
































Chapter 6 Hydrology

Table 6-7. Conveyance Coefficient, C,

Type of Land Surface G
Heavy meadow 2.5
Tillage/field 5
Riprap (not buried)” 6.5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

For buried riprap, select C, value based on type of vegetative cover.

The lI'avel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

The time of concentration (Z.) is then the sum of the overland flow time (1) and the travel time (#) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using th'is procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration calculated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

P |
=L 110 (Eq. 6-10)

¢ 180
Where:

{, = maximum time of concentration at the first design point in an urban watershed (min)
L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and, in essence,
ion” of the Rational Method. Normally, Equation 6-10 will result in a lesser

represents regional “calibrati
time of concentration at the first design point and will govern in an urbanized watershed. For subsequent
y accumulating the travel times in downstream

design points, the time of concentration is calculated b
drainageway reaches.

3.2.4 Minimum Time of Concentration

If the calculations result in a Z; of less than 10 minutes for undeveloped conditions, it is recommended that

a minimum value of 10 minutes be used. The minimum . for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration-

function of the 5-year runoff coefficient for
-year runoff coefficients) correspond
nd to longer times of

As Equation 6-8 indicates, the time of concentration is a
drainage basin. Typically, higher levels of imperviousness (higher 5
to shorter times of concentration, and lower levels of imperviousness cOITESpO
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