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Question 1 – 25 points 
An open area has a surface of 8.6 km2. The area is to be developed as an urban neighborhood and pre- 
and post-development characteristics of the area are as follows:  
 
Cinitial = 0.25    Cdeveloped = 0.70 
tconcentration

initial= 45 minutes  tconcentration
developed= 22 minutes 

 
Using the provided IDF curves for the city of Ottawa Using the Rational Method, find the peak flows 
for pre-development and post-development. Explain the results. 
 
 
 
Question 2 - 15 points 

(a) What is the probability that a 100- year storm will occur at least once in a 50 –year interval? 

(b) If the design life of a dam spillway is 200 years and the acceptable risk of failure is 2%, what 
would be the required return period for the design of the spillway? 

 
 
 
Question no. 3 - 25 points 
A land-use change is proposed for a wooded area in hydrologic soil group class A (good condition). 
The area is 19.4 ha in size. A developer has plans to pave and build over 10 ha of the area (residential 
district type, class A soil, ½ acres type). These 10 ha will be directly connected to a sewer system. The 
municipal authority requires that runoff from a 75 mm rainfall should be stored in a nearby pond 
reservoir adjacent to the site. Size the storage reservoir using: a composite curve number for the entire 
19.4 ha area and (b) separating the newly developed residential area and storing only the water 
collected from its surface. As an engineer, which solution would you choose? Explain why.  
Note: Assume Antecedent Moisture Condition III for both areas (Soil Conservation Method) and use 
the tables in the appendix of the exam sheet. 
 
 
 
Question no. 4 - 25 points 
The following values are available for the Horton infiltration method: fo=17.78 mm/h, fc=5.08 mm/h 
and k=0.5 h-1. Compute the depth of losses and the excessive rainfall depth for a 3-hour rainfall with 
constant intensity i=25.4 mm/h. 
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Question no. 6 – 10 points 
True or false? Circle the correct answer: 
 
T F Relative humidity is a measure of the amount of water vapor in an air sample relative to     
its value if the air were saturated. 
 
T F Stage-discharge relationship is independent of the geometry of the river cross section. 
 
T F Size of the water body affects the evaporation 
 
T F The storm hydrograph at the exit of an elongated watershed has a smaller peak as 
opposed to a circular watershed of the same surface. 
 
T F In the Soil Conservation Service (SCS) CN method, the initial abstractions have a 
precise proportion to the precipitation. 
 
T F The rational method uses the linear Φ –index method. 
 
T F Salt water evaporation is stronger then freshwater water evaporation. 
 
T F The antecedent moisture condition depends on the time between the rainfall events. 
 
T F The return period of a hydrograph is approximately the same as the return period of the 
hyetograph which generated the hydrograph. 
 
T F The albedo is the ratio of total solar energy to the reflected energy. 
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