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FIGURE 1 

SEWER INVESTIGATION SUMMARY
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19-35 RIVER STREET PEER REVIEW
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SEWER INVESTIGATION SUMMARY LOCUS
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! Other Manhole
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FIGURE 2 

RECOMMENDED SEWER SYSTEM REHABILITATIONS 
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RECOMMENDED SEWER SYSTEM REHABILITATIONS
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APPENDIX A 

HYDRAULIC CAPACITY ANALYSIS 



Upstream 
Manhole ID

Downstream 
Manhole ID

Upstream 
Invert 

Elevation1 (ft)

Downstream 
Invert 

Elevation1 (ft) 

Diameter 
(in)

Pipe 
Material

Roughness
Length    

(ft)
Slope

Velocity 
(fps)

Manning's 
Pipe Capacity 

(gpm)

Existing Peak 
Flow2            

(gpm)    

19-35 River Street 
Peak Flow3                

(gpm)

Total Peak 
Flow          

(gpm)

Percent 
Capacity

CO-47 CO-46 36.77 29.69 8 AC 0.013 176 4.016% 7.0 1,089.793 97.328 121.917 219.244 20%

CO-46 CO-45 29.69 24.95 8 AC 0.013 160 2.962% 6.0 935.983 97.328 121.917 219.244 23%

CO-45 CO-44 24.95 21.90 8 AC 0.013 183 1.670% 4.5 702.739 97.328 121.917 219.244 31%

CO-44 CO-2 21.90 20.16 8 AC 0.013 295 0.589% 2.7 417.525 97.328 121.917 219.244 53%

Notes:

1. Sewer manhole invert elevations are based on the Sewer Assessment Plan, River Street, August 6, 1971. 
2.

3.

4. Peak flow was calculated using a peaking factor of 5.7 based on TR-16, Design of Wastewater Treatment Works, 2011 Edition, Figure 2-1 Ratio of Extream Flow to Average Daily Flow.

Flow Assessment Services performed flow metering at manhole CO-2, Conant Road ROW, between May 21, 2019 and July 11, 2019.  Minimum observed flow was 8.421 gpm on 7/11/2019. Maximum flow recorded during the metering period was 25.558 gpm on 
5/23/19.  Average daily flow was 17.075 gpm.  Peak flow = 17.075 x 5.7 = 97.328
Proposed flow contribution from the development was calculated using Title V flow rate (110 gpm/bedroom).  The development includes 33 - 1 bedroom units, 95 - 2 bedroom units, and 19 - 3 bedroom units as indicated on Drawing Number A005.  Total flow = 
280 bedrooms x 110 gpd/bedroom = 30,800 gpd (21.389 gpm).  Peak flow = 21.389 gpm x 5.7 = 121.917 gpm

19-35 RIVER STREET PEER REVIEW
WINCHESTER, MA

HYDRAULIC CAPACITY ANALYSIS
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