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San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 6of 26
Table 3-1
RUNOFF COEFFICIENTS FOR URBAN ARFAS
Land Use Pumnoff Coefficient "C™
Soil Tvpe
NRCS Elements County Elements % IMPER. A B C D
Undisturbed Natural Terrain (Natural) Permanent Open Space o* 020 025 030 035
Low Density Residential (LDR) Residential. 1.0 DU/A or less 10 027 032 036 041
Low Density Residential (LDR) Residential. 2.0 DU/A or less 20 0.34 0.38 042 0.46
Low Density Residential (LDR) Residential, 2.9 DU/A or less 2 0.38 041 045 0.49
Medium Density Residential (MDR) Residential. 4.3 DU/A or less 30 0.41 0.45 0.48 0.52
Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 048 0.51 0.54 0.57
Medum Density Residential (MDE) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60
Medium Density Residential (MDE) Residential, 145 DU/A or less 50 0.55 0.58 0.60 0.63
High Density Residential (HDR) Residential, 24 0 DU/A or less 63 0.66 0.67 0.69 0.71
High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79
Commercial/Industnial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79
Commercial/Industnial (G. Com) General Commercial 85 0.80 0.80 0.81
Commercial/Tndustrial (O.P. Com) Office Professional/Commercial a0 0.83 0.84 084 085
Commercial/Industnial (Linuted 1) Limited Industrial 90 0.83 0.84 0.84 0.85
Commercial/Industnal (General 1) (General Industnial 95 087 0.87 0.87 0.87

*The values associated with 0% umpervious may be used for direct calculation of the runoff coefficient as described m Section 3.1.2 (representing the pervious runoff
coefficient, Cp. for the soi1l type). or for areas that will remain undisturbed m perpetusty. Justification must be given that the area will remain natural forever (e.g.. the area

is located in Cleveland National Forest).
DU/A = dwelling units per acre

NRCS = National Resources Conservation Service
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San Diege County Hydrelogy Manual Section: 3
Date: June 2003 Page: 12 0f 26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area 15 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Lyg)) of sheet flow to be used in
hydrology studies. Imtial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUNM OVERLAND FLOW LENGTH (Lyyp)

& INITIAL TIME OF CONCENTRATION (Ty)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Ly [Ty |Lag|[Ti |Lage|Ti |[La |Ti |Lam [Ti [Lae | T:
Natural 50 (132 | 70 (125 | 85109 100|103 | 100 (8.7 (100 69
LDR 1 50 ({122 | 70 ({115 85100 |100| 95100 (8.0 (100 64
LDE 2 50{113 | 70({105| 85| 92 |100| 88 |100(7.4([100 |58
LDE 20 50(107| 70 (100 | 85| 88| 95| 81 |100(7.0[100| 5.6
MDR 4.3 50{102 | 70| 96| 80| 81| 95| 78 |100(6.7[100] 53
MDE 7.3 50 92| 65| 84| 80| 74| 95| 70100 (6.0({100) 48
MDE 109 | 50 87| 65| 79| 80| 69| 90| 64 |100(57(100) 45
MDR 145 | 50 82| 65| 74| 80| 65| 9| 60100 (54(100) 43
HDR 24 50 67| 65( 61| 75 51| 90| 49) 05({43([100) 35
HDR 43 S0 53| 65( 47 75 40| 85| 38| 05(34(100) 27
N. Com 50 53| 60f 45| 75| 40| 8| 38| 95(34(100) 27
G. Com 50 4.?( 60 [ 4.1 3?5 36| 8| 34| 20(29([100| 24
0O.P./Com so| 42|60 37| 70| 3.1 80| 29| e0|26]|100]22
Limited L. 50 42|60 37 70| 31| 80| 20| 00 (26(100 )22
General [ 50 37|60 32 70 27| 80| 26| 90({253(100) 19

*See Table 3-1 for more detailed description

-
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WATERCOURSE DISTANCE IN FEET

\\

Ti(pre)=4.2 min
Ti(post)=4.1 min

EXAMPLE: Lpre= 212', Lpost=192' u:c.e .
Given. Watercourse Distance (D) = 70 Feet Lm=60" Ti=5 min
£lope ) =154 s(pre) =0.45%, s(post)=1% 7= 18(1.1C)VD
Runoff Coefficient (C) = 0.41 _ A
Overland Flow Time (T) = 9.5 Minutes C=0.82 &

SQURCE: Airport Drainage, Federal Aviation Administration, 1965

F1GURE

Rational Formula - Overland Time of Flow Nomograph
||
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Directions for Application:

(1) From precipitation maps determine 6 hr and 24 hr amounts
for the selected frequency. These maps are included in the
County Hydrology Manual (10, 50, and 100 yr maps included
in the Design and Procedure Manual).

(2) Adjust 6 hr precipitation (if necessary) so that it is within

the range of 45% to 65% of the 24 hr precipitation (not
applicaple to Desert).

(3) Plot & hr precipitation an the right side of the chart.

{4) Draw a line through the point parallel to the plotted lines.

(5) This line is the intensity-duration curve for the location
being analyzed.

Application Form:

(a) Selected frequency 2 year

{bj‘. F'E = 1'3 in" P24 = 2-0 'i = 65 %{23
24

(c) Adjusted P = 1.3 i,

(d) t, = min.

(e) = in.thr.

Note: This chart replaces the Intensity-Duration-Frequency
curves used since 1965,

P& 1 15/ 2 25| 3 35 4 45 5 55 6
Duration | | C 0 0] I I | 1 I

5[ 263 |3.95)5.27 6.50|7.90 9.22 10.54) 11.86 13.17|14.49 15.81
13.18/4.24 530 6.36| 742 848 9.54 10.60/11.66 12.72
10| 168 |2.53/337 421505590 6.74 758 842 927 10.11
15| 1.30 [1.95/259 324 389454 519 584 649 713 7.78
20| 1.08 162|215 2.693.23/377 4.31 485 539 583 646
25| 0.93 [1.40[1.87 2.33[280(327 373 420 467 | 513 560
30| 0.83 |1.24|1.66 2.07 | 2.49 290 3.32 | 373 4.15 456 498
40| 0.69 [1.031.38| 1.72/2.07 241 276 | 3.10 | 345 | 3.79 4.13
50| 0.60 (0.90]1.19 1.491.79/2.09 239 | 269 298  3.28 358
60| 0.53 [0.80]1.06/ 1.33 159 1.86 2.12 | 2.30 | 2.65 | 2.82 3.18
90| 0.41 (061082 1.02[1.23)1.43) 1.63 | 1.84 | 204 | 225 245
120| 0.34 [0.51/0.68 0.851.02(1.19 1.36 | 153 1.70 | 1.87 2.4
150| 0.29 (0.44/ 055 0.73/0.88/1.03 1.18 | 1.32 | 147 | 1.62 1.76
180| 0.26 [0.39/0.52 065078091 1.04 | 118 131 | 1.44 157
240| 0.22 0.33/0.43 0.54 065 0.76 0.7 098 1.08 1.19 1.30
300| 0.19 [0.28/0.38 047 0.56 066 075 0.85 094 1.03 1.13
360| 0.17 [0.25/0.33 042 0.50 0.58 067 | 075 084 092  1.00

Intensity-Duration Design Chart - Template
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Directions for Application:

(1) From precipitation maps determine 6 hr and 24 hr amounts
for the selected frequency. These maps are included in the
County Hydrology Manual (10, 50, and 100 yr maps included
in the Design and Procedure Manual).

(2) Adjust 6 hr precipitation (if necessary) so that it is within

the range of 45% to 65% of the 24 hr precipitation (not
applicaple to Desert).

(3) Plot & hr precipitation an the right side of the chart.

{4) Draw a line through the point parallel to the plotted lines.

(5) This line is the intensity-duration curve for the location
being analyzed.

Application Form:

(a) Selected frequency 10 year

(b) Pg = 1.8 i, p,,= 3.3 Ps _ 54,5 0, (2)
5 Poa= 22 5, =22

(c) Adjusted P = 1.8 i,

(d) t, = i,

(e) = in.fhr.

Note: This chart replaces the Intensity-Duration-Frequency
curves used since 1965,

P& 1 15/ 2 25| 3 35 4 45 5 55 6
Duration | | C 0 0] I I | 1 I

5[ 263 |3.95)5.27 6.50|7.90 9.22 10.54) 11.86 13.17|14.49 15.81
7| 212 |3.18/4.24 530 636 7.42 848 | 9.54 10.60 11.66 12.72
10| 168 |2.53/337 421505590 6.74 758 842 927 10.11
15| 1.30 [1.95/259 324 389454 519 584 649 713 7.78
20| 1.08 162|215 2.693.23/377 4.31 485 539 583 646
25| 0.93 [1.40[1.87 2.33[280(327 373 420 467 | 513 560
30| 0.83 |1.24|1.66 2.07 | 2.49 290 3.32 | 373 4.15 456 498
40| 0.69 [1.031.38| 1.72/2.07 241 276 | 3.10 | 345 | 3.79 4.13
50| 0.60 (0.90]1.19 1.491.79/2.09 239 | 269 298  3.28 358
60| 0.53 [0.80]1.06/ 1.33 159 1.86 2.12 | 2.30 | 2.65 | 2.82 3.18
90| 0.41 (061082 1.02[1.23)1.43) 1.63 | 1.84 | 204 | 225 245
120| 0.34 [0.51/0.68 0.851.02(1.19 1.36 | 153 1.70 | 1.87 2.4
150| 0.29 (0.44/ 055 0.73/0.88/1.03 1.18 | 1.32 | 147 | 1.62 1.76
180| 0.26 [0.39/0.52 065078091 1.04 | 118 131 | 1.44 157
240| 0.22 0.33/0.43 0.54 065 0.76 0.7 098 1.08 1.19 1.30
300| 0.19 [0.28/0.38 047 0.56 066 075 0.85 094 1.03 1.13
360| 0.17 [0.25/0.33 042 0.50 0.58 067 | 075 084 092  1.00

Intensity-Duration Design Chart - Template

FIGURE
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Directions for Application:

(1) From precipitation maps determine 6 hr and 24 hr amounts
for the selected frequency. These maps are included in the
County Hydrology Manual (10, 50, and 100 yr maps included
in the Design and Procedure Manual).

(2) Adjust 6 hr precipitation (if necessary) so that it is within

the range of 45% to 65% of the 24 hr precipitation (not
applicaple to Desert).

(3) Plot & hr precipitation an the right side of the chart.

{4) Draw a line through the point parallel to the plotted lines.

(5) This line is the intensity-duration curve for the location
being analyzed.

Application Form:
(a) Selected frequency 100 year

0 Pg= 27 in,py= 51 8- 52.9 ye
() Adjusted Pg@ = 2.7 i, 2

(djt,=___ min.

(e) = in.thr.

Note: This chart replaces the Intensity-Duration-Frequency
curves used since 1965,

P& 1 15/ 2 25| 3 35 4 45 5 55 6
Duration | | C 0 0] I I | 1 I

5[ 263 |3.95)5.27 6.50|7.90 9.22 10.54) 11.86 13.17|14.49 15.81
7| 212 |3.18/4.24 530 636 7.42 848 | 9.54 10.60 11.66 12.72
10| 168 |2.53/337 421505590 6.74 758 842 927 10.11
15| 1.30 [1.95/259 324 389454 519 584 649 713 7.78
20| 1.08 162|215 2.693.23/377 4.31 485 539 583 646
25| 0.93 [1.40[1.87 2.33[280(327 373 420 467 | 513 560
30| 0.83 |1.24|1.66 2.07 | 2.49 290 3.32 | 373 4.15 456 498
40| 0.69 [1.031.38| 1.72/2.07 241 276 | 3.10 | 345 | 3.79 4.13
50| 0.60 (0.90]1.19 1.491.79/2.09 239 | 269 298  3.28 358
60| 0.53 [0.80]1.06/ 1.33 159 1.86 2.12 | 2.30 | 2.65 | 2.82 3.18
90| 0.41 (061082 1.02[1.23)1.43) 1.63 | 1.84 | 204 | 225 245
120| 0.34 [0.51/0.68 0.851.02(1.19 1.36 | 153 1.70 | 1.87 2.4
150| 0.29 (0.44/ 055 0.73/0.88/1.03 1.18 | 1.32 | 147 | 1.62 1.76
180| 0.26 [0.39/0.52 065078091 1.04 | 118 131 | 1.44 157
240| 0.22 0.33/0.43 0.54 065 0.76 0.7 098 1.08 1.19 1.30
300| 0.19 [0.28/0.38 047 0.56 066 075 0.85 094 1.03 1.13
360| 0.17 [0.25/0.33 042 0.50 0.58 067 | 075 084 092  1.00

Intensity-Duration Design Chart - Template
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