Geology 210






            Summer 2012


 Field Characterization of Aquifer Systems
Course Objective:  This course is designed to provide graduate students with advanced skills in field characterization of aquifer systems.  Lectures will be used to develop theories and discuss applications, and labs will be devoted to hands-on exercises and data acquisition.   Students will use a variety of pumps, meters and data logging equipment at the CSUS wellfield.  This information will be used to interpret aquifer and sediment properties and flow characteristics.  The objective of the class is to use field techniques to characterize subsurface and near surface hydrologic conditions.

Course Format:  This course will be taught in a compressed 6 week time period, and is a 3 unit lecture/lab course.  Students will need to commit a significant amount of time to meet the required 30 hours of lecture and 45 hours of lab time.  We will meet for 3 hours of lecture and problem solving on Tuesday evening.  Tuesday classes will be held in Napa Hall. 
On Saturdays, we will meet at the CSUS wellfield for an additional 2 hours of lecture and 7 hours of lab.  Saturday lecture and lab will normally be from 8:00 – 5:30.  Our last weekend exercise will be a 48 hour test where students will sign up for 12 hour shifts, and will end early Monday morning (Sept. 3).  

Please do not sign up for this class if you cannot attend all classes and all Saturday field events.  Also note that the last lab exercise is a two day event on Labor Day weekend.  Students will need to sign up for 12 hour blocks of time during Labor Day weekend.  Students who miss lab or class may be dropped from the class.

Students will need to complete readings and weekly assignments in addition to the scheduled lectures and labs.  You should plan on 5-10 hours of work outside of class (weekly) to complete these assignments.  


Please do not sign up for this class if you do not have additional time to devote to readings and assignments.
Prerequisites:  Successful completion of an undergraduate hydrogeology class, successful completion of an undergraduate chemistry class (2 semesters preferred).
Expected outcomes:  Students will become familiar with standard field methods and the literature that supports these methods.  Handouts, journal articles and class notes will be posted on the class web page, and will serve as a reference for working professionals.  Students will also become familiar with use and application of common field equipment, including pumps, meters, pressure transducers and electronic data loggers.
Required reading:  Journal articles, manuals and handouts from the hydrogeologic literature will be posted on the class web page.  This can be accessed at:
http://www.csus.edu/indiv/h/hornert/
Recommended reading:  Fetter, Applied Hydrogeology, 4th ed.  Many of our weekly discussions will begin with a review of basic principles.  Fetter’s Applied Hydrogeology provides a good foundation for these discussions.
Supplemental reading:  The following references are commonly used in the groundwater industry, and may help with some assignments.  You are not required to purchase these books, and copies will be available in Placer Hall for short term review.
 Roscoe Moss Company, 1990, Handbook of Groundwater Development: New York, John Wiley and Sons, 493 p. 

 Driscoll, F. G., 1986, Groundwater and Wells: St. Paul, Minnesota, Johnson Screens, 1089 p.

 Weight, W.D., and Sonderegger, J.L., 2001, Manual of applied field hydrogeology: NY, McGraw Hill, 608 p.


Instructor:  Dr. Tim Horner, rm. 1018 Placer Hall, telephone 278-5635, e-mail hornertc@csus.edu.  Office hours by appointment during the summer.
Evaluation:  Students will be evaluated based on a series of small assignments, weekly reports and a final project.

Assignments will carry the following weight:



5 weekly assignments






70%



Final project (due Monday Sept. 10)




30%

Many of our lab exercises will be conducted outside, regardless of the weather.  Come prepared to work in hot weather or wet conditions.  Bring lunch, water, hat, lawn chair, notepad, sunscreen and appropriate footwear for the Saturday labs.
Grading:  Grades will be assigned on the following scale, with plus and minus grades given at the numeric boundaries: A=90-100%; B=80-89%; C=70-79%; D=60-69%; below 60%=F.  There is no extra credit.  Attendance is mandatory, and students who miss a class without permission will not pass the course.  Students who are late to class or lab may be docked points.  Missed assignments without prior arrangement will be given a zero.
Course Outline and Schedule:

Week 1 (Tuesday July 24 lecture, Saturday July 28 lecture and field exercise)
· Site safety, site safety plans

· Water level measurement, hydraulic gradient, 3-point graphical solution to groundwater flow problem
· pH, EC, Turbidity, and dissolved oxygen meters and measurements, flow-through cells
Saturday field exercises:  Water level and groundwater gradient, measuring field parameters.

Week 2 (Tuesday July 31 lecture, Saturday Aug. 4 lecture and field exercise) 
· Filtration, sample bottles, sample handling, decontamination, chain of custody
· Working clean

· Pumps and bailers, purging, well construction, well and pipe volumes, low flow sampling
 Saturday field exercise- Pumps, bailers, field parameters and parameter stabilization

Week 3 (Tuesday Aug. 7 lecture, Saturday Aug. 11 lecture and field exercise)
· Pressure transducers, data loggers
· Calibrating a pressure transducer
· Vadose zone measurements: soil gas, soil lysimeters, permeameters
Saturday field exercise: installing pressure transducers in a well, monitoring water levels with pressure transducers, soil permeability
Week 4 (Tuesday Aug. 14 lecture, Sat. Aug. 18 lecture and field exercise) 
· Slug tests- pros and cons
· Slug test theory

· Methods of slug testing (pneumatic, slug in, slug out)

· Methods of slug test analysis

Saturday field exercise: slug tests

Week 5 (Tuesday Aug. 21 lecture, Sat. Aug. 25 lecture and field exercise)
· Step tests, well efficiency
· Field chemistry (Hach test kits)
Saturday field exercise: step test, field chemistry
Week 6: (Tuesday Aug. 28 lecture, Sat, Sun, Monday field exercise Sept. 1, 2, 3)
· Drawdown tests (time drawdown, distance drawdown)
· Confined and leaky confined aquifers
· Equations and background for testing leaky confined aquifers
· Graphical solutions for leaky confined aquifers
Saturday, Sunday, and Monday A.M. field exercise:  24 hour drawdown and 24 hour recovery test.  Students will sign up for blocks of time during the weekend to cover the drawdown and recovery periods.

Final project- due Monday Sept. 10
