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FACTORS OF IMPACT OF RAILWAY TRANSPORT INFRASTRUCTURE ON THE
ENVIRONMENT
Svirikova A.Ye., Vlasenko K.H., Harmash B.K., PhD, associated professor
Ukrainian State University of Railway Transport

In contemporary conditions, the issues of interaction between railway transport and the
environment are becoming particularly relevant. Environmental problems arise as a result of the
interaction between nature and humans, during which the anthropogenic load on the territory
exceeds its environmental capabilities, mainly due to its natural resource potential and the overall
sustainability of natural landscapes [1].

Rail transport has a significant impact on ecosystems, which is manifested in air, water and
soil pollution during the construction and operation of railways. [2] The negative impact of rail
transport on the environment is caused by the emission of harmful substances from both rolling
stock and numerous production and ancillary enterprises that serve the transportation process. This
process results in significant pollution of the air, water and soil with heavy metals and their
compounds, radionuclides, carbon dioxide, and dust of different chemical composition from the
transportation of bulk cargo, as well as modification and disruption of natural landscapes, constant
increase in the level of land contamination with oil and lead, degradation of phytocoenoses,
withdrawal of agricultural land resources, disruption of hydrological conditions, creation of
conditions for erosion, loss of soil fertility, littering of territories, discharge of polluted water, etc.

Railroad accidents are particularly dangerous. At the same time, there is a spread and
accumulation of harmful substances in the adjacent fields and land, which is no less harmful to the
environment and to the life and health of the population. Since heavy metals and their compounds
have the ability to accumulate in crops, their consumption by humans endangers their livelihoods.
Railroad transportation has a significant impact on the surrounding areas, which is caused by air,
soil, and water pollution. Most of the negative problems that deteriorate the quality and properties
of plantations along the railroad tracks are caused by human production activities. These include
the transportation of hazardous goods (waste of various composition, species, etc.), the combustion
of diesel and coal fuel, and the use of lubricants. Rail transport plays a key role in Ukraine's
transportation system. “Ukrzaliznytsia is one of the largest employers and transport operators in
the country, providing transportation of goods and passengers on thousands of kilometers of
railroad tracks. However, the technical condition of the rolling stock and its impact on the
environment are of growing concern to experts, environmentalists and the public.

Today, the majority of Ukrzaliznytsia's rolling stock is physically worn out and obsolete.
More than half of the locomotives and passenger cars are operating beyond their service life.
According to official data, the average age of passenger cars exceeds 30 years, and freight cars
exceed 25 years, while the standard service life is about 28-30 years. Most locomotives, especially
VLS80, EPL, and CS electric locomotives, were manufactured in the Soviet era. Their energy
consumption is inefficient and their operational reliability is decreasing every year. The situation
is similar with diesel locomotives, most of which have significant wear and tear on their traction
units and control systems. Insufficient funding for rolling stock renewal, a slowdown in
modernization, the lack of an effective investment policy, and political instability have negatively
affected the pace of rail infrastructure renewal. In recent years, only a small part of the rolling stock
has been modernized, and this is not enough to ensure an adequate level of safety, comfort and
environmental friendliness of transportation. Although rail transport is considered relatively
environmentally friendly compared to road or air transport, it also has a number of negative
environmental impacts, especially when operating outdated rolling stock and lacking modern
environmental standards. Diesel locomotives are the main source of pollutant emissions on non-
electrified railways. The combustion of diesel fuel releases nitrogen oxides (NOx), carbon in the
form of soot, carbon dioxide (CO-), sulfur oxides (SO:) and particulate matter into the atmosphere.
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Due to the use of old engines without modern emission treatment systems, the concentration of
harmful substances in the air near railway junctions often exceeds the permissible limits.

In total, more than 16 thousand stationary emission sources are registered in the production
units of Ukrzaliznytsia, of which only 65% (more than 11,000 units) are equipped with gas cleaning
units [3]. In general, the main substances emitted from stationary sources into the atmosphere are:
carbon dioxide, suspended particulate matter, carbon monoxide. The operation of railway transport
1s accompanied by the generation of hazardous waste. Every year, more than 3.3 million tons of
ore, 15 thousand tons of salts and 36 thousand tons of mineral fertilizers are released into the
environment during the transportation and reloading of cargo from railcars. More than 17% of the
deployed length of railway lines have a significant degree of contamination with dusty cargo.

In addition, passenger cars pollute railroad tracks with solid waste and wastewater [4].
According to the results of 2019, the railway transport of Ukrzaliznytsia [3] generated more than
110 thousand tons of waste, including: extremely hazardous waste (class I); highly hazardous waste
(class II); moderately hazardous waste (class III); and solid household waste (class IV).
Transportation of dangerous goods significantly increases environmental safety risks. Dangerous
goods include substances, materials, products, waste from production and other activities, which,
due to their inherent properties, in the presence of certain factors, may cause an explosion, fire,
damage to technical means, devices, structures and other objects during transportation, cause
material damage and damage to the environment, as well as lead to death, injury, poisoning of
people and animals [5]. In addition to generating waste and air pollution, rail transport has a specific
impact on the environment and biota (compared to other modes of transport). In particular, as a
result of hazardous substances being released during their transportation by rail, including as a
result of emergencies.
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