53:078 Principles of Hydrology

1 mi* = 640 ac

1 hr=3600 s

1 acre = 43560 ft*
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Equations and constants you may (or may not) find useful:
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(25) 1. Miscellancous

/. a) The SCS runoff curve number (CN} is delermined based on the following three factors:
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b) The bascflow today is 50 cls. The baseflow one week ago was 67 ¢fs. Assuming this bascflow-
only period continues, the estimated baseflow one week fromtoday is _ = 7. & cls,
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¢) List three (unique) propertics of a unit hydrograph:
|- s e e
Fe 15 1 LA LA ar crmy/
7 G 4
Pe= 1= Letr
b g R Il o R
= 15 J_ Urr e =T14)
'd =RArd = Al uarr)
-~ d) Define the time of concentration (1, ):
| § [ i L ; o I = |
TTav e ] T e res iy e TrIre=sl O Loy i 4 1

b - | i [ | L e |
1T Ie T e ayres — L [ | A 1D | | 3 ¥ =
I
% g X "
g \ | | | ||
e i i
TR --r"-"||l.: ol 4 il I i AL LT R
i

2



{25) 2. Streamflow Prediction

Predict the direct runoff hydrograph for the Mays Creek watershed (1.16 mi®). The storm rainfall
() and the 2-hour unit hydrograph for the watershed are shown below. The SCS curve number
{CN) for the watershed at the time of the storm is 80.
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Use this inlormation to determine the following:

/7" a) The dircct runoff hydrograph (in cfs). CLEARLY INDICATE YOUR ANSWER,

P A

. b) The peak discharge of the direct runoff hydrograph is o cfs at time e
hour,
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(253 3. Hydrograph Analysis

Shown below are the storm raintall (P} and resulting streamflow () for a flood event on a 12.4
mi” watershed.
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Use hydrograph analysis techniques, with the horizontal line method for baseflow separation, to
answer the following:

[l a) The depth of direct runoff (r,) is __" - * inches,

-+ b) The rainfall excess {£,) hyetograph (in inches). CLEARLY INDICATE YOUR ANSWELR.

{
c) The effective duration (¢,) is e hours.
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(25) 4. Flood Frequency Analysis Using Sample Data
Recent record flooding on the Big Bad River has motivated the town of Burgeville to consider
building a flood levee. A nearby streamgage on the river has a 60-year record. The ranked sample

of annual maximum peak discharges and the sample moments are:
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a) Assume that a peak discharge of 4000 cls ar greater is a damaging flood evenr. The estimated

return period for a damaging flood is 2n ./ years based on a fitted EV 1 distribution
(parametric method) and yeurs based on its plotting position (nonparametric
method),

b} The city decides to build a flood levee far a design life of 30 years. The risk of failure that they
arc willing to accept during the design life 1s | chance in 5 (or 0.20). The city should design the
levee for a -year return period flood, which has an estimated discharge of

cfs based on a (litted EV [ distribution.
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