CE 871.3 - GEOE 475.3 Advanced Hydrogeology

Instructor: Dr M. J. Reeves, Civil & Geological Engineering

Timetable: MWF 08:30-09:30, Room 265 Geology Building



    F 14:30-17:30 (selected weeks)

Objective: The objective of the course is to develop advanced concepts in physical hydrogeology including aspects of regional flow systems, water supply and poroelastic behaviour of aquifer systems. The course also introduces the concepts of mass transport and chemical reactions in groundwater systems. It is assumed that students are familiar with the basic concepts of groundwater flow systems.

Course Outline:

Unit 1 : Introduction and Review (1): What is hydrogeology? The hydrologic cycle. Saturated and unsaturated flow.
Unit 2 : Aquifer Characterization (2): geologic depositional environments; effects of uplift, erosion and tectonism; hydrogeologic cross sections; piezometric surfaces; water-table maps.

Unit 3 : Groundwater in the Hydrologic Cycle (2): topographic driving forces; recharge and discharge.  Engineering implications; Implications for geological processes. 

Unit 4 : Principles of Hydraulic Testing (5): Elementary closed form solutions: Thiem, Theis, Hantush-Jacob analysis. Design of pumping tests; Single-well slug tests; Boundaries and partial penetration. Hydraulic tests in fractured rock; Well yield estimation and step-drawdown tests.

Unit 5 : Groundwater as a Resource (2): Development of groundwater resources; Yield analysis; artificial recharge; Conjunctive use.

Unit 6 : Stress, Strain and Pore Fluids(5): Deformable porous media; aspects of groundwater storage, confined aquifer responses and consolidation.
Unit 7 : Solute Transport (4)
Advection. Dispersion: Fickian model; Geostatistical model. Tracers and Tracer Tests : Field experiments. Estimates from plumes. Environmental tracers.

Unit 8 : Aqueous Geochemistry (2)
Equilibrium. Reaction kinetics. Reaction rates. Routine analysis. Specialized analysis. Describing chemical data.

Unit 9 : Chemical Reactions (4)
Acid-base. Solution-exsolution-volatilization-precipitation. Complexation. Redox. Hydrolysis. Isotopic processes.

Unit 10 : Equations of Mass Transport (4)
Diffusion. Advection-diffusion. Advection-dispersion. First-order kinetics. Equilibrium sorption. Boundary and initial conditions.

Unit 11 : Natural Systems (2)
Mixing. Reactions in the unsaturated zone. Reactions in the saturated zone. Age dating groundwaters. Carbonate systems. Mineralization. Hydrocarbon migration and  traps.

Unit 12 : Contaminant Hydrogeology (2)
Sources of contamination. Solute plumes. Solute sampling. Indirect detection methods.

For GEOE 475 completion of assignments is expected and a midterm examination will be held to cover the material in units 1-5. The final examination will cover units 1-12.

Marking Scheme GEOE 475:

Assignments/Quizzes

10%

Project Presentation/Report
25%

Midterm Examination

15%
Friday Feb 13 2009
Final Examination


50%

For CE 871 completion of assignments is optional as is participation in the midterm examination but a term paper and project presentation to the class is expected. The final examination will have higher expectations and be different to that for GEOE 475. Both finals will be held at the same time.

Marking Scheme CE 871:

Assignments/Quizzes
 
  0%

Project Presentation/Report
50%

Midterm Examination

  0%

Final Examination


50%

January 09
