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Aims

This module will examine the impact of human domestic and industrial activity on the quality and use of natural resources.  Specifically, the module will consider the sustainability of resource utilization, introducing students to the principles of the biological impacts of pollution from synthetic chemical and natural substances manipulated by human actions.  The module will focus on the polluted ecosystems as receptors and on the toxicological expression of environmental damage.  An introduction will be given to pollution control options, treatment systems and ecosystem restoration.

Learning Outcomes

At the end of this module students will acquire knowledge and critical understanding of the principles of: 

· how to approach the factual analysis of pollution events and to gain an understanding of the underlying causes of incidents with regard to the impacts upon terrestrial, atmospheric and aquatic environments

· value of the detailed analysis of case history experience at the regional, national and European Union levels, in planning future development to prevent a recurrence of past environmental incidents

· importance of aligning biological knowledge to engineering, planning, physicochemical, economics, sociological and other skills and disciplines in the analysis of environmental problems

· the methods of identifying and managing risk, with respect to human activities to which are attached potential environmental impacts

· how to assess the toxicological properties of new and existing chemicals and the factors that influence their expression at the individual, population and ecosystem levels

· the concepts of Continuous Improvement, the principles of Environmental Management Systems, the International Standards Organisation and European Directives as Guidelines, Codes of Practice or Legislation that safeguard environmental quality.

They will also understand how these principles have been developed and applied to other areas of biology, and know the methods and appropriate approaches required to solve problems in this area.

Recommended Reading:

References to some relevant research papers, books and web sites will be provided in the course notes by the lecturers. Additional material will be available via VITAL or the course website accessible on: http://pcwww.liv.ac.uk/aquabiol/BIOL202_Web/

Relevant Textbooks to provide appropriate background:

Connell,D., Lam,P., Richardson, B & Wu, R. (1999). Introduction to Ecotoxicology. Blackwell, Oxford.

Jackson, A.R & Jackson, J. (2000). Environmental Science: the Natural Environment and Human Impact. 2nd Edn. (Longman)

Jones, A., Duck,R., Reed, R & Weyers,J. (2000). Practical Skills in Environmental Science. Prentice Hall. 

Fellenberg, G. (2000). The Chemistry of Pollution. Wiley, Chichester, UK. 204pp

Kellow, A. (1999). International Toxic Risk Management. Cambridge Univ Press, 240pp.

Treweek, J. (1998). Ecological Impact Assessment. Blackwell Science. 300pp.

Walker,C.H., Hopkin,S.P. Sibly, R.M. & Peakall, D.B. (2001) Principles of Ecotoxicology (2nd Edition) Taylor and Francis, London  

Williams, I. (2001). Environmental Chemistry. Wiley Press. 375pp.

* All texts for this module are available on a reference or loan basis from the Harold Cohen library. You should consult the index or the Library Issue Desk for further details or in the event of queries.

Times and Locations of Lectures

Lectures will take place on Monday 11.00, Monday 14.00 and Tuesday 11.00, in Lecture Theatre 2 in the Life Sciences (Teaching) Building in Weeks 1-6.

Lecture Synopses

	Week
	Day and Time
	Date
	Lecturer
	No.
	Summary

Section 1: Misuse of Resources

	1
	Mon.11am
	21/01/08
	RTL
	1
	Impacts of man on the Biosphere-population, resources and pollution – general introduction

	
	Mon. 2pm
	21/01/08
	RTL 
	2
	Marine fisheries - Over-exploitation and mis-management 

	
	Tues. 11am
	22/01/08
	RTL 
	3
	Air quality & freshwaters – trans-boundary pollution in Europe

	
	
	
	
	
	

	2
	Mon.11am
	28/01/08
	RHM
	4
	Impacts of man on the Biosphere-population, resources and pollution – species loss and biotic homogeneity

	
	Mon.2pm
	28/01/08
	RHM
	5
	Air quality – acidification & nutrients - terrestrial

	
	Tues. 11am
	29/01/08
	RHM
	6
	Impacts of climate change

	
	
	
	
	
	

	
	
	
	
	
	Section 2 : Toxicology and Pollution Control

	3
	Mon. 11am
	04/02/08
	RTL
	7
	Toxicity and toxicology : Meaning and Measurements

	
	Mon. 2pm
	04/02/08
	RTL
	8
	Introduction to Biomarkers of pollution impact

	
	Tues. 11am
	05/02/08
	RHM
	9
	Pollution by heavy metals - impacts on terrestrial species and ecosystems

	
	
	
	
	
	

	4
	Mon.11am
	11/02/08
	RHM
	10
	Pollution by pesticides - impacts on terrestrial species and ecosystems

	
	Mon.2pm
	11/02/08
	RHM
	11
	Self Assessment and Review

	
	Tues.11am
	12/02/08
	RTL
	12
	Environmental Risk from industrial organic chemicals I : PCBs

	
	
	
	
	
	

	5
	Mon.11am
	18/02/08
	RTL
	13
	Environmental Risk from industrial organic chemicals II : Dioxins & Flame Retardents

	
	Mon. 2pm
	18/02/08
	RTL
	14
	Wastewater disposal : Sewage treatment and Endocrine disruption

	
	
	
	
	
	Section 3 : Recovery of Degraded and Derelict Ecosystems

	
	Tues. 11am
	19/02/08
	RHM
	15
	Terrestrial case study 1:Restoration ~ Building ecosystems

	
	
	
	
	
	

	6
	Mon. 11am
	25/02/08
	RHM
	16
	Terrestrial case study 1:Restoration ~ Degrading ecosystems

	
	Mon. 2pm
	25/02/08
	RTL
	17
	Improving the ‘Dirtiest Estuary in Europe’ – a case history of the Mersey Estuary and Irish Sea

	
	Tues. 11am
	26/02/08
	RTL
	18
	Self Assessment and Review

	
	
	
	
	
	


Self Assessment Strategy for this module

This module takes place over 6 weeks, and is assessed by examination in May.  No assessed coursework contributes to your mark for this module, but it is important that you are confident that you have understood the ideas and information outlined in the lectures.  We will therefore be giving you opportunities for you to assess your own progress. 

Lecture slots 11 and 18 are set aside for revision and review.  During each of these two sessions, students will be provided with a list of 30 short questions that relate to preceding lectures. 30 minutes will be allocated to students answering these questions, which will take the form of MCQ’s.  The rest of the session will be devoted to self-assessment (marking) with the correct answers being given out verbally by the lecturer overseeing the session. 

If you realise that you need further help with the ideas and information in this module you could:

· re-read you lecture notes carefully, thinking about the material within them

· read the sections of textbooks or other references that the lecturers have recommended

· discuss with your fellow students and see if you can complement your understanding

· make an appointment to see the relevant module lecturer, bringing a succinct description of your problem to the meeting.

Examinations:

The Theory (Written) Examination to be held in May, 2008 will provide 100% of the final mark for this module.  A re-sit opportunity will be available in August/September.

The Theory examination will last for 2h and the paper will be divided into three equally weighted sections as follows :

Section A. will consist of five questions requiring short answers and you will be expected to answer three. 

Section B will consist of one Disclosed Essay. The question on the summer and on the resit paper will be one of the two listed here : 

· Discuss why persistent contaminants may be a problem in aquatic ecosystems. How can these problems be managed?
· Discuss how predicted climate change might influence biodiversity.
Section C will comprise two unseen Essay Questions, and you will be expected to answer one of them.

IMPORTANT – when considering past examination papers for revision purposes, please note that although questions will be similar in type to those set in previous years, there will be some changes of emphasis in the subject matter covered (but still relevant to the outlines above) due to staff changes
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SUMMER 2004 EXAMINATIONS

Bachelor of  Science : Year 2

NATURAL RESOURCES : DEPLETION, POLLUTION AND TOXICOLOGY

Time allowed : Two hours

Candidates should answer THREE questions in Section A, Section B and ONE question from Section C.

Sections A, B and C each comprise 33% of the marks.

No additional paper is to be used and NO SHEETS CAN BE REMOVED from the examination

SECTION A : SHORT ANSWER QUESTIONS


SECTION A (Short Answers)

	
	                                                   Pollutant

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	



	
	Feature

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	



	
	Factor

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	




	
	Description

	Zinc


	

	Copper


	

	Aluminium


	




	
	Description

	Nitrogen dioxide


	

	Ozone


	


SECTION B : DISCLOSED ESSAY 
Give an account of the methods available for sewage treatment and disposal
SECTION C (Unseen Essay)
Write an essay on one of the following two topics :
1. Assess the ecological significance of the worldwide use of organochlorine pesticides 
during the period 1945-75
2. Evaluate the options for the revegetation of metalliferous mine waste taking
 account of technical and economic considerations.
(a)





List six key environmental pollutants of freshwater


 ecosystems ( 6 marks)





List six features of human societies in the modern world that determine


their economic and social standing (6 marks)





(b)





(c)





List  the key properties of polychlorinated biphenyls (PCBs)


that influence their environmental behaviour ( 6 marks)





(e)





Provide a brief description of the key environmental 


impacts of the gaseous pollutants listed below (6 marks)








Provide a one sentence description of the key properties of 


the metals listed below in relation to plant health (6 marks)





(d)








