GEOL 423 (Hydrogeology), 072
Syllabus 
Instructor: Dr. Abdulaziz Al-Shaibani



Office Location: 3-100
Telephone: 860-2620
Office Hours: as posted
Text Book:

1. Schwartz, F. and H. Zhang, 2003.  Fundamentals of Ground Water, John Wiley and Sons, New York.

Reference Books:

I recommend you supplement these textbooks with readings from the following (and other) valuable references:

· Fetter, C. W.  2004.  Applied Hydrogeology, 4th  Edition.  Merill Publishing Co

· Domenico, Patrick and F. Schwartz, 1998.  Physical and Chemical Hydrogeology, 2nd Edition.  John Wiley and Sons, New York.

· Freeze and Cherry. 1979. Groundwater.  Printice Hall.

· Driscoll, 1986. Groundwater and Wells, 2nd Ed. Johnson screens, St. Paul, Minnesota.

Although this course has no lab, we will take some time from lectures to demonstrate some hydrogeological concepts in the Hydrogeology/ Environmental Laboratory (room 26-208) or practice some field measurements.
You are also encouraged to attend departmental seminars, and browse the Internet for matters related to groundwater; classroom instruction and assignments should not be your only source for scientific education. 

Course Objectives: 

This course will cover the basic concepts of the theory and geology of groundwater occurrence and flow, including: 

· Introduction to the hydrology of surface and groundwater supplies;

· Water bearing properties of rocks;

· Hydrodynamics of flow through porous media;

· Flow nets;

· Well hydraulics;

· Analysis and evaluation of pumping test data;

· Occurrence of groundwater in various rock types and sediments;

· Introduction to groundwater chemistry and contaminant hydrogeology;
· Field techniques in groundwater exploration and survey.
· Groundwater occurrence in Saudi Arabia (major aquifers, basic geology, distribution, and quality).

___________________________________________________________

Grading:

Flexible curve rather than fixed scale

Two major exams:

30% (15% each)

Final exam:


25%

Homework and quizzes: 
25%

Project (report & presentation)15%

Attendance and participation   5%.

 (missing 20% of  classes without excuse = DN)
DETAILED COURSE OUTLINE

	WEEK #, DATE
TOPIC
	READING ASSIGNMENT
	HW

	
	
	

	Week 1                               Feb 16
	
	

	
	
	

	1. INTRODUCTION TO GROUNDWATER 
	Handout

1.1, 1.2
	1.1

	

	
	

	         Introduction, syllabus, course outline   etc 
	
	

	1.1
Why study groundwater
	
	

	1.2
Groundwater and the hydrologic cycle
	
	

	
	
	

	Week 2                                 Feb 23
	
	

	
	
	

	2. HYDROLOGIC PROCESSES AT THE EARTH'S  SURFACES
	
	

	
	
	

	  2.1.  Precipitation, EUD
	Handout
	2.1, 2.2 (new data), 2.7

	  2.2  Evaporation & Evapotranspiration and Potential ET
	2.1 – 2.5
	

	  2.3. Infiltration, overland flow, and Interflow
	
	

	  2.4. Runoff estimation, Flood predictions
	
	

	  2.5. Basin hydrologic cycle

	
	

	

	
	

	Week 3                             March 1
	
	

	3. BASIC PRINCIPLES OF GROUND WATER FLOW 
	
	

	
	
	

	3.1.  Porosity of a soil or rock
	3.1 – 3.3
	Lab 1

	3.2.  Darcy's Experimental Law



	Handout
	

	3.3.  Hydraulic gradient and groundwater flow direction
	
	

	


	
	

	Week 4                             March 8
	
	

	3. BASIC PRINCIPLES OF GROUND WATER FLOW (contd.)
	
	3.1, 3.3, 3.4, 3.6, 

	3.4. Hydraulic conductivity and permeability 
	3.4 – 3.8
	3.7, 3.8

	3.5. Lab measurement of hydraulic conductivity 
	
	

	3.6. Darcy's equation for anisotropic materials 

	
	

	3.8. Mapping flow in geological systems
	
	

	
	
	

	Week 5                        March 15
	
	

	4. GEOLOGY AND GROUND WATER 
	
	

	4.1   Aquifers and confining beds
	4.1 to 4.5
	4.1, 4.2, 4.3, 4.4

	4.2   Transmissive and storage properties of aquifers
	
	

	4.3   Geology and hydraulic properties 
	
	

	4.4   Properties of granular and crystalline media
	
	

	4.5   Properties of fractured media
	
	

	
	
	

	Week 6                       March 22
	
	

	*****EXAM I******

	
	
	

	5. Theory of Groundwater Flow
	
	

	5.1  Differential equations of flow in saturated zones
	5.1, 5.2, 5.4, 5.5
	5.1, 5.2, 5.4, 5.5

	5.2  Boundary conditions
	
	

	5.3  Initial conditions
	
	

	
	
	

	
	
	

	Week 7                           March 29

	5. Theory of Groundwater Flow , contd.
	
	

	
	
	

	5.4  Flownets
	
	

	5.5  Mathematical analysis of some flow problems
	
	

	
	
	

	Week 8                            April 5
	
	

	
	
	

	7. BASIC GEOLOGIC AND HYDROGEOLOGIC INVESTIGATIONS
	

	7.1  Key drilling and Push technologies
	7.1, 7.2, 7.4 – 7.6, Handout
	Lab2 

	7.2  Piezometers and water table observation wells
	
	

	7.4  Making water level measurements
	
	

	7.5  Geophysics in site investigations
	
	

	7.6  Groundwater investigations
	
	

	

	***********************April 12-16 Midterm Break*******************

	

	Week 9                       April 19
	
	

	9. RESPONSE OF CONFINED AQUIFERS TO PUMPING
	
	

	9.1   Aquifers and aquifer tests
	
	

	9.2
Thiem's method for steady-state confined flow 
	9.1 – 9.5
	9.1, 9.2, 9.3,

	9.3.
Theis solution 
	
	

	9.4.
Prediction of drawdown and pumping rate
	
	

	9.5.
Theis type curve method
	
	

	
	
	

	
	
	

	Week 10                     April 26
	
	

	
	
	

	11.  RESPONSE OF AN UNCONFINED AQUIFER TO    

          PUMPING
	

	11.1  Calculating drawdown by correcting  estimates for a confined aquifer 
	11.1 – 11.4
	11.1, 11.2

	11.2  Determination of hydraulic parameters using distance/drawdown data
	
	

	11.3.  A general solution for the drawdown
	
	

	11.4.  type-curve method
	
	

	
	
	

	Week 11                     May 3
	
	

	SOLVING WELL-HYDRAULICS PROBLEMS  WITH A PC 
	
	Lab 3, AquiferTest

	AquiferTest
	Handout
	

	
	
	

	Week 12                  May 10
	
	

	15.  MANAGEMENT OF GROUNDWATER RESOURCES
	
	

	15.1  Basic concepts
	15.1, 15.2
	

	15.2  Management Strategies
	
	

	Water Resources in Saudi Arabia
	Handout
	Lab4

	Rehabilitation of Wadi Hanifah
	Handout
	

	
	
	

	
**************Exam II ***************
	
	

	
	
	

	Week 13                     May 17
	
	

	16.  DISOLVED MASS IN GROUNDWATER 
	
	

	16.1  Dissolved Mass in groundwater 
	
	

	16.2  Types of Water analyses
	
	16.1, 16.2, 16.3

	16.3  Water-Quality standards
	
	

	16.4  Examples 
	
	

	16.5  Working with chemical data
	
	

	
	
	

	Week 14                     May 24
	
	

	19.  BASICS OF MASS TRANSPORT
	
	

	19.1  Advection
	19.1, 19.2, 19.3
	19.1, 19.2

	19.2  Diffusion
	
	

	19.3  Dispersion
	
	

	19.8  Tracers and Tracer tests
	
	

	
	
	

	
	
	

	
	
	

	Week 15                 May 31
	
	

	
	
	

	22.  INTRODUCTION TO CONTAMINANT HYDROGEOLOGY
	

	22.1  Types of problems and contaminants
	
	22.1 (a, b), 22.2, 22.4

	22.2  Non-point source contamination
	
	

	22.3  Point-source contamination
	
	

	22.4  Non-Aqueous phase liquids in the subsurface
	
	

	22.5  Techniques in problem investigation
	
	

	22.6  Field examples
	
	

	
	
	

	********************June 4 Last day of classes**********************

	

	***************** June 7 - 18            FINAL EXAMS************************


Selected Journals for reference (available at KFUPM Library)

Journal





Call No.


web site

Geology
 




QE 1.G528

Journal of Geological Society


QE 1.G4

Geological Society of America Bulletin 

QE 1.G15

AAPG Bulletin 




TN 860.A8

Water Resources Research  
 

GB 651.W32

Journal of Contaminant Hydrology
http://www.elsevier.nl/inca/publications/store/5/0/3/3/4/1/
Ground Water




GB 1001.G75
Hydrogeology Journal



GB1001 .H92
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