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Abstract:

Purpose: The aim of the article is to present the topics related to the implementation of
transport processes, in particular the transport of dangerous goods by rail in Poland.
Design/Methodology/Approach: The article presents an in-depth analysis of the literature
on the subject and international and Polish legal acts, as well as internal documents of PKP
Polskie Linie Kolejowe SA (Polish State Railways JSC).

Findings: The article is devoted to the analysis of threats resulting from the transport of
dangerous goods by rail transport, their significance as well as the opportunities and
dangers resulting from it for Poland. In addition, the empirical part focuses on the issue of
the potential occurrence of the phenomenon of terrorism due to Polish-Ukrainian economic
relations during the armed attack on the Ukrainian population by Russia.

Practical Implications: Dangerous goods are a specific group of goods transported by rail
in Poland. Due to the particularly high risk to property, health, human life and the natural
environment that this type of transport entails, its organization is strictly defined by law. The
basic legal act regulating the transport of dangerous goods in various modes of transport in
Poland is the Act on the transport of dangerous goods. Additionally, the transport of
dangerous goods by rail is subject to the Regulations for the International Carriage of
Dangerous Goods by Rail (RID), which is one of the annexes to the Convention on
International Carriage by Rail (COTIF). The implementation of various solutions and
provisions of European law into Polish law should be assessed as definitely positive.
Originality/Value: Moreover, rail, as the safest inland mode of transport, is a natural
candidate for the transport of dangerous goods. However, so that the transport of this type of
goods is not equated with an increase in risk and the occurrence of negative events, it is
necessary to monitor and strictly enforce compliance with the provisions in transport
practice. However, the main threats adversely affecting the course of transport processes
include, inter alia, terrorist acts or cybercrime.
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1. Introduction

Rail transport is one of the most important transport branches in Poland. It is second
only to road transport in terms of the size of transport. It is used for passenger and
freight transport, which makes it a very important element of the logistics system in
Poland (Jaworska and Nowacki, 2019, pp. 46-52).

In Poland, about 225-230 million tonnes of goods are transported each year using the
railway infrastructure, which translates into a second position in rail transport among
other European countries in terms of the volume of goods transported by this type of
transport (Jaworska and Nowacki, 2017, pp. 74-78).

Dangerous goods are a specific group of goods transported by rail in Poland.
Annually, about 23 million tons of dangerous goods are transported by rail, which
accounts for nearly 12% of all types of transport in this group of goods. Due to the
particularly high risk to property, health, human life and the natural environment that
this type of transport entails, its organization is strictly defined by law. The basic
legal act regulating the transport of dangerous goods in various modes of transport in
Poland is the Act of August 19, 2011 on the transport of dangerous goods.
Additionally, the transport of dangerous goods by rail is subject to the Regulations
for the International Carriage of Dangerous Goods by Rail (RID), which is one of
the annexes to the Convention on International Carriage by Rail (COTIF).

The basic legal act regulating the functionalities of the railway system in Poland is
the Act of March 28, 2003 on rail transport, specifying, among other things, the rules
of using the railway infrastructure, railway infrastructure management and its
maintenance, guarantees of independence and impartiality of the railway
infrastructure manager, rules of railway traffic management and performance of
railway transport, technical conditions for the operation of railway vehicles,
conditions for ensuring interoperability on the territory of the Republic of Poland,
rules and instruments of rail transport regulation.

2. Act on the Transport of Dangerous Goods

The act on the transport of dangerous goods defines the rules on the basis of which
transport activities related to national and international road, rail and inland transport
of dangerous goods are carried out, with the specification of the authorities and units
implementing it (Act of August 19, 2011). Also, each of the modes of transport
additionally has its own regulations governing the organization and transport of
dangerous goods. Regarding rail transport, it is the Regulations for the International
Carriage of Dangerous Goods by Rail (RID), which defines 13 classes of dangerous
goods and is an integral part of the COTIF regulations (ADR), (RID), (COTIF).

Due to the fact that in the territory of the European Union the amount of transport of
dangerous goods by rail is increasing, which is also noticeable in Poland, as the
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volume of transport of such loads is about 20 million tons per year, in January 2019
major changes in the provisions of the RID Regulations came into force (Jalowiec,
2021, p. 156). Member States were obliged to implement the changes by June 30,
2019 (UTK 2022a). Currently, the amended Regulations for the International
Carriage of Dangerous Goods by Rail (RID) are in force from January 1, 2021 and
consist of 7 parts, which contain the following information (RID):

Part | - General provisions on the scope and application of the regulations,
exclusions from transport, definitions, obligations of persons participating in
the transport, their training, provisions on radioactive materials, transport
restrictions;

Part 11 - Classification of dangerous goods with approval for transport;

Part Il - Special provisions for dangerous goods, excluding the carriage of
certain quantities;

Part IV - Packaging regulations - wagons, containers and tanks;

Part V - Marking, warning placards and documentation provisions;

Part VI - Rules for the construction and testing of packaging;

Part VII - Regulations concerning the conditions of carriage, unloading and
cargo handling.

Rail freight services should also cover the transport of dangerous goods. However, a
distinction should be made between the purpose of Directive (EU) 2016/798 of the
European Parliament and of the Council of May, 11 2016 on railway safety (recast)
(text with EEA relevance) (OJ EU L.2016.138. 102), which is to maintain and - if
possible - improve the safety of the EU rail system, and the purpose of Directive
2008/68 / EC of the European Parliament and of the Council of September, 24 2008
on the inland transport of dangerous goods (text with EEA relevance) (OJ
EU.L.2008.260.13), which is mainly to regulate the classification of materials and
the requirements for loading units used for their transport, including the safe loading,
unloading and use of loading units within the existing railway system.

Therefore, without prejudice to Directive 2008/68 / EC, the safety management
system of railway undertakings and infrastructure managers should take due account
of the potential additional risks related to the transport of dangerous goods.

3. Dangerous Goods - Characteristics and Classification with Labeling

The Act of August 19, 2011 on the transport of dangerous goods precisely defines a
dangerous goods as “material or object which, according to ADR, RID or ADN, is
not permitted for road, rail or inland waterway transport, respectively, or is admitted
to such carriage under the conditions laid down in these provisions (Act of August
19, 2011). “Dangerous goods have specific properties, such as explosiveness,
toxicity or infectivity. They can show several dangerous features at the same time or
only one (Semenov, 2008, p. 81). The individual classes of dangerous goods are
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described in detail in the second part of the Regulations for the international carriage
of dangerous goods by rail (RID).

The individual goods have additionally been assigned specific UN numbers in
different 13 classes. Class 1 Explosives and articles with explosives, Class 2 Gases,
Class 3 Flammable liquids, Class 4.1 Flammable solids, self- reactive substances and
desensitized explosives, Class 4.2 Self-igniting substances, Class 4.3 Substances
which, in contact with water, emit flammable gases, Class 5.1 Oxidizing substances,
supporting combustion, Class 5.2 Organic peroxides, Class 6.1 Toxic substances,
Class 6.2 Infectious substances, Class 7 Radioactive material, Class 8 Corrosive
substances, Class 9 Miscellaneous dangerous substances and articles.

The codes are described in the form of letters, where A stands for asphyxiant gases,
C - corrosive substances, D - explosive, F - inflammable, | - infectious, O -
oxidizing, P - organic peroxides, S - self-igniting, SR - self- reactive , T - poisonous,
W - emitting flammable gases upon contact with water, and M - other dangerous
(RID). In addition to the warning stickers, the RID Regulations also contain other
markings of dangerous goods in the form of, for example, orange boards with
specific dimensions with appropriate numbering markings indicating the goods
identification number (UN), hazard number and its intensity, signs for materials with
increased temperature, maneuvering signs, belt orange or signs for environmentally
hazardous materials (Kotdys, 2022).

4. High-risk Goods

Internal regulations of the managers of the national railway network additionally
separate from the group of dangerous goods, the so-called high risk goods (TWR).
These are goods which ‘may be misused for terrorist purposes and which may cause
serious consequences such as numerous victims, mass destruction or, particularly in
the case of Class 7, massive socio-economic disruption (Instruction Ir-16, 2021).
Employees working on the transport of high-risk goods by rail should receive
appropriate training (Chmielifski, 2019, p. 44-49).

Due to the degree of risk resulting from the transport of dangerous goods, including
high-risk goods, their transport should be carried out with the least possible number
of stops, maneuvering works, in order to deliver the cargo to the destination station
as soon as possible. Employees of technical posts are obliged to observe trains
carrying the above-mentioned goods and ensuring increased vigilance, and each stop
of a train with hazardous substances must be reported to the line dispatcher by
displays and the duty service of the Regional Headquarters of the Railway Protection
Service (Instruction Ir-16, 2021).

The group of goods with special transport procedures also includes non-standard
loads, referred to as extraordinary shipments, which are described in detail in the
Instruction on the Transport of Special Shipments (Ir-10) (Instruction Ir-10, 2022).
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5. Packaging for the Transport of Dangerous Goods

In order to maintain the greatest possible safety when transporting dangerous goods,
it is necessary to use appropriate packaging. As the packaging is to a large extent an
integral part of the product, it should be versatile, adapting to the individual needs of
the product, while fulfilling additional functions (Bieniek, 2019, pp. 155-164). One
of the most important functions that packaging should fulfill when transporting
dangerous goods in rail transport is protection against shocks and vibrations
resulting from the condition of the infrastructure (Jatlowiec, 2021, p. 99). However,
in addition, the packaging should be (Bomba, 2014, pp. 602-620):

made of plastic which, in contact with a dangerous material inside, will not
cause any interaction (they will be resistant to its operation);

impermeable;

in good condition and quality, allowing to ensure the safety of the transported
substance;

constructed to protect against pollution and outdoor conditions;

resistant to all forces acting on them during transport, as well as reloading.

In order for the transport of dangerous goods to pose the lowest possible risk, the
following packing groups are classified (Tkaczyk, Banasiak 2004, pp. 129-139):

Packing group I - X - includes goods that present high risk,
Packing group Il - Y - includes goods presenting medium risk,
Packing group Il - Z - includes low-risk goods.

When carrying out the transport of dangerous goods by rail, it is necessary to select
the appropriate means of transport. The most commonly used for this purpose are
typical covered wagons, large containers, battery wagons, demountable cisterns,
portable cisterns or cistern wagons (Pilaszkiewicz, 2003, pp. 10-13).

6. Obligations of Entities Carrying out the Transport of Dangerous Goods

The entities involved in the implementation of the process of transporting dangerous
goods bear a great responsibility to ensure safety at every stage, from preparation of
the shipment, through transport, to final unloading. People particularly associated
with this project are (Rogalski and Pyza, 2018, pp. 341-350):

sender (manufacturer) - responsible for the entire process of preparing the
shipment, its packaging and proper labeling of dangerous goods;

carrier - responsible for the proper preparation and marking of the vehicle
and the correct preparation of the transport document;

train driver - responsible for the method of transportation and driving,
adherence to speed limits and specific regulations and recommendations.
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All persons involved in the loading, transport and unloading of dangerous goods are
required to have the appropriate qualifications in accordance with the provisions of
the RID regulations, and must undergo appropriate training. Entrepreneurs must
additionally appoint a safety advisor in the transport of dangerous goods (Grabarek,
Beczkowska, 2010, pp. 1-8). The authority granting the above powers on the
railways is the Transport Technical Inspection Director (UTK 2022a).

The RID regulations describe the obligations of entities such as: consignor, carrier,
consignee, shipper, packer, filler, operator of a tank-container or portable tanker,
operator of a cistern-wagon, railway infrastructure manager and unloader (RID).

7. Safety of Transport of Dangerous Goods by Rail

The transport of dangerous goods entails enormous risks. Contact with such
substances poses a great threat to human life and health, as well as to the safety of
the natural environment. This is why the transport of these substances is so strongly
regulated by legal regulations. Every year, the transport of dangerous goods in
Poland with the use of railway infrastructure amounts to approximately 20 million
tons of goods. According to the RID (UTK 2022b) classification, the most frequently
transported goods by rail are flammable liquids, i.e. gasoline and diesel fuels,
followed by gases and corrosive substances.

A positive aspect is the fact that the number of accidents and breakdowns during this
type of transport is reduced. Critical points on railway lines are viaducts and tunnels,
as well as areas in close proximity, i.e. ecologically sensitive areas, areas inhabited
by the population, and also used industrially (Jaworska and Nowacki, 2017, pp. 79-
84). We hear about major disasters in rail transport less and less often, the current
problem in the transport of dangerous goods is definitely more often failures related
to the leakage of a substance or its volatilization.

In terms of the safety of the transport of dangerous goods, rail transport can be
considered universal and reliable due to the possibility of transporting goods
regardless of the season and weather conditions. In addition, it is possible to
transport materials in much larger quantities and over longer distances than other
modes of transport (Batarliene, 2020, pp. 1-12). The risk associated with the
transport of dangerous goods relates primarily to the negative impact on the
surrounding environment, as well as human health and safety. It can be both chronic,
through increased emission of gaseous pollutants, noise or acute in the form of
various types of accidents and incidents (Torretta et al., 2017, pp. 1-9).

Compared to other means of transport, e.g. road transport, accidents involving trains
occur much less frequently, however, the size of a single transport of cargo is much
larger, so the consequences of incidents involving hazardous materials can be
catastrophic. When considering this mode of transport, hazards can be considered on
the basis of the potential domino effect. In the event that a fire breaks out in one car,
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it can automatically spread the flames to an adjacent one, and ultimately the whole
train may explode (Zarei et al., 2022, pp. 1-21).

The railway technical rescue teams together with units of the State Fire Service are
responsible for rescue on the railroad. The activity conducted by technical rescue is
regulated only on the basis of internal regulations of railway line managers, namely
the Instruction on technical railway rescue (Ir-15). They use Technical Rescue
Trains (PRT) and Special Technical Rescue Trains (SPRT) to remove the
consequences of the incidents (Jaworska and Nowacki, 2017, pp. 79-84). In addition
to control, the transport of dangerous goods is additionally based on a monitoring
system. Legal regulations have been created for the purpose of such transport.

One of them is the Act on the monitoring system for road and rail freight transport
and trading in heating fuels (Act of 9 March 2017). Real-time monitoring of
dangerous goods aims to increase safety. Its purpose is to protect the cargo, observe
its condition, control the conditions of transport, storage or the location of the
vehicle. Monitoring improves the activity of carriers and controllers (Kopczewski
and Nowacki, 2019, pp. 64-73). In rail transport, the monitoring system is based on
the operation of the GSM-R system. Its task is, among others, determining the
location of the train or sending alerts about extraordinary situations and irregularities
on the transport route.

The system is a multi-module system, consisting of, among others, a railway
tachograph module, a wagon location module, a driver identification module, or a
locomotive operation monitoring module. Additionally, each locomotive should be
equipped with video recorders in front of the vehicle and sound recorders inside the
cabin. Many hauliers are also starting to adopt RFID-based systems to improve
vehicle formation, transfer, identification and tracking. To achieve this goal, it was
necessary to build special RFID gates and equip the service with mobile RFID
readers (Beczkowska and Grabarek, 2017, pp. 31-39).

It should be emphasized that before the Safety Management Systems (SMS) entered
the railway system, they were used in air transport, which adopted them on the basis
of the Safety Management Systems developed for the needs of the nuclear energy
sector (Pawlik, 2016, pp. 11-20). The first guidelines for building safety
management systems in the rail transport system were published by the European
Railway Agency in the form of assessment criteria used by national safety
authorities (European Railway Agency, 2007).

It was not until December 2010 that common safety assessment methods were
published with regard to compliance with the requirements for obtaining railway
safety certificates (Commission Regulation (EU) No 1158/2010 of 9 December
2010) and safety authorizations (Commission Regulation (EU) No 1169/2010 of 10
December 2010), which enabled verification of the constructed safety management
systems. The provisions of the directive also forced the establishment of a national
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safety authority in Poland (the Railway Transport Office - UTK) and an
investigative body investigating the causes of railway accidents and incidents (State
Railway Accident Investigation Commission - PKBWK).

In Poland, after January 1, 2011, railway carriers and railway infrastructure
managers could conduct their activities after receiving a safety certificate, or a safety
authorization.

8. Transportation of Dangerous Goods in Poland

In Poland, the transport of dangerous goods in 2021 was carried out by 35 certified
freight carriers, which means an increase by seven carriers compared to 2020. The
share of the transport of dangerous goods in the rail market reached 12.1% in 2021
according to the weight transported (11.7% in 2020), and 17.4% according to the
transport performance (17.0% in 2020). The transport of dangerous goods is carried
out mainly in domestic transport. In 2021, domestic transport accounted for 68.1%
(68.6% in 2020) according to the transported weight and 73.6% (71.6% in 2020)
according to the transport performance.

Flammable liquid materials (class 3) remained the key class of cargo in 2021. Their
market share by transported weight was 63.7% (61.7% in 2020), and by transport
performance 69% (66.8% in 2020). According to the classification of dangerous
goods, apart from liquid flammable materials, various dangerous materials and
articles (class 9) had the largest share in the transport. Liquid flammable materials
accounted for 63.7% of all hazardous materials by weight transported in
2021(Report, 2022, p. 113).

9. Potential Threat of Deliveries of Dangerous Goods by Terrorist
Activities

Part of this article presents an analysis of the problem of the possibility of terrorism
occurring during the transport of dangerous goods. Due to the lack of specific
guantitative data on the volume of transport of this type of cargo, since the launch of
the armed attack by Russia on Ukraine, an analysis has been made from press
articles, transcripts of interviews, books presenting international relations of Eastern
European countries and showing the general security situation of Poland, internal
documents of Polish Railway Lines, as well as largely from the participant
observation of one of the authors of the article.

On January 20, 2022, shortly before the start of Russia’s armed attack on the
Ukrainian population, Ukraine blocked the transit of goods transported by rail,
including from China, and announced a total ban on the export of goods from
Ukraine to Poland by Ukrainian wagons. This event disrupted supply chains.
Initially, the reason was the limited capacity of the railway lines and repairs, but



Risks of Transporting Dangerous Goods by Rail: The Case of Poland

534

over time, the reasons were found in terms of road transport, for which bilateral
permits are required.

The Ukrainian side concluded that Poland granted Ukraine too few permits for entry
of Ukrainian drivers to Poland. The blockade of Polish railway border crossings
means large financial losses for the state budget. Due to the growing tension on the
part of Russia, the Polish and Ukrainian authorities decided to ease the dispute that
threatened to weaken the alliance between neighboring countries.

At the meeting of state representatives, decisions were made to increase the permits
for Ukrainian drivers to cross the Polish-Ukrainian border, to shorten the time for
checking trucks and to resume rail transit (Publicystyka ngo.pl, 2022).

The main task for the Russian invaders in the initial phase of the war was to deprive
Ukrainians of access to fuel, and thus prevent the movement and storage of fuels.
They are trying to completely destroy Ukraine’s energy infrastructure. During the
shelling, 15 fuel depots were destroyed, as well as the largest refinery in
Kremenchuk.

After the launch of the attack, Kiev stopped buying fuels from Belarus and Russia,
which in 2021 accounted for an average of 56% of Ukraine’s fuels, and was forced
to obtain reserves from other sources (Potocki, 2022). In this situation, Poland has
become a hub and relay for fuels from the West on the territory of Ukraine, but itself
is also to supply 25,000 tons of gasoline from its reserves (e-petrol.pl, 2022).

As a result of the fuel deficit in Ukraine, the state authorities have abolished mutual
licenses for all carriers in the transport of fuels. The rules have been greatly
simplified. On the one hand, it greatly facilitates transport, on the other hand, it
poses a terrorist threat. If, in the case of transport by lorries, the transport is less
risky, the transport of fuels by rail transport from the refinery in Ptock to the border
crossing in Zurawica poses a much greater threat. Poland signed an agreement to
supply fuel on the territory of Ukraine, however, implementation plans have not
been properly specified.

Many key aspects were not taken into account, including: the size of the planned
transport weights, the time horizon of the use of the Polish logistics channel, the
appointment of an appropriate entity responsible for freight forwarding, lack of
intermodal terminals at the border, insufficient border crossing capacity, track gauge
difference, poor coordination of the work of services at the border, as well as
insufficient number of drivers and train drivers. In addition to the above-mentioned
aspects, special attention should also be paid to the limited capacity of the line along
the entire route of transport of dangerous goods, and the risk resulting from their
transport, as well as the increased risk at transit stations (Kiewlicz, 2022).
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The issue of threats related to the transport of rail goods covers a wide range of
aspects. The likelihood of terrorism occurring in Poland, despite the lack of terrorist
attacks in recent years, is quite high due to military operations carried out in close
proximity. The policy pursued by the neighboring countries has a great influence on
the direction and scale of the Russian invader’s actions. Russia is unpredictable, just
as the actions of terrorist groups are unpredictable.

From the perspective of increasing crime, it becomes necessary to analyze the
potential interests of established criminal groups, the correlation of the economic
and social situation at the place where criminal groups operate, the impact of
international ties, and the scale of applying preventive measures in the fight against
crime (Labuz, 2015, p. 31).

Tensions and fears of the threat of terrorism are growing among Polish citizens as a
result of observing events taking place in a neighboring country. One of the acts of
defense of the Ukrainians was to detonate a train carrying fuel for the Russian army.
It is easy to imagine the scale of the damage caused by this practice, but it is more
difficult to imagine the Russian retaliation situation, given the fact that Poland has
become Ukraine’s main supply hub for this raw material.

10. Conclusion

Ensuring the safe flow of energy resources is the overriding goal of the European
Union countries. Energy security depends to a large extent on the uninterrupted
supply chain of crude oil and natural gas. The main objectives of energy security are
ensuring continuity of supplies, competitiveness on the energy market and
environmental protection (Motowidlak and Motowidlak, 2016, pp. 7-17). The
implementation of various solutions and provisions of European law into Polish law
should be assessed as definitely positive.

Moreover, rail, as the safest inland mode of transport, is a natural candidate for the
transport of dangerous goods. However, so that the transport of this type of goods is
not equated with an increase in risk and the occurrence of negative events, it is
necessary to monitor and strictly enforce compliance with the provisions in transport
practice (Report 2022, p. 54). However, the main threats adversely affecting the
course of transport processes include, inter alia, terrorist acts or cybercrime (Neider,
2019, pp. 294-295).
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