Water Resources – Spring ‘99

Class Preparation Guide

To prepare for class, I suggest you follow the activities described below, for the appropriate chapter and before the scheduled date of the appropriate quiz.

1. Read the Chapter Objectives (below);

2. Read the assigned chapter sections carefully, concentrating on concepts (not example problems);

3. Read the Quiz Topics (below);

4. Go back to the chapter and make sure you understand the concepts identified by the quiz Concepts list;

5. Read the Class Topics (note: Quiz topics may also be discussed in class).

NOTE:  The text occasionally has introductory paragraphs that are not part of a numbered section.  Please read these paragraphs whenever you are required to read any of the sections they introduce.  

Chapter 1: Introduction (read entire chapter)

Chapter Objectives: 

· Fundamentals of water resources engineering

Quiz Topics: 

· No Quiz

Class Topics:

· Activities considered part of water resources engineering

· Basic questions answered by water resource engineers

· The fate of water in the United States

· Economic, social, and planning aspects of water resource engineering

· History and future of water resource engineering

Chapter 11: Pressure Conduits (read sections 1, 2, 6, 9-11, 13, 17, 19, 20, 22, 24, 26, 27) 

Chapter Objectives: 

· Flow under pressure in round pipes, especially pipe networks

· Flow Measurement

· Types of pipes and appurtenances used in water supply

Quiz Topics: 

· What do Equations 11.1 and 11.2 mean? 

· What does Figure 11.1 mean?

· What is a pipe network?

· What two conditions must be satisfied in a pipe network?

· How does a differential head meter work?

· How does a mechanical meter work?

· What is water hammer?

· What is the engineer’s concern when burying pressure conduits?

· What kinds of materials are used in pressure conduits?

· What is a gate valve? What it is used for?

· What is a check valve? What it is used for?

· What is a pressure relief-valve? What it is used for?

· What is an air-inlet valve? What it is used for?

· What is a surge tank?

Class Topics:

· Estimating flow using the Darcey-Weisbach, Mannings, and Hazen-Williams equation

· Estimating flow in pipe networks

· Measuring flow using a differential head meter

Chapter15: Water-Supply Systems (read sections 1-4 and 19-27)

Chapter Objectives: 

· Water Use

· Water Distribution

Quiz Topics: 

· What are the four municipal “uses” of water given in section 15.1? (The fourth one isn’t really a use)

· What are the seven factors affecting water use given in section 15.2?

· What does Figure 15.2 mean?

· What is the typical pressure required in water mains in commercial districts?  In residential? 

· What are distribution reservoirs?

· What are the three types of distribution reservoirs?

· Why are valves included in water distribution systems?  

· Why are hydrants included in water distribution systems?

· What are cross connections?

· Why does the hydraulic efficiency of pipes diminish with time?

Class Topics:

· Estimating pressure in a water distribution system

· Analyzing the operation of an elevated storage reservoir

Chapter 2: Descriptive Hydrology (read sections 1-14)

Chapter Objectives: 

· The hydrologic cycle

Quiz Topics:

· What is the hydrologic cycle? (See Figure 2.1)

· What is a river basin?

· What is precipitation?

· How is rainfall physically measured?

· What does it mean to report rainfall in units of length?

· How does precipitation vary in the U.S.? (See Figure 2.5)

· What is a rain shadow?

· What do Figures 2.6 and 2.7 mean?

· How is stream flow measured?  

· What is a stage-discharge relationship?

· How is river stage measured?  What is river stage?

· What is an acre-ft?

· What is a hydrograph?

· What is runoff?

· What do Figures 2.12, 2.13, and 2.14 mean?

· What is evaporation?

· What is transpiration?

· What is evapotranspiration?

Class Topics:

· Estimating average rainfall from a number of rain gauges

· Estimating stream flow

· Stage-discharge relationships

Chapter 3: Quantitative Hydrology  (read sections 1-8, 11-13)

Chapter Objectives: 

· Basic terms related to water transport

· Hydrographs

· Rainfall-runoff correlation

· The rational method

Quiz Topics: 

· What is interception? Depression storage? Soil moisture? Basin recharge?

· What three paths can precipitation follow to a stream?

· What is an effluent stream?  An influent stream?  An intermittent stream?

· What does Figure 3.1 mean?

· What does equation 3.2 mean?

· What is infiltration?

· What is the meaning of Figures 3.3 and 3.4?

· What is the rational method?

· Is the rational method appropriate for large or small areas?

· What is the time of concentration?

· What is a unit hydrograph?

· What is a synthetic unit hydrograph?

Class Topics:

· Hydrographs

· The Rational Method

Chapter 4: Groundwater (read sections 1-10, 12-22)

Chapter Objectives: 

· Aquifers

· Wells

· Groundwater as a water source

· Groundwater contamination

· Groundwater Movement

Quiz Topics: 

· What does Figure 4.1 mean?

· What are the sources of groundwater?

· What are aquifers?  

· What is an unconfined aquifer?

· What is a confined aquifer?

· What is porosity?

· How is water lost from the ground?

· What is a well?

· What is the cone of depression?

· What is drawdown?

· What do Figures 4.7 and 4.8 mean?

· What is a driven well?  A bored well?  What is the rotary method?

· What is well completion?

· What does Figure 4.18 mean?

· What is basin yield?

· What is safe yield?

· What is artificial recharge?

· What are four sources of groundwater contamination?

· What are advection, dispersion, and molecular diffusion?

Class Topics:

· Table 4.1

· Estimating groundwater flow using Darcy’s law

· Estimating aquifer properties from well tests

Chapter 5: Probability Concepts in Planning  (read sections 1-4, 9-10,12-15)

Chapter Objectives: 

· Flood probabilities

· Rainfall probabilities

· Duration curves

Quiz Topics: 

· What is the annual flood series?

· What is the recurrence interval?  The plotting position?  

· How is the probability of a flood being equaled or exceeded in a given year related to the recurrence interval?

· What is the partial duration series?

· What do Figures 5.8 and 5.9 mean?

· What is the probable maximum flood?

· What is a flow duration curve?

Class Topics:

· Estimate the probability/recurrence interval of relatively frequent floods

· Estimate the probability/recurrence interval of relatively rare floods

· Rainfall-duration curves

· Estimate the probability/recurrence interval of rainfalls

Chapter 7: Reservoirs (sections 1-4)

Chapter Objectives: 

· The parts of a reservoir

· Types of reservoirs

· Reservoir yield

· Reservoir capacity

Quiz Topics: 

· No Quiz

Class Topics:

· Types of reservoirs

· Figure 7.2

· Selection of river-reservoir capacity

Chapter 10: Open Channel Flow (read sections 1-13)

Chapter Objectives: 

· Estimating flow in open channels

· Measuring flow in open channels

· Canals 

Quiz Topics: 

· What is open channel flow?

· What is uniform flow?  Uniform depth?

· What is critical depth?

· What is supercritical flow?  Subcritical flow?

· What is varied flow?  What caused varied flow?

· What is a hydraulic jump?

· What is a free outfall?

· What is a weir?

· What is a Venturi flume?

· Why do engineers sometimes work on rivers and streams?

· What are Gabions?

· What is a canal?

· What may happen if a canal’s slope is too gradual?

· What may happen if a canal’s slope is too steep?

· What is freeboard?  (See Figure 10.17)

Class Topics:

· Estimating uniform flow using Manning’s equation

· Estimating normal depth

· Estimating critical depth

· Water-surface profiles for nonuniform flow 

· Measuring flow in open channels

Chapter 18: Drainage (read sections 1-9, 18-26)

Chapter Objectives: 

· Urban storm drainage appurtenances

· Urban storm drainage flows

· Design of storm sewers

· Highway drainage

· Design of culverts

Quiz Topics: 

· What is the purpose of urban storm drainage?

· What is an infiltration pond?

· What is a detention basin?

· How is the design of urban drainage works related to storms?

· What is a gutter?

· What is an inlet? A grated inlet?  A curb-opening inlet?

· What is a manhole?  What is the purpose of manholes?

· What is an outlet work?

· What is an invert?

· What does Figure 18.9 mean?

· What is longitudinal drainage?

· What is cross drainage?

· What is a culvert?

· What is the goal of the hydraulic design of most culverts?

· What does Figure 18.21 mean?

Class Topics:

· Estimating urban storm flow by Rational Method

· Designing storm sewers

Chapter 19: Sewerage (read sections 1-4 and 12-21)

Chapter Objectives: 

· Wastewater sources

· Elements of sewer systems

· Design of wastewater sewer systems

Quiz Topics: 

· What are the sources of wastewater disposed of in a typical community?

· What is inflow?

· What is infiltration?

· When does the daily peak in wastewater from residential areas usually occur?

· What do Figures 19.2 and 19.3 mean?

· What is a separate sewer system? 

· Which type of flow is used in most wastewater sewer systems, gravity or pressure?

· What is a combined sewer system?

· What are: building sewers; lateral or branch sewers; main sewers; trunk sewers; and intercepting sewers?

· What materials are used to make wastewater sewers?

· What is a grease trap?

· Gravity flow sewers systems may still need some pumping.  Why?

Class Topics:

· Estimating wastewater quantities

· Designing wastewater sewer systems

Chapter 12: Hydraulic Machinery (read sections 1, 3, 6, 9-19)

Chapter Objectives: 

· Turbines

· Pumps

Quiz Topics: 

· What is a turbine?

· What is an impulse turbine?  A reaction turbine?

· What is cavitation?

· What is a pump?

· What is a centrifugal pump?

· What does Figure 12.27 mean?

· What is a reciprocating pump?

· What is a rotary pump?

· What is an airlift pump?

· What is a jet pump?

Class Topics:

· Pump selection

· Pumps in parallel and series

· Estimation of pump flow in pipe systems

· Pump curves
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