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The relevance of environmental safety problems in the process 
of reconstruction, repair, and maintenance of public roads is 
predetermined by the presence of many transport accidents, as well 
as dangerous events with extremely negative environmental and 
socio- economic consequences for safety and well-being of the 
population.

The objective of the study is to determine the parameters of 
environmentally safe operations during reconstruction, repair, and 
operation of roads. The main purposes of the work focused on 
a comprehensive survey of work sites on public roads; assessment 
of compliance with environmental safety requirements when carrying 
out various types of operations; analysis of violations of environmental 
laws, of causes, conditions for their occurrence, potential threats of 

occurrence of man-made emergency situations following violation of 
environmental compliance; development of a set of measures to 
ensure respect of environmental safety requirements, prevent 
emergency situations and their dangerous consequences for the 
environment and life safety of the population.

The study has resulted in a list of measures substantiated as 
a result of an analysis of the environmental situation and intended to 
ensure environmental safety requirements during repair, 
reconstruction, and maintenance of roads.

The results of the work were reported on August 29, 2023, in 
Vologda at the scientific section of the theoretical part of the annual 
Federal road agency’s exercises to ensure transport safety and 
prevent emergency situations.
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INTRODUCTION
Ensuring the environmental safety of the 

transport system and of road transport 
infrastructure is of paramount importance for 
ensur ing susta inable  socio-  economic 
development of the country.

The national importance of these issues is 
reflected in the National Security Strategy of the 
Russian Federation, the Transport Strategy of 
the Russian Federation until 2030 with a forecast 
for the period until 2035, and the Environmental 
Safety Strategy of Russia for the period until 
2025.

Road transport and road infrastructure serve 
as a massive source of negative impact on the 
environment. The problems of pollution of the 
natural environment with industrial and 
municipal waste, untreated wastewater, 
emissions of various aerosols of solid particles, 
and gaseous compounds into the atmospheric 
air deserve the closest attention.

To comprehensively study the state of activities 
in the field of monitoring and forecasting man-
made emergency situations with adverse 
environmental consequences, compliance with 
environmental safety requirements during repair 
and operation of public roads, in the summer of 
2023, on-site interdepartmental activities were 
carried out to examine the state of environmental 
safety of road reconstruction, operation and repair 
facilities, stocks of road equipment and storage of 
materials, to prevent accidents and emergencies 
of an environmental nature, their adverse 
consequences for the life of the population, 
economic entities, environment.

Based on the results of a field study of the 
state of environmental safety on public roads, 
the question arose about the relevance of 
developing a set of measures to prevent possible 
man-made emergencies caused by environmental 
threats due to violations of environmental and 
sanitary requirements, norms, and rules during 
reconstruction, repair and maintenance of 
facilities of road transport infrastructure, and 
that is the objective of the study.

MATERIALS	AND	METHODS	OF	RESEARCH
The materials for the research included 

published works of scientists, specialists, and 
researchers in the field of environmental safety 
in transport industry [1–5], transport safety, 

prevention of transport accidents and of related 
man-made  emergenc ies ,  ana lys i s  o f 
environmental violations during reconstruction, 
repair, and operation of highways [6–10], the 
results of our own research in the field of 
ensuring environmental safety and environmental 
protection in transport sector, resource saving, 
safe handling of waste and secondary resources 
in transport and other enterprises [11–15].

The concept of this study is based on the 
priority directions of state policy in the field of 
waste management, as well as of monitoring, 
forecasting, prevention and timely response to 
emergencies of a natural and man-made nature, 
principles generally accepted in the world 
community, i. e., Zero waste and Circular 
Economy [16–20].

The research methodology includes system 
analysis, statistical processing of data on the 
environmental situation of transport facilities 
obtained as a result of systematisation and 
generalisation.

RESULTS
At the first stage of the study, materials from 

comprehensive surveys of reconstruction, 
repair, and operation sites of highways, obtained 
during the survey using a specially developed 
form, were summarised and systematised 
(Table 1).

After systematising and summarising the 
materials from the survey of road transport 
infrastructure, the authors carried out an analysis 
of  violat ions of  the requirements  of 
environmental laws during operations on 
highways leading to dangerous accidents, man-
made emergencies (based on collection and 
systematisation of data on repair and operation 
of road transport infrastructure and maintenance 
of auxiliary objects).

During the event, a number of environmental 
violations were identified, primarily those, 
characteristic of operation of road equipment 
parking sites, storage of materials and structures, 
and mini-towns for repair and maintenance 
personnel. Most of these types of facilities are 
operated by contractors who carry out various 
types of repairs and maintenance of road 
transport infrastructure.

Most of these violations (separately or in 
combination), in case of unfavourable weather 
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Table 1

Form for survey of facilities regarding compliance with requirements of sanitary 
and environmental laws (fragment)

Contents of the requirement
1. Hazardous waste management

Accumulation of waste is allowed only in places (sites) of waste accumulation that meet the requirements 
of legislation in the field of sanitary and epidemiological welfare of the population and the laws of the 
Russian Federation.
Special sites for temporary storage, accumulation of materials, raw materials, semi-finished products, 
waste are embanked, equipped with anti-filtration screens, protective waterproofing, have a fence around 
the perimeter of the site, are located outside the drainage areas of surface and underground water bodies, 
land plots covered with a soil vegetation layer.
Storage of bulk and volatile materials, substances, waste is not allowed in open form (in bulk) in premises, 
on construction sites without the use of dust suppression agents.
Loading and unloading of liquid raw materials and materials is carried out through closed paths using 
gravity flow and pumps.
Storage, movement of bulk materials, waste is carried out in securely closed, moisture- proof, chemical- 
resistant bags.
The process of filling containers, collectors, measuring vessels with toxic liquids is equipped with alarm 
systems about the maximum permissible level of their filling, monitoring their content using level meters.
Cleaning and washing of contaminated containers and vehicle wheels are carried out at sites specially 
equipped with a system for collecting contaminated wastewater with its subsequent treatment and with 
storm drainage.
It is prohibited: dumping of production and consumption waste, including radioactive waste, into surface 
and underground water bodies, into drainage areas, into the subsoil and onto the soil.
Organisation of waste transportation is carried out under the following conditions:
availability of a waste passport of I–IV hazard class;
availability of documentation for transportation and transfer of waste, drawn up in accordance with the 
rules for transportation of goods, indicating the amount of transported waste, the purpose and destination 
of their transportation;
compliance with safety requirements for transporting waste by vehicles;
the presence on vehicles, containers, tanks used for transporting waste, of special distinctive signs 
indicating a certain hazard class of waste.

2. Water conservation
Within the boundaries of water protection zones the following is prohibited:
– placement of production and consumption waste disposal facilities, chemical, toxic, poisonous 
substances;
– movement and parking of vehicles, with the exception of their movement on roads and parking on roads 
and in specially equipped places with hard surfaces;
– construction and reconstruction of gas stations, warehouses for fuel and lubricants, service stations used 
for technical inspection and repair of vehicles, washing vehicles;
– discharge of wastewater, including drainage water.
Discharge of production and consumption waste into water bodies and burial therein is prohibited.
Within the boundaries of flood zones, flooding are prohibited:
1) construction of capital construction projects that are not provided with structures and (or) methods of 
engineering protection of territories and objects from the negative effects of water;
3) placement of production and consumption waste disposal facilities, chemical, explosive, toxic 
substances.

3. Protection of land resources
Owners of land plots and persons who are not owners of land plots are mandatorily obliged to:
carry out measures to protect lands, forests, water bodies and other natural resources, fire safety measures;
prevent pollution, depletion, degradation, damage, destruction of lands and soils, and other negative 
impacts on lands and soils.
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conditions or other violations of the rules of 
operation and repair, can lead to the occurrence 
of man-made emergencies in the format falling 
under the criteria for classifying events as 
natural and man-made emergencies, approved 
by the Order of Ministry of the Russian 
Federation for Civil Defence, Emergencies and 
Elimination of Consequences of Natural 
Disasters (EMERCOM), dated 05.07.2021 No. 
429 «On establishing criteria for information 
about emergency situations of a natural and 
man-made nature».

Some of the most common violations of 
environmental and sanitary requirements at 
reconstruction, repair, and maintenance sites of 
highways are:

– local littering of the territory with 
construction, industrial and municipal waste;

– contamination of land on the territory of 
the facility with oil products;

– repair of equipment in open areas with 
spills of oil products;

– storage of containers with used oils 
without a pallet in an open state on unpaved 
surfaces or on the soil cover;

– storage in an open area without 
embankment or shed of scrap metal, polymer 
products, components and parts contaminated 
with oil products, other chemical compounds, 
as well as removed contaminated asphalt 
concrete pavement in the form of lump residues, 
crumbs, dust.

The listed wastes are classified as hazard 
class  3–4,  i .   e . ,  pose a  danger  to  the 
environment if it enters with surface (storm, 
melt) wastewater along the slopes of the 
territory and through the system of drainage 
ditches, or under the influence of wind on 
the drainage areas of water bodies and on the 
soil cover.

No technical measures have been taken 
to embank the territory, organise collection 
and purification of surface wastewater to 
prevent  contaminat ion of  the natural 
environment (soil cover, water bodies) with 
suspended substances, metal salts, organic 
compounds, oil products, and surfactants.

In these cases, there is a potential threat 
of exceeding the maximum permissible 
concentrations of hazard class 3–4 pollutants 
entering water bodies and soil with runoff 
by more than 50 times.

Environmental hazards may also occur in 
case of partial flooding of property areas 
during heavy rain or during spring floods as 
a result of active snow melting. If the MPC 
is exceeded, the unfavourable situation, in 
accordance with the criteria for classifying 
events as an emergency, is characterised as 
an emergency with release and discharge of 
pollutants into the environment at road and 
transport infrastructure facilities.

Other identified violations that pose 
a potential environmental hazard include:
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234 – contamination of the vehicle washing 
station with solid sediment and oil products 
(film), irregular pumping of wash water;

– lack of wheel washing stations with waste 
collection and removal under contract or 
cleaning during repair work on roads;

– contamination of roadside drainage 
ditches;

– violation of the rules for separate collection 
and temporary accumulation of used motor oils, 
batteries, scrap metals, cut down and uprooted 
trees and shrubs, stumps, tree trunks, oily sand;

– –  irregular waste removal, which 
contributes to overfilling of containers and 
contamination of facility areas;

– unsecured water drainage (stagnation of 
water, formation of local zones of water 
accumulation) during and after completion of 
repair work along the right of way,

– lack of data on studies of untreated surface 
wastewater entering watersheds and soil;

– storage of removed vegetation soil cover 
without taking technical measures to protect 
against spraying and leaching.

In a number of cases, on the border of the 
sanitary protection zone of the location of 
production bases for repair and operation of road 
equipment, temporary camps for repair workers, 
the grass stand exceeds 25 cm. Subject to hot 
weather, careless handling of fire and taking into 
account the presence of scattered flammable 
wood, polymer, cardboard and paper waste, 
insufficient insulation of warehouses of 
flammable materials, non-compliance with fire 
safety rules, local fire of objects is theoretically 
possible with the transition of an unfavourable 
fire situation into an emergency man-made one.

Explanatory work on prevention of 
emergency situations and their dangerous 
consequences for life and the environment with 
employees is not properly carried out. Based on 
the results of sociological surveys and analysis 
of regulatory and technical documentation, it 
was revealed that an environmental action plan 
had not been developed and was not 
communicated to employees, there is no 
sufficient understanding of either departmental 
environmental control, monitoring of natural 
and man-made emergencies, or production 
control in the field of waste management. There 
are no employees responsible for environmentally 

safe separate collection and isolated storage of 
hazardous production and consumption waste.

DISCUSSION	AND	CONCLUSIONS
Thus, the study revealed the prerequisites 

and causes for the occurrence of environmental 
hazards at sites of reconstruction, repair, and 
maintenance of public roads. Failure to take 
proper preventive measures to reduce them 
may lead to the occurrence of man-made 
emergencies.

To ensure the environmental safety of these 
technospheric territories, a set of organisational 
and technical measures is proposed.

1. Development of a comprehensive plan 
of environmental protective measures with 
a section on emergency prevention during 
waste management, as well as during operation 
of facilities associated with a negative impact 
on the environment, indicating deadlines and 
those responsible.

2. Analysis of the issue of draining 
contaminated surface runoff with subsequent 
treatment or accumulation in settling tanks 
with subsequent removal to special processing 
enterprises licensed to dispose these types of 
waste.

3. Organisation of a system of industrial 
environmental control and monitoring, 
including industrial control and monitoring of 
the management of hazardous waste from 
production and consumption.

4. Conduct of periodical independent 
environmental surveys of road transport 
in f ras t ruc ture ,  cons ider ing  potent ia l 
environmental threats and transport accidents 
(summer –  hot weather, summer- spring –  heavy 
rains, spring –  snowmelt, winter –  slipperiness).

5 .  D e v e l o p m e n t  o f  a p p r o p r i a t e 
recommendations on undertaking of specific 
sanitary and environmental measures in work 
projects, which are subject to control at the 
stages of construction, reconstruction, repair 
and, upon completion, at the stage of 
commissioning of facilities.

6. Analysis of the issue of consolidation 
and unification of the system of environmental 
requirements within the framework of the 
current environmental laws into a separate 
section of standardisation documents, 
methodological documents regulating the 
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processes of reconstruction, major and current 
repairs, and maintenance of road transport 
infrastructure facilities.

7. Involvement of research institutions into 
solving problems of ensuring environmental 
safety and preventing man-made emergencies.

As a proposal  for  development of 
intersectoral, interdepartmental cooperation in 
the field of preventing accidents and 
emergencies with dangerous environmental 
consequences on highways, it is considered 
appropr ia te  to  organise  and conduct 
interdepartmental exercises on issues of 
ensuring environmental safety and preventing 
man-made emergencies with environmental 
consequences on highways.

As the main objectives of such exercises 
the most typical ones are identified that lead 
or can lead to accidents, man-made emergencies 
with dangerous socio- economic, environmental 
and other consequences (Pic. 1).

The first task being worked on is prevention 
of accidents and man-made emergencies with 
environmental consequences caused by 
violation of the rules for transportation of 
dangerous goods, including hazardous 
production and consumption waste, includes 
subtasks by type of transported goods:

a) oil products;

b) chemical hazardous liquid substances;
c )  chemica l ly  hazardous  gaseous 

compounds;
d) liquid toxic waste;
e) municipal solid waste;
f) construction waste;
g) bulk mineral waste;
h) waste of electronic and electrical 

equipment;
i) battery waste.
The implementation of the second task 

covers prevention of man-made emergencies 
caused by the complex effects of natural 
(hazardous hydrological and meteorological 
phenomena and processes: floods, inundations, 
flooding, strong winds, etc.) and man-made 
factors (violation of environmental and 
sanitary requirements for repair, maintenance, 
operation: pollution of territories of production 
and repair bases with chemicals, oil products, 
waste).

The fulfilment of these tasks, according to 
the authors, on the one hand, will help to 
increase the level of protection of the natural 
environment and the life of the population from 
environmental threats, on the other hand, will 
help strengthen interdepartmental, intersectoral, 
interregional interaction to resolve these 
pressing issues of our time.

Pic. 1. Proposed simulated situations while developing measures to prevent emergency situations on highways [performed by the authors].

•  World of Transport and Transportation, 2024, Vol. 22, Iss. 1 (110), pp. 230–236

Moshkov, Vladimir B., Tskhovrebov, Eduard S., Kalaeva, Sahiba Z. K., Koroleva, Lyudmila  A. 
Analysis of Environmental Compliance Violations on Roads Causing Threats of Occurrence 
of Emergencies



236
REFERENCES

1. Aksenov, I. A., Aksenov, V. I. Transport and 
environmental protection [Transport i ohrana okruzhayushey 
sredy]. Moscow, Transport publ., 1986, 176 p. EDN: 
SWQCUB.

2. Petrosyan, T. O., Sidorenko, V. F. Ecological safety of 
highways [Ekologicheskaya bezopasnosty avtomobilynyh 
dorog]. Bulletin of the Volgograd State University of 
Architecture and Construction, 2012, Iss. 28 (47), pp. 332–
336. EDN: NQYPYC.

3. Sinyakova, M. G., Krylov, A. V. Prevention and 
liquidation of emergency situations on highways of the 
constituent entity of the Russian Federation: experience and 
problems [Preduprezhdenie i likvidatsiya chrezvychainyh 
situatsiy na avtodorogah subyekta RF: opyt i problemy]. 
Eurasian Union of Scientists (EUS), 2019, Iss. 10 (67), 
pp. 42–44. EDN: LBJUHG.

4. Durnev, R. A. Tverdokhlebov, N. V. Prevention of 
transport collapses on highways in winter and elimination of 
their consequences –  a common cause [Preduprezhdenie 
transportnyh kollapsov na avtomobilynyh dorogah zimoy 
i likvidatsiya ih posledstviu –  delo obshee]. Scientific and 
educational problems of civil protection, 2013, Iss. 2, 
pp. 56–58. EDN: SCNRXL.

5. Lukashevich, O. D., Lukashevich, V. N. Ways to 
improve environmental safety in construction and operation 
of highways [Puti povysheniya ekologucheskoy bezopasnosti 
pri stroitelystve i ekspluatatsii avtomobilynyh dorog]. Bulletin 
of the Tomsk State University of Architecture and Civil 
Engineering, 2020, Vol. 22, Iss. 5, pp. 200–210. 
DOI: 10.31675/1607-1859-2020-22-5-200-210.

6. Podgornova, N. A. Ecological problems of motor 
transport and solutions [Ekologicheskie problem transporta 
i puti resheniya]. Young scientist, 2016, Iss. 22.2 (126.2), 
pp. 48–50. EDN: WZVUYR.

7. Chomaeva, M. N. Motor transport and its impact on 
the ecological situation in urban areas. International Journal 
of Humanities and Natural Sciences, 2020, Vol. 3–1 (42), 
pр. 6–10. DOI: 10.24411/2500-1000-2020-10193.

8. Highways: safety, environmental problems, economy: 
Russian- German experience [Avtomobilynye dorogi: 
bezopasnosty, ekologicheskie problem, ekonomika: 
Rossiysko- Germanskiy opyt]. Ed. by V. N. Lukanin, K.-H. 
Lenz. Moscow, Logos publ., 2002, 607 p. ISBN 5-94010-
190-9.

9. Mirzoeva, F. M., Shekikhacheva, Z. Z. Problems of 
the ecological situation on road transport in the Russian 
Federation [Problemy ekologicheskoy obstanovki na 
avtomobilynom transporte]. Fundamental research, 2014, 
Iss. 11–12, pp. 2665–2668. EDN: FBXPEA.

10. Serdyukova, A. F., Barabanshchikov, D. A. Influence 
of motor transport on the environment [Vliyanie transporta 
na okruzhayushuyu sredu]. Young scientist, 2018, Iss. 25, 
pp. 31–33. [Ekectronic resource]: https://moluch.ru/
archive/211/51591/. Last accessed 22.01.2024.

11. Tskhovrebov E., Velichko E., Niyazgulov U. Planning 
Measures for Environmentally Safe Handling with Extremely 

and Highly Hazardous Wastes in Industrial, Building and 
Transport Complex. Materials Science Forum, 2019, 
Vol. 945, pp. 988–994. DOI: 10.4028/www.scientific.net/
MSF.945.988.

12. Tskhovrebov, E. S., Niyazgulov, U. D. Regulation of 
Waste and Secondary Resources Management. World of 
Transport and Transportation, 2019, Vol. 17, Iss. 1 (80), 
pp. 192–201. DOI: 10.30932/1992-3252-2019-17-1-192-201.

13. Kozhukhovsky, I. S., Velichko, E. G., Tselykov-
skiy, Yu. K., Tshovrebov, E. S. Organisational, economic and 
legal aspects of creating and developing technological 
complexes on recycling ash and slag waste in construction 
and other products [Organizatsionno- ekonomicheskie 
i pravovye aspekty sozdaniya i razvitiya proizvodstvenno- 
tehnicheskih komplexov po pererabotke zoloshlakovyh 
othodov v stroitelynuiyu i inuyu produktsiy]. Bulletin of 
MGSU ,  2019 ,  Vo l .  14 ,  I s s .  6 ,  pp .  756–773 . 
DOI: 10.22227/1997-0935.2019.6.756-773/.

14. Tskhovrebov, E. S. Ecological and economic aspects 
of planning the placement and design of industrial facilities 
for processing and disposal of waste [Ecologo- economicheskie 
aspekty planirovaniya razmesheniya i proektirovaniya 
promyshlennyh obyektov po obrabotke, utilizatsii, 
obezvrezhivaniyu othodov]. Bulletin of MGSU, 2018, Vol. 13, 
Iss. 11 (122), pp. 1326–1340. DOI: 10.22227/1997-
0935.2018.11.1326-1340.

15. Tskhovrebov, E. S. Formation of regional strategies 
for managing the management of secondary resources 
[Formirovanye regionalynyh strategiy upravleniya 
obrasheniem s vtorichnymy resursami]. Bulletin of MGSU, 
2019, Vol. 14, Iss. 4 (127), pp. 450–463. DOI: 10.22227/1997-
0935.2019.4.450-463.

16. Elgizawy, S., El- Haggar, S., Nassar, K. Slum 
Development Using Zero Waste Concepts: Construction 
Waste Case Study. Procedia Engineering, 2016, Vol. 145, 
pp. 1306–1313. DOI: 10.116/j.proeng.2016.04.168.

17. Domenech, T., Bahn- Walkowiak, B. Transition 
Towards a Resource Efficient Circular Economy in Europe: 
Policy Lessons from the EU and the Member States, 
Ecological Economics, 2019, Vol. 155, pp. 7–19. 
DOI: 10.1016/j.ecolecon.2019.11.001.

18. Kirchherr, J., Reike, D., Hekkert, M. Conceptualizing 
the circular economy: An analysis of 114 definitions. 
Resources, Conservation & Recycling, 2017, Iss. 127, 9. 
DOI:10.1016/j.resconrec.2017.09.005.

19. Hart, J., Adams, K., Giesekam, J., Tingley D. D. 
Barriers and drivers in a circular economy: the case of the 
built environment. Procedia CIRP, 2019, Iss. 80, pp. 619–
624. DOI: 10.1016/j.procir.2018.12.015.

20 .  Her twich ,  E . ,  L i f se t ,  R . ,  Pau l iuk ,  S . , 
Heeren, N. Resource Efficiency and Climate Change: 
Material Efficiency Strategies for a Low- Carbon Future. 
A Report of the International Resource Panel. United Nations 
Environment Programme, Kenya. 2020. [Electronic 
resource]: https://www.unep.org/resources/report/resource- 
efficiency-and-climate- change-material- efficiency-strategies-
low-carbon. Last accessed 22.01.2024.

Information about the authors:
Moshkov, Vladimir B., Ph.D. (Economics), Associate Professor, Deputy Head of FSBI “All-Russian Research Institute for Civil Defence 

and Emergency Situations of the Ministry of the Russian Federation for Civil Defence, Emergencies and Elimination of Consequences of 
Natural Disasters” (Federal Centre for Science and High Technologies), Moscow, Russia, vniigochs@vniigochs.ru.

Tskhovrebov, Eduard S., Ph.D. (Economics), Associate Professor, Senior Researcher at FSBI “All-Russian Research Institute for 
Civil Defence and Emergency Situations of the Ministry of the Russian Federation for Civil Defence, Emergencies and Elimination of 
Consequences of Natural Disasters” (Federal Centre for Science and High Technologies), Moscow, Russia, rebrovstanislav@rambler.ru.

Kalaeva, Sahiba Z. K., D.Sc.(Eng), Associate Professor, Head of the Department of Labour and Nature Protection of Yaroslavl State 
Technical University, Yaroslavl, Russia, kalaevasz@mail.ru.

Koroleva, Lyudmila A., D.Sc. (Eng), Associate Professor, Professor at the Department of Fire, Emergency and Rescue Equipment 
and Automotive Engineering of St. Petersburg University of the State Fire Service of the Ministry of the Russian Federation for Civil 
Defence, Emergencies and Elimination of Consequences of Natural Disaster; Leading Researcher at the Laboratory of Ecology of Transport 
Systems of Solomenko Institute of Transport Problems of the Russian Academy of Sciences, St. Petersburg, Russia, lyudamil@mail.ru.

Article received 09.11.2023, approved 17.01.2024, accepted 22.01.2024.

●

• World of Transport and Transportation, 2024, Vol. 22, Iss. 1 (110), pp. 230–236

Moshkov, Vladimir B., Tskhovrebov, Eduard S., Kalaeva, Sahiba Z. K., Koroleva, Lyudmila  A. 
Analysis of Environmental Compliance Violations on Roads Causing Threats of Occurrence 
of Emergencies


