CEE 6410
Assignment #2

Analytical Solution to an Optimization Problem
Due: September 13, 2016

Learning Objectives:
e Apply the Lagrangian method to analytically solve a non-linear water
resources optimization problem
e Present your work in a variety of formats required of practicing engineers,
including written reports

The Problem

A water manager must allocate river water to an agricultural area and wetland as
shown in Figure 1. If there are 300 ac-ft of water available in the river, how much
water should the manager allocate to urban users and to the wetland to maximize
total benefits?

River
300 ac-ft available water

In your allocation decision, consider:

e Urban users are willing to pay
$600 per acre-foot of supply
(to avoid having to incur costs
to truck in potable water),

o Wetland benefits derive from
fees paid by hunters and
fishermen for game and fish Urban users
caught within the wetland.
The number of game and fish
produced in the wetland and
available for catch is roughly

proportional to the wetted Figure 1. Schematic of water

surface area. Thus, assume the | 4y10cation decision problem
wetland benefits ($) from

water allocated to the wetland (Qw, ac-ft) can be described by the nonlinear
function:

Wetland

Wetland Benefits = 125 QL°

In your 1-page write-up, report the total benefits generated from your
recommended allocations, the additional benefits that would be generated if 10
more ac-ft of water were available in the river, and who should be allocated the
additional water.
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Introduction

3)

Absent, no
evidence

There is no clear
introduction or
main topic.

Introduction states the
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1. Does not give a full
overview, Or:
2.Too detailed,
leading to annoying

repetition later.

The introduction
states the main
topic and previews
the structure of the
report.

The introduction states the
main topic and previews the
structure of the report. Good
overview of the problem and
solution approach. Gives
enough detail to motivate the
reader to continue reading.
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a) Description of solution method (25)
b) Recommended allocations to agriculture users and the wetlands (20)
C) Total benefits generated (15)

d)

Additional benefits generated with more water available (10)
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at the graduate appendices. Could be is stapled. Appendices, if
level. 1 =5 improved by being provided, are separated by
more meticulous. topic, and each have a title,
6 -7 discussion, and proper
formatting and display of
information |9 - 10
Conclusion | Absent Incomplete The conclusion does The conclusion The conclusion restates the
(4) and/or not not adequately restate | restates the main main results, and is an
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