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CVEN 4838/5838 Homework #3 Due Thurs Sept 18, 2008

PROBLEM 1

A dam with a run-of-river hydroelectric plant is planned for the Big River. (Run-of-river projects maintain a
fairly constant pool elevation and pass the inflows through the power plant.) The historical stream flows at the
dam site are shown here. It is proposed to have a dam with typical water surface elevation at elevation 65.0 ft.
The head loss through the power plant is estimated to be 0.0001Q (in units of feet). The powerplant
efficiency is 0.70. The tailwater elevation as a function of Q is shown in the rating curve below.

Determine the firm energy and secondary energy that can be expected annually. Show all work.
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CVEN 4838/5838 Homework #3 Due Thurs Sept 18, 2008

PROBLEM 2
Assuming the power plant in Problem 1 will be designed to meet a peak industrial load of 150MW

for 8 hours per day with firm energy, what base load will be met? Show all your calculations and
assumptions.

Peak
150MW ~f-=====----- Load
Base |
Load
| |
T |
12AM 8 AM 12 PM 12AM
PROBLEM 3

The Dendy and Bolton formula (see below) provides an estimate of sediment yield for basins up to
30,000 sq miles in area. Use this formula to find the annual yield of a river basin that is 425 sq km in
area. What is the annual volume of sediment yield, assuming the sediment has average specific

weight of 13kN/m>?

Sediment Yield versus Drainage Area. Dendy and Bolton studied sedi-
mentation data from about 1500 reservoirs, ponds, and sediment detention basins. In
developing their formulas, they used data from_about 800 of these reservoirs with
drainage areas greater than or equal to 1 mi?, The smaller watersheds—those of drain-
age area less than 1 mi>—were excluded because of their large variability of sediment
yield, reributiing div dlversee atfacts of soils laecal terrain. vegetation. land use, and
agricultural practices.

For drainage areas between 1 and 30,000 mi?, Dendy and Bolton found that the
annual sediment yield per unit area was inversely related fo the 0.16 power of the

drainage area:

S A —0.16
o ) (10
R R

in which § = sediment yield in tons per square mile per year; S = reference sedi-
ment yield corresponding to a 1-mi’? drainage area, equal to 1645 tons per year; A =
drainage area in square miles; and Ay = reference drainage area (1 mi?).

PROBLEM 4 — for 5838 Credit only
A reservoir with storage capacity of 30 hm® will be developed at the bottom of the basin in Problem

3. The mean annual runoff at the site is 345mm over the basin. Using the sediment yield found in
Problem 3, and assuming a fine-grained sediment,

a) How long will it take for the reservoir to lose 80% of its storage volume?

b) How long will it take for the reservoir to fill up with sediment?
(Use the technique provided in Example 15-10 from Ponce on the following pages.)
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