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Cistern/Water Tank Example 
 
For this example, we will start with the model file we created for No Controls and add water 
tanks/cisterns. Only the roof runoff will be routed to the water tanks and the water will be used to 
irrigate the large landscaped area. 
 
Open the No Controls model file and Save the File with a new name. 
 
 

 
 
 
 
 
 
 

 
 
Change the Site Description in the Current File Data to reflect the tanks. 
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Select the CI (cistern option) as the first control device for roofs 1/ 
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The water use will be based on maximum applications to the large landscaped area (turf grass). 
This area is 2.14 acres and the monthly water use (source area gallons/day for each month) 
was calculated to be (almost all of the water use would occur from May through October at all 
three of these locations, requiring relatively large tanks to hold the winter runoff for this other 
period): 
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  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Annual 
Average Birmingham 
monthly rain (in/mo) 

5.46 4.51 5.26 3.95 3.89 3.92 4.06 3.56 4.55 3.64 4.77 3.65 51.22 

Lawn moisture needs 
(in/mo) 

2 2 4 4 8 8 10 10 10 8 4 2 72 

Deficit irrigation need 
(in/mo) 

0 0 0 0.05 4.11 4.08 5.94 6.44 5.45 4.36 0 0 30.42 

Deficit irrigation needed 
(gallons/day) for 2.14 
acres 

0 0 0 94 7,865 7,790 11,352 12,301 10,417 8,335 0 0   

 
 
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Annual 
Average Tuscaloosa 
monthly rainfall 

4.25 3.29 4.60 4.87 4.00 3.00 4.52 3.22 3.37 4.04 3.07 5.75 47.98 

Lawn moisture needs 
(in/mo) 

2 2 4 4 8 8 10 10 10 8 4 2 72 

Deficit irrigation need 
(in/mo) 

0 0 0 0 4.00 5.00 5.48 6.78 6.63 3.96 0.93 0 32.78 

Deficit irrigation needed 
(gallons/day) for 2.14 
acres 

0 0 0 0 7,646 9,547 10,479 12,959 12,668 7,574 1,778 0   

 
 
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Annual 
Average Huntsville 
monthly rainfall 

5.26 4.77 6.65 4.68 5.03 4.25 4.55 3.43 4.08 3.43 4.73 5.49 56.34 

Lawn moisture needs 
(in/mo) 

2 2 4 4 8 8 10 10 10 8 4 2 72 

Deficit irrigation need 
(in/mo) 

0 0 0 0 2.97 3.75 5.45 6.57 5.92 4.57 0 0 29.24 

Deficit irrigation needed 
(gallons/day) for 2.14 
acres 

0 0 0 0 5,681 7,166 10,418 12,559 11,324 8,736 0 0   
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With the CI form open, enter the data shown below. It can be re-opened by clicking on the CI label at the 
source area. 
 
Note: when moving through the Cistern form, press the “Enter” key to move to the next cell, not the “Tab” 
key. 
 
The water tank is described with the CI device, using the above water usage values: 
 
 

 
 
 
Run the model. 
 
Results 
Years in model run:    4.98 (5 years) 
Runoff Volume without controls:   3,181,000 ft3 for 5 years  
Outfall Total with controls:   3,047,000 ft3 for 5 years (612,501 ft3 per year) 
Runoff Volume Percent Reduction:  4.2% 
Particulate Solids Concentration (with controls): 70 mg/L (an increase compared to no controls as better  
       quality roof runoff is being diverted from the stormwater  
       flows for the total area) 
Particulate Solids Yield (with controls):  2,691 lbs/yr  
Particulate Solids Percent Reduction:  0.4% (very little particulate solids in roof runoff) 
Rv (with controls):    0.41 
Approx. Urban Stream Classification:  Poor  
Total Phosphorus Concentration (with controls): 1.34 
Total Phosphorus Yield (with controls):  255 lbs/5 yrs 
Total Phosphorus Yield Percent Reduction: 0.7% 
Annualized Value of all costs:   not available 
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The pollution reduction reported at the outfall is the overall pollution reduction for the entire site.  
To see the pollution reduction from just the roof runoff due to the water tanks, select the “Control 
Practices” tab. 
 
 

 
 
 



Water Tank/Cistern Example 

        Page 7 of 8 

 
 
 
 
The water tank and associated irrigation of the large landscaped area is reducing the roof runoff 
and particulate discharges by 24%. However, the outfall runoff reductions are much less as the 
roof runoff is only about 16% of the total site runoff (the paved parking area produces about 
73% of the total site runoff in contrast). 
 
The following table shows the effects of additional storage on roof runoff reductions that better 
utilize this water for on-site irrigation. The single tank only provides about 0.3 inches of storage 
over the roof area. About 1 ft of storage would be needed to provide about 75% roof runoff 
control, while about 2 ft of storage would result in about 100% removal of the roof runoff. 
 
 
Number of 
tanks (10ft D; 
10 ft H) 

Total storage 
volume (ft3) 

Storage (ft3 

storage/ft2 roof 
area) 

Percent reduction 
of annual roof 
runoff 

Percent reduction 
of total annual area 
runoff 

1 800 0.027 24.1 4.2
3 2,400 0.081 36.3 6.3
5 4,000 0.14 41.7 7.3
10 8,000 0.27 47.8 8.3
25 20,000 0.68 62.2 10.9
50 40,000 1.35 78.2 13.6
75 60,000 2.03 100 16.0
 
 
Since the annual roof runoff is only a small portion of the total area annual runoff, complete 
removal of the roof runoff is therefore limited to a maximum of about 16%, even with the largest 
tanks. Therefore, it will also be necessary to reduce the flows from the paved parking areas with 
the use of biofilters, porous pavement (in overflow parking areas) or additional water tanks. 
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