





What Happens With
Land Use Conversion?




Why Do We Care?
Should We Care?




Lets Compare!
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18 acres
5-10% slope
Sandy Loam soils
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Site B
18 acres
5-10% slope
Sandy Loam soils
Native Pasture



Site Runoff Example
Hydrology 101
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Site Runoff Example
Hydrology 101

Site A Site B
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Sandy Loam soils Sandy Loam soils
Berry Production Native Pasture

The Rational Method
The Math Q=ci A

Q = peak discharge, ft.3/sec. (1 cfs = 450 gpm)
c = runoff coefficient, unitless
i = rainfall intensity, inches/hour
A = area, sq.ft.



The Rational Method
Q=ciA

. c = runoff coefficient, unitless ]
Site A Site B

18 acres Hydrology 763 18 acres
5-10% slope 5-10% slope
Sandy Loam SOIIS Table 1 Runoff Coefficients for the Rational Method Sandy Loam SOIIS

Berry Production FLAT | FOLLING] HILLY Native Pasture
Pavement & Roofs 0.90 0.90 0.90
Earth Shoulders 0.50 0.50 0.50

C - 0 o 8 5 Drives & Walks 0.75 : 0.85 C - 0 o 3 5
Gravel Pavement 0.85 0.85
City Business Areas 0.80 0.85
Apartment Dwelling Areas 0.50 0.60 0.70
Light Residential: 1 to 3 units/acre 0.35 0.40 0.45
Normal Residential: 3 to 6 units/acre 0.50 0.55 0.60
Dense Residential: 6 to 15 unitsfacre 0.70 0.75 0.80
Lawns 0.17 022 0.35
Grass Shoulders 0.25 0.25 0.25
Side Slopes, Earth 0.60 0.60 0.60
Side Slopes, Turf 0.30 0.30 0.30
Median Areas, Turf 0.25 0.30 0.30
Cultivated Land, Clay & Loam 0.50 0.55 0.60
Cultivated Land, Sand & Gravel 0.25 0.30 0.35
Industrial Areas, Light 0.50 0.70 0.80
Industrial Areas, Heavy 0.60 0.80 0.90
Parks & Cemeteries 0.10 0.15 0.25
Playgrounds 0.20 0.25 0.30
Woodland & Forests 0.10 0.15 B
Meadows & Pasture Land 0.25 030 0.35
Unimproved Areas 0.10 0.20 oS0

Note:
o Impervious surfuces in bold
e Rolling = ground slope between 2 percent to 10 percent
e Hilly = ground slope greater than 10 percent



Site A
18 acres
5-10% slope
Sandy Loam soils
Berry Production
C=0.85
Tc = assume 10 min.

The Rational Method
Q=ci A

c = runoff coefficient, unitless
i = rainfall intensity, inches/hour

* Time of Concentration (Tc): How long does

it take for the most "distant raindrop” to
reach the design point?

Site B
18 acres
5-10% slope
Sandy Loam soils
Native Pasture
C=0.35
Tc = assume 2 hrs.
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18 acres
5-10% slope
Sandy Loam soils
Berry Production
C=0.85

Tc = assume 10 min.

The Rational Method

=CIA

c = runoff coefficient, unitless
i = rainfall intensity, inches/hour
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5-10% slope
Sandy Loam soils
Native Pasture
C=0.35
Tc = assume 2 hrs.
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Tc = assume 10 min.

The Rational Method

=CIA

c = runoff coefficient, unitless
i = rainfall intensity, inches/hour
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Site B
18 acres
5-10% slope
Sandy Loam soils
Native Pasture
C=0.35
Tc = assume 2 hrs.



The Rational Method
Q=ci A

c = runoff coefficient, unitless

Site A L . o Site B
18 acres i = rainfall intensity, inches/hour 18 acres
5-10% slope 5-10% slope
Sandy Loam soils Sandy Loam soils
Berry Production Native Pasture
C=0.85 C=0.35
Tc = assume 10 min. Tc = assume 2 hrs.

What Size Storm to Design For?

*Minimum 10 year storm event on all infrastructure
*Primary Spillways
*All inlets and outlets
*Non-erosive velocities

*Consideration of the 100 year storm event
*Emergency Spillways
*Protect life and property
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18 acres
5-10% slope
Sandy Loam soils
Berry Production
C=0.85
Tc = assume 10 mi
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The Rational Method

Q=ci A

c = runoff coefficient, unitless
i = rainfall intensity, inches/hour

Lets Consider the 10-year Storm

Site B
18 acres
5-10% slope
Sandy Loam soils
Native Pasture
C=0.35
Tc = assume 2 hrs.

i (10yr) = 1.6 in./hr,

PDS-based precipitation frequency estimates with 90% confidence intervals {in incheshour)'

i =.45in./hr.

Duration

Average recurrence interval(years

1 2 5 T | 50 100 [ 200 500
5-min 127 1.52 1.90 223 2.74 3.18 3.67 4.24 510
- (1161 42 1.39-1 63 (172-2.11] [234-3241 (2 E3-3.88) (2.94-4 52 [326-5.541 (3727
! 0.912 1.09 1.36 1.60 1.96 2.27 2,63 3.4 3.65
10-min azd -1 || @oess-1.22 || o23-1.50 (1.43-1.81) | (1 67-2.32) M EE-277) (2.11-3.31) (2.3% (267 -505)
15-min 0.736 ——kH— g 1.58 1.84 212 2.44 295
| VN rerrnaTes || mano-ogs0 || woaaz- 2 (1.15-1.45) (1.35-1.671 [1.52-224) Il .?Eﬁ. | [1.89-3.201 (215-4.08)
i 0.512 0.612 0.760 0.894 : 1.27 147 1.70 204
30-min .466-0568) || ws5s6-065m || 0 Ess-0.848 || cos00-1.00 || c0836-1.30 i .W (1.18-1.851 [131-2.22 (1.49-2 831
i 0.346 0.415 0.515 0.605 0.743 0.862 0.99 . 1.39
60-min 0.315-0384) || 0377-04817 || (0 466-0.574) = (u.sm (0715-1051 || m7aa-1.26 || masr-15m (1.01-1.923
2 -hr 0.256 0.307 0.380 0.445 0.541 0.622 0712 0.812 0.962
5 m23z-02840) || w279-0342 || 034-0.4240 N cozos-0s00 M coas2-08400 || coste-07s8y || wsm-osen || ezt oey || cozoz-1.33
Thr 0.213 0.256 0.318 0.371 X 0.516 0589 0.669 0.788
i (0.194-0237) || 0233-0285) || 0.288-0.355 || (0.332-0419) || c0z8s-0.533) || (0428-0629y || .472-0742 || c0s16-0875) || (0575-100
6-hr 0.146 0177 0.220 0.257 X 0.356 0.405 0.458 0.537
iz 0.133-0162) || was1-04197 || oa9-0.245 || cozs0-0ze0) || cozes-0as9 || cozos-04340 || mazs-os m || coase-oeom | oa9z-074s
12_hr 0.095 0.115 0.144 0.169 0.206 0.236 0.269 0.304 0.357
& .086-0105) || waos-0428 || oaz0-0q80 || coas1-0a90 | coa7e-0.243 || co196-02870 || 02150338 || (02350395 | c0.260-0.494
24-hr 0.062 0.076 0.096 0.113 0.138 0.159 0181 0.205 0.241
+ (0.057 -0.088) || woro-00s4 || oosa-o0.106) || coaod-0426) | coa23-0158 || (0a39-01857 || wass-02 5 | coarz-02s80 | c0194-0.304




Site A
18 acres
5-10% slope
Sandy Loam soils
Berry Production
C=0.85

Tc = assume 10 min.

i (10yr) = 1.6 in./hr.

The Rational Method

Q=ciA

c = runoff coefficient, unitless
i = rainfall intensity, inches/hour
A = 18 acres = 784,080 sq.ft.

Lets Consider the 10-year Storm

Site B
18 acres
5-10% slope
Sandy Loam soils
Native Pasture
C=0.35
Tc = assume 2 hrs.
i =.45in./hr.



The Rational Method

Q=ciA

c = runoff coefficient, unitless

Site A . _ . o
18 acres i = rainfall intensity, inches/hour
5-10% slope A = 18 acres = 784,080 sq.ft.

Sandy Loam soils
Berry Production
C=0.85
Tc = assume 10 min.
i (10yr) = 1.6 in./hr. =0.000037 ft./sec. (unit conversion)
The Math

!

Q = (0.85)*(0.000037 ft./sec.)*(784,080 ft.2)

Lets Consider the 10-year Storm

Q = 25 ft.3/sec (cfs)
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C=0.35
Tc = assume 2 hrs.
i =.45in./hr.
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The Rational Method

Q=ciA

c = runoff coefficient, unitless
i = rainfall intensity, inches/hour
A = 18 acres = 784,080 sq.ft.

Lets Consider the 10-year Storm
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Site B
18 acres
5-10% slope
Sandy Loam soils
Native Pasture
C=0.35
Tc = assume 2 hrs.
i =.45in./hr.
The Math

!

Q=2.9cfs
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Site B
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Q =25 cfs Q=2.9cfs
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Identifying the Problem is Easy

Figuring the Solution is Difficult
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Proactive

VS.

Reactive
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