Environmental Geochemistry II
1. Course Name: Environmental Geochemistry II
2. Course Code: GRM 3104 

3. Course Description

This is the second of two courses on environmental geochemistry. It introduces the different chemical processes occurring in the surficial environment. It further covers the chemical environmental impacts of mining with possible remedial measures and goes on to give a detailed account on the behaviour and environmental/health effects of various metals. An overview of the effects of hydrocarbon contaminants in soils and groundwater is also given.  

The course is divided into the following major topics:

· Chemical processes in the surface environment

· Behaviour of heavy metals in the environment

· Occurrence, chemistry  uses and environmental effects of selected metals

· Environmental effects of mining

· Hydrocarbons in soil and groundwater

4. Course objectives

The objectives of the course are to:

· Introduce the different chemical processes occurring in the surficial environment.

· Outline the behaviour of selected metals in the environment including their environmental and health effects.

· Provide knowledge on the impacts of mining with suggestions of some remedial measures

· Give an overview of the effects of hydrocarbon contaminants in soil and groundwater.

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. Practicals will be arranged after covering the engineering properties of rocks and soils.

Mode of Instruction

· Most of the instruction will classroom based and students will be encouraged to ask questions during the lecture.Where available, slides will be used for demonstration.

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

· There will be assignments at the end of each topic

· 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. (1993); Chemical Principles of Environmental Pollution, Blackie

Fergusson, J. E. (1990); The heavy Elements: Chemistry, Environmental Impact and Health Effects, Pergamon

Bowie, S.H.U. & Thornton, I. (eds.) (1984): Environmental Geochemistry and Health, Kluwer

Foerstner, U. & Wittmann, G.T.W. (1979): Metal pollution in the Aquatic Environment, Springer

Sengupta, M. (1992): Environmental Impacts of Mining; Monitoring, Restoration and Control, Lewis

Salomons, W. & Förstner, U. (1984): Metals in the Hydrocycle. Springer.

Lecture Notes by A. Muwanga

7.Course Outline

Chemical processes in the surface environment

Influence of bedrock on weathering. chemical factors influencing redistribution of elements; behaviour of heavy metals in the environment - 

Behaviour of heavy metals in the environment

General properties, biochemical properties of heavy metals, sources of heavy metals; environmental media affected
, behaviour of metal pollutants in the environment; 

Occurrence, chemistry  uses and environmental effects of selected metals

Occurrence, chemistry, uses, emission into the environment, sources and potential exposure, environmental and health effects of the following metals: As, Cd, Cr, Co, Cu, Pb., Mn, Hg, Ni, Ser, U, Zn.

Environmental effects of mining

Acid mine drainage, acid generation, remedial measures, mitigation measures; mining impacts on social / cultural aspects, remedial measures


Hydrocarbons in soil and groundwater

BTEX, fate and transport, contaminant properties, routes of intake; Non Aqueous Phase Liquids (NAPL), NAPL detection and characterisation, remediation techniques.

8. Suggested Teaching Programme

I. Chemical processes in the surface environment 

(2 weeks)

· Influence of bedrock on weathering

· Chemical factors influencing redistribution of elements

II. Behaviour of heavy metals in the environment

         (3weeks) Assignment 1

· General properties

· Biochemical properties of heavy metals

· Sources of heavy metals

· Environmental media affected

· Behaviour of metal pollutants in the environment

TEST 1

IV. Occurrence, chemistry  uses and environmental effects of selected metals  

      (6 weeks) Assignment 2

· Occurrence

· Chemistry

· Uses

· Emission into the environment

· Sources and potential exposure

· Environmental and Health effects of the following metals: 

· As, Cd, Cr, Co, Cu, Pb., Mn, Hg, Ni, Ser, U, Zn.

V. Environmental effects of mining



(2 weeks)  Assignment 3

· Acid mine drainage

· Acid generation

· Remedial measures

· Mitigation measures

· Mining impacts on social / cultural aspects

· Remedial measures


TEST 2

VI. Hydrocarbons in soil and groundwater

(2 weeks)  Assignment 4

· BTEX

· Fate and transport

· Contaminant properties

· Routes of intake

· Non Aqueous Phase Liquids (NAPL)

· NAPL detection and characterisation,

· Remediation techniques.

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.

