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INTRODUCTION

Labor safety and vital activity — a branch of scientific knowledge that covers an
extremely wide range of issues that are closely related to the physical, chemical,
biological, health sciences and engineering.

Further development of the Ukrainian state assumes an active role professionally
trained, educated and erudite specialists with knowledge and humanitarian outlook in
various aspects of modern society, including the problems of its security.

Discipline "Safety and life™ is a leader in structural and logical scheme of training
in the educational degree "bachelor". "Safety and life" is a discipline that uses
achievements and methods of basic and applied sciences of philosophy, biology,
physics, chemistry, sociology, psychology ecology, economics, management, etc., and
allows graduates to solve professional tasks for a certain degree of the risk of internal
and external threats that cause emergencies and their consequences.

The purpose of the discipline is gaining student competencies, knowledge and
skills for professional activity on the specialty, taking into account the risk of industrial
accidents and natural hazards that can cause emergency situations and lead to adverse
effects on facilities management, as well as the formation of student responsibility for
individual and collective security.

Objectives of the discipline involves the mastery of knowledge, skills and ability
to solve professional tasks obligatory account industry requirements for the safety of
personnel and protection in hazardous and emergency situations.

Mastered discipline "Safety" future bachelors (junior specialist) should have a set
of comprehensive and professional competencies for life safety in their respective areas
of professional training to address problems associated with guaranteeing the health
care staff in the CO and emergency conditions dangerous situations.

The proposed guidelines should help teachers and students in the study of this
discipline, to form a preventive way of thinking and professional work of the future
expert

The paper contains basic techniques that allow practical course to learn safety and
life, as the complex relationships in the system "man-living environment™ at various
levels. Special attention is paid to the person of physiological and psychological
characteristics. Practice includes guidelines, tests, aimed at in-depth study of the
properties of the human psyche, types of human temperament and behavior that
contribute to a better understanding of theoretical material. Shows quantitative
characteristics of threats, including anthropogenic, specific methods and ways to
prevent or reduce their negative effects.

The modern period is accompanying the socio-economic and environmental crisis
in the society that has led to a disastrous decline in the living standards. In the recent
years Ukraine has seen a steady trend towards deterioration of health; every year a
growing number of factors affecting people. This leads to an increase in the number of
people, especially the young, with functional diseases and congenital deformities. This
situation requires urgent rehabilitation of children, enhancing cultural identity, taking
into account the importance of a behavioral component of the health formation that
corresponds to the strategic World Health Organization’s program “Health for All in
the Twenty-First Century.”



The history of society establishment has shown that neglecting life safety may
lead to serious negative consequences and tragedies. The main objective of life safety
Is warning and prevention of potential hazard, which is a universal feature of the
process of human interaction with the environment. All human actions and all
environmental components, except properties and positive results, are characterized by
the ability to generate harmful and dangerous factors.

Transformation of Ukrainian society through the development of production and
increase in economic activity leads to increased anthropogenic pressure on the
environment and imbalance in the environment. In the last two decades intensified
negative processes and phenomena, including landslides, mudflows, collapsing
riverbanks, the number of man-made accidents and disasters.

In most regions of Ukraine situation with drinking water supply is worsening. The
concentration of certain pollutants in many rivers, lakes and other bodies of water often
exceeds the maximum permissible levels by tens and hundreds of times. The number
of pollutants that reach the atmosphere because of stationary sources tends to decrease,
while the volume of pollutants coming from automobile transport is rapidly growing.
Over the last 5-6 years, it has become the largest polluter of the environment in cities.
Moreover, its contribution to the total emissions is constantly increasing. Industrial
emissions from chemical, petrochemical, oil refining and steel industries, the areas
contaminated by pesticides and the negative impact on public health, in particular
children, and hence future generations. In the areas of chemical plants, morbidity rate
Is too high, as well as the number of complications during pregnancy and childbirth,
congenital deformities, stillbirth, etc. The residents of radioactively and chemically
contaminated areas have suffered from growing incidence of malignant neoplasms.
Moreover, the mere statement of hazards from waste and pollution for present and
future generations is not eliminating the causes of the deep environmental crisis that
has engulfed almost the whole territory of Ukraine. Fundamentally, new environmental
and economic thinking should be established. Without establishing such thinking
among management personnel at all levels, it is, in fact, impossible to count on the
creation of a highly efficient, socially oriented and ecologically safe the structure and
model of the national economy in our country.

According to the current legislation, ensuring safety on the territory of Ukraine is
the responsibility of both state administrative bodies and each citizen in particular,
including private entrepreneurs. The Constitution of Ukraine envisages that each
everybody “has the right to the environment which is safe for life and health and to
reimbursement of the damage from the right violation” (Art. 50), but is also “obliged
not to harm the nature, and “reimburse the damage s/he made” (Art. 66).

The training program for the students of institutions of higher education in the
discipline “Life Safety”. (Joint order of the Minister of Education of Ukraine and the
Chief of Staff - Deputy Chief of Civil Defense of Ukraine as of 20.06.1995 N0.182/200
“About teaching the discipline “Life Safety” and “Civil Defense”) was one of the first
steps in the educational field. The next step in establishing a modern discipline was the
program on “Life Safety” published in 1999, according to the order of the Minister of
Education of Ukraine No0.420 as of December 2, 1998 “On the improvement of the
training on health and life safety at higher education institutions.”
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The Study Guide includes the main chapters of theoretical material on life safety,
in accordance with the typical program of the discipline. The main methods for
determining that allow practically learn the course of life safety as a complex of
interactions in the system “man-living environment” at different levels are gathered.
Special attention is given to a human, its physiological and psychological
characteristics, biomedical and social problems of health.

After each chapter, the Study Guide contains practical and laboratory exercises
aimed at in-depth study of properties of the human psyche and types of temperament.
Assessment of direct and indirect damage to people and the environment, namely noise
pollution, the risk of the use of pesticides; deviant behavior impact on safety and health;
description of dangerous biological agents and the investigation of accidents outside
workplace. This will contribute to a better understanding of the theoretical material.
Quantitative characteristics of threats, including man-made hazards, specific methods
and ways to prevent or reduce their consequences have been provided.

The authors will appreciate all comments and suggestions to improve the content
and structure of educational — methodical Study Guide in subsequent editions.



1. LIFE SAFETY TODAY IS A MULTIFACETED SUBJECT

Based on modern concepts, life safety is a discipline that studies the threats to
humans in daily life (at home, on the street, at work, on vacation) and emergency
situations (accidents, man-made and natural disasters, etc.) as well as methods of
protection from them.

As a complicated category, it covers the life and work of human interaction with
the environment (natural and artificial). Certainly, life safety today is a multifaceted
subject of understanding and perception of reality, which requires the integration of
different strategies, sectors, aspects, forms and levels of knowledge. The components
of this industry are diverse sciences on safety bearing ideological and professional
character:

- Humanities (Philosophy, Theology, Linguistics);

- Natural Sciences (Mathematics, Physics, Chemistry, Biology);

- Engineering Sciences (Strength of materials, Engineering, Electronics);

- Human sciences (Medicine, Psychology, Ergonomics, Pedagogy);

- Sciences on society (Sociology, Economics, Law).

Life safety accumulates the achievements, enabling the individual to realize their
potential without hurting himself or herself or the environment or society.

The aim of the education on life safety is the preparation of a human to active
participation in the provision of the continuous fulfilling life in the society, which is
changing dynamically. The main tasks of such education include:

- shaping a human culture according to its safety, its corresponding moral values,
attitudes, behavior, etc;

-ensuring a state of individual protection by the formation and development of
the personality traits that promote safety, and the necessary knowledge and skills;

- intensification of technical, scientific and other forms of educational work in the
direction of life safety both in educational institutions and beyond;

- promoting the increasing efficiency of the state system of public safety through
education and training of people to the adequate interaction, active position to improve
the state system, including the legislative sphere;

- improvement of education management of all groups of the population under the
criteria of life safety.

The object of the educational direction of life safety is considered the safety of the
person as a phenomenon, and the subject - security model. Hence, it prepares a person
to a normal life with the active participation to ensure safety, depending on the
environment (environment, life, transportation, entertainment, production, social
relations, etc.); State support system for human security (fire protection, law
enforcement, civil defense, labor, health, etc.) and individual security of a person
(psychological state, motivation, skills, personal protective equipment, etc.).

Basic concepts and definitions in the safety of life. Studying the discipline “Life
Safety” starts with the title consisting of two words “safety” and “life”. Let us first
discuss the term “life”. Although the concept of life has existed since the beginning of
humankind, the term “life” is relatively new. The term has appeared with the advent of
manned space exploration, but it is now increasingly being used in all spheres: we are
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talking about the life of the village, town, district and even the microorganisms,
although this, as it will be further viewed is inappropriate.

Human activity has a feature that distinguishes it from the rest of the activity of
living organisms and creatures. This feature is not only that people adapt to the
environment, but also transform it to meet their own needs, interact with it, hence,
deliberately reaches the set goal, arising from the manifestation of the specific needs.

As an element of nature and the link in the global ecological system, a human
feels the impact of the laws of nature. However, due to the activity combining its
biological, social, and spiritual cultural essence, a human itself impacts the nature,
altering and adapting it according to the laws of social development to meet its material
and spiritual needs.

Life is a human feature not to just act in life environment that surrounds it, but the
process of sustainable existence and personal self-fulfillment, group of people, society
and humanity in general in the unity of their needs and opportunities.

It 1s often possible to meet the definition of safety as “such state of any object in
which it is not in danger.” But this definition does not satisfy us completely, since this
understanding of safety only indicates the absence of the source of danger, that it can
describe some ideal situation in which safety is advocated as a desirable, but
unattainable goal. Safety is better defined as a state of activity upon which with the
predetermined probability the manifestations of possible hazards or risk of missing an
emergency may be excluded. However, this definition, as well as the previous one,
contains the “hazard” that had to be determined. The specialized literature contains
the following definition:

DSTU 22293-99 defines the term “safety” as a state of protection of a person and
society from the risk of incurring damage.

In the definition of “safety”, the term “risk” is also present. The risk of accidents,
damage to or malfunctioning of simple technical devices is not quite difficult to
determine. For the very complex technical systems, and especially for the person or
society, the risk is a category that has many individual features and characteristics and
it is extremely difficult and sometimes impossible to pinpoint it mathematically. In
such cases, the risk can be assessed only through peer review.

Safety is a balanced state of a human, society, state, natural and man-made
systems, etc. (upon peer review).

Safety is a state of protection of an individual and social from risk;

Human safety is a concept that reflects the very essence of human life, its mental,
social and spiritual heritage. Human safety is an integral characteristic of strategic
humanity direction the UN defined as ‘“sustainable human development”, a
development which is not only an economic but also a social, cultural, spiritual growth
that contributes to humanize the mentality of people and enrich the positive universal
experience.

Life safety is a branch of knowledge and scientific and practical activities aimed
at studying the general laws of hazards. The consequences of their impact on the human
body, fundamentals of protection of health and life of a human and its environment
against the hazards as well as the development and implementation of appropriate
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means and measures to create and maintain healthy and safe living conditions and
human activities both in everyday life and production as well as in emergencies.

Classification of hazards, affecting factors. Hazard is considered as an
objectively existing reality in relations among society and technology, human
environment. According to the definition, by the Committee on Risk Perception and
Communication of the US National Research Council hazard is “...situation or thing
that has the potential to harm a person.” According to the American researcher William
Marshall (1934-1996), it is a natural or man-made phenomenon, which may occur as a
result of phenomena or processes able to infect people, to cause property damage,
destroy the environment, etc..

Hazard is 1) a negative feature of animate and inanimate matter, which can cause
harm to the matter: people, environment, property.

2) a condition or situation that exists in the environment and can lead to the
undesirable release of energy that can cause physical damage, injury or trauma.

Hazards identified due to the principle of “everything affects everything”: the
source may be all the animate and inanimate objects; the risks exist to animate and
inanimate as well,

- Science that deals with hazard classification is called taxonomy. Depending on
the specific needs, hazard classification is applied according to different criteria:

- time of action (impulsive and cumulative);

- localization (associated with litho-, hydro-, atmosphere and space);

-consequences (disease, mortality, reduction in the life expectancy,
destabilization of society);

- scale (global, national, regional, local);

- scope for manifestations (domestic, sport, industrial);

- structure (simple and derivatives);

- origin (natural, technological, socio-political, combined).

Hazard classification according to the origin is the most frequently applied one.
Natural objects, natural phenomena and natural disasters that threaten the life or health
of a human (earthquakes, landslides, volcanoes, storms, hurricanes, fog, clouds,
asteroids) are distinguished among the natural hazards. Man-made hazards are
associated with the use of vehicles, technical equipment, the use of combustible,
flammable substances, different types of radiation. The social hazards are those caused
by low spiritual and cultural level, vagrancy, prostitution, alcoholism. The sources of
political hazard are conflicts at international level, political terrorism, war. Combined
hazards are divided into the following subgroups:

* natural-man-made (smog, acid rain, reduction of soil fertility);

* natural-social (addiction, epidemics, infectious diseases, venereal);

* social-technological (occupational diseases and professional injury)

All hazards, one way or another, are caused by striking (negative) factors.
Depending on the specific consequences of damaging factors on the human body, in
some cases, they fall into a harmful and dangerous.

A hazardous situation is an event, which creates a real opportunity to display
danger, or the danger appears.
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Hazardous factors are habitat factors that lead to injuries, burns, frostbite and
other injuries of the body or its organs and even to a sudden death.

Harmful factors are habitat factors that lead to poor health, reduced disability,
disease and so on.

According to the character, nature, and energy they possess, all the factors are
divided into the following groups: physical; chemical; biological; physiological.

Apart from the above-mentioned groups of harmful and hazardous factors, there
Is a group of passive - active factors: they effect through the energy of a human (still
sharp objects, rough or very smooth surfaces, etc.); and a group of passive factors that
affect people indirectly through the degradation of material properties (revealed
through the destruction, explosions, etc.)

Risks in a human life. Hazards may be observed in any sphere of activity and
guantitative characteristics depending on many factors that are constantly changing
over time. One of the most characteristic revelations of hazards is the risk. The action
risk or inaction risks is present in 90% of accident causes of injuries at work.

The term “risk” has no clear definition. There is no generally accepted system of
terms in risk assessment. The terms “hazard” and “risk” are the most often applied. The
interpretation of these terms is not agreed upon, therefore, it is important to give them
a precise definition that would reflect the relationships and contradictions between
society, environment, and the latest technologies. The source of hazard and risk to
human health can be society, environment, and technology altogether or each of these
factors individually, therefore, it is possible to isolate the source of hazard and risk of
natural, social or natural-social genesis (development).

In its broadest interpretation, the risk is taken as an act that is carried out in
conditions of uncertainty, but the risk can be passivity, inaction. Usually, people risk
in order to achieve the desired goal or to avoid physical hazards. Consequently, the risk
can be assessed as both a hazardous condition and an act (dangerous action of man as
part of the system).

The risk is the statistical frequency of likelihood of hazards occurrence, i.e.,
adverse circumstances that may occur within an adverse event; quantitative
characterization of hazards.

Consequences or quantification of damages caused by a hazard depends on many
factors such as the number of people present in the danger zone, the quantity and
quality of the damaged material assets, natural resources, the potentiality of the zone,
etc.

In the structure of subjective activity, risk performs various psychological
functions. It may be the aim of a human activity, and its motive, if she seeks for thrills.
Psychologists believe that everybody has the need for risk.

According to the degree of acceptability, the risk may be neglected, acceptable,
maximum allowable, excessive; however, to achieve zero risks, i.e. absolute safety is
impossible in practice.

At present, the most common are the concept of tolerable (acceptable) risk. Its
essence is to achieve such level of safety, which society could accept (economically
justify). The allowable risk is defined as the existing one in a kind of activity that does
not keep an aware person from actions related to a probable danger. Thus, acceptable
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risk is a compromise between the level of safety and technical, economic, social and
political possibilities of the state.

By increasing costs, the amount of risk may be significantly reduced, but
economic opportunities to improve technical safety are quite limited. Excessive
consumption of budget on the technical reduction of risk can harm social sphere
(expenditures on the medical sphere, education, pensions are reduced) and increase
economic risk. The balance between the cost of technical and social spheres is
necessary to be established. These circumstances should be considered when choosing
acceptable risk which society should accept.

In some countries (the Netherlands, Sweden, etc.) allowable risk level is set by
the law. The maximum acceptable level of individual risk of death is considered to
106 per year. A very small individual risk of death is 10 per year, the maximum risk
for the ecosystem is such upon which no more than 5% of the ecological community
type can suffer.

To compare the risks and benefits some countries introduced financial evaluation
of life. In Ukraine, many experts claim against, stressing that human life is sacred and
evaluate it financially is impossible. However, in order to protect a human, life should
be evaluated, especially when it comes to channeling funds for the salvation of a man
or compensation for a damage. In the US, human life is estimated at between 650
thousand and $7,000,000 (depending on the state). The introduction of the concepts of
acceptable risk, although there are those who criticize it for inhumane approach, will
significantly increase the safety of techno sphere and humans.

In Ukraine, the only state system of prevention of disasters and response so far
focused primarily on response and overcome the consequences of hazards. This affects
the capabilities, efficiency measures, reducing losses and reducing risk. The experience
of developed countries proves that the protection of the population and territories
should base on the risk management of natural and man-made disasters through the
application of preventive measures, the introduction of new quantitative methods for
assessing technological and natural risks. It is necessary to gradually change the
reflective management model, switch to a strategy focused on preventing the
consequences of emergencies, and minimize them. Therefore, the implementation of a
risk-oriented approach to reducing the risk of crises and the development of state
programs in prevention of adverse events and their elimination are the topical issues
nowadays.

The risk-oriented approach is a complex of organizational arrangements, which
involves monitoring, analysis, risk assessment of any entity because of probabilistic
safety analysis aiming at preventing disasters and risk management in general.

The main tasks of the risk-oriented approach is to ensure the safety of industrial
and warehouse buildings (structures), complex potentially dangerous objects and
objects with a high risk potential, enterprises, technical systems, objects of mass
occupancy (airports, seaports, river, rail and car stations of republican and regional
significance, stations), which are of strategic importance for the economy of the state.
The presence in Ukraine of over 17 thousand potentially dangerous objects leads to a
high probability of crises that could potentially threaten people, economy, and
environment. This calls for the creation of a real scientific basis for the development
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of methods for assessing the danger of objects and scientific foundations of the concept
of acceptable level of risk (socially, economically, technically and politically
reasonable risk does not exceed the maximum allowable level).

Switching to risk analysis and management should not only ensure the
overcoming of the negative trend to the increasing number of emergencies but also
minimize their negative consequences: life losses, financial losses, damage to the
environment.

The principles of risk-oriented approach are applied in both strategic planning and
daily activities of civil defense. One of the possible ways of improvement in this area
Is taking more effective practical measures to prevent dangerous situations and
minimize their negative consequences. This can be done by borrowing best practices
of effective regulation of state security from European countries.

Risk-oriented approach to the process of safety management involves the
following steps:

1. Identification of risk factors. It lies in identifying all the sources of hazards
(threats), events that trigger the occurrence of accidents or emergencies, descriptions
of objects and existing remedies, possible scenarios of the events and their ranking.

2. Risk assessment. This is the process of determining the likelihood of adverse
events (accidents) during a certain period and magnitude of impacts on human health,
property and the environment.

3. Risk management. In the area of environmental and technical safety, it is
oriented to minimize social and economic consequences of emergencies of technogenic
and natural character in Ukraine through the introduction of modern mechanisms of
regulation in this area because of a risk-oriented approach and ensuring an acceptable
level of safety of the population and territories. To achieve the declared goal the
following should be developed:

ethe system of monitoring, risk analysis and forecasting of emergency situations
as the basis of activities to reduce the risk of emergencies;

eemergency prevention system and state regulation risks mechanism;

eemergency response system;

ethe system of the training for administrative government officers, experts and
the public on reducing risks and emergency scales.

The risk-oriented approach also provides a measurement of risks, which is a legal
activity to develop and approve the rules of natural and industrial safety and regulations
towards business activities, which are determined on the grounds of the risk index
within acceptable measurement. It helps set the boundaries of acceptability of
technological activity. Introducing the measurement of risk emergencies of natural and
industrial character in Ukraine a state system of measurement is required. For its
effective functioning it is necessary to develop unified methodological approaches to
risk assessment of hazards of different nature and different type that exist in Ukraine;
consider all factors and sources of danger affecting the magnitude of the risk of
emergencies; human impact and climatic features of the territories; the significance of
all the consequences (of economic, environmental, social nature) that may be caused
by the expected emergency situations of natural and man-made character.
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Today, risk-oriented approach to the assessment of environmental issues is the
most promising area that is rapidly developing. Its application allows solving some
problems of toxicology and hygienic regulation. On the basis of risk analysis, a new
toxicometry with appropriate mathematical tools may be established, hygienic
rationing by creating a new methodological basis may be standardized. Thus, unlike
the toxic, carcinogenic factors have no obvious threshold actions, a single hygienic
measurement can be defined since it is impossible to determine such measurement
within traditional approaches. The risk-oriented approach may be applied as the
threshold for toxic and carcinogenic threshold factors that helps bring together
liminality and non-liminality as the principles of hygienic regulation.

A reference point for establishing acceptable levels of risk in Ukraine is risk index
in the developed countries: the minimum allowable risk should not exceed  110°;
maximum allowable should not be less than 110,

The methodology of risk-oriented approach has been applied in both strategic
planning and daily operational activities.

2.Man-made and Technological Hazards

The Sendai Framework for Disaster Risk Reduction 2015-2030 adopted by UN
Member States seeks to bring about a paradigm shift from managing disasters to
preventing them through greater focus on managing disaster risk. It also advocates for
reducing existing levels of risk and avoiding the creation of new risk in order to achieve
a substantial reduction in disaster losses by 2030.

The Sendai Framework serves as a blueprint for multi-hazard disaster risk
reduction. It has a wider scope than its predecessor covering all types of disaster risk,
caused by natural or man-made hazards including biological, technological and
environmental hazards.

The Sendai Framework calls upon “the United Nations Office for Disaster Risk
Reduction, in particular, to support the implementation, follow-up and review of this
framework™ including through generating evidence-based, practical guidance for
implementation in close collaboration with States.

To meet this demand, the Words into Action Initiative (WiA) was launched to
develop practical guides on how best to implement the priorities for action of the
Sendai Framework in order to achieve reductions in disaster-related mortality, numbers
of persons affected, economic losses and damage to critical infrastructure. Man-made
and technological hazards were identified as one of the main themes to be included in
this initiative.

The number and magnitude of man-made disasters worldwide has risen since the
1970s and continues to grow in both frequency and impact on human wellbeing and
national economies particularly in low and middle-income countries.

Several major technological accidents (e.g. the Bhopal gas tragedy in 1984, the
Chernobyl nuclear accident in 1986, and the Deepwater Horizon oil spill in 2010) and
the increased number of new hazardous substances and materials has highlighted the
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need to tackle these hazards within the overall frame of inclusive disaster risk
management.

The UN Office for Disaster Risk Reduction (UNISDR), the UN Environment
Program (UNEP) and the United Nations Office for the Coordination of Humanitarian
Affairs (OCHA) have collaborated to develop this targeted guide, which aims to
strengthen national and local disaster management plans, support training and capacity
building and to raise awareness of the risks and impacts of man-made and technological
hazards.

This guide provides a set of evidence-based, practical activities for
implementation at national and local levels for chemical, industrial and transport
accidents, and nuclear and radiological hazards under each of the Sendai Framework’s
four priorities for action.

The guide also highlights the existing diversity of thematic frameworks,
institutional and legal mechanisms at global and regional levels that are related to and
used for addressing man-made hazards. It also draws attention to existing
collaborations to implement these tools within the disaster risk.

Finally, the guide promotes and strengthens communities of practice and
professional networks. It will evolve and incorporate new knowledge as needed.
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The Sendai Framework for Disaster Risk Reduction 2015-2030 was adopted at
the Third UN World Conference on DRR in Sendali, Japan, on 18 March 2015. The
main features of the Sendai Framework are: 1) a shift in focus from managing disasters
to managing risks; 2) a wider scope which includes risk of small- to large-scale,
frequent and infrequent, sudden and slow-onset disasters, caused by natural or man-
made hazards, as well as related environmental, technological and biological hazards
and risks; and 3) a more people-centered, all-hazards and multi-sectoral approach to
DRR.

This Words in Action (WiA) Guide addresses man-made hazards, including the
subset of technological hazards. It is one of a series of documents prepared as part of
the UN Office for Disaster Risk Reduction (UNISDR) Initiativel supporting “the
implementation, follow-up and review of the Sendai Framework by generating
evidence-based and practical guidance for implementation in close collaboration with
States, and through mobilization of experts; reinforcing a culture of prevention in
relevant stakeholders”.

This WiA Guide was developed by a working group, consisting of government
representatives and international stakeholders, and chaired by UNISDR and the UN

16



Environment / Office for the Coordination of Humanitarian Affairs (OCHA) Joint Unit
(JEV).

The Guide takes a practical approach in addressing man-made and technological
(Man-made / Tech hazards), and builds upon previous analyses and recommendations
relating to such hazards in the context of DRR. The Guide builds on the outcomes of
the Open-ended Intergovernmental Expert Working Group on Indicators and
Terminology for the Sendai Framework, and the work on hazard classification and
terminology related to man-made hazards.

Man-made (i.e., anthropogenic, or human-induced) hazards are defined as those
“induced entirely or predominantly by human activities and choices”. This term does
not include the occurrence or risk of armed conflicts and other situations of social
instability or tension which are subject to international humanitarian law and national
legislation. Technological hazards are normally considered a subset of man-made
hazards.

Chemical, nuclear and radiological hazards, as well as transport hazards are
defined as those "originate from technological or industrial conditions, dangerous
procedures, infrastructure failures or specific human activities.

Examples include industrial pollution, ionizing radiation, toxic wastes, dam
failures, transport accidents, factory explosions, fires and chemical spills.
Technological hazards also may arise directly as a result of the impacts of a natural
hazard event. A technological accident caused by a natural hazard is known as a Notec.

This guide does not cover structural collapses of buildings and infrastructures
such as bridges, dams and factories as this is subject of another guide.

Purpose, Objective and Scope

The purpose of this Guide is to:

Improve understanding of risk management of man-made hazards as they relate
to DRR;

Provide practical guidance to national DRR focal points6 and technical experts
on how to address man-made hazards in the implementation of the Sendai Framework;

Raise awareness of man-made hazards within the overall DRR agenda, including
the challenges and opportunities in adequately addressing these.

This Guide outlines opportunities for DRR interventions focusing on the links
between man-made and natural hazards. It covers the management of man- made
hazards at different scales, and offers case studies from existing policies and practices.

The objective of this WiA Guide is on providing clear, straightforward, key
considerations that can be taken up by national and local-level DRR practitioners to
address man-made hazards. It is meant to provide timely, relevant and useful
information to the DRR community and to support knowledge management and
capacity building.

The Guide also highlights the existing diversity of thematic frameworks,
institutional and legal mechanisms at global and regional levels that are related to and
used for addressing man-made hazards. It also highlights existing collaborations to
implement these tools within the DRR community.
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Examples for disaster events related to man-made hazards

. Disasters related to radiological hazard: The Great East Japan
Earthquake and Tsunami of 2011 caused severe damages at the
Fukushima Daiichi Nuclear Power Plant, resulting in a large release
of radioactivity into the environment. More than one hundred
thousand people were evacuated because of the release of
radionuclides to the environment.

- Disasters related to chemical hazard: On 9 December 2014, an oil
tanker accident in the Sundarbans of Bangladesh led to the release of
approximately 350,000 litres of heavy fuel oil into the river and
mangrove ecosystem which is listed as a UNESCO World Heritage
and a Ramsar site.

- Disasters related to chemical hazard: In December 1984, a major gas
leak at a pesticide plant in Bhopal, India resulted in the release of 40
tons of methyl isocyanate gas. The incident caused an estimated 3,800
deaths in the immediate aftermath and a significant higher morbidity
for the exposed population which the government reported to be more
than 500,000 people.

- Disasters related to transport hazard: In July 1978, a road tanker
transporting liquefied propylene sprang a leak as it passed a camp
site at Los Alfaques in Spain. The leak resulted in the release of
liquefied gas into the camp site, where it immediately ignited. The
explosion killed more than 200 people and the devastation spread
for 400 yards in all directions.

The Sendai Framework requests governments to “establish a designated national
focal point” (Sendai Framework paragraph 27 g) for implementing the post-2015
framework. A selected number of man-made hazards have been chosen to illustrate the
topic. These are:

Chemical/industrial hazards;

Nuclear and radiological hazards;

Transport hazards.

The Sendai Framework requests governments to “establish a designated national
focal point” (Sendai Framework paragraph 27 g) for implementing the post-2015
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framework. A National Focal Point for DRR is defined as a national governmental
body and entry point responsible for the implementation, review and reporting of the
Sendai Framework and is supported by the national platform for DRR.

Marine incidents are described in a separate section. By providing concrete
examples of specific hazards, the guide will illustrate how similar guidance can be
compiled for other types of man-made hazards.

The scope of the WiA Guide is organized according to the four Sendai Framework
priorities for action (understanding disaster risk, strengthening disaster risk
governance, investing in disaster risk reduction, and enhancing disaster preparedness
and "building back better"). Each of these priorities is explored in terms of how and
what practical steps can be taken to better prepare for, prevent and respond to hazard
events. Each sub-section includes case studies, which illustrate the "what" and the
"how" of carrying out DRR- related actions for man-made hazards.

At the end of the Guide, a series of recurring themes from the Sendai Framework
are described. These include: collaboration and partnerships, data access, education
and training, science and technology, and the multi-hazard approach. An Annex with
relevant information and links to institutions, literature, resources, existing
communities and networks is provided.

The Guide is also intended to help UN Member States and relevant authorities
take a multi-hazard approach to risk. It advocates for strengthened collaboration
between man-made and natural hazards management communities and to ultimately
strengthen the involvement and accountability of all relevant stakeholders in reducing
disaster risk.

Overall, the Guide emphasizes the vital nature of improving current interaction
between all parties and at all levels to raise the profile of man- made hazards within the
DRR agenda. This is needed in order to make a visible difference in preparedness for,
prevention of and response to disasters caused by man-made hazards.

Target Audience

The Guide main target audiences are national DRR practitioners, including:

Government planners and policy-makers working within national and local
disaster risk management authorities, including national and local DRR focal points;

DRR experts in international, regional and national development and
humanitarian entities supporting countries on disasters and man-made risk
management; and

Technical experts working in various sectors of man-made risk management, who
wish to support national DRR strategies and programs. Background

How to Use this Guide

This WIA Guide on man-made and technological hazards is meant for practical
use. It provides practical examples of the types of actions that can be taken to prevent
or reduce the risk of man-made hazards and minimize their potential impacts on human
lives, health, well-being, livelihoods, the economy and the environment.

The content was compiled on the basis of information from recognized scientific
databanks of international authorities or institutions on basis of information available
at the date of publication.

19



The guide was developed in consultation with a working group, consisting of
member states’representatives and international stakeholders chaired by UN Office for
Disaster Risk Reduction (UNISDR) and the United Nations Environment Programme
(UN Environment). Additionally, marine hazards are covered in the Sendai Framework
priority 1 on “Understanding risk” in a separate section, with some case studies on
marine incidents also incorporated in the sections on transport hazards.

Each combination of a Sendai Framework priority and a domain is followed by at
least one case study illustrating how certain practical actions and measures have been
applied in various geographic locations, to provide food for thought for Man-made.
Tech community stakeholders, and give ideas on how to implement the same.

The references at the end of the WiA Guide provide more detailed information to
practitioners who wish to know more about key issues. Also provided is a list of
existing networks and platforms which actors may join to gain greater insights into
man-made hazards and their potential effects.

The “Business Case"

Man-made hazards — when materializing as industrial, nuclear or transport
accidents — have the potential to cost lives, cause injuries, impact livelihoods,
jeopardize long-term wellbeing and cause environmental damage. There is therefore a
strong "business case" for paying more attention to man-made hazards and integrating
these into an all hazard approach for disaster risk management.

For example, in 2015 massive explosions at a chemical warehouse in Tianjin,
China reportedly killed 139, injured over 700 and displaced 6,000 people. The same
year, a tailings dam failure in Bento Rodrigues, Brazil, released nearly 50 million tons
of toxic iron ore waste into the Doce River, affecting the lives of hundreds of thousands
of people downstream. What is still considered the worst industrial accident of all time,
a gas leak of methyl isocyanate (MIC) at the Union Carbide pesticide plant in Bhopal,
India in early December 1984 killed an estimated 16,000 people and injured up to
560,000, with nearly 4,000 of them suffering permanent disabilities. In 1989, the Union
Carbide Corporation (UCC) paid $470 million to settle litigation stemming from the
disaster.

In the Tauerntunnel fire in Austria in May 1999, a lorry carrying paint crashed
into surrounding cars inside the tunnel, resulting in the deaths of 12 persons, injuries
to 50 others and the closure of the tunnel for three months, with an economic cost of
€8,670,000 million (equivalent to approximately $9,700,000 million, May 2017) for
the reconstruction and renovation of the tunnel. In 1998, a truck carrying sodium
cyanide plunged off a bridge in Kyrgyzstan releasing approximately 1,800 kg of highly
toxic sodium cyanide into a river upstream of several villages. Not only did hundreds
of people require medical treatment due to contamination of the water, but the effects
on local fauna and fauna were considered disastrous.

In the United Kingdom, the average economic costs of a major industrial accident,
excluding environmental costs, have been estimated in 2016 at 95 million in injuries
and fatalities, more than 3 million in building damage, and more than 4 million in
business disruption and around 2 million in emergency services.

Accidental releases of radioactive material can affect millions of people and lead
to major economic costs. The Chernobyl accident caused the deaths of 30 power plant
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employees and firemen (including 28 deaths that were due to radiation exposure)
within the first few days and weeks, brought about the evacuation of about one hundred
thousand people from areas surrounding the reactor during 1986, and the relocation,
after 1986, of more than two hundred thousand people from what were at that time
three constituent republics of the Soviet Union: Belorussia, the Russian Soviet
Federated Socialist Republic (RSFSR) and the Ukraine. In the aftermath of the
Fukushima Daiichi accident in March 2011, more than one hundred thousand people
were evacuated because of the release of radionuclides to the environment. Estimates
of the total economic loss from the accident are still taking place and have already been
noted as significant. National disaster risk reduction strategies and policies offer an
opportunity both to reduce the risk and impacts of such accidents, and to mitigate their
Impacts when they do, by addressing man-made hazards as part of overall inclusive
disaster risk management.

Means of integrating and mainstreaming Man-made/Tech Hazards in DRR

The need for focused action within and across sectors, and at multiple levels of
governance (local, national, regional and global) are reflected in the four Sendai
Priority Areas for Action. This section outlines key considerations within each of the
four Priority Areas.

Sendai Framework Priority for Action1: “Understanding Disaster Risk™

Disaster risk is defined as "the potential loss of life, injury, destroyed or damaged
assets which could occur to a system, society or a community in a specific period of
time, determined probabilistically as a function of hazard, exposure, vulnerability and
capacity.

Understanding disaster risk in its various dimensions (vulnerability, capacity,
exposure of persons and assets, hazard characteristics and the environment) is
necessary in order for new and effective policies and practices for disaster risk
management to be developed and implemented. Such knowledge can include pre-
disaster risk assessments and is used for prevention and mitigation, but also for the
development and implementation of appropriate preparedness and effective response
to disasters.14

Key Considerations and activities for better understanding risk include, but are
not limited to, the following:

Conducting and ensuring access to pre-disaster risk assessment15 information:

Having a baseline for hazards, exposure, risks and vulnerability, including local
sources/potential hazard sites.

Collecting information on local institutions, capacities and plans to address
disasters;

Developing and regularly updating local and national maps on disaster risk,
hazards, human exposure and vulnerability, including key infrastructure elements;

Engaging with communities at risk to understand community structures, involve
formal and informal leaders;

Ensuring access of communities to risk information and supporting community
inclusiveness;
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Enhancing understanding of disaster risks among all stakeholders, including
government officials at all levels, civil society and non- governmental organizations
(NGOs), local communities, the private sector and responders/volunteers;

Improving the flow of disaster risk information from scientific and technical
experts to policy- makers, communities and other stakeholders, and assure appropriate
use of the same;

Strengthening understanding of disaster at the local level through education and
awareness-raising campaigns; and

Applying risk information in all its dimensions to develop and implement DRR
policies and strategies.

Understanding risk:

The case of chemical/industrial hazards.

A chemical accident is defined as "any unplanned event involving hazardous
substances that causes or is liable to cause harm to health, the environment or property,
such as loss of containment of hazardous substances, explosions, and fires”.16 The
impact at a local level of a chemical or industrial accident can be significant for the
surrounding community, and may also lead to contamination having a substantial and
long-term impact on the environment and livelihoods.

Key Considerations and activities for better understanding the risk of
chemical/industrial accidents. Include, but are not limited to, the following:

Identifying, understanding and prioritizing hazards and risks at national and local
levels, determining what related public authority bodies and resources exist, and where
gaps remain. This could be done by establishing criteria for identifying hazardous
installations considered to have the potential to cause accidents, as well as a system to
obtain information concerning certain specified categories of hazardous installations.

Establishing effective public governance for chemical/industrial accident
prevention, preparedness and response; including land-use planning, inspection
strategies, transboundary issues, involvement and communication with the public, and
accident follow-up.

Ensure adequate communication on risk amongst stakeholders, including
corporate management in hazardous facilities, public authorities, academia, labour
unions, international organizations, NGOs, community representatives and the media;

Timely and effective sharing of data between relevant authorities and stakeholders
(i.e., information on the location of hazardous facilities, residential areas, critical
infrastructure including utilities, transportation routes, medical facilities, schools and
vulnerable environmental sites).

Preparing and making available procedures and communication materials for
relevant stakeholders such as responders, public health authorities and the public on
what actions to take in case of an accident.

For industry, developing a strong operational safety culture in facilities, which is
at the heart of business operations, and understanding the risks posed by organizational
activities dealing with hazardous substances.

Understanding risk:

The case of nuclear or radiological hazards.
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Emergency is sometimes used interchangeably with the term disaster, as, for
example, in the context of biological and technological hazards or health emergencies,
which, however, can also relate to hazardous events that do not result in the serious
disruption of the functioning of a community or society.

The International Atomic Energy Agency (IAEA) defines an emergency as a non-
routine situation or event that necessitates prompt action, primarily to mitigate a hazard

or adverse consequences for human life, health, property or the environment.20 This
includes nuclear and radiological emergencies. It also includes situations for which
prompt action is warranted to mitigate the effects of a perceived hazard. A nuclear or
radiological emergency is an emergency in which there is, or is perceived to be, a
hazard due to the energy resulting from a nuclear chain reaction or from the decay of
the products of a chain reaction, or radiation exposure.

Appropriate authorities should act to ensure that arrangements are in place to
provide communities and the local and regional public who are affected or potentially
affected by a nuclear or radiological emergency with information that is necessary for
their protection; for potential protective actions and other response actions to be taken;
and to warn them promptly and to instruct them on any actions to be taken.

Key Considerations and activities for better understanding the risk of a nuclear or
radiological hazard include, but are not limited to, the following:

Identify hazards and assess potential consequences of an emergency. This
provides a basis for establishing arrangements for preparedness and response for a
nuclear or radiological emergency, which should be commensurate with the hazards
identified and the potential consequences of an emergency.

Ensure that a hazard assessment is performed to provide a basis for a graded
approach in preparedness and response for a nuclear or radiological emergency;

Prepare information about the location of sites where hazardous radioactive
substances are stored or used and of nuclear facilities in the area, and making this
information publicly available where possible.

Use evidence-based risk analysis (estimates) and risk communication to ensure
that comprehensive radiation risk management is effective and credible;

Familiarize relevant authorities with the International Nuclear and Radiological
Events Scale as a tool to communicate to the public the severity of nuclear and
radiological events — and applying this scale in the event of a nuclear or radiological
emergency;

Include societal and risk perception factors into communication materials; and

Raise awareness for potential cross-border effects of radiological hazards and
integrating this information into emergency planning.

Understanding risk: The case of transport hazards.

For the purposes of this Guide, transport accidents cover the types of accidents
involving dangerous goods and hazardous substances, which occur during transport,
whether by road, rail or pipeline. Maritime transport incidents are described as a
separate subset of transport accidents.

The terms dangerous goods and hazardous substances are used interchangeably
and encompass all materials which may, by nature or when released in specific
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quantities or forms, pose an unacceptable risk to health, safety, property or the
environment.

Transport of dangerous goods is regulated to prevent accidents to persons,
property or the environment, the means of transport employed or to other goods.
Transport regulations are, at the same time, framed so as not to impede the movement
of goods, other than those too dangerous to be accepted for transport aiming to make
transport feasible by eliminating risks or reducing them to a minimum. It is thus a
matter of safety as well as one of facilitating transport.

Key Considerations and activities for better understanding the risk of transport
accidents include, but are not limited to, the following:

Using containment systems of good quality, adapted to the danger presented by
the goods to be transported and compatible with them, meeting the construction
requirements and the performance tests or other tests outlined in the UN Model
Regulations on the Transport of Dangerous Goods.

Understanding the safety requirements needed for various types of goods carried
(e.g. tank- vehicles, holds of ships, maritime or inland navigation tankers)/

Establishing good operational practices.

Ensuring that only those dangerous goods which are properly classified,
packaged, marked, labeled, placarded, described and certified on a transport document,
in accordance with the applicable transport of dangerous goods regulations are
accepted for transport.

Emergency responders who have to take immediate action in case of incidents or
accidents. Developing and implementing effective control and enforcement by
competent authorities:

Ensuring that appropriate security measures for dangerous goods in transport by
all modes are considered and that applicable transport security threshold for high
consequence dangerous goods are observed

Ensure adherence to the provisions of the TAEA’s ‘Regulations for the Safe
Transport of Radioactive Material

Marine Pollution Hazards

Marine pollution incidents resulting in oil pollution or the release of other harmful
substances into the marine environment can have widespread impacts, not just to the
territory of individual states, but also to neighboring states. The source of marine
pollution hazards events may be from fixed shoreline locations such as seaports, oil
handling facilities, pipelines and offshore units, or from ships, due to collision for
grounding.

The International Maritime Organization (IMO) is the global standard-setting
authority for the safety, security and environmental performance of international
shipping. Since it was established in 1958, IMO has adopted a wide range of measures
to prevent and control pollution caused by ships and to mitigate the effects of any
damage that may occur as a result of maritime operations and accidents. IMO promotes
cooperation between countries through bi-lateral, multi-lateral and regional agreements
to support the implementation of the provisions of the OPRC Convention and OPRC-
HNS Protocol. Along with supporting agencies such as UN Environment, IMO works
with several Regional Activity Centres (RACs) addressing preparedness and response
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activities related to marine pollution incidents, including the Regional Marine Pollution
Emergency Response Centre (REMPEC).

Several IMO Conventions are particularly relevant to marine pollution incidents,
including the 1990 International Convention on Oil Pollution Preparedness, Response
and Co-operation (OPRC), and the 2000 Protocol on Preparedness, Response and Co-
operation to Pollution Incidents by Hazardous and Noxious Substances (OPRC-HNS),
which together provide a framework for the development of a national response system
and a platform for facilitating international cooperation and mutual assistance at the
time of a marine incident. In relation to marine pollution incidents, a systematic
approach covering prevention and preparedness activities, as part of the risk reduction
process is included.

In the event of a spill, a timely and effective response aimed at addressing
Immediate impacts and reducing the consequences to the environment is required. The
key element in the ability to effectively respond to a marine pollution incident is the
existence of an exercised and tested contingency plan that links the risk of a spill, with
the ability to respond, taking into consideration the threat to the environment. The plan
should be developed based on identified risk scenarios and matched to an appropriate
response strategy and capability, with established procedures for mobilizing external
assistance through a tiered preparedness and response approach.

Key Considerations to be taken into account include, but are not limited to the
following:

Use real-time data, hazard mapping, modelling, sensitivity maps and other
information and communication systems and technological innovations to build
knowledge about Marine Pollution Incidents

Develop of a national system for responding promptly and effectively to pollution
incidents, through the creation of a national contingency plan, the designation of
national authorities responsible for preparedness and response that will act as
operational contacts points and will have authority to request or render assistance to
other state parties.

Development of marine pollution emergency response plans for all potential
sources of pollution, coordinated with the national response system

Establishing marine pollution reporting procedures as well as a commitment to
inform all states whose interests