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Storm Demands 
 The precipitation data was downloaded from NOAA which provided the application with rainfall depths 

and intensities for various return periods and durations. This data is the most basic unit of the model from 

which watershed flows can be determined. Knowing how much water falls on the watershed over time is a 

vital piece of the watershed flow equations. The data is gathered and used in calculations based of the ob-

servation station selected. Three stations were tabulated for the Orem Area. 

Objective 

 The Project that the SWL Engineers completed for the City of Orem was 

the development of a application capable of comparing 

and designing storm water management systems consid-

ering percolation. The systems of interest were R-Tanks, 

Storm Chambers, Sumps, Swales and Detention Ponds.  
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Storage Required 
 The Table above is system dependent for percolation and outflow and determines the maximum storage re-

quired which is reported below the table. Percolation and outflow will change based on the design. This is why the 

design process is a cycle. Changes to the parameters on the various design sheets will change the storage demands. 

Water Balance 
 The user defines the watershed parameters on the first 

sheet of the application. This sheet can be seen to the left. 

Three options are provided being a simplified and complex ra-

tional method along with the NRCS method for determining 

composite coefficients and runoff flows. Depending on the 

method used, a time of concentration can be calculated or in-

put by the user. These inflows occur at the storm drain and are 

shown in the table below under the Rainfall and Surface Tab.  

Percolation 
 Based on the percolation surface area of the system, soil description, and hydraulic head, a per-

colation rate is automatically calculated and input to the Water Balance Table. The user also has the 

option to input a known percolation rate for the site location or use the GIS map created to apply a 

generic rate for the soil layer that the site falls within. Using percolation in design adjusts the re-

quired storage volume which can decrease the system’s volume and save money. Most new systems 

for Orem City use percolation for groundwater recharge instead of piping the storm water off site.  

https://i.ytimg.com/vi/fgRNL8yQZa8/maxresdefault.jpg 

System Design 
 The application contains multiple design sheets for the various specified systems. Each sheet uses a collection of unique system dependent parameters. 

Descriptions are given for each input for a user friendly interaction. A plethora of dimensions are automatically calculated for the user. The percolation is de-

termined using the design layout and input instantaneously into the water balance page. These percolation values adjust the storage demands. This demand 

can then be compared with the storage capacity of the system. Iterations can then be made to specify an efficient design. Example design sheet shown to left. 


