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QUIZ 5 SOLUTION  
CE 412/512 Hydrology - Spring 2013 
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Quiz is closed book and closed notes. For all problems, write the equations used, 

show your calculations, include units, and box your answers.  

 

1. (40 pts) A levee has been built to protect a development located in the floodplains until a major 

flood control project can be completed. The levee was built to protect the development from a 10-

year flood. The flood control project will take 5 years to complete. What is the probability that the 

levee will be overtopped: 

Equations: � = �
�  ���� = 1 − �1 − �

��


  ����������� = 1 − ����   

�(�) = �� ∗ ��(1 − �)�� = �!
(� − �)! ∗ �! ∗ �

�(1 − �)�� 

 

a. At least once during the 5-year project? 

���� = 1 − �1 − 1
��


 

= 1 − �1 − 1
10�

!
= 1 − 0.5905 = %. &%'( 

 

b. Not at all during the project? 

����������� = 1 − ���� 

= 1 − 0.4095 = %. ('%( 

 

c. In the first year only? 

= �(1 − �)�� 

= 1
� �1 −

1
��

��
 

= (0.1) ∗ (1 − 0.1)* 

= %. %+(+ 

 

d. Exactly three times during the 5-year project? 

�(�) = �� ∗ ��(1 − �)�� = �!
(� − �)! ∗ �! ∗ �

�(1 − �)�� 

= 5!
2! ∗ 3! ∗ �

.(1 − �)/ = 5!
2! ∗ 3! ∗ �

1
10�

.
�1 − 1

10�
/
= %. %%01 = %. 01% 
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2.  (30 pts) Given the data below for the Sandy River, find the following. Assume the data are normally 

distributed.  

 Data (cfs) 

Mean 15,682 

Standard Deviation 4,612 

Station Skewness 1.127 

  

Equations:   3(4) = 1 − ����  5 = 6 + 48 

See Normal Distribution Tables on the following page. 

 

a. Peak flow of the 50-year flood. 

3(4) = 1 − �1�� = 1 − � 150� = 0.98 

From Table D-1 and by interpolation � 4 = 2.054 

5 = 6 + 48 = 15,682 + 2.054(4,612) = <(, 1((	>?@ 

 

b. Probability that a flood will be less than or equal to 5,000 cfs. 

5 = 6 + 48 

5,000 = 15,682 + 4(4612) 
4 = −2.316 

From Table D-1 � 3(2.316) = 0.9897 

3(−4) = 1 − 3(4) = 1 − 0.9897 = 0.0103 

�BC��������	 ≤ 5,000	EF� = %. %1%G = 1. %G% 

 

c. Return period of the 5,000 cfs flood. 

� = 1
1 − 3(4) 

� = 1
1 − 0.0102 

� = 1. %1	HIJK@ 
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3.  (20 pts) Given the normal probability plot for Kentucky River data below, use the fitted line to 

determine: 

 

a. What is the 10-yr flow? 

94,000 cfs 

b. What is the return period of a flow of 30,000 cfs? 

Interpolate between 1.01 and 1.11 � 1.04 years 

Or F(x) = 3.8% = 0.038 

� = 1
1 − 3(4) =

1
0.962 = 1. %&	HIJK@ 

c. What is the probability (in percent) that the annual peak discharge will be between 40,000 

cfs and 100,000 cfs? 

94 % – 10 % = 84 % 
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4. (10 pts) Briefly describe (a couple of sentences) what caused the Missoula floods? 


