Water Quality and Instrumentation

1. Course Name: Water Quality and Instrumentation

2. Course Code: GRM 3203

3. Course Description

This is an introductory course on groundwater quality and instrumentation.  Basic aspects of groundwater chemistry are reviewed, followed by the quality components.  Groundwater sampling, laboratory analyses, and quality control methods together with quality standards are practically assessed.  The necessary field and laboratory instrumentation are also considered.  It also covers basic solute transport mechanisms by groundwater.  Finally, it treats introductory groundwater chemical pollution sources and remedial measures.

The course is divided into the following four major topics:

· Groundwater Chemistry and Quality Components 

· Groundwater Sampling and Instrumentation

· Solute Transport

· Groundwater Pollution

4. Course Objectives

The objectives of the course are:

· To understand the chemistry of groundwater and its quality components.

· To describe and demonstrate the groundwater sampling methods.

· To appreciate the principles and apply groundwater field and laboratory instrumentation.

· To discuss and interpret solute transport problems.

· To assess and map out groundwater pollution sources and plumes.

5. Teaching and Assessment Pattern

Duration of Course

The content of the course will be covered in one 15-week academic semester with two hours of instruction per week that includes sessions to go over the assignments/exercises/homework/tests and one hour of weekly practical sessions.

Mode of Instruction

· Most of the instruction will be lecture-oriented, but students can still interrupt the instructor and ask some questions.

· Students are encouraged to seek help outside the lecture room from fellow students, the course instructor, other geology instructors, library, references, or the web/internet.

· There will be fortnightly assignments.

· There will be at least two major homework assignments and two tests.

· There will be weekly practical sessions.

Assessment Pattern

The following instruments will be used to assess the extent of growth of skills, abilities and understanding acquired:

	Requirements
	No. of units
	Contribution

	Tests, Practicals & Assignments
	(4)
	40 %

	Final examination
	(1)
	60 %

	Total
	
	100 %


6. Reading List

The reading list will include but not limited to the following texts:

· Domenico, P. A. and Schwartz, F. W. (1998). Physical and Chemical Hydrogeology (2nd Edn.). John Wiley & Sons, Inc., New York. 506p.
· Driscoll, F.G., (1986). Groundwater and Wells (2nd Edn.). Johnson Filtration Systems Inc., Minnesota. 1089p.

· Fetter, C.W., (2001).  Applied Hydrogeology (4th Edn.). MacMillan, New York, NY.

· Hamill, L and Bell, F.G., (1986). Groundwater Resource Development. Butterworths, London. 344p.

· Hudak P.F., (2000). Principles of Hydrogeology (2nd Edn.). Lewis Publishers, Boca Raton, USA. 204p. 

· MacDonald, A., Davies, J, Calow, R. and Chilton, J. (2005). Developing Groundwater: A guide for Rural Water Supply. ITDG Publishing. 358p.
· Todd, D.K., (1976). Groundwater Hydrology (2nd Edn.). John Wiley & Sons, New York. 535p.

· USEFUL NOTES: M. Owor Lecture Notes.
7. Course Outline

Groundwater Chemistry

Groundwater And Surface Water, Groundwater Quality, Basic Principles, Major Ion Chemistry, Applications Of Major Ion Chemistry , Isotope Hydrology 

Quality Components Of Groundwater

Electrical Conductance And TDS, Water Quality Standards, Drinking Water
Groundwater Sampling

Sampling Methods, Result Reliability, Monitoring Frequency, Sample Identity, Laboratory Procedures, Analytical Techniques

Solute Transport

Transport Mechanisms

Groundwater Pollution

Natural Causes Of Salination, Unnatural Causes Of Pollution, Examples: Contamination And Remediation  
8. Suggested Teaching Program

I. Groundwater Chemistry

[3 Weeks]

Assignment 1

Groundwater And Surface Water

Groundwater Quality

Basic Principles

Major Ion Chemistry

Applications Of Major Ion Chemistry 

Isotope Hydrology 

II. Quality Components Of Groundwater

[3 Weeks]
Assignment 2
Electrical Conductance And TDS

Water Quality Standards

Drinking Water
III. Groundwater Sampling


[3-4 Weeks]

Assignment 3
Sampling Methods

Result Reliability

Monitoring Frequency

Sample Identity

Laboratory Procedures

Analytical Techniques

TEST 1
IV. Solute Transport


[2 Weeks]


Assignment 4

Transport Mechanisms

V. Groundwater Pollution

[3 Weeks]


Assignment 5
Natural Causes Of Salination

Unnatural Causes Of Pollution

Examples: Contamination And Remediation  
TEST 2

9. Responsibility of the Student

Regular attendance; do all assignments, exercises, homework, field practicals and tests

10. Responsibility of the Course Lecturer

Regular and punctual teaching and field demonstrations/supervision; accurate and prompt grading of assignments, exercises, tests, practicals and examinations and available to assist students after formal lectures.

