HYDROGEOLOGY

Geology 460

Fall, 2012
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

Meeting Times:  
Lecture: MW 10:10-11:00 

Lab: F 9:05-11:00

Meeting Location:
Memorial 7320


Memorial 7320

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
Rationale of the Course:
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!
Attendance/Participation:

What you derive from this course will depend on your investment in this endeavor.  Attendance in lecture, laboratory, and field trips is expected; and unexcused absences for laboratory or field trips will result in a penalty of your grade. Excessive absences in the course will be reflected in your final grade. 

Grading Structure:
   Three Tests:                                                                             75%

   Laboratory and Problem Assignments:
  

   22%

   Department Seminar Attendance and Write-ups
:
     3%

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 
Academic Honesty:

All incoming JMU students sign a pledge to abide by the JMU honor code, which includes, but not limited to, not presenting others’ work as your own without proper acknowledgement. This honesty also includes not accessing/borrowing/incorporating past course assignments, laboratories, tests, or other materials. In short, you are expected to do your own work unless otherwise instructed. The spirit of this honor pledge will be implicit in all assignments.  Violation of this pledge will be prosecuted vigorously by the instructor and the honor council; penalties in the past have included receiving a failing grade on assignments, the course, and expulsion from the University. For more information, see the link http://www.jmu.edu/honor/code.shtml.

Inclement Weather:

JMU’s cancelation policy will apply for our lecture and laboratory meetings. Please check your email before coming to class in the morning in the event that the instructor has cancelled class due to unforeseen events. With regards to our field trips, the instructor will make a decision on whether or not the event will proceed no later than two hours from the planned meeting time.  However, you should be prepared for (and dress appropriately for), inclement weather for ALL field trips. For more information, see the link http://www.jmu.edu/JMUpolicy/1309.shtml.

Religious Observation Accommodations:

All faculty are required to give reasonable and appropriate accommodations to students requesting them on grounds of religious observation. The faculty member determines what accommodations are appropriate for his/her course. Students should notify the faculty by no later than the end of the Drop-Add period the first week of the semester of potential scheduled absences and determine with the instructor if mutually acceptable alternative methods exist for completing the missed classroom time, lab or activity.

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
Guidelines for Course Work

Lab Reports:

Most laboratory exercises will be conducted by teams of two or three students. These teams will work together until all of the raw data is complete.  Raw data will include, for example, measurements of stream cross sectional area, velocity, hydraulic conductivity, etc.  At this point, each student is to take the data and work alone on the lab report.

The following guidelines apply:

Allowed:

· Working together to generate raw data.

· General discussion of material presented in class, in laboratory, or in the textbook.  Examples include the use of flow charts, tables, and figures.

Not Allowed:

· Working together to process raw data (example: using data to determine total discharge of stream).

· Sharing or working together to generate spreadsheets or other tables, graphs, and figures. 
All tables, figures, and spreadsheets should be generated individually.

· Working together to interpret the data.

· Working together to formulate conclusions.

Exams:
The exams will be a combination of an in-class portion, and a ‘take-home section. The pick up and due dates will be announced in class. Exams will require a signed pledge conforming to the JMU honor code.

The following guidelines apply:

Allowed:

· For the take home section, all class notes, handouts, published materials, and internet sources may be utilized.

· Clarification of questions by the instructors.

Not Allowed:

· Any and all discussion concerning the test itself, or any exchange of notes, information, data, methodology, techniques, and units.

· Any use of previous years’ exams and/or related supporting materials.
