


Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis





SN Element Area Drainage Weighted Rain Gage Total Total Peak Time

ID Node ID Curve ID Precipitation Runoff Runoff of

Number Concentration

(acres) (inches) (inches) (cfs) (days hh:mm:ss)

1 Sub‐01 24.92 Inlet‐01 75.03 Rain Gage‐01 4.30 1.90 11.56        0  00:20:57

Pre‐Construction Hydrology Report ‐ 10‐Year Storm



SN Element Area Drainage Weighted Rain Gage Total Total Peak Time

ID Node ID Curve ID Precipitation Runoff Runoff of

Number Concentration

(acres) (inches) (inches) (cfs) (days hh:mm:ss)

1 Sub‐01 24.92 Inlet‐01 75.03 Rain Gage‐01 6.90 4.07 25.57        0  00:20:57

Pre‐Construction Hydrology Report 100=Year



SCS TR-55 Time of Concentration Computations Report (Pre-Construction 10-Year) 

=================================================== 

 

Sheet Flow Equation 

------------------- 

 

        Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4)) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        n  = Manning's Roughness 

        Lf = Flow Length (ft) 

        P  = 2 yr, 24 hr Rainfall (inches) 

        Sf = Slope (ft/ft) 

 

Shallow Concentrated Flow Equation 

---------------------------------- 

 

        V  = 16.1345 * (Sf^0.5) (unpaved surface) 

        V  = 20.3282 * (Sf^0.5) (paved surface) 

        V  = 15.0 * (Sf^0.5) (grassed waterway surface) 

        V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface) 

        V  = 9.0 * (Sf^0.5) (cultivated straight rows surface) 

        V  = 7.0 * (Sf^0.5) (short grass pasture surface) 

        V  = 5.0 * (Sf^0.5) (woodland surface) 

        V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface) 

        Tc = (Lf / V) / (3600 sec/hr) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        Lf = Flow Length (ft) 

        V  = Velocity (ft/sec) 

        Sf = Slope (ft/ft) 

 



Channel Flow Equation 

--------------------- 

 

        V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n 

        R  = Aq / Wp 

        Tc = (Lf / V) / (3600 sec/hr) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        Lf = Flow Length (ft) 

        R  = Hydraulic Radius (ft) 

        Aq = Flow Area (ft²) 

        Wp = Wetted Perimeter (ft) 

        V  = Velocity (ft/sec) 

        Sf = Slope (ft/ft) 

        n  = Manning's Roughness 

 

============== 

Subbasin Sub-01 

============== 

 

Sheet Flow Computations 

----------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Manning's Roughness:            0.40             0.00             0.00              

        Flow Length (ft):               300              0.00             0.00              

        Slope (%):                      28               0.00             0.00              

        2 yr, 24 hr Rainfall (in):      3.40             0.00             0.00              

        Velocity (ft/sec):              0.29             0.00             0.00              

        Computed Flow Time (minutes):   17.46            0.00             0.00              

 

Shallow Concentrated Flow Computations 

-------------------------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Flow Length (ft):               1375             0.00             0.00              



        Slope (%):                      28               0.00             0.00              

        Surface Type:                   Unpaved          Unpaved          Unpaved           

        Velocity (ft/sec):              8.54             0.00             0.00              

        Computed Flow Time (minutes):   2.68             0.00             0.00              

 

Channel Flow Computations 

------------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Manning's Roughness:            .035             0.00             0.00              

        Flow Length (ft):               340              0.00             0.00              

        Channel Slope (%):              5                0.00             0.00              

        Cross Section Area (ft²):       3                0.00             0.00              

        Wetted Perimeter (ft):          4.82             0.00             0.00              

        Velocity (ft/sec):              6.94             0.00             0.00              

        Computed Flow Time (minutes):   0.82             0.00             0.00              

 

        ====================================================================== 

        Total TOC (minutes):            20.96 

        ====================================================================== 

 



SCS TR-55 Time of Concentration Computations Report (Pre-Construction 100-Year) 

=================================================== 

 

Sheet Flow Equation 

------------------- 

 

        Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4)) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        n  = Manning's Roughness 

        Lf = Flow Length (ft) 

        P  = 2 yr, 24 hr Rainfall (inches) 

        Sf = Slope (ft/ft) 

 

Shallow Concentrated Flow Equation 

---------------------------------- 

 

        V  = 16.1345 * (Sf^0.5) (unpaved surface) 

        V  = 20.3282 * (Sf^0.5) (paved surface) 

        V  = 15.0 * (Sf^0.5) (grassed waterway surface) 

        V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface) 

        V  = 9.0 * (Sf^0.5) (cultivated straight rows surface) 

        V  = 7.0 * (Sf^0.5) (short grass pasture surface) 

        V  = 5.0 * (Sf^0.5) (woodland surface) 

        V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface) 

        Tc = (Lf / V) / (3600 sec/hr) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        Lf = Flow Length (ft) 

        V  = Velocity (ft/sec) 

        Sf = Slope (ft/ft) 

 



Channel Flow Equation 

--------------------- 

 

        V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n 

        R  = Aq / Wp 

        Tc = (Lf / V) / (3600 sec/hr) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        Lf = Flow Length (ft) 

        R  = Hydraulic Radius (ft) 

        Aq = Flow Area (ft²) 

        Wp = Wetted Perimeter (ft) 

        V  = Velocity (ft/sec) 

        Sf = Slope (ft/ft) 

        n  = Manning's Roughness 

 

============== 

Subbasin Sub-01 

============== 

 

Sheet Flow Computations 

----------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Manning's Roughness:            0.40             0.00             0.00              

        Flow Length (ft):               300              0.00             0.00              

        Slope (%):                      28               0.00             0.00              

        2 yr, 24 hr Rainfall (in):      3.40             0.00             0.00              

        Velocity (ft/sec):              0.29             0.00             0.00              

        Computed Flow Time (minutes):   17.46            0.00             0.00              

 

Shallow Concentrated Flow Computations 

-------------------------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Flow Length (ft):               1375             0.00             0.00              



        Slope (%):                      28               0.00             0.00              

        Surface Type:                   Unpaved          Unpaved          Unpaved           

        Velocity (ft/sec):              8.54             0.00             0.00              

        Computed Flow Time (minutes):   2.68             0.00             0.00              

 

Channel Flow Computations 

------------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Manning's Roughness:            .035             0.00             0.00              

        Flow Length (ft):               340              0.00             0.00              

        Channel Slope (%):              5                0.00             0.00              

        Cross Section Area (ft²):       3                0.00             0.00              

        Wetted Perimeter (ft):          4.82             0.00             0.00              

        Velocity (ft/sec):              6.94             0.00             0.00              

        Computed Flow Time (minutes):   0.82             0.00             0.00              

 

        ====================================================================== 

        Total TOC (minutes):            20.96 

        ====================================================================== 

 



SN Element Area Drainage Weighted Rain Gage Total Total Peak Time

ID Node ID Curve ID Precipitation Runoff Runoff of

Number Concentration

(acres) (inches) (inches) (cfs) (days hh:mm:ss)

1 Sub‐01 24.92 Inlet‐01 76.24 Rain Gage‐01 4.30 1.99 12.21        0  00:20:57

Post‐Construction Hydrology Report 10‐Year



SN Element Area Drainage Weighted Rain Gage Total Total Peak Time

ID Node ID Curve ID Precipitation Runoff Runoff of

Number Concentration

(acres) (inches) (inches) (cfs) (days hh:mm:ss)

1 Sub‐01 24.92 Inlet‐01 76.24 Rain Gage‐01 6.90 4.19 26.40        0  00:20:57

Post‐Construction Hydrology Report 100‐Year



SCS TR-55 Time of Concentration Computations Report (Post-Construction 10-Year) 

=================================================== 

 

Sheet Flow Equation 

------------------- 

 

        Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4)) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        n  = Manning's Roughness 

        Lf = Flow Length (ft) 

        P  = 2 yr, 24 hr Rainfall (inches) 

        Sf = Slope (ft/ft) 

 

Shallow Concentrated Flow Equation 

---------------------------------- 

 

        V  = 16.1345 * (Sf^0.5) (unpaved surface) 

        V  = 20.3282 * (Sf^0.5) (paved surface) 

        V  = 15.0 * (Sf^0.5) (grassed waterway surface) 

        V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface) 

        V  = 9.0 * (Sf^0.5) (cultivated straight rows surface) 

        V  = 7.0 * (Sf^0.5) (short grass pasture surface) 

        V  = 5.0 * (Sf^0.5) (woodland surface) 

        V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface) 

        Tc = (Lf / V) / (3600 sec/hr) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        Lf = Flow Length (ft) 

        V  = Velocity (ft/sec) 

        Sf = Slope (ft/ft) 

 



Channel Flow Equation 

--------------------- 

 

        V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n 

        R  = Aq / Wp 

        Tc = (Lf / V) / (3600 sec/hr) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        Lf = Flow Length (ft) 

        R  = Hydraulic Radius (ft) 

        Aq = Flow Area (ft²) 

        Wp = Wetted Perimeter (ft) 

        V  = Velocity (ft/sec) 

        Sf = Slope (ft/ft) 

        n  = Manning's Roughness 

 

============== 

Subbasin Sub-01 

============== 

 

Sheet Flow Computations 

----------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Manning's Roughness:            0.40             0.00             0.00              

        Flow Length (ft):               300              0.00             0.00              

        Slope (%):                      28               0.00             0.00              

        2 yr, 24 hr Rainfall (in):      3.40             0.00             0.00              

        Velocity (ft/sec):              0.29             0.00             0.00              

        Computed Flow Time (minutes):   17.46            0.00             0.00              

 

Shallow Concentrated Flow Computations 

-------------------------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Flow Length (ft):               1375             0.00             0.00              



        Slope (%):                      28               0.00             0.00              

        Surface Type:                   Unpaved          Unpaved          Unpaved           

        Velocity (ft/sec):              8.54             0.00             0.00              

        Computed Flow Time (minutes):   2.68             0.00             0.00              

 

Channel Flow Computations 

------------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Manning's Roughness:            .035             0.00             0.00              

        Flow Length (ft):               340              0.00             0.00              

        Channel Slope (%):              5                0.00             0.00              

        Cross Section Area (ft²):       3                0.00             0.00              

        Wetted Perimeter (ft):          4.82             0.00             0.00              

        Velocity (ft/sec):              6.94             0.00             0.00              

        Computed Flow Time (minutes):   0.82             0.00             0.00              

 

        ====================================================================== 

        Total TOC (minutes):            20.96 

        ====================================================================== 

 



SCS TR-55 Time of Concentration Computations Report (Post-Construction 100-Year) 

=================================================== 

 

Sheet Flow Equation 

------------------- 

 

        Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4)) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        n  = Manning's Roughness 

        Lf = Flow Length (ft) 

        P  = 2 yr, 24 hr Rainfall (inches) 

        Sf = Slope (ft/ft) 

 

Shallow Concentrated Flow Equation 

---------------------------------- 

 

        V  = 16.1345 * (Sf^0.5) (unpaved surface) 

        V  = 20.3282 * (Sf^0.5) (paved surface) 

        V  = 15.0 * (Sf^0.5) (grassed waterway surface) 

        V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface) 

        V  = 9.0 * (Sf^0.5) (cultivated straight rows surface) 

        V  = 7.0 * (Sf^0.5) (short grass pasture surface) 

        V  = 5.0 * (Sf^0.5) (woodland surface) 

        V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface) 

        Tc = (Lf / V) / (3600 sec/hr) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        Lf = Flow Length (ft) 

        V  = Velocity (ft/sec) 

        Sf = Slope (ft/ft) 

 



Channel Flow Equation 

--------------------- 

 

        V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n 

        R  = Aq / Wp 

        Tc = (Lf / V) / (3600 sec/hr) 

 

        Where: 

 

        Tc = Time of Concentration (hrs) 

        Lf = Flow Length (ft) 

        R  = Hydraulic Radius (ft) 

        Aq = Flow Area (ft²) 

        Wp = Wetted Perimeter (ft) 

        V  = Velocity (ft/sec) 

        Sf = Slope (ft/ft) 

        n  = Manning's Roughness 

 

============== 

Subbasin Sub-01 

============== 

 

Sheet Flow Computations 

----------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Manning's Roughness:            0.40             0.00             0.00              

        Flow Length (ft):               300              0.00             0.00              

        Slope (%):                      28               0.00             0.00              

        2 yr, 24 hr Rainfall (in):      3.40             0.00             0.00              

        Velocity (ft/sec):              0.29             0.00             0.00              

        Computed Flow Time (minutes):   17.46            0.00             0.00              

 

Shallow Concentrated Flow Computations 

-------------------------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Flow Length (ft):               1375             0.00             0.00              



        Slope (%):                      28               0.00             0.00              

        Surface Type:                   Unpaved          Unpaved          Unpaved           

        Velocity (ft/sec):              8.54             0.00             0.00              

        Computed Flow Time (minutes):   2.68             0.00             0.00              

 

Channel Flow Computations 

------------------------- 

        -                               Subarea A        Subarea B        Subarea C 

        Manning's Roughness:            .035             0.00             0.00              

        Flow Length (ft):               340              0.00             0.00              

        Channel Slope (%):              5                0.00             0.00              

        Cross Section Area (ft²):       3                0.00             0.00              

        Wetted Perimeter (ft):          4.82             0.00             0.00              

        Velocity (ft/sec):              6.94             0.00             0.00              

        Computed Flow Time (minutes):   0.82             0.00             0.00              

 

        ====================================================================== 

        Total TOC (minutes):            20.96 

        ====================================================================== 

 



	

 

BEAR FLAG ENGINEERING, INC. 
Civil Engineering - Land SURVEYING – SEPTIC SYSTEM DESIGN 
Project management – LAND DEVELOPMENT – FORENSIC ENGINEERING 
15 West Macarthur Street, Sonoma, Ca 95476 
Phone: (707) 996‐8449 
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