GEOE 663  Ground-Water Geochemistry

Spring, 2009
Description:
GEOE 663:  Ground-Water Geochemistry, (2-1), 3 credits.  Prerequisite:  GEOE 475 or equivalent.  A study of the natural chemistry of ground water and the effects of man’s activities on ground-water quality.  Laboratories include dispersion experiments and field trips to areas of interest relating to ground-water geochemistry.

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., Englewood Cliffs, New Jersey, 604 p.

Drever, J.I., 1997, Geochemistry of natural waters, 3rd edition:  Prentice-Hall, Upper Saddle River, New Jersey, 436 p.  

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:  thermodynamics, free energy.

2. Equilibrium constant; saturation indices; carbonate equilibria.

3. Well-field analyses; field problems.

4. Contaminant transport in aquifers.

5. Final design project.

Tentative Course Outline (subject to modification):

January 20:
Fundamental concepts.

January 27:
Saturation indices; carbonate equilibria.

February 3:
Madison aquifer springs; geochemical modeling.

February 10:
Ground-water mixing; field problem.

February 17:
Nitrogen contamination of ground water; field problem.

February 24:
Madison aquifer; nitrate contamination in Rapid City area (guest lecture).

March 3:
Gasoline contamination; biodegradation.
March 10:
Spring break.

March 17:
Ethylene dibromide contamination; field project.

March 24:
Inyan Kara aquifer; Dakota aquifer.

March 31:
Geothermal development and corrosion problems; field example.

April 7:
Proposed tailings disposal; field project.

April 14:
Acid drainage; Gilt Edge Superfund Site.

April 21:
Cyanide contamination; field example.

April 28:
Final engineering design project.

May 5:

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. 

                
