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The article examines the correlation between environmental management and the intensification of wastewater treatment, which
is an important aspect of ensuring the environmental safety of a machine-building enterprise. Therefore, it is important to develop
and implement an effective environmental management system, which includes pollution monitoring, planning measures to minimize
emissions and discharges, and the implementation of environmentally friendly technologies.

The purpose of the work is to analyze and study the relationship between environmental management and the intensification
of wastewater treatment and to develop recommendations for improving the efficiency of environmental management and wastewater
treatment. The successful solution of these issues helped to develop an effective wastewater management strategy, increase the efficiency
of wastewater treatment and reduce its costs, and also ensured the fulfillment of environmental standards and legal requirements, as
a result of which significant results were achieved to improve environmental safety at the enterprise and to reduce the negative impact
on the environment.

In the study of this correlation, there are several aspects that have scientific novelty: the use of new methods of intensification
of wastewater treatment; studying the impact of environmental management on the efficiency of wastewater treatment and developing
recommendations for improving the effectiveness of environmental management and wastewater treatment. The study in this field
is important from both scientific and practical points of view. The implementation of environmental policy has a positive effect on
the image of the enterprise, increases its competitiveness and ensures sustainable development. In addition, it promotes compliance with
high standards of sustainable development, which is an important prerequisite for attracting new investments and market advantages.
Key words: Machine-Building Complex, Strategy, Sustainable Development, Environmental Policy, Environment, Pollutants, Effluents.

B3aeMo03B 130K €KOJIOTiYHOI0 MEHeIKMEeHTY Ta iHTeHcudikauii 0YMCTKH CTOKIB Yy KOHTEKCTi 3a0e3leyeHHs] eKOoJIOTidHol
0e3nexn MamMHOOYAiBHOTO mianpuemcrBa. bociok A.C., Hlecronanos O.B., Cakyn A.O., Tuxomuposa T.C., Kyainiu C.C.

VY crarTi po3MISHYTO MUTAHHS B3a€MO3B’ 3Ky MK €KOJIOTTYHUM MEHEJDKMEHTOM Ta IHTEHCH(DIKALi€I0 OYNCTKU CTOKIB, SIKE € BaXK-
JIMBUM aCIeKTOM 3a0e3IIeUEeHHs eKOJIOTiuHOI Oe3MeKkn MalnHOOY/IIBHOTO MifANpUeMcTBa. TOMY BaXKIJIMBO PO3POOHTH Ta BIIPOBAUTH
e(eKTHBHY CHCTEMY E€KOJIOTIHYHOTO MEHEDKMEHTY, sIKa MICTUTh y COO1 MOHITOPHHT 3a 3a0pyIHEHHSM, TUIAaHyBaHHS 3aX0/iB 3 MiHIMi3a-
11i1 BUKUIIB Ta CKHIIB, BIPOBAKCHHS SKOJOTTYHO YUCTUX TEXHOJIOTIH.

Mera po0OTH IoOJISATaE B aHATI31 Ta BUBUCHHI B3a€EMO3B’SI3KY MK €KOJIOTTYHUM MEHEIKMEHTOM Ta IHTCHCH(IKALI€I0 OUUIICHHS
CTOKIB Ta po3poOIll peKOMEHAAIl 00 MOKpamIeHHS! e(PEeKTUBHOCTI E€KOJIOTIYHOTO MEHEIKMEHTY Ta OYHUINEHHS CTOKIB, yCITiIIHE
BHPILICHHS WX MUTaHb JOMOMOIIIO PO3pOOUTH €(EeKTUBHY CTPATETII0 YIPABIiHHS CTIYHUMH BOJIAMH, MiABHIIATH €()EKTHBHICTH OYH-
IICHHA CTquHX BOJ Ta 3MEHIINTH BUTPATU Ha X OUHIIICHHSA, a TAKOX 33.6831'[8'—[?”'[0 BHUKOHAaHHA eKOHOFquHX HOpMaTI/IBiB Ta BUMOI'
3aKOHOJIABCTBA, B Pe3yJbTaTi 4oro OyJ0 MOCATHYTO 3HAYHUX PE3YJIBTATiB JUIs MiJBUIICHHS SKOJOTIYHOT OE3MeKH Ha MiAMPUEMCTBI
Ta 3MEHIICHO HEraTHBHHIA BIUIMB HA HABKOJIMILIHE CEPEIOBHIIIC.

Y BUBUCHHI IHOTO B32EMO3B’3KY € JICKiJbKa aCIEKTiB, SKi MAIOTh HAyKOBY HOBH3HY: BUKOPHUCTAHHS HOBHX METOMIB IHTCHCU (KAl
OYHCTKH CTOKIB; BUBYCHHS BIUTUBY €KOJIOTTYHOTO MEHEDKMEHTY Ha e(DeKTHBHICTh OYMCTKU CTOKIB Ta pO3poOKa peKOMEHAALIH 11010
HOKpAIeHHs €(pEeKTUBHOCTI €KOJIOI1YHOr0 MEHE/DKMEHTY Ta OUHMIIECHHS CTOKIB. J{OCIIJDKEHHS TaHOTO HANPSIMY Ba)XKJIMBE SIK 3 HAYKOBOT,
TaK i 3 IPaKTUYHOI TOUYKH 30py. Pearizariisi eKOJIOTIYHOI MOMITHKYA Ma€ IMO3UTHBHHUN BIUIMB Ha IMIMDK IiJIPHEMCTBA, 301IbIIy€E HOTO
KOHKYPEHTOCIIPOMOXKHICTh Ta 3a0e3medye CTanuii po3BUTOK. KpiM ToTo, 11e cripusie BiOBIAHOCTI BHCOKHM CTaHAapTaM CTaJIOro po3-
BUTKY, 1110 € BXJIMBOIO NEPEAYMOBOIO /Il TPHUBAOIECHHS HOBUX 1IHBECTHULIII Ta pUHKOBHX NepeBar. Knoyosi cioea: MallnHOOYAIBHUI
KOMIUIEKC, CTpaTerisi, CTalNil PO3BUTOK, EKOJIOTIYHA MONITHKA, HABKOJIUIIIHE CEPEIOBUIIE, 3a0py/THIOIOUi PEYOBHHH, CTOKH.

Introduction. Environmental management is a efficiency of sewage treatment and other indicators of the

systematic approach to the management of environmental
issues at the enterprise, which involves the implementation
of policies, planning, control and improvement of processes
in order to reduce the impact on the environment. The
study of the impact of environmental management on the

enterprise's environmental activity can help reveal new
opportunities for reducing the impact on the environment
and preserving natural resources.

With increasing environmental protection in various
countries, businesses must maintain their financial
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activities at a certain level of their environmental
activity. Enterprises can reveal their environmental
performance, create their own image and fulfill
their social responsibilities by implementing an
environmental accounting system [1]. In recent years,
the green economy has attracted wide attention of the
scientific community of the world as an important way
of promoting environmental innovations and sustainable
development of technologies [2].

The production of household waste and wastewater
is an integral feature of human economic and household
activity, and its management is a challenge for all
societies and economies [3]. One of the most widespread
environmental problems of economically developed
countries is the pollution of reservoirs by sewage [4].
Rapid urbanization and industrialization have caused
serious environmental pollution problems, which have
created serious problems for ecosystems and economic
development [5]. Analyzing strategic decisions regarding
waste disposal and the use of renewable resources is
critical to understanding how manufacturing firms can
benefit from recycling process waste [6].

Literature Review. The analysis of existing
approaches to the development of requirements for the
quality of treated wastewater discharged into surface
waters, with a special emphasis on the content of biogenic
compounds, confirms the need for comprehensive
regulation of water quality [7].

An important problem at many industrial enterprises,
including the machine-building industry, is the generation
of a large amount of wastewater contaminated with toxic
substances, oil products, and heavy metals. The unpleas-
ant smell of wastewater and its negative impact on aquatic
ecosystems have even led to increased requirements for
the treatment of industrial wastewater [8].

In turn, intensification of cleaning is a process of
increasing the efficiency of wastewater treatment, which
involves the use of new technologies and cleaning
methods. This process is aimed at reducing the content
of pollutants in water and ensuring compliance with
standards forpollutantsinthe environment. Intensification
of wastewater treatment can be implemented with the
help of highly effective technologies that use not only
mechanical, but also physico-chemical, biological
and combined methods. Environmental management
tools can include monitoring, planning and control of
production processes, waste and pollution management,
and implementation of green technologies. The use of
the latest methods and technologies aimed at greening
processes can help enterprises reduce the costs of energy
supply and chemical reagents used in the process of
wastewater treatment.

The issue of effective wastewater treatment is
related to the problem of detoxification of water
polluting substances, sludge dehydration, and disposal
of wastewater sludge. Sludge is a semi-solid residual
material formed as a result of sedimentation of suspended
solids during wastewater treatment processes [9].

Sewage sludge can be treated as a waste to be disposed
of, or as a resource to be put to good use [10].

A common scheme to clean sludges through an
enterprise water circulation cycle is their clarification
in radial thickeners or other sedimentation installations
[11], which indicates the significant role of effective
environmental management. Different methods for the
intensification of a particle enlargement process are used
in order to increase the deposition rate of suspended
substances, for example by applying flocculants [11].

Current scientific literature describes techniques
of using flocculants both as a separate reagent and in
combination with inorganic polyelectrolytes [12].
Sometimes several flocculants are applied with different
molecular weights [13] or a charge in the so-called
«double flocculation process» [14]. However, there are
still unresolved issues related to choosing the optimal
quantity of a flocculant in the amount sufficient to clean
a particular type of waste water.

The use of flocculants and methods of process
intensification allows achieving a high rate of suspended
solids deposition and is one of the important aspects of
modern approaches to ecological wastewater treatment.

Research Methodology. Sewage sludge contains
a significant amount of various organic and inorganic
substances that can be used to obtain various products.
For example, using sludge, you can get biogas, which
can be used for energy production. It is also possible to
extract various chemical substances from the sediment,
which can be used in industry as raw materials for the
production of various products. On the other hand, if
the sludge is not properly disposed of, it can become a
source of environmental pollution and negatively affect
human health. There is a large gap between the volume
of wastewater generated and the available treatment
potential for domestic and industrial wastewater, which
is mainly produced by small industrial plants [15].
Therefore, the use of sewage sludge as a resource can
be beneficial and qualitatively change approaches to
sewage treatment and sludge disposal.

Due to the fact that efficiency of aggregation due to
flocculation depends on the concentration of the solid
phase, it is necessary to constantly know the concentration
of suspended solids in the cleaned sludge [16].

The presence of heavy metals in sewage sludge
can cause soil pollution and have a negative effect on
plant growth and soil microorganisms after application,
depending on metal toxicity, concentration and
bioavailability [17]. However, with the right approach to
cleaning and using sludge as a resource, it can be used
as a fertilizer for plants or for the production of bricks,
asphalt and other construction materials. Therefore, it is
important to pay due attention to wastewater treatment
and the use of its resource potential in order to reduce the
negative impact on the environment and use resources
efficiently.

However, sludge with a high moisture content is often
formed at enterprises, which is difficult to dehydrate,
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requiring a lot of energy for dewatering by filtering or
centrifugal twisting [18].

General recommendations for the use of flocculants
are reduced to the selection of the type and concentration
of flocculant for purification of a particular type of slime
with a certain concentration and disperse composition
[19].

Thus, the issue of increasing the environmental safety
of industrial enterprises through the implementation of
environmental management systems in the process of
wastewater intensification is an urgent scientific and
practical task.

Implementation of the producer's environmental
responsibility cannot be achieved without proper
management of production processes. Scientific
management includes the entire process of applying the
concept of environmental responsibility to production
and enterprise management [20].

Improving environmental management and generally
greening all production processes can significantly
increase the efficiency of the enterprise. For example,
it can contribute to reducing the costs of paying
fines for environmental pollution, reducing fuel and
electricity costs, increasing reputation and attractiveness
for investors and consumers. In addition, ecological
solutions can lead to savings of resources, which allows
to reduce the costs of their purchase and processing.
In general, the efficiency of the enterprise can increase
qualitatively and quantitatively thanks to the greening
of production processes, the implementation and
popularization of environmental policy and the
improvement of environmental management.

Results. During the analysis of the current
environmental management system at one of the
machine-building enterprises, a management strategy
scheme was proposed, shown in fig. 1, which contains
the following stages:

— analysis of the environmental situation at the
enterprise, determination of the main sources of sewage
pollution;

— development of an environmental management
strategy with the aim of reducing discharges of harmful
substances;

— determination of the optimal composition of
equipment and technologies for the intensification of
wastewater treatment;

— development and implementation of a wastewater
quality monitoring program in order to determine the
effectiveness of applied technologies and environmental
management strategies;

— assessment of the effectiveness of measures
implemented to increase the efficiency of wastewater
treatment and reduce the negative impact on the
environment;

— constant  improvement of environmental
management strategies and cleaning technologies in
order to ensure the sustainable development of the
machine-building enterprise.

Analysis of the
negative
impact of the
enterprise on
the
environment
and
environmental
risks

Development
and
improvement
of the
enterprise's
environmental
strategy

Implementation
of the strategic
goals of
environmentali
zation of the
enterprise

Analysis of the
results of
environmental
activities

Minimization
of the negative
impact on
environmental
pollution by
harmful
substances

Reducing the
volume of
waste
generation

Fig. 1. Environmental responsibility management strategy

The proposed management strategy is a cyclical
process, in which each stage is a prerequisite for the
next, that is, one comes from the other. Starting with
the development and improvement of the company's
environmental strategy and the establishment of short-
term strategic goals, the company carries out measures
for greening, which leads to a reduction in the amount
of waste and a minimization of the negative impact on
the environment. The next stage is the analysis of the
results of the environmental activities to assess how
successfully the strategic goals have been achieved and
to identify new problems and bottlenecks that need to
be solved in the next cyclical stage. Then all stages are
repeated again. Thus, each stage is the foundation for the
next, and entire enterprises support this cycle.

Consider an example of the implementation developed
in fig. 1 management strategy on the example of one
of the machine-building enterprises. The prerequisite
for the development of an environmental strategy is a
comprehensive analysis of the enterprise's impact on the
environment, an important element of which is the constant
monitoring of the formation and entry into the environment
of pollution in the form of solid, liquid and gaseous waste.

An important source of information for evaluating the
efficiency of the water treatment system and identifying
possible problems in the operation of this system are the
results of laboratory analysis of wastewater samples of
a machine-building enterprise. The results of laboratory
analysis are an important component of environmental
management, as they can be used to evaluate the
effectiveness of measures taken to treat wastewater at
the enterprise and provide an opportunity to identify
problems and develop strategies for improving the
environmental status of the enterprise.
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In fig. 2 shows the schedule of the analysis of
wastewater samples of a machine-building enterprise,
where the parameters of wastewater quality of the
main polluting substances at this production are
indicated, such as: ammonium nitrogen, suspended
solids, pH, oil products and chlorides, which indicate
the presence of pollutants and their concentration in
wastewater. Normative indicators for these substances
are: ammonium nitrogen — 18.0 mg/dm?®; suspended
substances — 300 mg/dm?; hydrogen pH indicator —
6.5-9 mg/dm’; petroleum products — 5.0 mg/dm?’;
chlorides — 350 mg/dm’.

From the analysis of the graph, it can be concluded
that the wastewater samples of the machine-building
enterprise contain variable concentrations of pollutants
in different sampling periods. Such concentration
fluctuations are associated with various production
factors, such as an increase or decrease in the productivity
of workshops depending on the volume of orders, a
change in the supplier of raw materials, and others. Yes,
from fig. 2, it can be seen that the level of ammonium
nitrogen exceeds the norm in July 2019 and December
2020, which indicates the low efficiency of purification
from nitrogen compounds. Also, excessive levels of
suspended solids were found in the samples, which may
indicate ineffective operation of settling tanks and other
treatment facilities. The level of petroleum products
close to the permissible norm indicates the presence
of petroleum products in wastewater, which could
have entered them as a result of repair of equipment
or improper storage of materials, and the presence of
chlorides in wastewater indicates the possible excessive
use of chlorinated substances in production.

The results of sampling and analysis of water
samples at the enterprise serve as an integral part of the

environmental safety indicator and indicate the need to
make changes to the program to achieve regulatory or
improve existing results. Therefore, the results of the
laboratory analysis of the samples indicate the need
to improve the wastewater treatment system to reduce
the content of pollutants and increase the efficiency of
treatment.

The relationship between the results of laboratory
analysis of wastewater samples and environmental
management is that the results of the analysis allow to
identify problems in the wastewater treatment system
and potential ecological risks for the environment. This
information can be used in the development of strategies
and action plans to improve the environmental condition
of the enterprise according to the scheme shown in Fig. 1.

The relationship between environmental management
and environmental pollution attracts the attention of
many scientists, and investments in environmental
management have a significant impact on reducing the
negative impact on the environment [21]. Effective
environmental management is one of the potential keys
to mitigating environmental pollution and preventing
the occurrence of environmental risks. Therefore, it is
extremely important to study the relationship between
the effectiveness of environmental management of
the enterprise, the sources of environmental hazards,
the system of environmental protection measures and
environmental pollution.

Therefore, we proposed to optimize the wastewater
management strategy at the machine-building enterprise,
which should include the following important tasks, the
solution of which is necessary for the intensification of
wastewater treatment systems:

1. Assessment of the level of sewage pollution
and determination of the environmental hazard of their
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Fig. 2. Results of laboratory analysis of wastewater samples
of the machine-building enterprise for 2019-2022
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impact on the environment. To do this, you can use
the methods of analyzing the chemical composition of
water, biological tests and other modern methods.

2. Development of a wastewater quality monitoring
system and determination of the efficiency of the applied
technologies. Automated control and monitoring systems
can be used for this.

3. Development of effective technological solutions
for wastewater treatment. The choice of cleaning methods
for each type of pollution should take into account
the peculiarities of the composition of pollution from
each production process, as well as fluctuations in the
concentration of pollutants. Among the new methods,
it is possible to single out methods of intensification
of cleaning, for example, coagulation, flocculation,
aggregate formation, electrochemical methods, ultrasonic.
cavitation treatment, ozonation and others.

4. Development of an improved environmental
management program and its implementation at the
enterprise. The program should include the determination
of strategic long-term goals and current local tasks
regarding the reduction of discharges, the use of
environmentally friendly materials and technologies, and
the implementation of a monitoring and control system.

Conclusion. Thus, it can be argued that environmental
management and intensification of wastewater treatment
are not separate processes, but interrelated and integrated.

The application of environmental management
technologies can contribute to increasing the efficiency
of the intensification of wastewater treatment, which in
turn will lead to a decrease in the negative impact on
the environment and the achievement of sustainable
development of the enterprise.

So, the connection between environmental
management and the intensification of wastewater
treatment at enterprises of the machine-building
complex is that environmental management should
ensure the planning, control and optimization of
production processes in order to prevent water pollution,
and the intensification of wastewater treatment allows
to reduce the negative impact of the enterprise on the
environment At the same time, insufficient efficiency of
liquid waste treatment requires changes and adjustments
to the environmental management system. The degree
to which the machine-building complex will lend itself
to the overall greening of production depends on many
factors, including the availability of political support,
the availability of the latest technologies, the availability
of specialized contractors and the ability of workers
to adapt to new requirements. However, given the
growing attention to issues of ecology and sustainable
development around the world, it can be expected that
the machine-building complex will also be forced to
adapt to these requirements.
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