GEOE 766  Digital Modeling of Ground-Water Flow Systems

Spring, 2009

Description:
GEOE 766:  Digital Modeling of Ground-Water Flow Systems, (2-1), 3 credits.  Prerequisite:  GEOE 475 or CEE 634, or equivalent.  Practical applications of digital models as tools in the study of ground-water flow systems.  Methods of simulating aquifer systems and solute transport will be used.  Specific emphasis will be placed on the development, application, and limitations of finite-difference and finite-element computer models.

Textbook:  
There will be no required textbook, but readings will be assigned from

references.

References:
Freeze, R.A., and Cherry, J.A., 1979, Groundwater:  Prentice-Hall, Inc.



Lohman, S.W., 1972, Ground-water hydraulics:  U.S. Geological Survey

Professional Paper 708.

Driscoll, F.G., 1986, Groundwater and wells:  Johnson Division.

Visual MODFLOW User’s Manual:  Waterloo Hydrogeologic, Inc.

Instructor:
Arden D. Davis, Professor

Department of Geology and Geological Engineering



South Dakota School of Mines and Technology



501 East St. Joseph Street



Rapid City, South Dakota  57701-3995



MI 315



Phone:

(605) 394-2473





(605) 394-2461  (department office)





(605) 394-6703  FAX



arden.davis@sdsmt.edu
Office:

1 M, 2 M, 8 Tu, 9 Tu, 1 W

Goals:

To enable students to use digital models in the design of ground-water projects and the solution of ground-water flow and contaminant transport problems.

Topics:

1.
Basic principles.

2. Programming of the Theis equation.

3. Well-field analysis.

4. Model of contaminant transport in a shallow aquifer.

5. Final design project.

Tentative Course Outline (subject to modification):

January 21:
Fundamental concepts; well-head protection areas.

January 26:
Mathematical description of ground-water flow; flow nets.

February 2:
Well equations; programming of the Theis equation.

February 9:
Analytic element models; simulation of flow systems.

February 18:
Well-field analysis with program.

February 23:
Black Hills Hydrology Study; guest lecture.
March 2:
Well field analysis (continued).

March 9:
Spring break.

March 16:
Field examples and case studies.

March 23:
U.S. Geological Survey models.

March 30:
Finite-difference modeling.

April 6:
Finite-difference modeling (cont.)

April 15:
Iterative processes; matrix solution techniques.

April 20:
Taylor series; field examples of modeling projects.

April 27:
Final modeling project.

May 4:

Finals week.

Grading Policy:


85%
Projects.


10%
Short assignments.


  5%
Attitude, attendance, and participation.

No examinations will be given during the semester.

Students with special needs or requiring special accommodations should contact the instructor, Dr. Arden Davis, at (605) 394-2473, or the campus ADA coordinator, Jolie McCoy, 394-1924, at the earliest opportunity.

Freedom in learning. Under Board of Regents and University policy student academic performance may be evaluated solely on an academic basis, not on opinions or conduct in matters unrelated to academic standards. Students should be free to take reasoned exception to the data or views offered in any course of study and to reserve judgment about matters of opinion, but they are responsible for learning the content of any course of study for which they are enrolled. Students who believe that an academic evaluation reflects prejudiced or capricious consideration of student opinions or conduct unrelated to academic standards should contact the dean of the college which offers the class to initiate a review of the evaluation. 

                

