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I. NARRATIVE 



  

 
Introduction 

 

This report was prepared for Hydrology and Hydraulic Calculations based on the City of Belmont’s 

5-year and 10-year storm design.  The typical annual rainfall precipitation is 25”.  The proposed 

Storm Drain System is to discharge to the existing 24” Storm Drain Line located to the southeast of 

the property, running North to South. 

 

 

Existing Conditions 

 

The site consists of two parcels totaling approximately 6.46 acres located at 6 Davis Drive.  Davis 

Drive is located to the East, commercial buildings are located to the Southeast and North, and 

adjacent to the West and South of the property is open space.  The site currently consists of 

commercial buildings and an asphaltic parking lot. 

 

 

Proposed Conditions 

 

The proposed project consists of the construction of new school structures, including a classroom 

building, gymnasium and swimming pool.  Appurtenant parking, utilities, landscaping, bioretention, 

a recreational sports field, and other improvements necessary for site development are also 

provided.   

 

The Hydrology Calculations were performed illustrating discharge of stormwater to the existing 24" 

storm drain pipe on the site.   The project’s stormwater will drain into several Bio-Retention areas 

located throughout the site.  The new Bio-Retention areas are designed for treatment of the run-off 

prior to discharging to the public 24” Storm Drain Line.  As part of the new development we will 

decrease impervious area, therefore, the proposed discharge for the site will be decreased as 

indicated in the attached Calculations and the Plans. 

 

 

Modeling 

 

The rational method was used to model the run-off based on 5-year and 10-year storm events.  The 

drainage was defined based on the proposed grade.   

 

The existing and proposed storm drain system was designed using a computer modeling system, 

Hydraflow Storm Sewer 2013.  The existing and proposed model for this site was a 5-year and 10-

year storm event. 

 

The model uses rainfall intensities and the HGL as input by the user and calculates storm run-off 

using the Rational Method, calculates pipe capacity and depth of flow using Manning’s Formula 

and calculates flow profile utilizing Standard Step Method. 
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The following is a list of the assumptions on which the design is based upon: 

 

 Mannings n =   0.013   

 Runoff coefficient: 
 

1. C = CiAi 

                 Ai 

 

 C = Runoff Coefficient for the Rational formula   

 

 A = Area 

 C = 0.9   (Concrete/ Asphalt/ Roof) C = 0.3 (Landscaping) 

 

A. Pre-Coefficient Hydrology 

 

  Pre-Impervious   = 159,263 sq.ft. = 3.66 acs. 

  Pre-Pervious       = 122,171 sq.ft. = 2.80 acs. 

      = 281,434 sq.ft. = 6.46 acs. 

 

 Pre-C = (0.9)(159,263) + (0.3)(122,171) = 0.64 

                               281,434 sq.ft. 

 

 

B. Post-Coefficient Hydrology 

 

  Post –Impervious = 116,883 sq.ft. = 2.68 acs. 

  Post – Pervious   = 164,551 sq.ft. = 3.78 acs.  

        =      281,434 sq.ft. = 6.46 acs. 

 

 

 Post-C = (0.9)(116,883) + (0.3)(164,551) = 0.55 

                              281,434 sq.ft. 

 

 System designed to a 5 year and 10 year storm intensity based upon Rainfall Analysis for 

Drainage Design. 
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Analysis 

 

The area contributed by this Site is over 6 ± acres.  The total time of concentration calculated is 

approximately 10 minutes.  The starting Hydraulic Grade Line Elevation for the 5-year and 10-year 

event are to match the crown of the pipe which is about 295.81 feet at the southeast corner of the 

site where the existing 24" storm drain line located.  The "C" factor is reduced due to the proposed 

pervious area is increased.  This can help the proposed runoff not to exceed the existing runoff. 

 

Existing Site Runoff 

5-year Storm Event = 6.89 cfs 

10-year Storm Event = 9.28 cfs 

 

Post Site Runoff 

5-year Storm Event = 3.54 cfs 

10-year Storm Event = 4.66 cfs 

  

 

Conclusion 

 

Based on the calculations provided, the proposed system is designed to discharge only 3.54 cfs for 

5-year Storm and 4.66 cfs for 10-year Storm to the main system versus the existing runoff is 6.89 

cfs for 5-year Storm and 9.28 for 10-year Storm. Therefore, the proposed runoff for the proposed 

storm drain system will reduce the runoff which will be in compliance with the City's request for 

this project’s design.  The proposed Hydraulic Grade Line Elevation will be below the proposed 

ground and the catch basin grade elevation. 
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II. RAINFALL INTENSITIES 
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Figure B-3 

IDF Curve, M.A.P. = 25 inches 
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III. CALCULATIONS 



Hydrology Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Friday, Nov 21 2014

Pre-Development 5 years peak flow

Hydrograph type =  Rational Peak discharge (cfs) =  6.893
Storm frequency (yrs) =  5 Time interval (min) =  1
Drainage area (ac) =  6.460 Runoff coeff. (C) =  0.64
Rainfall Inten (in/hr) =  1.667 Tc by User (min) =  10
IDF Curve =  Belmont.IDF Rec limb factor =  1.00

Hydrograph Volume = 4,136 (cuft); 0.095 (acft)
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Hydrology Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Friday, Nov 21 2014

Pre-Development 10 years peak flow

Hydrograph type =  Rational Peak discharge (cfs) =  9.280
Storm frequency (yrs) =  10 Time interval (min) =  1
Drainage area (ac) =  6.460 Runoff coeff. (C) =  0.64
Rainfall Inten (in/hr) =  2.245 Tc by User (min) =  10
IDF Curve =  Belmont.IDF Rec limb factor =  1.00

Hydrograph Volume = 5,568 (cuft); 0.128 (acft)
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IV. EXHIBITS 
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