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I. Formulation of the scientific problem

Circa 10% of all commodities transported on roads fall under dangerous
goods, based on international reports. This indicator remains approx.:
under 1% in Hungary yet, however on account of the increased
satisfaction of our mobility, moreover the growing road transport of the
fuel consumption it is increasing. In consequence the needs of dangerous
goods distribution are rising.

. The Hungarian reception of ADR in 1979, which had had
validity mostly in the western part of Europe, indicated the change of the
applied regulation as well. This circumstance could have a negative
effect on his efficiency.

The ADR accidents have characteristic that theoretically almost
wherever, whenever would happen, and anybody in the near could have
been treated. In more than proportions 90% of the transported
commodities on the road are fuel and pb-gas, so the lorries could make
use all of public roads.

Accordingly it has also to calculate upon their presence in such a
neighborhood, where the released hazardous substance might have a
serious consequence.

That is why there is a need on precise of general statement with
using data sources for frequency and consequence analysis. The starting
point to realize this mentioned methodology is a valid data base, covering
a long term period. In Hungary hardly somebody has dealing with
developing a data base, making an impartial analyzing yet. Standard
studies have not appeared concerning this.

However an efficient response which is proportionate to the likely
risk always has to be based on up-to-date knowledge about the real flows.
Without analysis of adequate risk data the overhead expectations can not

be accomplished.



Failing adequate central database can only hypothesize that the
hazardous material carriers, passing settlements are resulting higher risk
potential than necessary one.

The outcomes of the possible accidents are suffering people
staying in tighter or extended environment of the site. These are usually
inhabitants of a settlement. The accident severity depends on the
circumstances of the occurrence firstly, and the efficiency of the first
response.

For this reason an emergency responses at an ADR accidents —
similarly to other treatment of dangerous situation — are beginning with
preparation according to plan, whose base is the valid civil defensive
regulation.

This is particularly important in case of regions, where the
hazardous material road transport is appreciated as a marked risk factor
in the valid civil protection plans.

Civil defense forces of such settlements — without local fire-
station — are not able to insure necessarily safety for the inhabitance
because of missing equipment and training to realize an adequate
response.

In addition the firefighters, alarmed from other settlements can
only lean on their own equipment at the most critical first time of the
response action.

The regulation determining the firefighter response has to be
also revised, whether they are assuring conditions of the quick,
appropriate operation.

To determine the requirements in relation to regulation it has to
be clarified the goal and the task of the codes usually.

Just with revealing of mentioned information and after their
analysis can be formulated an opinion about its quality and its role at a
response action.

In that case we will be in a position to make a good proposal for

the improving of efficiency of the first response.



Objectives of the research

After my experiences of the previous years and my pre analysis 1

draft the following objectives to my research, which will be develoed in

a form of dissertation:

1.

I have to analyze the hazardous material transportation
respectively the ADR regulation, based on a few system
characteristics.

I have to collect facts and figures concerning ADR
accidents in Hungary at least for a four-year period then
systematize and appreciate those.

I have to examine the methodology of the present data
collection during obtaining data. [ have to set
recommendation onto the development depending on
result of the examination.

I have to analyze and to appreciate the ADR risks
arising from hazardous material transports further to
examine how are opportunities for operation on local
level based on home laws

I have to set detailed recommendation onto the risk
assessment process

I have to analyze the response strategy and tactic of the
ADR accidents, which are specify by home and
international regulations

I have to work a gradual response model, which based

on a system approach.

Research methods

At development of my recommendations I tended to start from the

objective facts, and present background and inherences of the examined

field as well.



On employing the method of analysis, I examined the
database of the Hungarian fire-department.

I used software to select facts and figures, which were
adaptable for further examination in terms of the investigational
topic. I continued an appointment with computational technicians,
who carry out data-processing.

I applied the main analyzing and methodizing norms, which
are accepted for introduction of the processes and functional
interrelationships concern to regulation systems generally.

For the examination of ADR, which can be characterized as
a regularly developing, interdisciplinary system, the chosen
method proved particularly fit one, considering that even
numerous exterior and interior factors influence the effectiveness
of the rules.

I applied the method of collecting special bibliography and
analysis when I was reviewing emergency response processes
established in authoritative foreigner standards and in the
Hungarian codes.

I employed the method of deduction for studying
bibliography of decision making theories in general. Further more
during all my studying I specifically employed it for the
adaptability of comprehensive rules for firefighter response.

I applied the psychological principles of human processing
of information on the examination of decisions making and other
operational activities of firefighters with regard to ADR accident
scenario.

I applied decision making theories and cognitive
psychological principles during the comparative analyses of the
Hungarian Firefighting and Technical Rescue Code and that of
similar foreign firefighting norms.

I attended a number of home and international conferences

dealing with prevention and averting of ADR accidents, consulted



with experts as a national representative. I stove to adapt my

experiences in home relation.

Abstract of performed research
I. CHAPTER
The analyze of the ADR regulation system

The competent minister (was authorized by a low nr.: 19/1979)
issued the European directive code ADR, harmonized into regulation
system of the Hungarian traffic sector. This regulation — affecting a broad
sector of the society - and the administrative appropriate measures based
on this adjustment are expected to minimize ADR transports risk first of
all by the legislator.

That comprehensive regulating system can however supply
domestic prevention and response at just occurred accidents efficiently, if
the directed process will be times to time reviewed on the basis of certain
system approach. I tried to introduce a certain kind of method with
analysis taking place along principal five basic premises to characterize
the artificial systems. During the analysis the principal task to define the
goal of a regulation.

The goal is a part of the system, which his single indicator is the
result, in our case to avoid the accidents. The hazardous material
transportation accidents (its number, its severity) have to affect back on
regulation process. After the accidents, which are a kind of indicator of
default or divergence from accepted final goal, we have to define the
mistake, and have to revise the specification.

In Hungary, the jurisdictional regulation in connection with
evaluation of the ADR accidents and the enforcement of the necessary
counter-measures exists only from the second half year of 2005

A basic condition of an efficient regulation system for a longer
period is the self-adaptation to the environment, because it is encased in
that. The environment have to be checked up again at preparation of

every decision or change. If the environment is not prepared enough to



receive a new regulation it can evolve serious situation. These symptoms
were experienced after joining ADR regulation system for several years
and even some today. In that case we tried applying it in Hungary, in
which the economic, social condition were total different for that one
regulation was prepared.

The ADR structure based on the goods’ divisions, which are
determined by the classification of hazards. They own the basic
information whereby is framed a higher security level. There has not
been an established practice in Hungary yet, in cause of control authority
people would be able to check with taking a sample the correctness of the
ADR classification. The contravention of classification rule can almost
turn out in Western Europe exclusively, where the authorities are able to
check it.

The system of road transport of dangerous goods has had
strongly lack of funds from side of state control. Increasing efficiency at
some functions of regulating system, belonging to external environment
insomuch burdens the budget, which is not expectable ongoing upkeep
from organizations out of the system, or from the whole society. This
externally has to be restricted step by step.

Control of a system means, that the management make sure
regularly, that the participants of the system operate accordance to rules
if not, the reasons have to be identified and to correct them. Moreover the
changes and the intervention are planned within the system, because they
are unavoidable in every regulating system. During the preparation
period of our joining EU took place a screening which had number of
negative statements with respect of control and the data operation above
all.

We have already built the ADR other related EU directives in
our own law system, or we continuously apply them. The jurisdictional
frameworks essentially are specified, but we still have numerous tasks till

the system works efficiently enough.



II. CHAPTER

ADR accidents and recording in Hungary

In this Chapter I analyzed data record system of the firefighters’
response. The result of this research can be summarized according to the
following.

The introduction of the new data record system for investigation
of firefighting and rescue operations (K.A.P.) can be characterized as an
improvement compared to the previous practice. About data and figures
of years before my period under survey were prepared as summarized
statistical tables only.

I defined a time limit of data and figure of KAP. for researching
in four years. The first investigated year was 1998 (at this time started the
new system) Further data did not stand at my disposal. I obtained despite
the uncertainty of elements, new information after their painstaking
examination, which will be utilizable during future risk management.
Such kind of statement is, that no more than eight accidents classified as
ADR event, happened in years on average. Addition information is: most
accidents happened in the afternoon hours and a lesser bigger material
relies occurred.

In this Chapter Two I analyzed the aspects of identifying of
ADR accidents inclusion of his data recording. I have been found, that,
the accident risk within the correct estimation of accident frequency in
Hungary because of missing statistical raw data currently not possible.
After a couple of years I hold it realizable exactly on the basis of my
research.

[I. CHAPTER

Principals and methods for managing the ADR transportation risk
factor on local level

The ADR transportation causes such a risk, which influences risk level of

a numerous settlements predominantly. It is especially presumable high



risks level on that settlements, where international priority road are
passing over.

The Hungarian regulations ensure the mayors and by means of
them the local government a main role in managing of emergency
situation at the local level. The law also reckons with the local citizens'.
In the first part of the third chapter I analyzed the relevance, the up-to-
datedness and the pragmatic applicability of executive laws, concerning
preparedness for managing of possible ADR accident.

I have established that the present risk ranging methodic of the
settlements result a crude assessment of risks, therefore it needs relevant
revision. The prescribed self protective requirements did not differentiate
enough. The existence and operation of the civil protection units in the
researched topic are rather formal.

It can be laid down as a fact that prescriptions appertaining to
managing of ADR emergency situation on local level - apart from a
number of law places - do not difference in task. Their execution in
consequence specifically bigger burden is laid onto community of
smaller community. Lots of settlements do not have these financial
sources, therefore decided differences can arise considering inhabitants'
protection at level of execution.

Develop of the self-defense can not mean centrally definite
organizational form, if we want to step at creation of real independence
of self-governing. The central government has to force out requested
result: with specification of the output capability of self protection, with
their financing and with exacting control of that system. The voluntary
initiations put their name down for discriminate support in any case.

As solution of the problem I have worked out recommendation
for a practice oriented risk assessment and management process. As a
result, it can prepare the precautionary measurements onto a given
settlement, as onto a fundamental unit of defensive system.

The advantage of recommended method is, that in case of

imperfect central statistical database is working properly. Further
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advantages, that the ADR events are reducible, the severity of the
consequence can mitigate. As a final result: our environment will be
safer.

In case of gradual dislocation of the response forces and
equipments, it is more efficient, with severity of the event balanced
defensive capability realizable. In case of most communities within the
frame of the local protection a defensive capacity - falling within the

competence of the first grad — realizable

IV. CHAPTER

Influence factors of firefighter response

In Chapter four I examined and proved, that an effective and
safety firefighter response postulates a system of intervention tasks. The
incident commander has the responsibility for all decisions relating to the
management of the incident. Basic requirement of the successful
response is the good management. At the same time an attribute of the
nontransferable responsibility is the one-person decision-making.
Additionally this activity has to be supported with decisions making
process chiefly tested in the intervention practice. These methods, based
on the best practice principia have to be published for all commanders as
a unified command system.

The structure could be form by decisions phases adapted
generally in the decision theory, which will be the frame of the necessary
tactical tasks to execution response successfully. On the other hand by
reason of these operational tasks decisions and executive competences
can be determined for specified type of emergency situation (e.g. ADR
accident, other hazmat accident etc.) The training tasks have to be
defined in consideration of this step by step revised system. The incident
commander hereby can be unburdened, as and result are: more efficient

response, reducible training cost because of shorter time, adjusted to the
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competences which need quicker learnable, well evocable information
blocks.

The quick recall in memory of the knowledge is especially
important for first responders in case of emergency situation. Having
usable knowledge influences positively the image of the incident
commander from his preparedness. A healthy professional self-
confidence formed in nearly real training conditions can prepare
firefighter only. Though the creation of reality modeling training
conditions quite expensive, but the problem is resolvable with a before
mentioned considered, competence based training blocks.

In our country the efficiency of the ADR response in a given
case could be less, because rules to be applied are not in an exact
protocol arranging. On the other hand, a decision model is not outlined
on level of the regulation, which would make the incident commanders’
activities easier in an emergency situation. Failing this, he has to
complete himself the conceptual selection of relevant rules for the
accident on the scene very quickly. He has to select the limits of his own
competence, then the ranging of response actions as well. It is reasonable
more sophisticated task he has to realize more difficult to fit for this
challenge. For this reason I have made a proposal for the realization of a
gradual response model concerning ADR accident.

The gradual response system involves technical, training and
information elements. Using this system, it is faster and at the same more
cost economical intervention can be reached. My suggested four-stage
model takes into account existing response capacities on this field in
Hungary concerning industry, and among others the few years ago
established technical-rescue bases. The principles of the model based on
analysis of Western European and North American response activity.

My proposal regarding information element of the model
system makes possible incident commander can get substance specific

information conformity with periods of the response. My suggestion also
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handles the requirement that the decisions have to be made under time
pressure in such action.

With regard to the technical set of tools I specified machines,
apparatus and personal protective equipment conforming to requirements
of response tactics. This suggestion of mine is also starting from the
home realities and it also forms guideline of an expedient development
according to plan for equipping in parallel.

In the training block based on tactics suited to levels of the response I

specified the training targets and the knowledge to be mastered.

III: Summarizing of scientific achievements, recommendations

One of the requirements of efficient prevention and response of
the ADR accident, that we have to follow the transportation flow,
identify contradictions and make feedback in this comprehensive
regulation system periodically. One of the possible methods for examines
the home effectiveness of ADR. is certain principle of system theories
which I have chosen in my study. The analysis was taking place along
five basic premises of system approach. My final conclusion deducted
from it that we have already built the ADR and the connected directives
in our own law system before joining European Union, some of its part
have been adopted. The frames to rule are fundamentally given, but we
still will have numerous tasks till it operates as an efficient system in our
country too. One of these that we have to get up-to date information
about functioning of every prime element of ADR transport, in which the
data processing is an important part.

Until the recent years there was not given specific law for
recording statistical data of ADR accidents separately. As I outlined
before, to become informed about real processes among others, the exact
accident data of longer period is precondition of planning an efficient
accident response. Some facts and figures, details of firefighter’s

response in case of ADR accident are also recorded in the K.A.P, which
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have been analyzed by me first. I defined and classified indicators which
analysis is important with regard an accident scenario development. I
made a recommendation for aspects of an ADR accident data survey
system. I took a conclusion that accident risk within the frequency as
transportation safety indicator has not been estimated exactly yet. The
reason of this is the missing statistic relevant raw data. In the future it can
be realized based on my dissertation data recordings.

I found characteristics after processing facts and figures of
ADR-accident, which have not been published yet. This information can
be utilized at risk management particularly during drafting of firefighter
response.

The ADR transport - despite his accidents taking place with
relatively low accident frequency — in lots of settlements is becoming
potential risk factor. Starting from this fact I analyzed serviceableness of
laws for managing emergency situation on local level government. I took
a conclusion that the defensive requirements have been based on a crude
risk assessment and they have not rather been differentiated.

As solution of the problem I worked out a practice oriented risk
estimation and managing process. Using that it is possible to bring onto
the given community measured with risk proportioned appropriate
measurements. Having regard to the fact that my suggestion does not
give details the task and competences of firefighters as a first responder, I
analyzed interior and exterior principal factors of that comprehensively.

Essence of my conclusion is that the fundamental condition of
efficient and safety firefighter response is to form the information in
knowledge blocks and a good decision support system. It extremely
important to achieve that the firefighters become stress resistant after
their training. This training method needs to create a reality modeling
training conditions. It is quite expensive, but with considering
competence based training blocks, and adjusting on each other the costs

can be moderated.
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In Hungary the efficiency of the ADR response in a given case
could be less, because rules applied are extended. Moreover, a decision
model is not appears consequently in the response rules, therefore it does
not support efficiently enough of the commanders’ activity on accident
scene. For resolving this problem I made a proposal for realization of a
gradual response model concerning ADR accident. .

Avoiding the total modernization of the previously, it is needed
to establish a multistage response system, which I elaborated and
described in my dissertation in detailed. By utilizing one of significant
results of my search it could be achieved quicker and more cost
economical response at the same. The suggested model is a four-stage
one and its elements are technical training and information ones.

Scientific achievements
1. 1. I described the Hungarian regulation system concerning

hazardous material transport on road. I verify in my analysis the
possible reasons, inherences of the paradoxes regulation and the
effect onto efficiency of the emergency response. I lean on my
own one and a half decennial experience in this sphere and
information gained from the bibliography.

2. I collected, systematized and evaluated the ADR accident accured
in Hungary relating to a four years period time interval. | defined
aspect of the statistical data survey considering demand of data
for risk assessment based on international special bibliography.
also dice adopted by to analysis onto viewpoints of necessary data
demand .

3. Considering the subsidiarity as basic principle of the EU, I
analyzed and evaluated the main Hungarian regulations for risk
management on local level in case of ADR accidents. As an
alternative of the ranging of valid civil protection regulation I
made a practice oriented recommendation for managing the real

risk of ADR transportation.
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I examined and adapting principle of the cognitive psychology I,
verify that the basic of an effective and safety firefighter response
is a system of intervention tasks., which frame based on the
general accepted decision making principles. I have made a
proposal a for a gradual response model concerning ADR
accident, which consists technical, training and information
elements. This model takes into account existing response
capacities on this field in Hungary concerning industry, and
among others the few years ago established technical-rescue
bases. Principles of the model based on analysis of Western

European and North American response activity.

Suggestion

1.

4.

The screening of the ADR regulation system is helping to identify
inherences and defects therefore it is very utilizable during
ongoing modernization of the system as a background material
and as an analytical method. In addition it could be adapted as
educational material for advance course.

The analysis of the main characters of ADR accidents harmonized
with data demand is well utilizable during development of
captures of data at the KAP. After my defined criteria collected
and evaluated facts and figures create possibility for development
characteristic accident scenarios. On these developed scenario can
be the basis of the response standards.

My analysis of the civil defensive regulations can be used as a
background material for a revision in the future. On the other it
could used by the mayors for preparation and during realization
their responsibility in case of emergency.

My practice oriented recommendation for risk assessment and
management will be useful to establish an efficient self defense

on the local level The suggestion is suitable to publish in a form



16

of recommendation, perhaps regulation. In addition it could be
used as an educational material during training.

5. The analyze of the Hungarian firefighter and rescue regulation
(TMMSZ) as a decision and response support system in a wider
context could generate a revision of it. In this case is utilizable as

a background material.

Some elements of my response model have been already used for training
of first responders. Furthermore my suggestion is harmonized for
firefighters’ response tactic therefore is suitable as guideline for

development of firefighters’ equipment according to plan.
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