Handout 8. 2 

Examination – Sessions 2 - 7

Scope:

The object of this Take Home Essay is to help evaluate the individual student’s ability synthesize geologic, hydrologic, climatic and land-use data and make reasonable interpretations of observed physical phenomenon.
It is recommended that immediately after picking up the essays, the instructor spend time discussing the material in class. The students who do poorly should be asked to rewrite and resubmit their essays.

Essay Question:
Using the four primary stream pattern categories shown in Figure 6.4-1, Stream Characteristics, describe what typically could be expected on floodplains during floods that reach the FEMA 100-year flow level.  Specifically include information on water depth, flow velocity (both in-channel and out-of-channel), and channel/bank stability.
Initially, assume the drainage basin has reached a steady state condition and the stream patterns are not evolving into other patterns.  Then, consider one of the following changes

(the student is to pick) and describe how the riparian corridor will be affected for each of the four basic stream patterns:

1. A hydroelectric facility (dam) is built upstream and used for peaking power generation (i.e. stream flow varies significantly each day).
2. Climate change occurs that cause higher and more frequent peak flow events in the drainage basin (i.e. more hurricanes, rain-on-snow etc.)
3. The stream basin above the point of interest is extensively developed (i.e. logged, housing developments constructed, roaded etc.)
Answers:

See the attached Excel Spread Sheet for answers to the first part of the question.

In the second part of the question, conditions should change as follows:

1. The dam and its operation normally will cause areas downstream to be sediment starved.  The stream patterns will tend to shift to more erosive patterns.  There will be increased bank and bed erosion that can undermine structures.  Usually flood peaks are reduced so flood levels can be lower.  Where unregulated side drainages enter the main system, alluvial fans can build out into the main channel.  This pinching action can increase upstream water level and cause far bank erosion.
2. Flood peaks can become higher and more frequent than predicted from past data.  The stream patterns in upstream locations normally shift to more erosive patterns, however, the new sediment that is generated at these upstream areas must be deposited somewhere downstream.  In areas where deposition occurs, the stream pattern will shift toward more depositional patterns.
3. Development usually causes drainages to become flashier because there is almost always less temporary storage available.  The high peak flows will cause upstream and downstream patterns to change as described in Answer 2 shown above.
