" ECOLOGICAL RISK ASSESSMENT
Osipova Nina A., associated professor,
PhD in chemistry

Matveenko Irina A., associate professor,
PhD in Philology

TOMSK -2015



F‘._.... v A

ECOLOGICAL RISK /




Ccontents

s 1. Course aims and objectives
s 2. Course contents

= 3. Main notions

m Conclusion



ECOLOGICAL RISK ASSESSMENT

(subject)

Is connected with some disciplines

HUMAN ECOLOGY

radioecology

ECOLOGICAL SAFETY

ECOTOXICOLOGY

GEOECOLOGY

ENVIRONMENTAL
chemistry




THE DEMANDS TO HOLDER
OF A MASTER'S DEGREE

e Be in possession of some topics in
geoecology, chemistry, biology,
toxicology, epidemiology

e [0 apply the Ecological Risk Assessment
methodology in the point of
interdisciplinary approach

e [0 participate in Ecological Risk
Assessment and Management

e [0 understand the principles and
foundation of the interaction "Human
Health-Environment”



The aim of the course

= S to give knowledge of the
environmental state and risk
awareness. The course attempts to
create an image of risk assessment
and management in combination as
an effective tool in environmental
management and protection.



having taken the course students
are to

» know the differences between
risk and hazard;

= be aware of multiple aspects
and interdisciplinary character
of risk studies;

= have an orientation in
legislation and standards
concerning risks;

be able to recognize environmental hazards and identify
risks;
know the main steps of environmental risk assessment

procedure;
have an imagination of typology of risk assessment methods;
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know how to organize risk
assessment;

know how to choose a
suitable methodical
approach for practically
carrying out risk analysis;

have an overview of risk
perception, acceptance
and communication;

have skills to characterize
environmental risks and
evaluate risk level;

be able to discuss and
evaluate risk assessment
reports;

be able to take part in
students should risk-based decision

making ;

have a conception of how

to use risk assessment

and management as

effective environmental
management tools.
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Course contents

Introduction
ECOLOGICAL RISK ASSESSMENT

The chemical risk and the european
regulations

Human health risk assessment from
exposure of chemicals

Carcinogen Risk Assessment
Radiation Risk Assessment



Key Words

hazard identification;
dose-response assessment;
exposure assessment;

risk characterization
chemical pollution
environmental risk
risk assessment



ECOLOGICAL RISK ASSESMENT

Ecological Risk Assessment

Problem Formulation

Characterization of

Exposure : Ecological
Effects

Analysis

Risk Characierization
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ASSESSMENT OF HUMAN HEALTH RISK FOR THE
POPULATION CAUSED BY CHEMICAL POLLUTANTS
OF THE ATMOSPHERE




There are some significant advantages to
this discipline, such as:

1. Seminars with active communication between lecturers
and students — not only standard lectures

2. The latest techniques are used (e.g. educational games,
case studies, business role plays, and idea creation are
facilitated by using PowerPoint presentations in class), and
the internet is used for activities

3. Elements of extramural education are used.

4., Classes with specialists from the state nature
conservative organizations who can give their insights and
personal experience from a real perspective to students of
our department
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not only standard lectures

Seminars with active communication between lecturers and
students — not only standard lectures. The latest techniques are
used (including analytic techniqgue for analysis of contaminants,
computer data base, computer programes) and idea creation are
facilitated by using PowerPoint presentations in class).
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s Self-study involves an exercise of carrying
out environmental risk analysis,
assessment and evaluation and making
proposals for environmental risk
management and also risk-based
decisions, concerning land-use and
emergency planning.
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ECOLOGICAL RISK
ASSESSMENT

We hope the program of the course would be
usefull for the students of the universities learning
science of environment safety and safety of
technical systems as well as for experts engaged in
Issues of ecological safety.

We are trying to built our resources gradually
and so far with support from both our universities
and the outside community.
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efinitions of risk

s In common risk is the chance that
something undesirable will
happen.

g Risk is described as a situation
which would lead to negative
consequences.

s Risk is considered as an indicator
of threat, or depends on threats,
vulnerability, impact and

ritncarkEaintys



Definitions of risk

Hisk = probabity of event occurring X (mpact ofevent ocuring

Risk = (probabilty of an aceident) x (losses per accident)




The concept of acceptable risk

s For a long period another concept —
the so called concept of absolute safety or
zero risk has been the bases of industrial
enterprise operation.

s [he concept of zero risk was replaced
by the so-called concept of acceptable
risk, the basis of which was formed by the
principle —to foresee and to prevent.

= [ his concept implies the probability of
accident and, hence, the measures for
prevention from accident occurrence and

development.



Strategic Risks In different

flelds of human activit

sphere of wital | SE Parameters

activity

Political Political damage (degree of political instability, terrorist threats, level of
defensibility of the country, level of trust to authorities by the population)

Economic Economic damage (non-recetved gross national product, falling of perfortmance
lewvel, investment into fized capital, etc.)

social social damage (decrease of average life expectancy, level of untitnely death,
share of the population below the breadline, etc.)

Matural - Frecuencies of emnergency situations, econotnic and social losses (number of

techno genic victims, number of people with the broken conditions of life, econotmic

scientific and
technical

datnage)

soientific and technical damage (share of assignments for science in gross
national product, share of hi-tech production)




The nature itself from one side and
the humans” activity from the other
side are sources of risks. The
avoidances on large chemical
enterprises, breaks in oil- and gas-
pipelines etc. represent significant
hazard and lead to high damage for
population and environment. Since
these risks are connected with
reliability of appropriate equipment,
their study directed to excuse the
payment for the providing and
support of the necessary level of



Strategic risks In natural an
d man-caused spheres

These risks nowadays become of
strategic character in connection
with global changes of inhabitancy,
development of technosphere and
increasing scales of acts of nature.



1.Risks of development of
dangerous natural phenomena
(earthquakes, flooding, hurricanes,
landslips, floodings, karst, forest fires,
etc.) (risk |mportance 1. OO)




ejealitiGuaceinetstiainiy

The 2011 Tohoku earthquake and
tsunami caused ruptures in multiple
water mains originating from the city's
water supply. Train service was also

sed to




Fukushima City is about 63 Kilometres
north-west of Fukushima I Nuclear
Power Plant, the site of the nuclear
accident that followed the tsunami.
Although outside the nuclear accident
exclusion zone, the levels of radiation in
the city caused residents to remain
indoors more, reducing economic

activity.




= [ he Fukushima disaster is the largest of
the 2011 Japanese nuclear accidents and
Is the largest nuclear accident since the
1986 Chernobyl disaster. Japanese
officials initially assessed the accident as
Level 4 on the International Nuclear Event
Scale (INES) despite the views of other




s Many countries have advised their
nationals to leave Tokyo, citing the
risk associated with the nuclear
plants’ ongoing accident. International
experts have said that a workforce in
the hundreds or even thousands
would take years or decades to clean
up the area.
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4, Risks connected with global change of
climate, degradation of environment,

planetary risks (0.24);
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Development of research In the
sphere of risk analysis
and assessment In Russia

the guideline of European
Community 82.501.EEC 1 Seveso
II Directive

s In Great Britain in 1985 the basic
part of legislation to prevent large

accidents called SIMAH



development of the research In the
Sphere of risk management in
ssja

The following factors contr'ff!uted

= 1. Traditional fields of mechanics, the theory of
machines and mechanisms in particular, deal with the
study of reliability of various devices. Such methods as
event tree and failure tree have been taken from this
sphere into the theory of risk management that
played significant role in risk investigation intensity.

= 2. The progress in the field of industrial and
environmental safety was initiated due to some large
industrial accident or catastrophe.

= 3. A wide circulation of foreign experience of risk analysis.

= 4. Development of managements as a science
contributed to the comprehension of the process
organization in risk analysis and assessment.



