Environmental Geochemistry I

1. Course Name: Environmental Geochemistry I

2. Course Code: GRM 2205

3. Course Description

This is the first of two parts of environmental geochemistry. It introduces students to how natural and some mad-made pollutants are disseminated in the environment. It covers topics including ecosystems, physical processes affecting contaminant fate, dispersion and transport in the physical environment,  types and kinds of pollution, global warming and climate change,  water pollution, radioactivity and mineral nutrients.

The course is divided into the following major topics:

· Ecosystems

· Physical processes affecting contaminant fate and transport in terrestrial and water environments

· Mechanical and biological dissemination of contaminants

· Pollution

· Types and kinds of pollution

· Water pollution

· Global warming and climate change

· Radioactivity

· Mineral nutrients

4. Course objectives

The objectives of the course are to:

· recognize the interwoven nature of the ecosystem
· introduce students to natural and man-made effects on the environment and human health
· present the ways in which contaminants move in the different environmental media

· identify the various sources of pollution and they affect the environment with an emphasis on water

·  introduce the global warming concept

· give an overview of the environmental impacts of radioactivity

· explain the importance of some elements to human health

5. Teaching and Assessment Pattern

Duration of the Course

The content of the course will be covered in one 15-week semester with three hours of instruction per week. 

Mode of Instruction

· Most of the instruction will be lecture-oriented but students will be encouraged to ask questions during the lectures

· Whenever possible, demonstrations will be made in the field during field excursions.

· Students will be free to seek help outside the Lecture room from the instructor and technicians at agreed times

· There will be monthly assignments.

· There will at least be two major tests

Assessment Pattern

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

	Requirements
	No. of units
	Contribution

	a) Tests

b) Assignments

c) Final examination

a & b

c
	2

4

1
	40%

60%

	Total
	
	100%


7. Reading List

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

Alloway, B.J. & Ayres, D.C. (1997): Chemical Principles of Environmental Pollution. Blackie, 395 pp

Fleet, M.E. (ed) (1984): A short Course in Environmental Geochemistry. Mineralogical Association of Canada. 306 pp.

Pepper, I.L., Gerba, C.P. & Brusseau, M.L. (1996): Pollution Science, Academic Press. 397pp Rose, A.W., Hawkes H.E. (1979): Geochemistry in Mineral Exploration, Academi Press. 657pp

Lecture Notes by A. Muwanga

7.Course Outline

Ecosystems

Functions of an ecosystem, ecosystems as food chains, terrestrial ecosystems, aquatic ecosystems, ecosystem processes

Physical processes affecting contaminant fate and transport in terrestrial and water environments

Water in soil and groundwater; movement of water in soil and groundwater – saturated flow, unsaturated flow, transient flow; movements of contaminants in soil and groundwater

Mechanical and biological dissemination of contaminants

Mechanical factors, biological factors, effect of the environment on dispersion

Pollution

Sources of pollution, point and non-point sources

Types and kinds of pollution: Atmospheric pollution, types of atmospheric pollution; 

Water pollution – inorganic water pollutants, organic water pollutants;  petroleum hydrocarbons, halogenated compounds; acid rain

Global warming and climate change

Causes, health and environmental effects

Radioactivity

Basics; radionuclides; ionising and non-ionising radiation, environmental and health effects of some types of radiation

Mineral nutrients

Macronutrients and micronutrients and their importance to human health

8. Suggested Teaching Programme

I. Ecosystems



(2weeks)

· Functions of an ecosystem

· Ecosystems as food chains

· Terrestrial ecosystems

· Aquatic ecosystems

· Ecosystem processes

II. Physical processes affecting contaminant fate and transport in terrestrial and water environments



(3weeks)       Assignment 1

· Water in soil and groundwater

· Movement of water in soil and groundwater – saturated flow, unsaturated flow, transient flow

· Movements of contaminants in soil and groundwater

III. Mechanical and biological dissemination of contaminants

(2weeks)

· Mechanical factors

· Biological factors

· Effect of the environment on dispersion

TEST 1

IV. Pollution





(3weeks)    Assignment 2

· Sources of pollution, point and non-point sources

· Types and kinds of pollution:

· Atmospheric pollution, types of atmospheric pollution

· Water pollution – inorganic water pollutants, organic water pollutants

· Petroleum hydrocarbons

· Halogenated compounds

· Acid rain

V. Global warming and climate change


(1week)

· Causes, health and environmental effects

VI. Radioactivity




(3weeks)  Assignment 3

· Basics

· Radionuclides

· Ionising and non-ionising radiation

· Environmental and health effects of some types of radiation

TEST 2

VII. Mineral nutrients


(2weeks) Assignment 4

· Macronutrients and micronutrients and their importance to human health

9. Responsibility of the Student

Regular attendance, do all assignments and tests

10. Responsibility of the Lecturer

Regular and punctual teaching, accurate and prompt grading of assignments, tests and examinations and available to students for consultation outside teaching hours.

