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D.6.

Fp, for the pervious area, and the effects of watershed detention. Runoff

coefficient curves are developed using the relationship:

0.90 (aj + El_'_[.:.P_)EE), for 1 greater than Fp;
Cs= 1 (D.3)

0.90 aj, for I less than or equal to Fp

where the proportion factor of 0.90 is a calibration constant determined by
an average fit between the rational method and design storm unit hydrograph

(see Section E) peak flow rate estimates, and where

C S runoff coefficient

1 = rainfall intensity (inches/hour)

Fp = infiltration rate for pervious areas (inches/hour)
(see section C.6.4)

aj = ratio of impervious area to total area (decimal
fraction)

ratio of pervious area to total area (decimal

[}
o
]

fraction), (ap =1-aj)
PEAK FLOW RATE FORMULA

Combining Equations (D.1) and (D.3), the peak flow estimate for Q is

written in simpler terms by
Q=.90(0-Fy,A (D.4)

where Fp, = apFp (see section C.6.5), and where in (D.4) it is understood that

lis greater than F, (otherwise Q = .90 ajlA).

In (D.4), F,, represents the loss rate for the total watershed tributary to the
point of concentration. Should the tributary area contain several runoff
surfaces, an area-averaged F, is calculated. Table D.! illustrates such an

area-averaged F, computa tion.



When sufficient stream gauge information is available, infiltration rates for
unit hydrograph hydrology can be estimated from a study of rainfall-runoff
relationships of major storms. Where such data is not available, infiltration
rates for pervious areas as a function of CN can be estimated using Figures
C-3 and C-6. Loss rates for pervious areas estimated from the Figure C-6
curves are generally consistent with values developed from rainfall-runoff

reconstitution studies in San Bernardino County watersheds.

C.6.5. Estimation of Catchment Maximum Loss Rates, Fp,

The infiltration rate selected from Figure C-6 applies to the pervious
area fraction of the watershed. The infiltration rate assumed for an
impervious surface is 0.0 inch/hour. The maximum loss rate, Fp,, for a

catchment is therefore given by

where ap is the pervious area fraction, and Fp is the infiltration rate for the

pervious area.
Should a catchment contain several Fj values, the composite Fm value is
determined as a simple area average of the several F, values. Table C.2

provides Fm values for a wide range of cover types and soil groups.

C.6.6. Design Storm Loss Rates

In design storm runoff hydrograph studies, a 24-hour duration storm
pattern is used to develop the time distribution of effective rainfall over the
watershed. The effective rainfall quantities are determined by subtracting

the watershed losses from the design storm rainfall.

The loss rate used for a particular catchment is a combination of the
maximum loss rate F, and the low loss rate F*. F* s used as the loss rate
unless F* exceeds F, in which case F, is used as the loss rate. Thatis, Fp,
serves as the maximum loss rate. Typically in 100-year storm studies, F*

serves as the loss rate for the entire storm pattern except for the most



TABLE C.2. Fm (in/hr) VALUES
FOR TYPICAL COVER TYPES

SOIL GROUP
COVER TYPE Aptl) A B c D
NATURAL:
Barren 1.0 0.41 0.27 0.18 0.1%
Row Crops (good) 1.0 0.59 0.41 0.29 0.22
Grass (fair) 1.0 0.82 0.56 0.40 0.31
Orchards (fair) 1.0 0.88 0.62 0.43 0.34
Woodland (fair) 1.0 0.95 0.69 0.50 0.40
URBAN:
Residential (1 DU/AC) 0.80 0.78 0.60 0.45 0.37
Residential (2 DU/AC) 0.70 0.68 0.53 0.39 0.32
Residential (+ DU/AC) 0.60  0.58 0.45 0.3%  0.28
Residential (10 DU/AC) 0.40 0.39 0.30 0.22 0.13
Condominium 0.35 0.34 0.26 0.20 0.16
Mobile Home Park 0.25 0.24 0.19 0.14 0.12
Apartments 0.20 0.19 0.15 0.11 0.09
Commercial/Industrial 0.10 0.10 0.08 0.06 0.05
NOTES:

(1) Recommended ap values from Figure C-4
(2) AMC Il assumed for all Fm values

(3) CN values obtained from Figure C-3

(4) DU/AC=dwelling unit per acre
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