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BUFFALO SEWER AUTHORITY 
Stage 3:  System-Wide LTCP 

 
Appendix 7-5 Separation Cost Information 

 
 

EXAMPLE CALCULATION - PRELIMINARY STORM SEWER SEPARATION 
COST ESTIMATES DONE FOR VALPARAISO SUBBASINS 

 
The average cost per acre to completely separate the sewers was estimated for each 
subbasin. It was assumed that each subbasin would have a main trunk storm sewer 
running at the center of the subbasin and collector storm sewers draining into it from the 
sides.  
 
Figure 1 explains the concept behind the cost calculation. Two blocks – A and B, 
represent the storm sewer separation in the entire subbasin. Each block is 200 feet x 200 
feet in size and has an area of approximately 1 acre.  
 
Block A represents the interior parts of the subbasin. It would contain a main trunk storm 
sewer and two-collector storm sewers as its components. Cost C1 would be the cost of 
storm sewer separation for block A. Cost C1 consists of the cost of one main trunk storm 
sewer and two collector storm sewers and it will be representative of the cost/acre for 
storm sewer separation in the interior areas of the subbasin. 
 
Block B represents the outer areas of the subbasin. It would contain only collector storm 
sewers (that would be conveying to the main trunk sewer, which runs through the center 
of the subbasin based on our assumption) as its components. Cost C2 would be the cost of 
storm sewer separation for block B. Cost C2 will only consist of the cost of two collector 
storm sewers and it will be representative of the cost/acre for the storm sewer separation 
in the outer areas of the subbasin.  
 
The total average storm sewer separation cost/acre for the subbasin will be the weighted 
average of the costs C1 and C2. The weighted average takes into account the actual 
distribution percentages of block B (6 % of the subbasin area) and block A (94 % of the 
subbasin area) over the entire subbasin area. The following is a step-by-step procedure 
through which the cost/acre for storm sewer separation was calculated for each of these 
blocks. 
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1-acre unit area 

Collector 
storm sewers 
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       Block A                                                                        Block B 
 
 
        
Step 1: Determine Approximate Time of Concentration (Tc) for the Subbasin  
 
A velocity of 2.5 fps was assumed. 7000’ is the approximate drainage length for this 
subbasin. 
 
Tc = 7000’/2.5 fps = 46.7 minutes 
 
 
Step 2: Choose Design Storm for the Subbasin  
 
A 10-year, 1-hour storm was chosen as the design storm; Intensity of 10-year, 1-hour 
storm (i) = 1.98 inches/hour.  
 
Step 3: Determine the Average Runoff Coefficient (C) for the Subbasin  
 
The average runoff coefficient for this area was calculated as C = 0.5. 
 
Step 4: Calculate Runoff Discharge  
 
 Approximate area for the entire subbasin (A)  
 
A = l x b = 3,500’ x 7,000’ / 43,560 = 562.4 acres    
 
Q max  = C x i x A  = 0.5 x 1.98 x 562.4  
 
Q max = 556 cfs (rounded to 560 cfs) 
 
 

200’ 

200’ 

Trunk storm sewer 

Collector 
storm sewers 

200’ 

200’ 
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Step 5: Sizing and Cost for Trunk Storm Sewer 
 
Sizing: 
 
Assume that sewer is divided into 3 different size sections, the upstream section sized for 
carrying 187 cfs, middle section sized for carrying 374 cfs and the downstream section 
sized for carrying a maximum flow of 560 cfs.  Find the diameter for the average flow (Q 
avg) of 374 cfs and estimate the average cost of the sewer. 
 
Using Manning’s Equation: 
 
Q = 0.463 x D8/3 x S1/2 / n 
 
Where,  
 
Q avg = 374 cfs 
 
Slope (S) = 70’/7000’ = 0.01 (70’ is the drop from the highest point to the end point of 
discharge. Sewer grade was assumed to follow ground elevation). 
 
 n  = 0.013 (assumed) 
 
Calculated diameter of trunk sewer = 5.73 ’ ~ 72”     
 
Cost: 
 
Cost of 72” Diameter Pipe /LF = $ 350 /LF (From Previous Fort Wayne Projects) 
 
Cost/acre = $ 400 /LF x 200 LF = $ 80,000.     
 
 
Step 6: Sizing and Cost for Collector Storm Sewer 
 
Sizing: 
 
Area = 1,750’ x 100’ /43,560  = 4 acres. 
 
Q max = C x i x A = 0.5 x 1.98 x 4 = 3.96 cfs ~ 4 cfs.  
 
This is the maximum discharge that the collector sewer will be handling.  Assume that 
the entire sewer section is divided into 3 different size sections, the upstream section 
sized for carrying 1.33 cfs, middle section (Q avg) sized for carrying 2.66 cfs and the 
downstream section sized for carrying a maximum flow of 4 cfs.  Find the diameter for 
the average flow (Q avg) of 2.66 cfs and estimate the average cost of the sewer. 
 
Q avg  = 2.66 cfs; V = 2.5 cfs (assumed) 
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Using continuity equation, Area = Q/V  
 
Calculated diameter of collector Sewer = 1.1’ ~ 15” 
 
Average Cost:  
 
Cost /LF for 15” sewer = $ 50. (From Previous Fort Wayne Projects) 
 
Average Cost/acre =$ 50 /LF x 400 LF =$20,000  
 
 
Step 7: Estimate the Average Cost/Acre for Storm Sewer Separation in the Subbasin         
 
Cost/Acre for Block B (C1). 
 

§ Cost of Trunk Sewer   =  $80,000 
§ Cost of Collector Sewers = $20,000 
§ Total Cost /Acre  = $100,000 
 

Cost/Acre for Block A (C2) 
 

§ Cost of Collector Sewers = $20,000 
 
 

Average Cost/Acre for entire subbasin (C) 
 

§ Average Cost / Acre = ($100,000 x 6 + $20,000 x 94) / 100 
 

    = $24,800 
 
    =$ 25,000 (rounded up cost) 

 
Specific assumption for BSA: 
 
 $25,000 for partial separation 
 $50,000 for complete separation 
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