or D soil). 
Outlet Structure Option: Riser Outlet Structure 
Riser Height Above Swale Surface (ft): Height of planter overflow pipe above 
Bioretention area soil surface. 
Riser Diameter (in): Bioretention area overflow pipe diameter. 
Riser Type: Flat  
 
Native Infiltration: Yes if A or B soil (infiltration into the underlying native soil) 
Measured Infiltration Rate (in/hr): Native soil infiltration rate. 
Infiltration Reduction Factor: 1/Native soil infiltration rate safety factor 
 
There is no underdrain for A or B soils; there is no native infiltration for C or D soils. 
 
 
 
 
 
 
 



Vegetated or Grassy (Dry) Swale 

4. Vegetated or Grassy (Dry) Swale 
 
A vegetated or grassy (dry) swale is similar 
to the bioretention area.  The major 
difference is that the vegetated swale can 
produce surface runoff via weir flow; 
bioretention area discharges to an overflow 
pipe instead.   
 
If the swale is on A or B soils then there is 
no bottom discharge pipe or underdrain.  
Water must infiltrate into the native soil 
underlying the gravel layer of the planter.  The native soil must have sufficient infiltration 
capacity to infiltrate all of the stormwater.   
 
If the swale is on C or D soils then an underdrain must be used. 
 
In BAHM the vegetated or grassy (dry) swale is represented by the bioretention swale 
element.  
 

 
 
The bioretention swale dimensions and parameters to adjust to represent a 
vegetated/grassy swale are: 
 



Swale Length (ft): Vegetated/grassy swale area length. 
Swale Bottom Width (ft): Vegetated/grassy swale width. 
Freeboard (ft): Vegetated/grassy swale height from top of soil layer to weir overflow. 
Over-road Flooding (ft): Maximum flow height over weir. 
Effective Total Depth (ft): Vegetated/grassy swale height from bottom of gravel to top of 
weir plus at least 0.25 feet extra. 
Bottom Slope of Swale (ft/ft): Must be non-zero. 
Left Side Slope (ft/ft): 4H:1V bioretention area side slopes. 
Right Side Slope (ft/ft): 4H:1V bioretention area side slopes. 
Infiltration Rate (in/hr): Vegetated/grassy swale soil infiltration rate. 
Layer 1 Thickness (ft): Vegetated/grassy swale soil layer depth. 
Layer 1 Porosity: Vegetated/grassy swale soil porosity. 
Layer 2 Thickness (ft): Vegetated/grassy swale gravel layer depth. 
Layer 2 Porosity: Vegetated/grassy swale gravel porosity. 
Underdrain Used: �  if C or D soil 
Underdrain Diameter (ft): Vegetated/grassy swale underdrain pipe diameter (C or D soil). 
Outlet Structure Option: Vertical Orifice + Overflow 
Vertical Orifice Diameter (in): 0 (zero). 
Vertical Orifice Elevation (in): 0 (zero). 
Width of over-road flow (ft): Vegetated/grassy swale weir length. 
 
Native Infiltration: Yes if A or B soil (infiltration into the underlying native soil) 
Measured Infiltration Rate (in/hr): Native soil infiltration rate. 
Infiltration Reduction Factor: 1/Native soil infiltration rate safety factor 
 
There is no underdrain for A or B soils; there is no native infiltration for C or D soils. 
 
 
 
 



Dry Well 

5. Dry Well 
 
A dry well is similar to the in-ground 
(infiltration) planter, except that there is no 
bottom discharge pipe or underdrain.  Water 
must infiltrate into the native soil underlying 
the gravel layer of the planter.  The native 
soil must have sufficient infiltration capacity 
to infiltrate all of the stormwater.  
 
In BAHM the dry well is represented by the 
gravel trench bed element.  
 
 

 
 
The gravel trench bed dimensions and parameters to adjust to represent a dry well are: 
 
Trench Length (ft): Dry well length. 
Trench Bottom Width (ft): Dry well width. 
Effective Total Depth (ft): Dry well height from bottom of dry well to top of riser plus at 
least 0.5 feet extra. 
Bottom Slope of Trench (ft/ft): Must be non-zero. 
Left Side Slope (ft/ft): 0 (zero) for vertical dry well sides. 
Right Side Slope (ft/ft): 0 (zero) for vertical dry well sides. 



Infiltration Rate (in/hr): Dry well soil infiltration rate. 
Layer 1 Thickness (ft): Dry well soil layer depth. 
Layer 1 Porosity: Dry well soil porosity. 
Layer 2 Thickness (ft): Dry well gravel layer depth. 
Layer 2 Porosity: Dry well gravel porosity. 
Layer 3 Thickness (ft): Dry well sand layer depth. 
Layer 3 Porosity: Dry well sand porosity. 
Outlet Structure Option: Riser Outlet Structure 
Riser Height Above Swale Surface (ft): Height of dry well overflow pipe above dry well 
soil surface. 
Riser Diameter (in): Dry well overflow pipe diameter. 
Riser Type: Flat  
 
Native Infiltration: Yes (infiltration into the underlying native soil) 
Measured Infiltration Rate (in/hr): Native soil infiltration rate. 
Infiltration Reduction Factor: 1/Native soil infiltration rate safety factor 
 
Note that the IMP dry well is covered; there is no precipitation on or evaporation from 
the dry well.  The Precipitation Applied to Facility and Evaporation Applied to Facility 
boxes should be left unchecked. 
 



Infiltration Trench 
 

6. Infiltration Trench 
 
An infiltration trench is similar to the dry 
well.  There is no bottom discharge pipe or 
underdrain.  Water must infiltrate into the 
native soil underlying the gravel layer of the 
planter.  The native soil must have sufficient 
infiltration capacity to infiltrate all of the 
stormwater. 
 
In BAHM the infiltration trench is 
represented by the gravel trench bed 
element.  
 

 
 
The gravel trench bed dimensions and parameters to adjust to represent an infiltration 
trench are: 
 
Trench Length (ft): Infiltration trench length. 
Trench Bottom Width (ft): Infiltration trench width. 
Effective Total Depth (ft): Infiltration trench height from bottom of trench to top of riser 
plus at least 0.5 feet extra. 
Bottom Slope of Trench (ft/ft): Must be non-zero. 
Left Side Slope (ft/ft): 0 (zero) for vertical infiltration trench sides. 



Right Side Slope (ft/ft): 0 (zero) for vertical infiltration trench sides. 
Infiltration Rate (in/hr): Infiltration trench soil infiltration rate. 
Layer 1 Thickness (ft): Infiltration trench soil layer depth. 
Layer 1 Porosity: Infiltration trench soil porosity. 
Layer 2 Thickness (ft): Infiltration trench gravel layer depth. 
Layer 2 Porosity: Infiltration trench gravel porosity. 
Layer 3 Thickness (ft): Infiltration trench sand layer depth. 
Layer 3 Porosity: Infiltration trench sand porosity. 
Outlet Structure Option: Riser Outlet Structure 
Riser Height Above Swale Surface (ft): Height of infiltration trench overflow pipe above 
trench soil surface.  If a weir is preferred instead of a riser then set the riser height to the 
weir height and set the riser diameter to the weir length. 
Riser Diameter (in): Infiltration trench overflow pipe diameter. 
Riser Type: Flat  
 
Native Infiltration: Yes (infiltration into the underlying native soil) 
Measured Infiltration Rate (in/hr): Native soil infiltration rate. 
Infiltration Reduction Factor: 1/Native soil infiltration rate safety factor 
 
Note that, unlike the IMP dry well, the infiltration trench receives precipitation on and 
evaporation from the trench surface.  The Precipitation Applied to Facility and 
Evaporation Applied to Facility boxes should be checked. 
 



Infiltration Basin 
 

 
7. Infiltration Basin 
 
An infiltration basin allows stormwater to 
enter the basin above ground and then 
infiltrate through the bottom of the basin 
before exiting through a discharge pipe.  
Water can also infiltrate into the native soil 
beneath the basin. 
 
For the purpose of flow control the 
discharge from the pipe should not exceed 
the pre-project discharge from the project 
site for the flow duration range specified by 
the local jurisdiction.  
 
In BAHM the infiltration basin is represented by the trapezoidal or irregular-shaped pond 
element.  
 

 
 
The pond dimensions and parameters to adjust to represent an infiltration basin are: 
 
Bottom Length (ft): Infiltration basin length. 
Bottom Width (ft): Infiltration basin width. 



Effective Depth (ft): Infiltration basin height from basin bottom to top of riser plus at 
least 0.5 feet extra. 
Left Side Slope (H/V): 0 (zero) for vertical infiltration basin sides. 
Bottom Side Slope (H/V): 0 (zero) for vertical infiltration basin sides. 
Right Side Slope (H/V): 0 (zero) for vertical infiltration basin sides. 
Top Side Slope (H/V): 0 (zero) for vertical infiltration basin sides. 
Riser Height (ft): Height of infiltration basin overflow pipe above basin soil surface.  
Riser Diameter (in): Infiltration basin overflow pipe diameter. 
Riser Type: Flat  
 
Infiltration: Yes (infiltration into the underlying native soil) 
Measured Infiltration Rate (in/hr): Native soil infiltration rate. 
Infiltration Reduction Factor: 1/Native soil infiltration rate safety factor 
Use Wetted Surface Area (sidewalls): Yes, if infiltration through the basin side slopes is 
allowed. 
 
An infiltration basin receives precipitation on and evaporation from the basin surface.  
The Precipitation Applied to Facility and Evaporation Applied to Facility boxes should 
be checked. 
 
 
 
 


