Hydraulics Second Exam 2008 (Version c)(100/103)
Based upon 60 years of data the annual minimum flow from Jesse Creek at Point f is described by a normal distribution with a mean of 1.7 m3/s and a standard deviation of 0.35 m3/s. Yesterday it rained 3 cm in five hours. The watershed has a drainage basin of 19.2 hectares. A 100 year flood occurs on the average of once every 100 years. Typically 23% of precipitation falling on the watershed comes as runoff.
1. (5) Trace the watershed for Jesse Creek discharge at Point f, just above where it enters the Rose River.
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Purpose of this question: did you do the homework?

Notes: allow some slop around the f when grading; give 4/5 points if they correctly show the flow paths rather than the boundary since we didn’t go over this in class
2. (20) Flows down Jesse Creek supply the town of Kwade Ziekte with drinking water. Estimate the return period for a minimum flow of 1.2 m3/s or less, the average water use for the town. 
Purpose: use of the Normal Distribution and Normal probabilities
Answer:  mean of 1.7 m3/s and a standard deviation of 0.35 m3/s

Z = (x-mu)/sigma = (1.2-1.7)/0.35 = -0.5/0.35 = -1.43

probability ~0.078 from Table 11.1           1/0.078 = 12.8 years return period, allow chart interpolation error range on probability from 0.08 to 0.07
Grading:  -5 points if they used the wrong tail of the Normal Distribution; up to 5/20 credit if they attempted to use the Rational Equation
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3. (25) The flood above at Point f on Jesse Creek came from a single rainstorm that started at time = 0 and lasted for one hour. Use it to make a unit (1 cm) hydrograph. Draw the unit hydrograph on the figure.
Purpose: test unit hydrograph concepts. 

Answer:  volume of surface runoff = 2 m3/s*2 hr*3600 s/hr = 14,400 cubic meters of water
depth = 14400 cubic meters/ (19.2*104 m2) = 7.5 cm

correction factor = 1 cm/7.5 cm

height of current surface runoff is 2 m3/s after subtracting base flow so the unit hydrograph = 

2/7.5 = 0.267 high

the unit hydrograph to be drawn begins at coordinate (2hr, 0 m3/s) then (3 hr, 0.267 m3/s), (4 hr, 0.267 m3/s),  and (5 hr, 0 m3/s)

Grading: take off 10 points if they multiply by 7.5 rather than dividing; take off 5 points if the unit hydrograph starts at 1 m3/s rather than zero.

4. (15) You are asked to design a 0.7 Hectare parking lot for the new Obamanos is UponUs Store with a culvert that drains the lot. If the time of concentration of the parking lot is 8 minutes, predict the design basis discharge for the 25 year storm.
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Answer: go up from 8 minutes to the 25 year line and back to intensity to give about 240 mm/hr
Q = C I A,    C from Table 11.3 is 0.85 to 0.95, allow any answer in this range

Q = 0.90*0.240 m/hr * 0.7*104 m2 = 1512 m3/hr = 0.42 m3/s
Grading: mall parking lots are always paved so the C could be from 0.85 to 0.95, give credit for anything in this range; Using a C from another type of surface is -5 pts unless it has a good rationalization
5. (10) What is the probability that the 25 year storm will occur in the next 25 years?

Binomial:  1-(1-1/25)^25 = 0.64

Grading: half credit for forgetting 1-()
6. (4) The primary source of atmospheric moisture is:
a) ocean evaporation
b) terrestrial evaporation
c) burning of fossil fuels
d) precipitation

7. (4) Orographic precipitation
a) is usually snow
b) occurs frequently in the open oceans
c) occurs along the Franklin Mountains
d) is the cause of the Amazon rain forest

8. (4) The following graphic represents the 
a) graphical method 
b) isostatic method 
c) Thiesson method 
d) Isohyetal method
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9.
(4) Label the three lines as: mean, median, or mode
[image: image5.emf]

Answer: from left to right mode, median, mean
10. (4) In a stormwater system pipe sizes are not generally reduced downstream even if increased slopes provide adequate flow capacity. Why?
Answer: to prevent clogging



11. (4) For most weirs, the flow increases as the upstream height of water above the weir to the 
a) ½ power
b) 1 power
c) 3/2 power
d) squared

12. (4) When does the Rio Grande at El Paso have the best water quality?
a) summer
b) winter
Kwade Ziekte








