HYDROGEOLOGY

Geology 460

Fall, 2011
Instructor:

Dr. L. Scott Eaton

Office:


Memorial 7100C 

E-mail:

eatonls@jmu.edu

Office Hours:

M,W: 11:00-12:00, Th 9:00-10:00 or by arrangement

Texts:  Applied Hydrology, C.W. Fetter 2001, 4th Ed. 


Basic Groundwater Hydrology, 1987, USGS Water-Supply Paper 2220 (see website for 


download link)


Groundwater, Freeze, R.A., and Cherry, J.A., 1979 (on reserve in my office)

Course Web Site:
http://csmres.jmu.edu/geollab/eaton/web/eaton.htm
Grading Structure:
   Three Tests                                                    75%

   Laboratory and Problem Assignments
  22%

   Department Seminar Attendance

    3%

Rationale:
Hydrogeology encompasses the interrelationships between geological materials and processes of water.  We will need both conceptual and mathematical tools to fully understand the fate of a drop of water once it enters the ground!  Algebra will become your best friend in this course, and first semester calculus will occasionally rear its ugly head.  The course will be structured to include both theory and application in our studies; we will first derive an equation, then discuss how to use it in “real world” situations.  Ultimately, you will complete the course with a well-rounded understanding of applied hydrology, plus a familiarity of the theory behind the application.  

Attaining these goals will require diligence on your part.  You must read the texts either before or shortly after class in addition to reviewing your notes.  Lively debate with your colleagues is encouraged; some professors in this department say equal learning occurs in the seminar room as in the classroom!  Hydrogeology is a cumulative discipline; a lack of understanding in one topic weakens the foundation for future topics.  This is a 400 level class; therefore, I will expect you to keep up with the material and assignments without badgering from me.

Problem sets and laboratory assignments will be assigned as we complete selected topics.  We will take at least two field trips to examine monitoring wells, measure stream discharge, etc.  For all assignments unless told otherwise, you may discuss the methodology of solving the problems with your colleagues, but ultimately, the work you submit must be of your own.   Unexcused late laboratories and problem sets will be marked down 5 points per day and will not be accepted 5 days beyond due date.  Questions and comments during class are welcomed.  If something is not clear, speak up!
Broad Goals of the Course:
· To analyze data, interpret results, and solve real-world practical problems in hydrogeology.
· To apply Darcy's Law and the Conservation of Mass Principles to solve real-world problems.

· To take water table and piezometer data and interpret groundwater dynamics

· To be able to design a field experiment to address a hydrogeologic question (e.g., how would you characterize a site with a contaminated spring?).

· To construct a conceptual model of groundwater flow within an aquifer system given basic geologic and hydrologic data.

· To evaluate the consequences at various scales of using groundwater: 1) local/physical changes (e.g., changes in flow), 2) ecosystem changes (e.g., changes in groundwater/surface water interactions), and 3) political/social issues (e.g., water rights).
· To be able to evaluate data collection practices in terms of ethics.
PRIVATE 
Topics:
Introduction - The Hydrologic Cycle


Fetter, chapter 1;
Heath, p. 1

Surface Water 





Fetter, chapter 2

Hydrologic Properties of Groundwater


Fetter, chapter 3








Heath, pp. 7, 8, 12








Freeze & Cherry, sections 2.4, 2.10

Aquifers and Aquifer Characteristics


Fetter, chapter 3








Heath, pp. 6, 26, 28








Freeze & Cherry, sections 2.4, 2.10

Principles of Groundwater Flow



Fetter, chapter 4








Heath, pp. 10, 12








Freeze & Cherry, sections 2.2, 2.9

Equations of Groundwater Flow



Fetter, chapter 4








Freeze & Cherry, sections 2.11, 2.12


Permeameters, Piezometers, and 



Fetter, sections 3.5

3 Point Problems





Heath, p. 10







   


Freeze & Cherry, pp. 23, 24

Flow Nets





Fetter, chapter 4








Heath, p. 21








Freeze & Cherry, chapter 5

Groundwater Flow to Wells



Fetter, chapter 5








Heath, p. 30








Freeze & Cherry, section 8.3

Regional Groundwater Flow



Fetter, chapter 7








Freeze & Cherry, chapter 6

Groundwater Geology




Fetter, chapter 8








Freeze & Cherry, chapter 4

Water Quality and Groundwater



Fetter, chapter 10

Contamination Transport   



Heath, p. 64, 66, 74

