CWR 5125: GROUNDWATER HYDROLOGY
GENERAL INFORMATION – FALL 2010
DEFINITION: The course will cover the following topics: Darcy equation, flow nets, mass conservation, the aquifer flow equation, heterogeneity and anisotropy, storage properties, regional circulation, unsaturated flow, recharge, stream-aquifer interaction, well hydraulics, flow through fractured rock, numerical models, groundwater quality, contaminant transport processes, dispersion, decay, and adsorption.
OBJECTIVE: To improve knowledge of groundwater occurrence and movement, aquifer structure, well hydraulics, vadose zone hydrology, pollutant fate and transport, subsurface investigation of groundwater, artificial recharge, groundwater remodeling, groundwater management, saline water intrusion. The level of understanding should, upon completion of the course, be sufficient to appreciate the important issues in the current literature where the state-of-the-art engineering methods are used in prediction and interpretation of groundwater hydrologic processes, scientific essence, and engineering implications.  Synergy between groundwater modeling, hydrogeology, groundwater-surface water interactions, environmental quality, and groundwater remediation technologies will be mentioned. The course will involve readings from the groundwater hydrology literature and hands on computer practices.

PREREQUISIT: CWR 3201 Engineering Fluid Mechanics, CWR 4101 Hydrology or C.I.
INSTRUCTOR:
Dr. Ni-Bin Chang, P.E.                      Telephone: 823-1375

                                    Office: Engineering 2–Room 442F   E-mail: nchang@mail.ucf.edu

CREDIT: 3 semester hours

LECTURE: 4:30-5:45 pm (Tuesday and Thursday)
LOCATION: 386A in ENGR I PRIVATE 

OFFICE HOURS: 10:00-11:30 am (Tuesday and Thursday), or schedule an office appointment by e-mail
WEBSITES: http://my.ucf.edu/ 
REQUIRED TEXTBOOK: 
David K. Todd and Larry W. Mays, “Groundwater Hydrology ,” Third edition, 2005, John Wiley & Sons, Inc., New York 
SUPPLEMENTAL:
• Randall J. Charbeneau, “Groundwater Hydraulics and Pollutant Transport,” 2000, Prentice Hall 

• George, F. Pinder and Michael A. Celia, “Subsurface Hydrology,” 2006, John Wiley & Sons, Inc., New York 
• Chunmiao Zheng and Gprdon D. Benett, “Applied Contaminant Transport Modeling,” 1995, Van Nostrand Reihold, New York.
• Chang, N. B., “The Effects of Urbanization on Groundwater: An Engineering Case-based Approach for Sustainable Development,” published by ASCE in June. 2010 (ISBN 9780784410783)
PROCEDURE: Material will be covered by lectures, not necessarily restricted to the text/supplemental and handouts.  Students are expected to read the other assignments thoroughly.

PERFORMANCE: Material covered on the tests will include handouts, lecture notes and outside readings.
EVALUATION: All work must be your own.  A grade of "F" will be assigned for any work which is clearly not your own or cheating of any type. Note: The plus/minus system of grading will be used.


Homework
               40 %


Mid-term Exam.
30%

Term Project Presentation.                 10%

Term Paper Writing 
20%

HOMEWORK ASSIGNMENTS: All assignments should be done neatly and professionally. Pages must be numbered. The problem should be defined, diagrammed (if appropriate), and the solution should be developed in a step-by-step procedure. The final solution should be reported to two or three significant figures and underlined. You are encouraged to work together in study groups; however, identical (copied) homework will be awarded a grade of zero (0). All answers to homework problems will be provided through webct. All homework should be submitted thorough webct email system to me before due time.
LATE WORK: All work is expected to be completed on time. No late submission is acceptable. 
DISABILITIES: Students with disabilities that require accommodation should contact the instructor so that the necessary arrangements can be made.

Course Outline

Week of
                                   Topic                                                   Reading Assignment


8/24 (Lecture 1a)
Introduction: Course Requirements/ 


Chapter 1

Hydrologic Cycle and Water Budget 

8/26 (Lecture 1b)
Occurrence of Groundwater/Aquifer Structure/ 
Chapter 2 

           


Groundwater Interaction with Streams and Lakes

8/31 (Lecture 2a)
Movement of Groundwater/
 


 Chapter 3
Darcy's Law and Permeability
9/2   (Lecture 2b)
Movement of Groundwater/                                        Chapter 3

                                    Hydraulic Potential and Hydraulic Conductivity 
9/7 (Lecture 3a)
Movement of Groundwater/



 Chapter 3
Streamlines and Flow Nets 
9/9 (Lecture 3b)
Movement of Groundwater/



 Chapter 3

/General Flow Equations/

Aquifer Storage and Compressibility/Specific Yield 

(HW # 1 due at noon time on 9/17: 2.2.3, 2.8.2, 3.1.3, 3.1.6, 3.4.2, 3.5.2, 3.6.2, 3.10.1) 

9/14 (Lecture 4a)
Well Configuration/Water Well Construction
 Chapter 5
Aquifer Tests/Slug Tests 

9/16 (Lecture 4b)
Well Hydraulics/Steady Flow/Transient Flow
 Chapter 4
9/21 (Lecture 5a)
Well Hydraulics/Confined Aquifer/Theis Equation
Chapter 4

/Leaky aquifer

9/23 (Lecture 5b)
Well Hydraulics/Unconfined Aquifer


Chapter 4
(HW # 2 due at noon time on 9/29: 5.11.1, 5.15.2, 5.16.1) 

9/28 (Lecture 6a)
Vadose Zone Hydrology



Reading Assignment

9/30 (Lecture 6b)
Vadose Zone Hydrology



Reading Assignment

 (HW # 3 due at noon time on 10/10: 4.1.9, 4.2.6, 4.2.9, 4.3.1, 4.4.1, 4.4.6, 4.5.1, 4.6.1, 4.7.2, 4.8.3) 

10/5 (Lecture 7a)
Groundwater Levels and Environmental Influences/
      Chapter 6




Fluctuations due to Evapotranspiration and Meteorology

 
10/7 (Lecture 7b)
Groundwater Levels and Environmental Influences/
      Chapter 6




Fluctuations due to Tides and Other Impact

Mid-term #1: Take-Home Mid-term Exam (Due Date: 10/25 at noon time)
10/12 (Lecture 8a)
Discussion of Solution of Mid-term #1
10/14 (Lecture 8b)
Groundwater Quality/Contaminant Transport/
        Chapters 7, 8
Advection and Dispersion

10/19 (Lecture 9a)
Groundwater Quality/Contaminant Transport/ 

Chapters 7, 8
Sorption and Diffusive Mass Transfer

10/21 (Lecture 9b)
Groundwater Modeling/Governing Equations of Flows
Chapter 9
(HW # 4 due at noon time on 11/6: 6.9.2, 7.1.1, 8.8.1, 8.8.3, 8.8.4) 

10/26 (Lecture 10a)
Groundwater Modeling/Governing Equations/ 

Chapter 9



Couples Flow and Transport 

10/28 (Lecture 10b)
Groundwater Modeling/




Chapter 9

Density Driven Flow, Freshwater/Saltwater Interaction/

Term Project proposal: due at noon time on 10/30
11/2 (Lecture 11a)
Groundwater Modeling/ 




Chapter 9

Heat Transport and Groundwater Flow 



11/4 (Lecture 11b)
Groundwater Modeling/ Solution Procedure


Chapter 9
11/9   (Lecture 12a)
Groundwater Modeling/Software Support


Chapter 9

11/11 (Lecture 12b)
Groundwater Management/ Basin Yield  

           Chapter 10

Conjunctive Use between Surface Water and Groundwater

11/16 (Lecture 13a)
Groundwater Management/Aquifer Storage and Recovery  Chapters 10, 13
11/18 (Lecture 13b)
Groundwater Management/Remediation

 Reading Assignments


11/22 (Lecture 14a)
Groundwater Management Planning


          Chapter 13

 
11/24


Thanksgiving Holiday
11/30


Term Project Presentation (4:30 pm – 5:45 pm)
12/2


Term Project Presentation (4:30 pm – 5:45 pm)
12/9
   

Term Project Presentation (4:00 p.m. – 6:50 p.m.)

NOTE:
This is a course “outline” and is subject to revision at the discretion of the instructor. You will be informed in class if changes are made.

