County Hydrology Manual Lag Time Equation 4-17 (p. 4-33) – applicable for drainage areas greater than 1 square mile:
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[bookmark: _GoBack]County Hydrology Manual Lag Time Equation 4-22 (p. 4-36) – applicable for converting Tc  when transition from 1 square mile watershed to greater than 1 square mile watershed occurs within the project boundary:
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National Engineering Handbook Tc Equation 15-4b used by applicant (p. 15-5): 
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4.1.5.2 Corps Lag

The lag relationship given in this section (herein referred to as Corps lag or Corps T) is
based upon criteria developed by the United States Army Corps of Engineers (United

4-33
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States Army Engineer District Los Angeles Corps of Engineers. 1976). Corps lag for a
drainage area can be defined as the elapsed time (in hours) from the beginning of unit
effective rainfall to the instant that the summation hydrograph for the point of
concentration reaches 50% of ultimate discharge. Corps lag is an empirical expression of
the physical characteristics of a drainage area in terms of time. Corps lag can be
expressed by the empirical formula:

Corps Ty (hours) =24 1 (L x L) /%% (Eq. 4-17)

where: L = length to longest watercourse (miles)

L. = length along longest watercourse, measured upstream to a point
opposite the watershed centroid (miles)

s = overall slope of drainage area between the headwaters and the
collection point (feet per mile)

m = a constant determined by regional flood reconstitution studies
(0.38 for San Diego County)

n = the average of the Manning’s n values of the watercourse and its
tributaries (see Section 4.3.5)
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In McCuen (1982). NRCS Tj, is related to T by:
T,=0.67T. (Eq. 4-22)
‘Where T, is defined in chapter 15 of NEH-4 as: 1) the time for runoff to travel from the

furthermost point in the watershed to one point in question. and 2) the time from the end
of excess rainfall to the point of inflection of the unit hydrograph.




image4.png
5(s+1)"
< TL140Y%

(eq. 15-4b)

where:

L =lagh

T. = time of concentration, h

(= flow length, ft

Y = average watershed land slope, %

S = maximum potential retention, in
_ 1,000

cn

-10

where:
cn’ = the retardance factor
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Applications and limitations—The watershed lag
equation was developed using data from 24 watersheds
ranging in size from 1.3 acres to 9.2 square miles, with
the majority of the watersheds being less than 2,000
acres in size (Mockus 1961). Folmar and Miller (2000)
revisited the development of this equation using ad-
ditional watershed data and found that a reasonable
upper limit may be as much as 19 square miles.




