Runoff Practice Problems:
Determine the runoff volume for a 3 inch rainfall in Decatur, Illinois for the following watershed.


Land Use


Percent of Area

HSG

CN

   Residential (1/4 acre lots)


45


   B


   Residential (1/4 acre lots)


25


   C

   Commercial




20


   B

   Open
 Space




10


   B

	Land Use
	Percent of Area
	HSG
	CN
	% of Area x CN/100

	Residential (1/4 acre lots)
	45
	B
	75
	33.75

	Residential (1/4 acre lots)
	25
	C
	83
	20.75

	Commercial
	20
	B
	69
	13.8

	Open
 Space
	10
	B
	82
	8.2

	Area weighted Curve Number
	76.5


Graphical Solution
[image: image3.wmf]

Arithmetical Solution
Determine the design peak runoff rate using the rational method for a 10-year return period storm from a 120-acre suburban/agricultural watershed near Moweaqua, IL, with the following characteristics:

	Area (acres)
	Percent Slope
	Soil Group
	Description of Area

	40
	Flat 2%
	B
	Single Family Res.

	80
	4 %
	B
	Cultivated Land


The time of concentration of the watershed is 24 minutes.
	Area (acres)
	% Slope
	Soil Group
	Description of Area
	C
	C x Area

	40
	Flat 2%
	B
	Single Family Res.
	0.3
	12

	80
	4 %
	B
	Cultivated Land
	0.5
	40

	Area weighted C = (40+12)/120
	0.43


10-year return period data for Moweaqua. 
	Duration
	Duration
	Amount
	Intensity

	(h)
	(min)
	(in)
	(iph)

	3
	180
	2.85
	0.950

	2
	120
	2.62
	1.310

	1
	60
	2.09
	2.090

	0.5
	30
	1.64
	3.280

	0.25
	15
	1.2
	4.800

	0.167
	10
	0.98
	5.868

	0.0833
	5
	0.53
	6.363


Interpolating between 15 and 30 minutes 
Intensity for 24 minutes = 3.280 + (4.8-3.28)*(30-24)/(30-15) = 3.89 iph
Q = CIA = 0.43*3.89*120 =  200.7 cfs
Determine the peak runoff rate from an 800 ha watershed near Lawrenceville, IL experiencing a 10-year – 6 hour storm event.  The weighted curve number for the watershed is 72.  The length of flow in the watershed is 2,500 meters.  The elevation drop across the watershed is 35 meters.   Plot the hydrograph.
L = 2500 m =  8202 ft
S = 35/2500 = 0.014

    Tc
= 0.00526 L0.8(1000/CN – 9)0.7 S-0.5 
       
= 0.00526 (8202)0.8(1000/72 – 9)0.7 (0.014)-0.5
= 182.601632 minutes = 3.04 hours



Tp = D/2 + TL = D/2 + 0.6Tc   = 6/2 + 0.6*3.04 = 4.42 hours
10-year – 6 hour amount for Lawrenceville = 3.37 inches 
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Ia = 0.2S = 0.2 * 3.89 = 0.778
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= 0.808 inches = 0.808*25.4 = 20.5 mm
      q 
= 0.0021QA/Tp
= 0.0021*20.5*800/4.42

= 7.792 m3/s = 275.2 cfs
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