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Occupational and Environmental Risk Assessment
Problems in Central European Countries

Needs and What has been Achieved -
Poland as an Example

Dr. Tadeusz Sulkowski
Chief Labour Inspector, Poland

Summary

The externally imposed system of planified economy inhibited the development of methods of
risk assessment in the countries of Central Europe. The trends in using the experience of other
countries and the help of foreign experts in determining realistic hygienic norms at the
workplace, limiting the hazards for the natural environment, increasing the safety of industrial
installations and transporting dangerous substances will be discussed.

Introduction

For several decades in Poland, similarly as in other countries of Central Europe, an inflexible
system of directed planning imposed from outside reigned supreme. In such a system there was
no place for chance and risk. Such an approach proved to be particularly unrealistic in respect
to matters of protecting life and health, and inhibited the search for new methods of evaluating
hazards, in particularly the methods of risk assessment. So far, with the exception of a few
examples, there is no practical application of risk assessment methods on a significant scale in
the countries of Central Europe.

1. Risk for peoples life and health at the workplace

In Poland almost one thousand fatal accidents at work occur per year. Each year 8-10 thousand
new cases of occupational diseases are noted. Over one million people work under conditions,
in which the concentration of agents harmful to health exceeds the established hygienic norms.
The comparison of the number of accidents at work shows significant differences(l)

Number of Index of fatal
fatal Total number accidents per

Country accidents of accidents 1,000 employees

Czechoslovakia 607 209,067 0.076
Poland 842 108,300 0.109
Hungary 428 88,684 0.212

Sweden 96 92,242 0.016
Denmark 80 50,482 0.030
Great Britain 367 185,256 0.016

These differences would be even more unfavourable in respect to the countries of Central
Europe when the total number of accidents at work is compared with the number of fatal
accidents.
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In Poland, similarly as in other countries of Central Europe, when the permitted exposure limits
of harmful agents at the workplace are determined, the real possibility of ensuring certain
conditions is not analyzed and only the criteria of absolute biological safety are taken into
consideration. The definition of the permitted exposure limits are taken as such values of
harmful agents whose action at this level on a worker for the whole life should have no adverse
effects on his health and health of his progeny. As a result for about 240 chemical substances for
which in Poland the permissible exposure limits (PEL) have been established, almost two-thirds
of these values were often severalfold lower than those determined in the more industrial
developed countries. For instance, the threshold xylene concentration in the air was fixed at 0
mg/M3 in the data for 1989-1990, per year in the Soviet Union, 200 Mg/M3 in Czechoslovakia,
and in Great Britain, Sweden and the United States at 434 nig/m� In Poland this value was 100
mg/ni� At the same time it is worthwhile to point out that established standards were mainly
based on experimental data and publications derived from Western countries. During the
discussion on establishing the PEL for xylene in Poland about 120 publications were taken into
consideration, whereas, e.g. in Great Britain 350 publications were used for this purpose
including one by the Polish scientist Choroszewska.

The values of the permissible exposure limits established in Poland are verified every few years,
and their values are often set even more rigorously, and the hygienic norms are decreased even
severalfold. This is sometimes completely cut off from the industrial reality. Thus for example
decreasing the hygienic norm for carbon disulfide from 25 mg/m3 to 10 mg/M3 met the limit of
technical possibilities in the technologies used for production of viscose silk in Poland. For the
sake of comparison, this concentration was set at 30 mg/m3 in Great Britain, as well as in
Germany and France.

The setting up of severe hygienic norms greatly increases the number of people working in
conditions which are hazardous - understood as working in the presence of harmful substances,
whose concentrations exceed the actual standards.

A nontrivial aspect of this problem is the compensation due to certain groups of workers
employed under harmful conditions, which are legally guaranteed or obtained in group
contracts. These include longer holidays, treatment in sanatoria, pay supplements, free meals
and earlier retirement. This aspect of setting up the. severe hygienic norms would found general
approval.

There are approximately 800 harmful chemical substances used on industrial scale in Poland but
hygienic norms have been established for only about a quarter of them. Thus a situation has been
created in which for some chosen substances very severe norms are established, whereas for
others, possibly equally harmful, there are no legal bases for demanding improved working
conditions.

Work on establishing the allowed concentrations of harmful agents is proceeding very slowly, in
general 10 new proposals are prepared each year. In spite of the tremendous amount of work
involved, these norms give a warranty of chemical safety only with a certain probability. It is
impossible to completely eliminate the uncertainty and variation in the individual reactions of
the human organism as well as the precision of the measurement of the concentration of the
harmful substance at the workplace. The harmful substance can be a mixture of isomers in
various proportions of which each is metabolized differently, and may contain its own impurities,
depending for instance on whether it is a petrochemical or carbochemical product. At the

1 14



1 9 9 2..........................................................................................................................................................................

present rate determining hygienic norms for a substances would take about 50 years. Various
possibilities of speeding up the work are being considered. One of these would be the adaptation
of the values of allowed concentrations from the regulations in other countries. It seems that such
a solution may even be necessary. Above all, however, a general change of the approach in
evaluating the highest allowed concentrations of harmful agents is required - the values of
hygienic norms must be more realistic, this is true both for those which have been elaborated and
established as well as those newly elaborated. It is necessary to create a uniform system based
on the idea of accepted risk, whose level should be determined in negotiations between
organizations of employers and the trade unions. Such realistic values should fulfil the
conditions set forth in directives prepared by the European Community (EEC). In this work the
help of Western nations, especially of the EEC, is necessary.

The help of experts on risk assessment should have a methodological character, but it also seems
that an efficient way to help our countries would be to have foreign experts conducting some
basic investigations and applying these methods, similarly as in the Kazincbarcik Works in
Hungary (investigations of mercury contaminations). The practical results obtained and the
trained group of local specialists convinced of the benefits of the technique of risk assessment
might have begun the creation in our countries of consulting companies which would serve small
enterprises, which are often helpless in the jungle of regulations and incapable of transforming
them into everyday practice of labour protection. The help of Western experts should be
coordinated by international organizations which offer such help but not always are aware of our
immediate needs.

2. Risk for peoples life and health in te natural environment

The general conditions of life, the state of the environment, the living conditions, the quality of
food, the possibility of resting, the mode of transport, the working conditions form a linked
system which determines the level of civilization. They are also sources of danger for health or
life. The average life span in Poland is 66.8 years for men and 75.5 years for women, in Hungary
these figures are 67.8 and 75.3 whereas in Great Britain are 71.9 and 77.8, in Sweden 74.0 and
80.0, respectively. The index of cancer diseases has increased in Poland from 172.4 per 100,000
in 1970 to 213.5 in 1987, and causes 20% of the deaths. Deaths as a result of illness of the blood
circulatory system increase by 3 each year; there were 525 deaths per 100,000 in 1989.

Multifacted interactions of many ecological factors on a human organism makes the tragical
effect appearing not always where the real cause has acted. Sometimes the observed risk is te
proverbial drop of water which makes the restricted human endurance break. The action of
acute and subacute harmful chemical, physical, biological and psychophysical agents often
occurring together in surprising combinations, leads to a decrease in somatic and psychic
resistance, and the immunity to sudden hazards decreases while the susceptibility to chronic
illnesses increases. Perhaps from this point of view the setting of more rigorous hygienic norms
in Poland was justified, because an individual living in a poisoned environment, psychically tired
and not always properly fed is more sensitive to extra hazards also at the workplace.

In Poland 11.3% of the country is ecologically menaced, and these areas are inhabited by 35.5%
of our population, in Hungary about 44% of the population live in ecologically endangered
areas, and in Czechoslovakia over 60%.
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Contamination of the atmosphere is mainly derived from energy producing facilities and
metallurgic works found in the direct vicinity, but some of the contaminants come from very
distant areas. Comparatively, the number of contaminants calculated as pure sulphur is as
follows:

Tons of sulphur/kM2/ year

Country total own sources migration

Czechoslovakia 6.15 3.23 2.92
Poland 4.55 2.63 1.92
Hungary 4.05 2.33 1.73

France 1.46 0.66 0.80
Sweden 0.68 0.10 0.58

The area of Central Europe also emits a considerable amount of pollutants outside its
boundaries. Besides gaseous contaminations in the atmosphere, dust emission is also very
harmful. Basing energy supplies on hard coal and lignite causes the formation of troublesome
pollutants, both in the dumping grounds of the mines and the mounds of ashes which cause
dustiness of the air. Among the energy producing plants operating in Poland only 10% have
equipment for removing gaseous impurities, and 20% have equipment for effective removal of
dust impurities. In Poland a list of the 80 factories most harmful to the environment has been
published. It would be reasonable to obtain the opinion of Western experts as to the risk which
their exploitation carries for the health of the people living in the immediate vicinity and a
greater distance. This would create a basis for counteracting these hazards taking risk management
methods into consideration. Our activity should be concentrated in places where they truly limit
the risk of loss of health or of life and not where they can affect some hypothetical, unspecified
hazards. Our current economic situation makes a careful choice of these actions necessary.

Another serious matter in Poland is the seeping of many impurities into surface and
underground waters. These impurities are absorbed by the human organisms from drinking
water. Methods of risk assessment appropriately applied to the choice of places for storage of
communal, industrial and other kinds of waste may help in the solution of these problems.

Similar problems are caused by the destruction of the out of date pesticides and the disposal of
empty containers. When they are buried in the earth by farmers they contaminate wells with
drinking water. Similar contamination is caused by inappropriate disposal of manure from
industrialized breeding farms. The risk assessment for drinking water is essential, as often
contaminants can reach distant places and are harmful in concentration below taste threshold.
The degree of contamination often is determined by epidemiologic observations, which
is too late.

These matters are directly linked to the problem of healthy food. An undesirable consequence
of industrialization and of development of road communications is the pollution of soil and next,
of food by heavy metals, including lead. The methods of risk assessment could also be helpful
in exclusion of certain areas from food production.

The use of chemicals (glue, varnish, binding agents, insulation) and asbestos in the construction
industry may also pose a risk to the health of people who are constantly in their presence.
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A particular problem is the use of asbestos, which is generally considered carcinogen. The
allowed asbestos concentration (0.5 fiber/cm3 of air) as been normalized for working
conditions. Meanwhile, many insulation elements which have been present for a long time and
made with asbestos erode and emit asbestos dust into living quarters. The values of threshold
concentrations of harmful substances have been established in Poland for 12 substances, but this
list doesn't include asbestos dust. Proposals to stop processing of asbestos in our country are
being considered, but the problem of the elements wich have already been used remains
unsolved. Before appropriate decisions are taken the method of risk assessment with the help of
experienced foreign experts should be applied.

The application of the method of risk assessment in the field of protection of the natural
environment might not be limited by country boundaries, as the contaminants of air and water
do not respect these boundaries. The help of foreign experts will be useful if it encompasses
several countries simultaneously. In our countries joint action has been taken to improve the
situation. In Poland a programme of the reduction of air pollution at the so-called sulphur
triangle covering junction of the boundaries of Poland, Germany and Czechoslovakia has been
undertaken. A practical result of this collaboration is the abandonment of the construction of a
Czech coke factory in Stonawa, on the Polish boundary, which would greatly contaminate that
part of Silesia. This is a good start for a closer collaboration.

In March 1992 a conference under the auspices of the European Economic Commission of the
United Nations took place in Warsaw. It was devoted to the problems of cooperation and of
balancing the development of the chemical industry in Central Europe. One of the subjects of
the sessions was the idea of chemical safety. As a result of the conference it has been established
that the countries of Central Europe should receive technical and financial aid in their effects
to decrease chemical pollution.

The will was expressed to comply fully with the Convention on Environmental Impact
Assessment in Transboundary Context and on Transboundary Effects of Industrial Accidents.
An agreement was reached on the need to create in Warsaw an international center for the
problems of environmental protection resulting from the activity of the chemical industry.

3. Danger for life and health due to the sudden release
of harmful substances

So far in our country no events whose results could be described as major hazard accidents have
taken place. To a certain degree this is due to the care in maintaining technical safety. As an
example the analysis of the technical safety in the first nuclear energy plant in Poland can be
discussed. The subject of the analysis was the application of PSA methods (probability risk
assessment) for a simulated failure of the nuclear reactor initiated by a small leak in the primary
circuit. The investigated model was the Soviet reactor type Vodo-Vodianyj, Energeticzeskij
Reactor VVER-440. The investigation was carried out by scientists from Poland, Czechoslovakia
and Hungary and sponsored by the International Atomic Energy Agency, IAEA ensured expert
help and access to computer codes. The risk related to the failure of particular safety subsystems
and the probability of particular accidents scenarios were estimated. In the first stage some
simplifications were made, which excluded mistakes made by te staff, and te possibility of
having to rectify incorrect action of the personnel was not taken into consideration.
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Such an uncorrected error was the source of the Tschernobyl disaster. The failure of reactor nr
4 type RBMK in the nuclear energy plant in Tschernobyl on April 27, 1986 led to the greatest
release of radioactive substances in the history of mankind. The main hazards were isotopes of
iodine 131 transported in masses of contaminated air, causing both external irradiation and also
internal irradiation due to respiration and consumption of contaminated milk. In North-Eastern
regions of our country the concentration of J31 in milk reached 3 kBq/liter. In this situation the
action was undertaken in Poland, for the first time in the world on a massive scale, to block the
thyroid with natural iodine, prescribing iodine preparations to infants and children under 18.
The fact that overdosage of natural iodine could cause malfunctioning of the organism was well
known. It is estimated that as a result of the Tschernobyl disaster 6 thousand people will die in
Poland due to cancer, including about 2 hundred suffering from thyroid cancer. The same
estimates foresee the occurrence of heritable mutations in two subsequent generations in about
2 hundred people, including twenty mutations causing mental retardation. As a result of the
Tschernobyl shock the Polish government decided to abandon the already started construction
of a nuclear energy plant in 2arnowiec on September 4 1990. Both the public opinion in Central
Europe and international opinion began to regard this region more critically. It turned out that
over a dozen atomic energy plants with low technical safety are present, as well as several
industrial clusters which are harmful and destructive to the environment and emit considerable
amounts of harmful gases and dust to more distant countries, in effect endangering the natural
environment in all Europe.

Public opinion is less sensitive to individual accidents separated in time and space. Nevertheless,
these accidents occur frequently and are the main source of hazards. In Poland they include road
accidents related to car circulation. Unfortunately Poland has the highest number of accidents
- the index of deaths per 10,000 cars is 60 per year, compared to 37 in Denmark and 25 in
Great Britain. This is due to the poor state of the roads, lack of motorways, and to the technical
state of the cars. In the last two years about 350 thousand second hand cars with high
achievements, but with a technical state not always easy to ascertain have been imported into
Poland. Detailed investigations of this great number of accidents have made it possible to
identify over 500 particularly dangerous road sections where 4 or more accidents take place
every year.

Applying the methods of risk assessment, this knowledge may be used to plan the routes for
dangerous cargo. The carrying of dangerous loads is a real problem in spite of the acceptance
by Poland of the resolutions of the ADR. Examples are given by movements of the Soviet army
going back to Russia. On February 29, 1992 an accident occurred to the vehicle belonging to
Sovtransavto who declared to carry piece-goods. The rescue crew arriving on the scene detected
a leak of a component used for explosive production which could cause a powerful explosion.
Therefore in determining the transport routes the distribution throughout Poland of chemical
safety stations, their preparation for combatting various types of hazards (chemical, explosive,
toxic) and their state of technical readiness should be taken into consideration. As a result of this
work a list of the safest transport routes for carrying specified materials might be made,
comprising the directions of transport, seasons, dates and even the names of trustworthy
carriers.
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Concluding remarks

The countries of Central Europe are currently undergoing fundamental changes on the road to
a market economy. There is a rapprochement to Western Europe, initiated by the promising act
of Association with the European Community. The amount of changes which already have taken
place makes it possible to state the significant progress in this field in Czechoslovakia, Hungary
and Poland.

The model of the protection of human life and health inherited in our countries lags behind our
current needs, the international conventions and the requirements of the EEC. Attempts are
made to modify this model by broadening the list of hygienic standards in force, the
development of the system of measuring the concentrations of dangerous substances at the
workplace and increasing the range of medical epidemiological investigations. In Poland a
system of differentiated compulsory insurance payments was elaborated. Payment depends on
the accidents rate and occupational diseases rate occurring in an enterprise, and on the part of
workers exposed to dangerous substances at concentrations exceeding the threshold values.

These proposals are still burdened by the tendency of penalization and prefer administrative
solutions. The methods of risk assessment are an interesting alternative, which if used with the
help of Western experts, and with joint participation of Central European countries in a more
or less institutionalized structure, will speed up adaptive actions. Enrichment of the existing
system by the additional dimension of risk assessment will make the problems appear more
plastic and will make the choice of goals more easy. It will enable individual enterprises to
autonomously create their own concepts of labour safety and to include insurance companies in
the process of improving living and working conditions to greater avail.
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