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PART 1 GENERAL INFORMATION ABOUT THE CURRICULUM
CURRICULUM ANNOTATION
1. NAME OF THE CURRICULUM «ECOLOGICAL RISK ASSESSMENT »
2. CODE OF THE CURRICULUM  ДНМ.В.2.1_________________________
3. SPECIALIZATION 05.04.06 ECOLOGY AND NATURAL RESOURCE USE__
4. MAJOR ENVIRONMENTAL PROBLEMS________________________________
5. DEGREE bachelor_____________________________
6. DEPARTMENT GEOECOLOGY AND GEOCHEMISTRY DEPARTMENT______________________________________________________
7. LECTURER_OSIPOVA N.A.___________________________________
Tel. 89069494369           E-mail osipova@tpu.ru__________
8. CURRICULUM OBJECTIVES:

The course «Ecological Risk Assessment» deals with contemporary conditions in the sphere of assessment and analysis of technogenic and natural risk. Special attention is paid to hazard and risk assessment of environmental chemical pollution: soil, water, air as a result of anthropogenic activity.

The course objective is to develop the basic concept and technical approaches aimed at the problem solution of safety and sustainable interaction of man and nature; to form the idea of the scale and consequences of anthropogenic impact on the environment, to make students familiar with the principles of quantitative and qualitative assessment of natural and technogenic risks, to develop the complex way of thinking permitting for minimization of negative impact on human and the environment. 

9. OUTCOMES:
In the process of the course study master-students are to learn map construction based on the results of analytical research that would contribute to their professional growth. As a result of the course study master-students are to acquire knowledge, skills and experience corresponding to the outcomes of the Basic Educational Program
The demands to holder  of a Bachelor’s Degree:
Be in possession of some topics in geoecology, chemistry, biology, toxicology, epidemiology;

To apply the Ecological Risk Assessment methodology in the point of interdisciplinary approach;

To participate in Ecological Risk Management;

To understand the principles and foundation of the interaction “Human Health-Environment”

be able to:

- use the obtained theoretical knowledge in solution of professional problems;
- predict the consequences of human activity for the environment;
be able to apply:

- methods of analysis and estimation of ecological risk for evaluation of impact on the environment; 

Scientific research and project competences:
Ability to formulate the problems, tasks, and methods of scientific research; to obtain new reliable data based on observations, experiments, scientific data analysis; to review scientific works, compile analytical references of information accumulated in the world science and production activity; to make conclusions and practical recommendations based on representative and original research results 

Skills in diagnosis of nature protection problems, development of practical recommendations in nature protection and sustainable development

Ability and readiness for active communication in the sphere of science, production and public activity

Ability to understand oral speech on professional  topics, translate information, write messages, articles, thesis, essays on the profile
10. CURRICULUM 

Unit 1. Main definitions. Risk and hazard classification 

Introduction. Main concepts, terms and definitions. International experience in the sphere of ecological risk analysis and assessment. Development of ecological risk assessment methods in Russia, comparison with foreign experience. Standards in ecological risk analysis and assessment according in terms of international standards of environmental quality assessment. Concept and structure of ecological risk. Types of ecological risk.

Unit 2. The concept of acceptable risk.

The concept of acceptable risk. Failure of zero risk concept. Analysis of greatest modern catastrophes.
Practical work №1. Risk analysis at the working place
Unit 3. Risk assessment and risk management 

Methods of risk analysis. General principles. The main stages: hazard identification, risk assessment, risk characteristics.

Risk management – control of ecological risk. Risk management as a type of activity (objectives, tasks, functions) and as a type of risk assessment result. Risk management. Risk forecasting. Ecological risk assessment of industrial enterprises as a basis for ecological insurance.
Practical work №2. Individual risk calculation
Unit 4. Technogenic hazards and risks 

Technogenic risk analysis. Complex and regular approach to the analysis of ecological risks in some branches of industry.

Methods of ecological risk assessment of mining industry enterprise.

Analysis and assessment of ecological risk at thermal power plants.

Analysis and assessment of ecological risk at gas stations operation.
Ecological risk variety and peculiarities of their assessment at oil production, oil-gas, mining plants.

Practical work № 3. Hazard and accident probability assessment at the industry by the method of event tree construction.

Unit 5. Natural dangerous phenomena and risks 

Natural risks. Natural risk analysis scheme. Geological, ecological and geoecological factors of natural risk. 

Practical work № 4. Analysis and assessment of natural risk 
Unit 6. . Dangerous natural-technogehic processes
Risk analysis and assessment of dangerous technogenic processes (DTP). Regional aspects.

Practical work №5. Risk assessment of DTP on Tomsk territory. 
Unit 7. 
Classification and effects of air and water pollutants.

Main pollutants, their impact on human organism. 

Practical work № 6. Human health risk assessment of chemical air pollution
Unit 8. Soil Pollution: Classification and Effects

Practical work № 7. Human health risk assessment based on geochemical data on soil pollution
Unit 9. Methods of Human Health Risk Assessment from Chemical Pollution 
Sanitary-hygienic risk assessment of human health from chemical environmental pollution. 

International experience in health risk assessment (ЕРА approach, the USA) and sanitary-hygienic assessment adopted in Russia. The concept of carcinogenic potential factor, danger coefficient. Criteria of acceptable risk. Multi-media health risk assessment of soil, air, water, food pollution. 

Practical work № 7. Complex human health risk assessment of environmental chemical pollution

11. YEAR__3     TERM __5    CREDITS __2_
PREREQUISITES: «Sustainable development of humankind», «Human ecology», «General ecology», «Technogenic systems and ecological risk»

12. COREQUISITES: «Health and ecotoxicology», «Theory and methods of contemporary ecology», «Ecological risk management»

13. TYPES OF ACTIVITIES AND TIME:

LECTURES 





16 hours
PRACTICAL CLASSES            

16 hours
CLASS HOURS               


32 hours
SELF-STUDY                           

36 hours
TOTAL





68 hours
15 PRACTICAL WORKS:
Practical work №1. Risk analysis at the working place
Practical work №2. Individual risk calculation
Practical work № 3. Hazard and accident probability assessment at the industry by the method of event tree construction
Practical work № 4. Analysis and assessment of natural risk 
Practical work №5. Risk assessment of DTP on Tomsk territory
Practical work № 6. Human health risk assessment of chemical air pollution
Practical work № 7. Human health risk assessment based on geochemical data on soil pollution
16. TYPE OF ATTESTATION EXAMINATION___________________________
Basic sources:

1. GLASSON, John. Introduction to Environmental Impact Assessment / J. Glasson, R. Therivel, A. Chadwick. — 2nd ed. — Oxford : UCL Press, 1999. — 496 p. — (The Natural and Built Environment Series) . — ISBN 1-85728-945-5: 150 р.

2. Keller, Edward. Essential Environmental Science / E. Keller, D. B. Botkin. — Danvers : John Wiley & Sons, Inc., 2007. — 454 p. : ил. — Index: p. 433-454. — Notes: p. 417-432. — Glossary: p. 410-416. — ISBN 978-0-471-70411-9.

3. Ecological Risk Assessment for Contaminated Sites / G. W. Suter II [et al]. — New York: Taylor & Francis, 2000. — 438 p. : ил. — Glossary: p. 369-376. — References: p. 377-422. — Index: p. 423-438. — ISBN 1-56670-525-8.

4. Alymov V.Т., Tarasova N.P. Technogenic risk: Analysis and assessment: Manual for university students. – Moscow: «Akademkniga», 2004. – 118 p.

5. Alymov V.Т., Krapchatov V.P., Tarasova N.P. Analysis og technogenic risk: Manual for university students. – Moscow: Kruglyi god, 2000. – 160 p. 

6.Nikanorova А.М., Khoruzhaya Т.А. Ecology: Manual for university ecologist-students. – Moscow: Vysshaya shkola, 1999. – 304 p.

7.Osipova N.A. Technogenic systems and ecological risk: Manual. Part 1. – Tomsk: Tomsk Polytechnic University Publishing House, 2005. -112 p.

Additional sources

1. Hopkins, Andy. Animals in Danger / A. Hopkins, J. Potter. — New York : Oxford University Press, 1997. — 22 p. — (Oxford Bookworms Factfiles. 1) . — ISBN 0194228053.

2. Hydrology and Lakes [Electronic Library Index]. — 261 Items. — Berlin : Springer Berlin Heidelberg, 1998. — (Encyclopedia of Earth Science) . — Заглавие с титульного экрана. — Электронная версия печатной публикации. — online date Wednesday, March 15, 2006. — Доступ из корпоративной сети ТПУ. — Adobe Acrobat Reader. — ISBN 978-0-412-74060-2 (Print). — ISBN 978-1-4020-4513-4 

3. Encyclopedia of Environmental Science and Engineering / Ed. by J. R. Pfafflina, E. N. Zieglera. — 5th ed. — New York : Taylor & Francis, 2006. Vol. 2: M-Z. — 2006. — 1383 p. — ISBN 0-8493-9843-6.

4. Encyclopedia of Environmental Science and Engineering / Ed. by J. R. Pfafflina, E. N. Zieglera. — 5th ed. — New York : Taylor & Francis, 2006.
5. Lisanov М.V. On technical regulation and criteria of acceptable risk // Bezopasnost truda v promyshlennosti. - 2004. - № 5. -  P. 11-14.

6. Lesnykh V.V. Risk standardization: foreign and domestic experience. hazard.fromru.com/Seminar/6/Lsnh_txt.htm.

7. Natural and technogenic emergencies: hazards, dangers, risks / Akimov V.А., Novikov V.D., Radaev N.N. – Moscow: ZAO FID «Delovoy express», 2001. – 344 p.

8. Khoruzhaya Т.А. Assessment of ecological hazards. – Moscow: Kniga-service, 2002.  – 208 p.

17. COORDINATOR Osipova N.A., associate professor, tel. (3822) 41-89-10________
18. AUTHORS Osipova N.A., Matveenko I.A.________________________
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ECOLOGICAL RISK ASSESSMENT

SPECIALIZATION: ЭКОЛОГИЯ И ПРИРОДОПоЛЬЗОВАНИЕ
PROFILE: геоэкология
DEGREE: Master
YEAR OF ENRONLMENT:  2011

YEAR 1; TERM 1

PREREQUISITES: «Sustainable development of humankind», «Human ecology», «General ecology», «Technogenic systems and ecological risk»

COREQUISITES: «Health and ecotoxicology», «Theory and methods of contemporary ecology», «Ecological risk management»

FORMS OF EDUCATIONAL ACTIVITY AND TIME BUDGET:

CREDITS                                                              2

	LECTURES
	16
	hours (class)

	PRACTICAL CLASSES

	16
	hours

	CLASS HOURS   
	36
	hours

	SELF-STUDY 
	36
	hours

	TOTAL
	68
	hours 

	FORM OF STUDY
	   Full-time


FORM OF INTERMEDIATE ATTESTATION:  EXAM IN THE 1-st TERM 

DEPARTMENT: Geoecology and Geochemistry Department 

THE HEAD OF THE DEPARTMENT: Doctor of geol.-min. science, Prof. Ye.G. Yazikov
THE HEAD OF THE BASIC EDUCATIONAL PROGRAM: Doctor of geol.-min. science, Prof. L.P. Rikhvanov
LECTURERS :  Candid. of Chem. Sc., associate professor N.А.Osipova

                           Candidate of Philol. Sc., associate professor I.А. Matveenko

2011

1. Objectives of the course

The course «Ecological Risk Assessment» deals with contemporary conditions in the sphere of assessment and analysis of technogenic and natural risk. Special attention is paid to hazard and risk assessment of environmental chemical pollution: soil, water, air as a result of anthropogenic activity.


The course objective is to develop the basic concept and technical approaches aimed at the problem solution of safety and sustainable interaction of man and nature; to form the idea of the scale and consequences of anthropogenic impact on the environment, to make students familiar with the principles of quantitative and qualitative assessment of natural and technogenic risks, to develop the complex way of thinking permitting for minimization of negative impact on human and the environment. 


The course tasks:

- assessment of acceptable levels of negative environmental impacts, 

- assessment of consequences resulting from increase in technogenic loads on the environment,
- learning the methods of quantitative and qualitative assessment of technogenic and natural risk,
- development of clear idea of chemical environmental pollution impact on  human environment, his health state and ecological wealth.

2. The place of course in the Basic Educational Program

The course «Ecological Risk Assessment» is incorporated in the variable part М2.В of the professional cycle М2 of the masters’ professional training curriculum in specialization “Ecology and Natural Resource Use”, Double Degree Program.
The curriculum  reflects the regional and university constituents in Masters’ training.

3. Outcomes
In the process of the course study master-students are to learn map construction based on the results of analytical research that would contribute to their professional growth. As a result of the course study master-students are to acquire knowledge, skills and experience corresponding to the outcomes of the Basic Educational Program: Р.1, Р.2, Р.4, Р.5*.  Correspondence of the course outcomes «Ecological Risk Assessment» to the competences developed by the Basic Educational Program is presented in the Table.

	Competences in accordance with the Basic Educational Program*
	Outcomes

	Р1
	Ability to formulate the problems, tasks, and methods of scientific research; to obtain new reliable data based on observations, experiments, scientific data analysis; to review scientific works, compile analytical references of information accumulated in the world science and production activity; to make conclusions and practical recommendations based on representative and original research results 

	Р2
	Skills in diagnosis of nature protection problems, development of practical recommendations in nature protection and sustainable development

	Р4
	Ability and readiness for active communication in the sphere of science, production and public activity

	Р5
	Ability to understand oral speech on professional  topics, translate information, write messages, articles, thesis, essays on the profile


**The outcome codes are deciphered in GOS VPO of specialization 130100 «Geology and Mineral Exploration» by April, 14 2000, № 340 Educational standard of TPU (2010).

4. Structure and content of the course
4.1. Course structure in units, activity and estimation forms
	№
	Name of the Unit
	Class hours
	Self-study

(hours)
	Total
	Forms of control and attestation



	
	
	Lectures
	Pract./ seminars
	Lab works
	
	
	

	1 
	Main definitions. Risk and hazard classification
	1
	
	
	4
	5
	Intermediate estimation

	2 
	The concept of acceptable risk
	1
	2
	
	4
	7
	Oral report

	3 
	Risk assessment and risk management
	1
	4
	
	4
	9
	Oral report

	4 
	Technogenic hazards and risks
	1
	2
	
	4
	7
	Intermediate estimation. Practical work report

	5 
	Natural dangerous phenomena 
	1
	4
	
	4
	9
	Practical work report

	6 
	Dangerous natural-technogehic processes
	1
	2
	
	4
	7
	Intermediate estimation 

	7 
	Classification and effect of air and water pollutants
	1
	6
	
	4
	11
	Final estimation

	8
	Soil Pollution: Classification and Effects
	1
	2
	
	4
	7
	

	9
	Methodology of Human Health Risk Assessment from Chemical Pollution
	1
	5
	
	4
	10
	exam

	
	Total
	9
	27
	
	36
	72
	


When submitting written reports students have to defend them. 
4.2. Course unit titles and content
Unit 1. Main definitions. Risk and hazard classification 

Introduction. Main concepts, terms and definitions. International experience in the sphere of ecological risk analysis and assessment. Development of ecological risk assessment methods in Russia, comparison with foreign experience. Standards in ecological risk analysis and assessment according in terms of international standards of environmental quality assessment. Concept and structure of ecological risk. Types of ecological risk.

Unit 2. The concept of acceptable risk.

The concept of acceptable risk. Failure of zero risk concept. Analysis of greatest modern catastrophes.
Practical work №1. Risk analysis at the working place
Unit 3. Risk assessment and risk management 

Methods of risk analysis. General principles. The main stages: hazard identification, risk assessment, risk characteristics.

Risk management – control of ecological risk. Risk management as a type of activity (objectives, tasks, functions) and as a type of risk assessment result. Risk management. Risk forecasting. Ecological risk assessment of industrial enterprises as a basis for ecological insurance.
Practical work №2. Individual risk calculation
Unit 4. Technogenic hazards and risks 

Technogenic risk analysis. Complex and regular approach to the analysis of ecological risks in some branches of industry.

Methods of ecological risk assessment of mining industry enterprise.

Analysis and assessment of ecological risk at thermal power plants.

Analysis and assessment of ecological risk at gas stations operation.
Ecological risk variety and peculiarities of their assessment at oil production, oil-gas, mining plants.

Practical work № 3. Hazard and accident probability assessment at the industry by the method of event tree construction.

Unit 5. Natural dangerous phenomena and risks 

Natural risks. Natural risk analysis scheme. Geological, ecological and geoecological factors of natural risk. 

Practical work № 4. Analysis and assessment of natural risk 

Unit 6. . Dangerous natural-technogehic processes
Risk analysis and assessment of dangerous technogenic processes (DTP). Regional aspects.

Practical work №5. Risk assessment of DTP on Tomsk territory. 
Unit 7. 
Classification and effects of air and water pollutants.

Main pollutants, their impact on human organism. 

Practical work № 6. Human health risk assessment of chemical air pollution
Unit 8. Soil Pollution: Classification and Effects

Practical work № 7. Human health risk assessment based on geochemical data on soil pollution
Unit 9. Methods of Human Health Risk Assessment from Chemical Pollution 
Sanitary-hygienic risk assessment of human health from chemical environmental pollution. 

International experience in health risk assessment (ЕРА approach, the USA) and sanitary-hygienic assessment adopted in Russia. The concept of carcinogenic potential factor, danger coefficient. Criteria of acceptable risk. Multi-media health risk assessment of soil, air, water, food pollution. 

Practical work № 7. Complex human health risk assessment of environmental chemical pollution

4.3. Competence distribution in the units of the course 
Distribution of the planned outcomes in the course units in terms of the Basic Educational Program developed within the given course and stated in paragraph 3 are presented in the Table.

	№
	Competencies
	Course units

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1. 
	Р1
	
	
	х
	
	
	
	х
	
	

	2. 
	Р2
	х
	х
	х
	
	х
	
	х
	х
	

	3. 
	Р4
	х
	х
	х
	
	х
	
	
	х
	

	4. 
	Р5
	х
	х
	х
	
	х
	
	х
	х
	х


5. Educational activities
In the process of the course study the following forms of students’ activity in combination of the methods and forms of students’ learning activity activation are used for achieving the planned educational results and competence development.
Methods and forms of study
	Forms of study
Methods
	Lectures
	Lab works
	Pr. classes./

Seminars
	Self-study 
	К. пр.

	IT-methods
	х
	
	х
	х
	

	Team work
	
	
	х
	х
	

	Case-study
	
	
	
	
	

	Game
	
	
	
	
	

	Problem study
	
	
	х
	
	

	Experience-based study
	х
	
	х
	х
	

	Advance self-study
	х
	
	х
	х
	

	Project method 
	
	
	х
	х
	

	Search method
	
	
	х
	х
	

	Research method
	
	
	х
	х
	


To achieve the course objectives the following means, techniques and procedures are realized:
· study of theoretical material of the curriculum at lectures using computer and information resources;
· self-study of theoretical material of the curriculum using Internet-resources, information resources, methodical aids, course books and other sources;
· drill of theoretical material at individual classes carrying out problem-solving, searching, and research projects.

6. Arrangement and methodical assistance of students’ self-study (SSS)

Current and advance SSS, aimed at development of awareness as well practical skills includes: 

· masters’ work at lectures, search for and analysis of literature and internet sources of information on the chosen theme of master dissertation,

· performance of home assignments, 

· using materials from information resources,  

· study of the topics for self-study,

· study of theoretical material for individual classes,

· preparation for the credit-test.

6.1.1. Topics for self-study:  

1. The natural hazards and risks. Earthquakes. Тechnogenic earthquakes. (Why, when, how and where they occur, what consequences we can expect, how to prevent them, which precautions we have to take against them, how to reduce risk,…)

2. The natural hazards and risks. Volcanic eruptions.(Why, when, how and where they occur, which consequences we can expect, how to prevent them, which precautions we have to take against them, how to reduce risk,…)

3. The technogenic accidents and risks in common (the causes, damage, appearance, the characteristic features, typical examples…) or in some kinds of activity, industry.

4. The ecological risk in oil industry.

5. The ecological risk in chemical industry.

6. The ecological risk in coal mining.

7. The ecological risk in nuclear industry

8. The regional aspects of ecological risk. Natural and man-made hazards.

9. The landslides in Tomsk region (in the world, in Russia, in any area – you can choose).

10. The flooding in Tomsk region (in the world, in Russia, in any area – you can choose).

11. The forest fires in Tomsk region (in the world, in Russia, in any area – you can choose).

12. The radiation risk induced by Tomsk Chemical Combine.

13. The impact of chemical pollution of environment on human health.

14.  The risk assessment for human health from chemical exposure in atmosphere.
15. Contaminated sites and the associated ecological risks.
16. Petroleum-contaminated sites and the associated environmental risks.

17. Radionuclides and the associated ecological risks. 

18. Air pollutants and their environmental fate and effects.

19. Wastewater treatment risks for on-site treatment systems.

6.2 Creative problem-oriented autonomous work (CPAW) is aimed at development of intellectual skills, a complex of universal and professional competences, formation of creative approach includes: 

: 

· search for, analysis, structuring, and presentation of research, analysis of scientific publications on the given topic of research,

· analysis of statistical and factual materials on the chosen topic,

· research work and participation in students’ conferences, seminars, and olympiads.

6.2.1. Approximate list of research tasks and problems:

1. Ecological risk analysis and assessment for human health from environmental pollution. 

2. Electronic toxicological database 

3. Program methods and techniques of risk calculation
4. Methods and techniques of health risk assessment of heavy metal environmental pollution 
5. Geochemical peculiarities of metal distribution in soil and their correspondence with population disease rate.  
7. Current and final estimation of the course study
Estimation of a master’s work is performed in terms of the results:
- self-study practical  work,
- masters’ mutual review of their works,
- analysis of the masters’ practical work reports,
- oral questions at the individual classes, exam (to estimate the awareness of the theoretical material).
7.1. Requirements for the content of exam questions 
The questions include two types of the tasks:

1. Theoretical question.

2. A question concerned with practical application of risk assessment methods for a definite sphere.

7.2. Approximate exam questions
1. International experience in the sphere of ecological risk analysis and assessment.
2. Risk standardization in Russia and aboard.
3. Standardization of ecological risk assessment and analysis taking into account international standards of environmental quality assessment.

4. Risk assessment methods. General principles. Main stages: hazard identification, risk assessment, risk characteristics.
5. Natural risks. The scheme of natural risk analysis. 

6. Risk analysis and assessment of dangerous natural-technogenic processes (DNTP). Regional aspects.

7. Technogenic risk analysis. Complex and systematic approach to ecological risk analysis in definite industries.

8.Sanitary-hygienic human health risk assessment of chemical environmental pollution. 

8. Methodical and information sources

Basic sources:

1. GLASSON, John. Introduction to Environmental Impact Assessment / J. Glasson, R. Therivel, A. Chadwick. — 2nd ed. — Oxford : UCL Press, 1999. — 496 p. — (The Natural and Built Environment Series) . — ISBN 1-85728-945-5: 150 р.

2. Keller, Edward. Essential Environmental Science / E. Keller, D. B. Botkin. — Danvers : John Wiley & Sons, Inc., 2007. — 454 p. : ил. — Index: p. 433-454. — Notes: p. 417-432. — Glossary: p. 410-416. — ISBN 978-0-471-70411-9.

3. Ecological Risk Assessment for Contaminated Sites / G. W. Suter II [et al]. — New York: Taylor & Francis, 2000. — 438 p. : ил. — Glossary: p. 369-376. — References: p. 377-422. — Index: p. 423-438. — ISBN 1-56670-525-8.

4. Alymov V.Т., Tarasova N.P. Technogenic risk: Analysis and assessment: Manual for university students. – Moscow: «Akademkniga», 2004. – 118 p.

5. Alymov V.Т., Krapchatov V.P., Tarasova N.P. Analysis og technogenic risk: Manual for university students. – Moscow: Kruglyi god, 2000. – 160 p. 

6.Nikanorova А.М., Khoruzhaya Т.А. Ecology: Manual for university ecologist-students. – Moscow: Vysshaya shkola, 1999. – 304 p.

7.Osipova N.A. Technogenic systems and ecological risk: Manual. Part 1. – Tomsk: Tomsk Polytechnic University Publishing House, 2005. -112 p.

Additional sources

1. Hopkins, Andy. Animals in Danger / A. Hopkins, J. Potter. — New York : Oxford University Press, 1997. — 22 p. — (Oxford Bookworms Factfiles. 1) . — ISBN 0194228053.

2. Hydrology and Lakes [Electronic Library Index]. — 261 Items. — Berlin : Springer Berlin Heidelberg, 1998. — (Encyclopedia of Earth Science) . — Заглавие с титульного экрана. — Электронная версия печатной публикации. — online date Wednesday, March 15, 2006. — Доступ из корпоративной сети ТПУ. — Adobe Acrobat Reader. — ISBN 978-0-412-74060-2 (Print). — ISBN 978-1-4020-4513-4 

3. Encyclopedia of Environmental Science and Engineering / Ed. by J. R. Pfafflina, E. N. Zieglera. — 5th ed. — New York : Taylor & Francis, 2006. Vol. 2: M-Z. — 2006. — 1383 p. — ISBN 0-8493-9843-6.

4. Encyclopedia of Environmental Science and Engineering / Ed. by J. R. Pfafflina, E. N. Zieglera. — 5th ed. — New York : Taylor & Francis, 2006.
5. Lisanov М.V. On technical regulation and criteria of acceptable risk // Bezopasnost truda v promyshlennosti. - 2004. - № 5. -  P. 11-14.

6. Lesnykh V.V. Risk standardization: foreign and domestic experience. hazard.fromru.com/Seminar/6/Lsnh_txt.htm.

7. Natural and technogenic emergencies: hazards, dangers, risks / Akimov V.А., Novikov V.D., Radaev N.N. – Moscow: ZAO FID «Delovoy express», 2001. – 344 p.

8. Khoruzhaya Т.А. Assessment of ecological hazards. – Moscow: Kniga-service, 2002.  – 208 p.

Internet-resources:
1. http://www.wiz.uni-kassel.de/dain/ A set of references for various electronic resources in the sphere of ecology, chemical safety, and risk assessment.

2.  http://www.riskworld.com/ The site reflecting different aspects of risk assessment contains information about new editions and publications, database and computer systems etc. 

3.  http://www.epa.gov/ The site of Environment Protection Agency (EPA). 

4.  http://www.epa.gov/iris/ The Integrated Risk Information System, (IRIS).

5.  http://www.epa.gov/iris/gloss8.html/Glossary of IRIS Terms. Revised: October 1999. 

6.  http://www.epa.gov/iris/subst/ Description of carcinogenic and toxic properties of the substances.

7.  http://www.scorecard.org/ Database on toxic danger. 

8.Official site of the Natural Resource Department of Tomsk Oblast: http://www.green.tsu.ru/

9. Universal encyclopedia: http://en.wikipedia.org/wiki/Main_Page
10.http://demoscope.ru/erh/index.html
9. Course rating
Course rating of master-students’ study estimation during a term is presented in the Appendix. In terms of the rating system the current estimation is performed every month during the term by means of points for students’ awareness of the course (answers for the questions, maximum points are 36),  results of practical activity (practical work performance, maximum points are 36), answer at the exam (maximum points are 28).
Maximum rating of the curriculum is defined by 100 points that corresponds to 100 % quality of knowledge.
10. Methodical aids of the course

To teach the course the following manuals and aids are used:

· Power Point lecture presentation;

· Library electronic resource;
-    Electronic library Elsevier;

· A set of graph applications;

· Computers;
· Computer program «Risk Assistant” 
The curriculum is based on the Standard of the TPU BEP in accordance with the requirements of FSES in specialization 022000 «Ecology and Natural Resource Use» of major «Geoecology». The curriculum is designed in the course of Agreement on development and performance of the Joint Master (Double Degree) Program of Tomsk Polytechnic University (Tomsk, Russia) and Paris-11 University (Paris, France).
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PART 2 METHODICAL MATERIALS FOR CURRICULUM
TOPICS OF ESSAY:
1. The natural hazards and risks. Earthquakes. Тechnogenic earthquakes. (Why, when, how and where they occur, what consequences we can expect, how to prevent them, which precautions we have to take against them, how to reduce risk,…)

2. The natural hazards and risks. Volcanic eruptions.(Why, when, how and where they occur, which consequences we can expect, how to prevent them, which precautions we have to take against them, how to reduce risk,…)

3. The technogenic accidents and risks in common (the causes, damage, appearance, the characteristic features, typical examples…) or in some kinds of activity, industry.

4. The ecological risk in oil industry.

5. The ecological risk in chemical industry.

6. The ecological risk in coal mining.

7. The ecological risk in nuclear industry

8. The regional aspects of ecological risk. Natural and man-made hazards.

9. The landslides in Tomsk region (in the world, in Russia, in any area – you can choose).

10. The flooding in Tomsk region (in the world, in Russia, in any area – you can choose).

11. The forest fires in Tomsk region (in the world, in Russia, in any area – you can choose).

12. The radiation risk induced by Tomsk Chemical Combine.

13. The impact of chemical pollution of environment on human health.

14.  The risk assessment for human health from chemical exposure in atmosphere.
15. Contaminated sites and the associated ecological risks.
16. Petroleum-contaminated sites and the associated environmental risks.

17. Radionuclides and the associated ecological risks. 

18. Air pollutants and their environmental fate and effects.

19. Wastewater treatment risks for on-site treatment systems.

PART 3 CONTROL RESOURCE BANK 
Estimating materials for current control
1) Give all possible definitions of risk. In what spheres could they be used?
2) Analyze technical, social, and economic causes of increase in number of technogenic accidents and catastrophes.

3) Make conclusion on distribution of economic losses of technogenic accidents and catastrophes depending on the type of accident processes and equipment used, causes of accidents, types of industrial processes 
4) Why do natural hazards boggle the mind?

5) What is hazard?

6) What types of  hazards are there? What are the examples of natural hazard?

7) What impact does Solar radiation have on the Earth? 

8) What processes are responsible for the differential motions of lithospheric slabs?

9) What are the consequences of intensifying greenhouse effect?

10) How do humans view natural disasters?

11) How does the population grow influence the hazard risk?

12) What processes lie beyond the limits of human ability to change them? 

13) What should be done to minimize the danger of hazards?

14) What does the avoidance or alleviation of the hazard impact necessitate?

15) What preventive procedures does the fourth step involve?
16) Name some of the pollutants.

17) What harm can they do to the environment?

18) How can they affect the human health?

19) According to what criteria can they be classified?
20) How are pollutants generally treated? Name four different processes referred to in the text.
21) What are the main causes of air pollution?
22) What is the usual way to control emissions of gas and particles into the atmosphere?
23) Which gas is mentioned as being particularly difficult to control?
24) What industries are affected by regulations to control the emissions of this gas?
25) What kinds of air pollution are found in your area? What could be done to control them?
26) What have urbanization and population growth resulted in?

27) What does dumping of industrial and municipal wastes cause?

28) What is the main problem in land?

29) How does soil pollution differ from air and water pollution?

30) What are the main sources of soil pollution?

31) What do industrial wastes consist of?

32) How do they affect the human organism?

33) Why do agricultural practices pose soil pollution problems?

34) What are the reasons of heavy soil pollution by biological agents?

35) What is the effect of mining on land?

36) What measures should be taken to solve the problems of soil pollution?

37) Name 3-4 differences between human health assessment and ecological risk assessment.

38) Name some reasons for using both these assessment in practice.

39) Give an example of inefficiency in using only ecological risk modeling.
40) Monitoring Questions

Part1

1. The main problems of safety theory formation. Safety and sustainable development problems.

2. Correlation of sustainable development conception, safety and acceptable risk.

3. What risks can threaten the essential public and state interests most?

4. Ecological aspects of safety.

Part2

1. Ecological risk as vector multicomponent value (quantity).

2. Why zero risk conception doesn’t fit adequately technosphere laws?

3. Give the main principles of acceptable risk conception.

4. What are the individual risk levels and what do they depend on?

5. List (Enumerate) the sources of risk and give the examples of risk levels for different sources.

Part3

1. Correlation of danger, vulnerability and risk conceptions.

2. Risk is the measure of qualitative danger estimation.

3. Natural risk, technogenic (anthropogenic) risk, ecological risk. Ecological danger factors. 

4. Risk classification according to their sources and damaging objects.

5. Natural, social, anthropogenic and ecological risks correlation.

6. Correlation of ecological risk and people (population) health risk. Individual and collective risk. Risk level.

Part4

1. What does the systems approach of risk assessment include?

2. Describe the risk assessment process of familiar to you production processes optionally (chemical agent synthesis, oil and gas transportation, oil and gas production, etc.). Choose at your will the influence recipient e.g. operation personnel, surrounding area.

3. What is the difference of risk methodology (concept) in Russia and abroad?

4. Revise basic probability theorems. What events (developments) are called opposite, independent?

5. What is logico-graphic scheme? Show it by example of event tree and fault tree.

6. What does event tree (fault tree) gives? What is the difference and similarity of these methods?

Part5

1. What stages does the natural risks analysis process include?

2. Characterize dangerous natural-technogenetic processes (earthquakes, landslides, mud flows, floodings) by means of quantitative indexes. In what cases they can be used as risk indexes.

3. Characterize natural disasters risks according to the character of damage. 

4. Using your knowledge from other training courses give short definitions to the following terms: desertification, World ocean level movements, permafrost new formation and retreat, deflation, water reservoirs level change, swamping, thermokarst, linear erosion, karst-suffosion process, abrasion, internal erosion, aufeis formation.

Part 6

1. Give the main reasons of industrial accidents.

2. Give the main reasons of accidents in coal sector. 

3. Give the examples of accidents in the world connected with the nuclear fuel cycle activity over the last 10 years using supplementary literature and Internet resources.

4. What magnitudes (values) characterize technogenic risk. Differentiation of normal operating conditions and emergency conditions in estimating risk.

5. Risks classification according to the sources of their origin and damaging objects.

6. Classify risks connected with the nuclear fuel cycle activity according to the following factors: target, character manifestation, nature of origin, character of damage. Give the examples in each group of risks.

Test questions 

1) Put the enterprises depending on their profile in the order of increasing danger level for environment and population.

a) enterprise producing synthetic detergents

b) thermal power plant

c) nuclear power plant

d) petroleum refinery

e) ore mining and processing enterprise
2) What is the name of mathematical science learning laws of random phenomenon?

a) mathematical statistics
b) the theory of probability
c) mathematical analysis
d) mathematical logic
3) Chose the right variant from your point of view. There can be several right variants. Explain your choice in two or three sentences. 

Monetary value estimation of human life :

a) absurd notion as life is invaluable

b) useful thing but consistent assessment is impossible

c) necessary to count the amount of pecuniary compensation in the case of death or injury as a result of tragic cases

d) necessary to justify the financial investments to prevent natural or technogenic dangerous situations

e) irrelevant nowadays as there are other more convenient ways of expressing loss
Estimating materials for examination

1. International experience in the sphere of ecological risk analysis and assessment.
2. Risk standardization in Russia and aboard.
3. Standardization of ecological risk assessment and analysis taking into account international standards of environmental quality assessment.

4. Risk assessment methods. General principles. Main stages: hazard identification, risk assessment, risk characteristics.
5. Natural risks. The scheme of natural risk analysis. 

6. Risk analysis and assessment of dangerous natural-technogenic processes (DNTP). Regional aspects.

7. Technogenic risk analysis. Complex and systematic approach to ecological risk analysis in definite industries.

8.Sanitary-hygienic human health risk assessment of chemical environmental pollution. 

Internet References for additional information
Internet-resources:

8. http://www.wiz.uni-kassel.de/dain/ A set of references for various electronic resources in the sphere of ecology, chemical safety, and risk assessment.

9.  http://www.riskworld.com/ The site reflecting different aspects of risk assessment contains information about new editions and publications, database and computer systems etc. 

10.  http://www.epa.gov/ The site of Environment Protection Agency (EPA). 

11.  http://www.epa.gov/iris/ The Integrated Risk Information System, (IRIS).

12.  http://www.epa.gov/iris/gloss8.html/Glossary of IRIS Terms. Revised: October 1999. 

13.  http://www.epa.gov/iris/subst/ Description of carcinogenic and toxic properties of the substances.

14.  http://www.scorecard.org/ Database on toxic danger. 

8.Official site of the Natural Resource Department of Tomsk Oblast: http://www.green.tsu.ru/

9. Universal encyclopedia: http://en.wikipedia.org/wiki/Main_Page
10.http://demoscope.ru/erh/index.html
