GEOE 475  Ground Water

Spring, 2009   Lecture 11 MW MI 220   Lab 2-4 W MI 323

Description:
GEOE 475  Ground Water, (2-1) 3 credits.  Prerequisite:  GEOL 201 or GEOE 221, and MATH 225, or permission of instructor.  Geohydrologic principles, applications, and design considerations concerning ground-water occurrence, flow, and quality.  Ground-water and surface-water relations; theory of aquifer tests; flow nets; head distribution by graphical, analytical, and digital models; ground-water contamination.  Specific topics include chemistry of ground water, exploration programs, aquifer tests, and computer solutions.  A design project is required.

Recom. Text:
Freeze, R.A., and Cherry, J.A., Groundwater, Prentice-Hall, 604 p.

References:
Domenico, P.A., and Schwartz, F.W., Physical and Chemical Hydrogeology, 2nd ed.:  John Wiley and Sons, 506 p.

Lohman, S.W., Ground-Water Hydraulics:  U.S. Geological Survey Professional Paper 708.

Driscoll, F.G., Groundwater and Wells:  Johnson Division.



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

Instructor:
Arden D. Davis, Professor of Geological Engineering



Department of Geology and Geological Engineering



South Dakota School of Mines and Technology



501 East St. Joseph Street



Rapid City, South Dakota  57701-3995



Phone:

(605) 394-2473





(605) 394-2461  (department secretary and voice mail)





(605) 394-6703  FAX



E-mail:

arden.davis@sdsmt.edu

Office:

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

Goals:
To give training, practice, and independent experience in the use of techniques for evaluation and solution of ground-water problems.

Topics:

1.
Basic definitions and principles; modeling examples (4 classes).



2.
Hydrologic cycle; infiltration/runoff (3 classes).



3.
Ground-water flow description; model simulations (2 classes).



4.
Flow nets; modeling examples (3 classes).

5. Pumping tests; analytical and numerical models (6 classes).

6. Geochemistry (2 classes).

7. Recharge and safe yield; legal aspects (2 classes).

8. Well construction (2 classes).

9. Project design considerations; use of models (4 classes).

10. Case histories; modeling examples (2 classes).

Tentative Course Outline (subject to modification):


Jan. 21:
Water; global hydrologic cycle; ground water; basic definitions.


Jan. 26:
Ground-water flow description; simulation with models.


Feb. 2:

Well equations; cone of depression from pumping.

Feb. 9:

Pumping tests; mathematical and computer simulations.


Feb. 18:
Analytical methods; comparison to digital simulations.


Feb. 23:
Guest lectures:  Black Hills Hydrology Study.


March 2:
Water-table contour maps; flow nets; simulations with models.


March 9:
Spring break.

March 18:
Engineering design considerations in ground-water projects.

Exam (tentatively; date subject to change if necessary.


March 23:
Geochemistry of ground water; chemical quality.


March 30:
Aquifer-test solution techniques.


April 6:
Legal aspects; international issues.


April 13:
Waste disposal; international and global issues.

April 20:
Field examples; use of ground-water models.

April 27:
Case histories; contamination problems; summary.


May 4:

Finals week.

Grading Policy:


50%

Homework and labs.


25-30%
Engineering design project or term paper.


15-20%
Examination.


5%

Attendance and attitude.

Students with special needs or requiring special accommodations should contact the instructor, Dr. Arden Davis, at 394-2473, or the campus ADA coordinator, Ms. Jolie McCoy, at 394-1294, at the earliest opportunity.

Estimated ABET Category Content:


Engineering Science:
2 credits or 67%


Engineering Design:
1 credit or 33%

Expected Outcomes


Upon completion of this course, students should demonstrate the ability to:

1.
Understand and apply Darcy’s law in the solution of ground-water problems.

2.
Understand basic aquifer properties such as effective porosity.

3.
Run a laboratory experiment with a permeameter to determine hydraulic conductivity.

4.
Conduct a field piezometer test and analyze the data to determine hydraulic conductivity.

5.
Conduct a field pumping test and analyze the data with the Theis equation to determine transmissivity and storage coefficient of an aquifer.

6.
Use a flow net to analyze and understand a ground-water flow problem.

7.
Describe two-dimensional ground-water flow with a partial differential equation.

8.
Design a reasonable solution for a basic ground-water problem.

9.
Effectively communicate a ground-water design report in written form.

Relationship of Course to Program Outcomes

GEOE 475, Ground Water, meets seven of the twelve outcomes for the geological engineering program:

(
Ability to apply basic knowledge in mathematics, science, and engineering;

(
Field, laboratory, technical, and computer competence;

(
Knowledge of contemporary issues;

(
Critical thinking and research skills;

(
Ability to communicate effectively;

(
Ability to design a system or process to meet desired needs; and

(
Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

The geological engineering program’s objectives define the field of ground water as an integral area of practice in the profession of geological engineering.  GEOE 475, therefore, helps provide students with an understanding of fundamental principles of geological engineering, and provides academic training as well as design experiences to prepare them for practice in the geological engineering profession.

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. 

                

