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ABSTRACT

The qualification work titled " Analysis of the operation of sewage
treatment plants in the city of Myropil, Zhytomyr oblast, and their impact on
the environment™ consists of 60 pages, 3 chapters, 13 subchapters, 2 tables, 4
figures, and references to 20 sources.

RESEARCH OBJECT: Wastewater treatment facilities. Research Subject:
The activities of wastewater treatment facilities in the town of Myropil and their
impact on the environment. Objective of the qualification work: Environmental
assessment of the impact of wastewater treatment facilities' activities in the town of
Myropil. Research.

METHODS: Information gathering on the state and activities of wastewater
treatment facilities in the town of Myropil, analysis of literature sources, online
resources, and documents from the Unified Register of Environmental Impact
Assessment.

As of May 2022, the wastewater treatment facilities in the town of Myropil
are not operational. Currently, a project has been developed, and the construction of
wastewater treatment facilities has commenced. The qualification work analyzes the
activities of the wastewater treatment facilities in the town of Myropil and their
environmental impact, starting from the construction phase to subsequent operation.

CONCLUSIONS: The qualification work analyzes the activities of
wastewater treatment facilities, specifically the technology of treating domestic
wastewater, which includes mechanical processes (screening, sedimentation),
biological processes (aerobic oxidation), and their impact on the natural
environment.

KEYWORDS: Wastewater treatment facilities, wastewater treatment methods,

environmental impact assessment, objectives of planned activities, characteristics of



planned activities, technological scheme of wastewater treatment facilities'

operation, technical alternatives for construction, environmental factors' impacts.
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INTRODUCTION

The relevance of the topic: Wastewater treatment facilities are essential for
any enterprise and settlement to prevent untreated wastewater from entering the
environment in its original form. Given the complex situation with wastewater
treatment and the residents of the town of Myropil expressing concerns about the
water quality of the Sluch River downstream from the discharge of private
wastewater treatment facilities, it would be interesting to investigate the current state
of the wastewater treatment facilities in this settlement and their environmental
impact during operation.

Research Object: Wastewater treatment facilities. Research Subject: The
activities of wastewater treatment facilities in the town of Myropil and their impact
on the environment. Research Objective: Environmental assessment of the impact of
wastewater treatment facilities' activities in the town of Myropil.

Tasks:

1. Analyze technical documentation, treatment schemes, literature sources,
and other documentation related to the activities of wastewater treatment facilities.

2. Study the types of wastewater treatment facilities and methods of
wastewater treatment.

3. Investigate the current state of wastewater treatment facilities in the
town of Myropil.

4.  Conduct an assessment of the environmental impact of wastewater
treatment facilities in the town of Myropil.

5. Analyze the current state of the operation of wastewater treatment
facilities and prospects for their improvement.

Research Methods: Information gathering on the state and activities of

wastewater treatment facilities in the town of Myropil, analysis of literature sources,



online resources, and documents from the Unified Register of Environmental Impact

Assessment.



Chapter 1
THEORETICAL BACKGROUND OF THE PROBLEM

1.1. Concept of wastewater treatment facilities. Methods of wastewater
treatment.

Wastewater treatment facilities are engineering structures designed for the
purification, disposal, and disinfection of wastewater. These facilities include
aerated tanks, aerofilters, biofilters, septic tanks, settling tanks, methane tanks,
screens, crushers, sand, oil, grease, and fat separators, and more [14].

Wastewater refers to water that is generated during domestic, industrial, and
commercial activities (excluding mining, quarrying, and drainage water), as well as
water discharged from developed areas where it has accumulated due to atmospheric
precipitation.

Water resources encompass the volumes of surface, underground, and marine
waters within a specific territory [1].

Wastewater treatment facilities are essential for any enterprise and community
to prevent untreated wastewater from entering the surrounding environment in its
original state.

Based on their scale and location, wastewater treatment facilities can be
classified as follows:

* Municipal treatment plants: These facilities receive waste from large cities,
towns, and industrial establishments after local preliminary treatment. They are
characterized by high capacity and large footprint.

* Local treatment facilities: These are installed in smaller towns and on
industrial premises. They typically perform preliminary treatment before
discharging the wastewater into municipal networks.

* Biological treatment plants: These are compact individual systems designed

for private households.



Timely wastewater treatment is crucial, primarily for the water bodies to
which they are discharged. It prevents irreversible pollution of reservoirs, soil, and
groundwater. Polluted water disrupts the entire ecosystem for kilometers around,
affecting flora, fauna, human health, and domestic animals.

The presence of wastewater treatment facilities in an enterprise makes its
operational process more economical since treated wastewater can sometimes be
reused for other purposes.

New technologies and methods are constantly emerging, and their
development and implementation at the legislative level are necessary steps for
preserving the environment, the world around us, and human well-being. Modern
automated systems are equipped with emergency mechanisms, reducing the risk of
discharging untreated hazardous or toxic waste to almost zero [14].

Water treatment is carried out using mechanical, physico-chemical, and
biological methods.

Mechanical methods involve the removal of coarse pollutants through screens,
sedimentation, and filtration. These methods are applied in the mining industry, as
industrial wastewater is typically contaminated with ore disintegration products and
mineral-bearing rocks, or in the oil extraction industry, where oil products are
present.

Physico-chemical methods involve the aggregation of finely dispersed
impurities in water using reagents, such as coagulants and flocculants. Physico-
chemical methods are most commonly used. The choice of specific water treatment
methods depends on the composition of dissolved substances and the applied
technology for mineral processing. In the mining industry, reagent-based, sorption,
electrochemical, and other physico-chemical methods are used.

Reagent methods include neutralization of acids and alkalis, conversion of
ions into a poorly soluble state, and more.

Copption methods involve the removal of organic and inorganic pollutants by
natural or synthetic sorbents, as well as the use of ion-selective materials.

Electrochemical methods include electrodialysis, electrochemical oxidation, and



hydrolysis, which involve the application of electric current to aqueous solutions.
Generally, electrochemical treatment of wastewater, similar to the oxidation of
impurities (ozonation, chlorination), falls under destructive methods of treatment,
where the impurities are destroyed. These methods are applied when it is not
possible or economically feasible to remove impurities from wastewater.

This method is economically beneficial not only due to the recovery of
valuable metals but also because its implementation can reduce the cyanide
compound content by 50% compared to fisheries protection standards.

The use of other regenerative water treatment methods allows not only the
neutralization of wastewater but also the extraction of valuable impurities from it.
The return of extracted impurities to production reduces losses of valuable
components of mineral raw materials, reagents, and auxiliary materials, often
making the water treatment process cost-effective. The prospect of creating low-
waste production at mining enterprises increases the importance of using
regenerative treatment methods. Some of the mentioned methods include various
physico-chemical methods such as extraction cleaning based on the removal of
pollutants by a special solvent, distillation, rectification, adsorption on solid
sorbents, foam flotation, and others, in addition to mechanical cleaning methods.

Biological treatment methods are applied for the treatment of domestic
wastewater in populated areas as well as industrial facilities. They are based on the
ability of microorganisms, such as bacteria and fungi, to utilize various organic and
inorganic compounds during their life processes and remove them from wastewater.
Microorganisms' properties are utilized in treatment facilities involving the presence
of oxygen (aerobic processes) - aerobic tanks (activated sludge), biofilters; and in
the absence of oxygen (anaerobic processes) - methane tanks (for anaerobic
digestion of wastewater sludge). In particular, the biological method is used to treat
wastewater from flotation plants to remove surfactants. During the biological
treatment process, toxic substances are transformed into harmless oxidation products
such as water, carbon dioxide, and others. Typically, biological purification is the

final stage of wastewater treatment, often preceded by a combination of other water
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purification methods. Treated wastewater can be used for irrigation of agricultural
lands, in industrial water supply systems, and other applications.Ilepen ckumanusIM Yy

BOJHI 00'€KTH OYMILEHI CTIYHI BOJM 3HE3apaxylTh (SK MPAaBUIIO, XJIOPYBAHHSIM)

[10].

1.2. Environmental Issues of the Sluch River in Mirovil Town. Objectives
of Planned Construction and Operation of Treatment Facilities.

The town of Mirovil is located on the banks of the Sluch, Ruda, and Krykukha
rivers. To the north of the town lies the Mirovil Forest Reserve. The distance to the
city of Zhytomyr, the district and regional center, is 85 km.

The climate in the region is moderately continental.

The design project for the construction and operation of treatment facilities has been
developed according to the | architectural and construction climatic region, which is
characterized by the following natural and climatic data:

- Snow load: 1390 Pa

- Wind load: 520 Pa

- Design temperature: -22°C,

- Seismicity of the construction area: 6 points.

bynawuis

nuaHi

KonoasXHe

Fig. 1.1. Satellite map of Myropil town
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The purpose of planned construction and operation of wastewater treatment
facilities is to ensure environmental protection from wastewater pollution, improve
the ecological situation, reduce the risk of emergencies during the operation of
treatment facilities, and provide for the discharge of wastewater into water bodies
within permissible concentration limits, thereby creating safe living conditions for
the population.

The scope of work includes the implementation of a new construction project
for wastewater treatment facilities based on the "KUBO" (Compact Biological
Treatment Plant) system, which, according to the conclusion of the state sanitary and
epidemiological expertise of the Ministry of Health of Ukraine, is safe for human
health.

The designed capacity of the proposed treatment facilities will be 340 m3/day,
with two construction phases of 170 m3/day each.

The designed technology is optimal for this facility, as its application will
allow for:

o Wastewater treatment to meet regulatory standards.

. Stabilization of the treated water.

o Obtaining 2-3 times less waste compared to traditional schemes.

o Compact placement of the treatment equipment, reducing the length of
communication lines, the number of devices, pumps, and auxiliary equipment.

The efficiency of treating domestic wastewater using the designed technology
Is 87-99%, which ensures the conditions for discharging treated water into the water
body.

The construction and subsequent operation of the treatment facilities involve a
technology for treating domestic wastewater based on mechanical (screening,
sedimentation) and biological (aerobic oxidation) methods.

Mechanical treatment methods (sedimentation) facilitate the removal of
coarse mechanical impurities, floating and emulsified substances from the water.

These processes occur in channel screens and grit chambers.

12



Biological treatment of organic pollutants (aerobic oxidation) takes place in
aerobic bioreactors. Optimal conditions are created in aerobic bioreactors for the
formation of suspensions of microorganisms, resulting in high-efficiency wastewater
treatment.

In aerobic bioreactors, proteins, fats, carbohydrates, surfactants, ammonia,
amino and amide compounds are decomposed by bacteria and simpler
microorganisms present in both immobilized and free-floating states.

The separation of activated sludge from the treated water is carried out in a
settling tank.

To destroy remaining pathogenic bacteria in the treated wastewater and
reduce the risk of water contamination in water bodies, disinfection with sodium
hypochlorite is performed in a contact reservoir [7].

The wastewater treatment facilities operate year-round.

The discharge of treated water is carried out into the Sluch River outside the

settlement.

Fig. 1.2. Sluch River in the town of Myropil. Photo of the discharge location

The Sluch River is 451 km long with a basin area of 13,900 km?. The river has
a gradient of 0.4 m/km. The width of the valley ranges from 0.8 km in the upper
reaches to 5 km in the lower reaches. The riverbed width varies up to 50 m, with the

13



widest point being 110 m. The river is mainly fed by snowmelt and rainfall. It
freezes in December and thaws in March. The Sluch River floodplain is home to a
valuable complex consisting of ponds, marsh areas, meadows, thickets, and water
sources. It serves as a habitat and breeding ground for waterfowl, aquatic birds, fish,

amphibians, and mammals, including rare species listed in the Red Book of Ukraine

[5].

Y
/ . (]
T %

s, SN Bynauuyis
NUAHI ) %

m Muponine 72309

Heprka
XvuMpUy

KonoasxHe

Fig. 1.3. Sluch River

Kaprorpadiuni aawi: ©2021 Google

1.3. Description of the activities performed during the preparation and
construction works.

The main construction works are allowed to commence after the completion
of internal site preparation works. The technological sequence of preparatory works
includes:

Installation of temporary power supply networks, site lighting, and water
supply.

Establishment of necessary temporary residential facilities.

Preparation of temporary areas for material and construction storage, as well
as access roads to them.

14



The client may carry out preparatory works after submitting a notification to

the State Architectural and Construction Inspection about the commencement of

preparatory works.

The main construction works are allowed to start after obtaining permission

from the State Architectural and Construction Inspection to begin construction.

The following types of works are envisaged:
- Excavation works.
- Compaction of soil with gravel.
- Installation of concrete foundation.
- Waterproofing.
- Formwork installation.
- Reinforcement works.
- Concrete works.
- Installation of internal waterproofing.
- Installation of external waterproofing.
- Construction of purification structures.

- Installation of interior finishing and flooring.

- Installation of heating and ventilation systems.

- Equipment installation.

- Installation of exterior finishes.

- Installation of electrical lighting.

- Backfilling of soil.

- Excavation works for technological pipelines.

- Installation of technological pipelines.

- Installation and assembly of process equipment.

- Commissioning works.

Excavation of pits and trenches is carried out using excavators with manual

leveling of the soil and adjustment to the design marks. Backfilling is performed by
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bulldozers and partially manually, while soil transportation is done using dump
trucks.

Construction and installation works are carried out in accordance with
applicable regulatory documents and safety regulations.

During the installation of engineering networks, it is necessary to comply with
the requirements of DBN V.2.5-74:2013 "Water Supply. External Networks and
Facilities" and DBN V.2.5-75 "Sewage. External Networks and Facilities."

Excavation works should be carried out after the layout of pipeline routes and
structure axes.

Open trenches should be protected from the ingress of surface and
underground water.

Pipe laying works should be carried out shortly after trench excavation.
Before installation, it is necessary to verify the compliance of the project regarding
the bottom levels, trench widths, slope placement, and ensure that the necessary
fittings, reinforcement, and other materials are available for pipe laying. If needed,
they should be cleaned from impurities.

During the installation of engineering communications, the project's
requirements regarding the strength and tightness of joints, as well as the stability of
pipelines at turns and dead ends, should be taken into account.

Pipe laying on frozen ground during the winter period is not permitted.

When laying engineering communications, strict compliance with the
requirements of DBN A.3.2-2-2009 "Labor Protection and Industrial Safety in
Construction™ is necessary.

Before starting the works, it is necessary to develop a Work Execution Project
(WEP).

The construction period is set at 7 months. To ensure the completion of all the
mentioned construction works, construction machinery with diesel engines will be

used within the wastewater treatment plant construction site [3].
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Table 1.1

The need for main machines and mechanisms.

Ne Names of machines, mechanisms, Purpose. Quantity.
3/11 equipment.

1 Flatbed trucks, Cargo transportation. 4

2 Forklifts, Loading of materials. 1

3 Portable gasoline-powered welding Welding works. 1

units with a nominal welding
current of 250-400 A.

4 Portable manual arc welding unit Welding works. 1
[with direct current].
5 Road rollers (self-propelled). Compaction of 6
asphalt, soil.
6 Bulldozers. Earthmoving works. 1
7 Wheel loaders (single-bucket). Excavation and 1
loading of bulk
materials.
8 Truck-mounted cranes used for Lifting of loads. 6

installation of industrial equipment.

1.4 The planned activity, technological scheme, and methods of cleaning
the treatment facilities:

The construction and subsequent operation of the following objects are
planned:

1. Local wastewater treatment plants for domestic sewage "KUBO-170" with
a capacity of 170 m3/day - 1st phase of construction.

2. Local wastewater treatment plants for domestic sewage "KUBO-170" with
a capacity of 170 m3/day - 2nd phase of construction.

The designed wastewater treatment technology, according to the project "New
Construction of Treatment Facilities in Myropil, Zhytomyr District, Zhytomyr
Oblast” (developed by LLC "Komfort-Eko," Rivne), is based on the use of
mechanical methods (screening, sedimentation) and biological methods (aerobic
oxidation).

The total capacity of the treatment facilities is 340 m3/day. The sanitary

protection zone around the treatment facilities is 20 m, according to the conclusion
17



of the state sanitary and epidemiological expertise of the Ministry of Health of
Ukraine dated 23.01.2020, No. 12.-18-1/101.6, and Technical Specification TU U
37.0-31830396-007:2015.

The wastewater treatment plants operate year-round. The treated wastewater
iIs discharged into the Sluch River outside the settlement.

Note: The provided information is based on the details mentioned in the
question and does not reflect the most up-to-date or accurate information. Please
refer to the relevant official documents and expert opinions for precise and current
information regarding the project. The construction of wastewater treatment
facilities will improve the ecological condition in the town of Myropil and
consequently create safe living conditions for the population.

The dimensions of the structures and installed tanks have been determined
based on the requirements for the normal accumulation of the necessary volume of
liquid, as well as the optimal placement within the land plot.

In the project, the selection of pump equipment necessary to maintain the
normal hydraulic regime of the wastewater treatment facilities was carried out in
accordance with the technological requirements for pumps specified in the design
specification [7].

Technological scheme of the wastewater treatment facilities:

The sewage from the sewerage system of the town of Myropil flows into the
designed bar screen (1), which is then conveyed to the equalization chamber (2)
through a pressure collector. From there, it passes to the drum sieve combined with a
sand trap (3), where sand particles are retained.

After the sand trap, the wastewater enters the equalization tank (4), where the
flow and concentration of the effluents are averaged.

Next, the effluents are evenly supplied to the aerotank (5) using a submersible
pump. The first corridor in the direction of the liquid flow in the aerotank serves as a
denitrification zone, while the last two corridors are equipped with aeration systems.
In each denitrification zone, pumps are installed to mix the sludge mixture.

Recirculated activated sludge from the secondary clarifiers is introduced into the

18



beginning of the denitrification zones, and the sludge mixture containing nitrites and
nitrates is transferred from the end of the last corridor of the aeration zone. In the
absence of aeration in the denitrification zones, anoxic conditions occur, during
which denitrification takes place, resulting in the reduction of nitrites and nitrates
with the release of molecular nitrogen. In the subsequent aerated corridors of the
aerotank, oxidation of organic pollutants in the wastewater and nitrification of
ammonium nitrogen occur. The supply of air to the aerated zone of the aerotanks is
carried out by a pneumatic aeration system, which includes air blowers, air
pipelines, and fine bubble plate diffusers.

After biological treatment, the treated effluents enter the secondary clarifiers
(6), where excess activated sludge is separated from the treated water. Sodium
hypochlorite is used in the disinfection unit (7) to disinfect the treated water.

After disinfection, the treated water is discharged into a water body.

During the oxidation process, the amount of sludge continuously increases
due to the growth of microorganisms and the presence of organic pollutants. This
excess sludge is removed from the clarifier and directed to the sludge stabilizer. The
stabilized sludge is pumped to the dewatering unit. To improve the dewatering
process of the sludge, a flocculant is dosed into the sludge using a dosing pump from
a solution tank.

The dewatered sludge is transported to designated locations approved by the
local authorities, in coordination with the sanitary-epidemiological station and the
environmental and natural resources department.

A portion of the sludge (recirculated activated sludge) is returned from the
clarifier to the aerobic bioreactor to maintain the necessary quantity of

microorganisms in the activated sludge [7].
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Fig. 1.4. Technological scheme

1. Dissipation chamber, 2. Bar screen, 3. Horizontal sand trap, 4. Equalization

tank, 5. Aerotank, 6. Secondary clarifiers, 7. Disinfection unit, 8. Water body

The designed technology for the treatment of domestic wastewater is based on
the use of mechanical (screening, sedimentation) and biological (aerobic oxidation)
methods.

Mechanical methods of treatment (screens) ensure the removal of coarse
mechanical impurities, floating materials, and emulsified substances from the water.

Biological treatment of organic pollutants (aerobic oxidation) takes place in
aerobic bioreactors. Optimal conditions are created in the aerobic bioreactors for the
formation of microbial suspensions, which results in a high level of wastewater
purification.

In the aerobic bioreactors, proteins, fats, carbohydrates, surfactants, ammonia,
and amino- and amido-compounds are degraded by bacteria and simpler
microorganisms, both in immobilized and free-floating states.

The separation of activated sludge from the treated water is carried out in the

secondary clarifier.

20



To eliminate pathogenic bacteria remaining in the treated wastewater and

reduce the risk of water contamination in water bodies, disinfection with sodium

hypochlorite is performed in a contact reservoir [7].

Table 1.2.

Quality indicators of purification

Indicators of

Indicators of treated

>100000

Ne water at the inlet | water after treatment
/I Name of the water facilities
treatment system

1 Suspended substances 350 mg/I 15 mg/l
2 Mineralization 1100 mg/l 1000 mg/l
3 BODs 300 mg/l 15 mg/l
4 COD 530 mg/i 80 mg/l
5 SPAR 4,0 mg/l 0,1 mg/l
6 Ammonia nitrogen 20 mg/l 1,0 mg/l
7 Nitrites 0,7 mg/l 0,08 mg/l
8 Nitrates 10 mg/l 40,0 mg/l
9 Sulfates 200 mg/I 100,0 mg/i
10 Phosphates 10 mg/l 2,15 mg/l
11 Chlorides 300 mg/I 300 mg/I
12 pH 6,5-8,5 6,5-8,5
13 Petroleum products 0,6 mg/l 0,05 mg/I
14 Kolbe index <1000




Charter 2
DESCRIPTION OF THE NATURAL ENVIRONMENT AND
RESEARCH OBJECT

2.1 Description of the Current Environmental State (Baseline Scenario)
in Myropil Town

Myropil is an urban-type settlement located in Zhytomyr District, Zhytomyr
Oblast, Ukraine. The population is 4,834 people, and it is situated 85 km away from
Zhytomyr. The total area of the town is 9 km?.

The background concentration values are adopted based on Section 4.8 of the
"Procedure for determining the values of background concentrations of pollutants in
the atmospheric air" (No. 286 dated July 30, 2001), which states that for populated
areas with a population of up to 50,000 people where regular air pollution
monitoring is not conducted and significant industrial emission sources are absent,
the background concentration values for major common pollutants are taken from
Table 4.1 (nitrogen dioxide - 0.09 MPC, sulfur dioxide - 0.04 MPC, carbon
monoxide - 0.08 MPC, inorganic dust - 0.1 MPC). For other substances, the value is
0.4 MPC [16].

The climate of the region is moderately continental, characterized by mild
winters with frequent thaws and warm summers with sufficient rainfall. Winter
starts from November 15-17, with the average daily temperatures crossing 0°C, and
it solidifies by the end of the month. The stable winter period begins in the second
decade of January when the average daily temperatures drop below -5°C. This is the
time when the lowest air temperatures are observed, and the number of days with
thaws decreases. The winter decline begins in mid-February, and the snowmelt
period lasts for 15-20 days. Spring begins in the last days of February or early
March when the snow cover melts, and the average daily temperatures exceed 5°C,

marking the beginning of a warmer season
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April marks the beginning of true spring. By the end of April, almost all trees
are covered in leaves, insects emerge, and the air temperature rises above 10°C.
However, frosts in the air are still frequently observed until mid-May.

Summer starts from late May and lasts until September. During summer,
anticyclonic weather predominates, but frequent cyclones from the west bring
significant amounts of precipitation, reaching around 80-110 mm in July. Rainfall
often occurs in the form of heavy showers. The average air temperature in July is
18.8°C.

Autumn in Zhytomyr District is characterized by prolonged rains and frequent
fog. The last period of autumn is characterized by the highest cloudiness of the year,
cold and humid weather, and frequent changes in precipitation patterns, including
rain, snow, and mixed precipitation [7].

According to the technical assignment from the General Designer (GIP) for
the justification of the working project, the scientific-research, design-exploration,
and geological exploration cooperative "GEOLOG" conducted a complex of
engineering-geological surveys for the construction of sewage treatment facilities in
Myropil town, Zhytomyr District, Zhytomyr Oblast, in March 2021.

The engineering-geological investigations were carried out to study the
geological structure and hydrogeological conditions of the site, as well as to
determine the physical and mechanical properties of the soils underlying the
foundations of the planned buildings and structures.

In terms of geomorphology, the research site is located within the outcrop area
of crystalline rocks of the Ukrainian Shield on the river's floodplain surface,
representing the first overbank terrace of the Sluch River's headwaters, a left
tributary stream. The absolute surface elevations range from 235.9 to 236.1 meters.
The soil category is Class Il according to criterion 5.1. The seismicity of the
construction site is rated at 5 (five) points.The geological structure of the site,
explored to a certain depth, includes modern eluvial (e 1V) and upper Quaternary

alluvial (a Il1) deposits
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Imposed on the weathered rock mass (granites) is the dispersal, fragmentary,
deep-cracked Mesozoic-Cenozoic (e Mz-Kz) zone of the crust.

Based on the results of exploration drilling and according to DST U B V.2.1-
2-96, the soil massif is divided into 5 (five) engineering-geological elements
(EGEs):

EGE-1: Soil-vegetation layer, sandy, dark gray, with a thickness of 0.4-0.7m;
EGE-2: Plastic silt, iron-containing, yellow, yellowish-brown, with a thickness of
0.4-0.6m; EGE-3: Medium-coarse sand, medium density, from slightly moist to
water-saturated, with up to 2% gravel of crystalline rocks, yellow, brownish-yellow,
with a thickness of 0.7-1.3m; EGE-4: Silty sand, dense, water-saturated, yellowish-
gray with layers of bluish-gray silt, with a thickness of 0.6-1.4m; EGE-5:
Fragmentary zone of weathered crust of crystalline rocks (granite): sandy loam,
dense, with up to 5% inclusion of gravel from crystalline rocks and sapropel
fragments, from slightly moist to water-saturated, gray, greenish-gray.

Hydrogeological conditions are characterized by a single aquifer in
Quaternary alluvial deposits and the dispersed-fragmentary zone of weathered crust
of crystalline rocks. The groundwater regime is influenced by atmospheric and
groundwater factors. As of March 24, 2021, the groundwater was encountered at a
depth of 2.7-2.9m from the ground surface (absolute elevation 233.2m). The
fluctuation amplitude of groundwater levels is 1.0m. The groundwater is
hydrocarbonate-sulfate-calcium-sodium and non-aggressive (based on previous
years' data).

Based on the geological structure and hydrogeological conditions, and
according to DBN V.2.1-10-2009 (DBN V.1.1-25-2009), the site is classified as a
flood-prone area.

Based on the completed scope of work and according to DSTU B V.2.1-4-96,
within the studied area, 5 (five) engineering-geological elements (EGEs) are
identified.
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According to the "Engineering-Geological Map of the Territory Affected by
Exogenous Geological Processes,”" the surveyed area is not classified as being
affected by karst phenomena.

No landslides or karst-related phenomena and processes were identified

during the survey of the work area.

2.2. Description of the Plant and Animal World,
Objects of the Nature Reserve Fund

The geographical location, topographic, and climatic characteristics of the
Zhytomyr region have contributed to the formation of diverse vegetation, which
varies from north to south. The plant life of Zhytomyr region is characterized by a
great variety of native components and serves as a source of valuable plant-based
resources, including medicinal, technical, and vitamin resources. The region is home
to around three thousand animal species, 131 of which are listed in the Red Book of
Ukraine.

The flora of the Zhytomyr region combines typical Western European and
Eastern European elements. Over a long historical period, various types of
vegetation have formed in the region, including forests, meadows, marshes,
riverbanks, and aquatic plants. The flora is predominantly composed of diverse
families of flowering plants. Among them, there are composite, grass, sedge, rose,
carnation, legume, lily, buttercup, labiate, umbelliferous, and cruciferous families. In
modern conditions, the flora of Zhytomyr region is experiencing increasing and
diverse anthropogenic influences, which necessitates continuous monitoring to
timely identify rare species and provide them with conservation status to prevent
their disappearance in the region. Therefore, the regular updating of the list of rare
species growing in the region is an important task for botanical research. Adconrotao
KopiHHa pociuHHIcTh, Therefore, the areas that have not been influenced by human
activities are rare in the region. They occur as isolated groups on exposed mountain
rock formations and some marshy areas. Much more common are the practically

indigenous and relatively indigenous plant communities, which have been restored

25



to their natural or near-natural state after human intervention. These include oak,
pine, and black alder forests, numerous swamp phytocoenoses, and wet meadows.
Currently, forests cover one-third of the area in Volyn Oblast. Due to significant
marshiness, wetland habitats are widely represented here. The meadow vegetation
type is more typical of the northern regions: meadows have been preserved in forest
glades and elevations amidst swamps. The most common species in these areas are
fescue, sedge, reed, various grasses. Lowland meadows have formed in the
depressions of river valleys. They are dominated by formations of sedges, sedge
grass, reed, ferns, molinia, Carex, mint, etc.

The aquatic vegetation of the Sluch River is extremely diverse. Like any plant
community, the vegetation of water bodies exhibits stratification.

At the very shore, there is a belt of riparian plants. The contact zone of the
riparian area is well heated, which contributes to a great variety of submerged
plants, including arrowhead, common waterwort, marsh horsetail, floating and
common water chestnut, narrow-leaved waterweed, and lesser duckweed.

The second zone of the water body is occupied by shallow water plants,
including reeds, water horsetail, and common reed. These plants are submerged at
the lower parts and emerge above the water, forming large thickets. Waterfowl, fish
fry, and other aquatic organisms find refuge in these plant thickets. The river is also
home to plants that spend their entire life underwater, some of which are rooted in
the soil (such as waterweed and pondweed), while others are not rooted (such as
bladderwort and water milfoil). Among the most common free-floating plants in the
river are water lily and common frogbit.KpiMm BOIHO-00JIOTHOT POCAMHHOCTI Y
npubepexHiii In the parts and valleys of the Sluch River, perennial rhizomatous
grasses are found, such as timothy grass, cocksfoot, quackgrass, sedge, meadow
fescue, and brome grass. Common grasses include sorrel, tansy, common nettle,
white and red clover, among others. Medicinal plants are also present, such as
heartsease, valerian, common comfrey, St. John's wort, motherwort, plantain,

chamomile, and others [5].
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The animal life in Zhytomyr Oblast is rich and diverse, with approximately
400 species, including 67 mammals, 270 birds, and 30 fish. Particularly valuable are
game animals such as red deer, roe deer, and wild boar. Beavers, otters, European
mink, badgers, pine martens, and wolves are widespread in the river floodplains. In
the northern regions of the oblast, valuable bird species such as capercaillie, black
grouse, and hazel grouse reproduce. Rare birds found here include black stork,
white-tailed eagle, and osprey.

The most typical zoocenoses in Zhytomyr Oblast are the zoocenoses of water
bodies and river-lake floodplains, coniferous, predominantly pine forests, mixed
forests, shrubs, as well as synanthropic (agrocenoses, settlements).

All water bodies (numerous lakes, rivers, and ponds) and their floodplains are
inhabited by aquatic-bog and amphibiotic species. The aquatic-shore zoocenosis
forms a highly diverse complex, especially during the vegetative period when all
amphibians, reptiles, migratory birds nest, and mollusks and insects are active.

The rich bird population is closely related to the vegetation of the Sluch River.
Mass species include white stork, coot, gray crow, wagtail, gull, gray heron, bittern,
and mute swan. Among mammals, river otters and beavers are recorded, among
amphibians, lake frog and crested newt, and among reptiles, water snake and marsh
turtle. Various species of mollusks, both bivalves (pearl mussel, pond mussel or
toothless mussel) and gastropods (pond snail, ramshorn snail, viviparous snail, etc.),
are widespread. They play an important role in the life of freshwater bodies as
consumers of plant and animal food, organic residues (sanitary functions), and as
food for fish and birds.

The ichthyofauna of the Sluch River is not very diverse, and species such as
roach, carp, perch, and trout are common here. Zooplankton plays a significant role
in the formation of fish productivity since planktonic invertebrates form the basis of
food for young fish. Additionally, they are essential in water self-purification
processes. Among the zooplankton species, rotifers and cladocerans, including

representatives of the genus Daphnia, are prevalent.
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The population of freshwater crayfish in the Sluch River is small but plays an
important role as aquatic "sanitizers." In recent years, there has been an increase in
the population of European beaver, evidenced by characteristic colonies and signs of
their activity [5].

The nature reserve fund includes areas of land and water, natural complexes,
and objects that have special value for nature conservation, scientific research,
aesthetics, recreation, and other purposes. Its main goal is to preserve the natural
diversity of landscapes, the gene pool of animal and plant species, and maintain the
overall ecological balance. The development of the nature reserve fund is one of the
main priorities of the country's environmental policy. The protection of the natural
environment, including the nature reserve fund, is considered a priority for Ukraine's
European and Euro-Atlantic integration. The requirements for EU accession include
the implementation of a strategy for sustainable (ecologically balanced)
development, not only at the level of documents but also in practice. The
Association Agreement between Ukraine and the EU specifies several obligations
regarding environmental protection, including those related to protected areas.

One of the main and most effective methods of biodiversity conservation in
the Zhytomyr region is the establishment of protected areas. They provide the
necessary conditions to reduce harmful anthropogenic impacts on biological objects
and contribute to the preservation of the integrity of ecological systems, where
natural mechanisms can be maintained.

As of January 1, 2020, the nature reserve fund of the Zhytomyr region
includes 235 objects with a total area of 137,601.3734 hectares. Among them, there
are 20 objects of national significance covering a total area of 57,940.04 hectares,
and 215 objects of local significance covering a total area of 79,661.3354 hectares.
The percentage of protected areas is 4.6%. The nature reserve fund of the region has
the following structure:

Nature reserves: 2 reserves covering an area of 50,976.84 hectares.

National nature monuments: 10 monuments covering an area of 6,757

hectares.
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Local nature monuments: 159 monuments covering an area of 79,324.0686
hectares.

National natural landmarks: 2 landmarks covering an area of 51 hectares.

Local natural landmarks: 35 landmarks covering an area of 93.69 hectares.

Botanical gardens of national significance: 1 garden covering an area of 35.4
hectares.

Local dendrological parks: 3 parks covering an area of 14.9 hectares.

National parks and park monuments of garden and park art: 5 parks covering
an area of 119.8 hectares.

Local parks and park monuments of garden and park art: 18 parks covering an
area of 228.6748 hectares.

Most of the nature reserve fund in the Zhytomyr region consists of territories
and objects located on the lands of forestry enterprises of the Zhytomyr Regional
Forestry and Hunting Management Administration, accounting for 151 objects [20,
6].

2.3. Description of water and land resources of the region and an outline
of the potential change in the current environmental state without the
implementation of planned activities.

According to the data from the Main Department of State Geocadastre in the
Zhytomyr region as of January 1, 2020, the total area of water resources land in the
region is 205.68 thousand hectares (6.9% of the region's territory - 2,990 thousand
hectares). This includes land under reservoirs and ponds - 20,886 hectares, under
rivers and streams - 7.21 hectares, under lakes and other natural closed water bodies
- 0.691 hectares, under artificial watercourses (canals, collectors, ditches) - 19.834
hectares, under coastal protective strips - 55.865 hectares, and under swamps -
101.194 hectares. There are 2,822 rivers flowing through the region with a total
length of 13.7 thousand kilometers. The hydrographic network of the region consists
of 8 medium-sized rivers: Teteriv, Sluch, Uzh, Irsha, Ubort, Stvyha, Irpin, and

Slovechna, with a total length within the region of 999.6 kilometers. There are 329
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small rivers longer than 10 kilometers, with a total length of 6,692 kilometers, and
2,493 small rivers shorter than 10 kilometers, with a total length of 7,062 kilometers
[2, 4].

Surface water resources in the region are primarily formed from local runoff
in the river network, mainly within its own territory, due to atmospheric
precipitation, as well as transit runoff from neighboring regions. Only Huyva,
Hnilopyat, and Rostavytsia originate in the Vinnytsia region, Sluch in the
Khmelnytskyi region, and Zdvyzh in the Kyiv region, bringing insignificant transit
resources. The average river flow amounts to 3,300 million cubic meters, of which
2,800 million cubic meters of water are formed within the region. The projected
reserves of groundwater amount to 242.498 million cubic meters, and the approved
exploitable reserves are 86.845 million cubic meters. The longest rivers are in the
sub-basin of the middle Dnieper: Teteriv - with a length of 276 kilometers within the
region and a water catchment area of 10,981 square kilometers, and its tributary, the
Hnilopyat River, with a length of 95 kilometers and a water catchment area of 1,312
square kilometers; the Irsha River - 126 kilometers, with a water catchment area of
3,064 square kilometers, and the Irpin River - 43 kilometers, with a water catchment
area of 897 square kilometers. The region has 54 reservoirs with a total area of 7.7
thousand hectares and a combined volume of over 1 million cubic meters. The
presence of reservoirs and ponds allows for seasonal redistribution of runoff to some
extent, creating necessary water reserves, and meeting the needs of the population
and economic sectors in water resources. The Rostavytsia River and its tributaries,
Irpin, Unava, Huyva, Hnylop'yat, and Teteryv (above the city of Zhytomyr), as well
as the Irsha River, have significant regulation of water flow, so it is no longer
practical to build new reservoirs on them. However, there is a lack of reservoirs with
sufficient capacity on the rivers Sluch, Ubor, Slovechna, Noryn, Uzh, and Teteryv
(below the city of Zhytomyr). In the region, 1,827 ponds have been built with a total
volume of 176.98 million cubic meters. Most ponds in Zhytomyr Oblast are
constructed on small rivers and streams, resulting in their water flow being regulated

by 30-60%. The total number of lakes in the region is 10, with a surface area of
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323.8 hectares. The current priorities include ensuring comprehensive water
conservation, restoration and maintenance of water resources in proper condition,
and ensuring integrated water resource management based on a basin principle [4].
The region is characterized by undulating plains with a general decline
towards the north and northeast (from 280-220 meters to 150 meters and lower). In
terms of relief, the region is divided into the southwestern elevated part within the
boundaries of the Prydniprovska and VVolyno-Podilska Uplands, and the northeastern
lowland part, weakly divided within the boundaries of the Polisska Lowland. The
surface of the region within the Polisska Lowland is flat, poorly dissected, while
within the Prydniprovska Upland, it is densely cut by gullies, river valleys, reaching
depths of 50-70 meters in some places. In areas with high occurrence of crystalline
rocks, denudational relief forms are developed, including hills, cliffs with steep
slopes, stretching for tens of kilometers. These include the Slovechansko-
Ovruchsky, Bilokorovytsky-Popelniansky, Ozernyansky, and other ridges. The
highest point of the Slovechansko-Ovruchsky ridge reaches 316 meters above sea
level. The structure of the soil cover in the region is determined by the geological
structure of the Ukrainian crystalline shield, predominantly flat terrain, and the
characteristics of the formation of glacial and water-glacial deposits The southern-
Polish and Dnieper glaciations and deposits of the Quaternary period are associated
with anthropogenic activity. Soils and their parent rocks in the Polisska part of the
region, north of the city of Zhytomyr, are mainly formed on glacial and water-
glacial deposits, except for the Slovechansko-Ovruchsky ridge. The close proximity
of crystalline rocks to the surface of the earth leads to the development of swamp
formation processes, which slow down soil formation in the Polisska region,
resulting in the formation of peat bogs and peat-swamp soils in low-lying areas. On
elevated areas and areas with thick layers of glacial deposits, the processes of
formation of sod-podzolic sandy and loamy soils with acidic soil solution occur.
Among the diverse soil cover in the region, the most fertile soils are concentrated in
the southern part: gray forest soils, dark gray podzolized soils, and podzolized

chernozems - 119.3 thousand hectares, typical chernozems - 205.6 thousand
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hectares, meadow and chernozem-meadow soils - 35.8 thousand hectares, derelvic
gleysols - 21.5 thousand hectares. Lands with highly fertile soils are represented by
the following composition:

o non-eroded, non-salinized clayey chernozems on forest rocks - 112.5
thousand hectares;

o non-salinized, non-salinized loamy meadow-chernozem and chernozem-
meadow - 79.7 thousand hectares;

o dark gray podzolized and podzolized chernozems with gleying in forests
- 38.6 thousand hectares;

o podzolic-dernovo silt loams - 0.1 thousand hectares;

o deep and moderately deep drained peatlands - 0.8 thousand hectares.

The total area of lands with highly fertile soils is about 232 thousand hectares,
and the area of agricultural lands is 1,510.1 thousand hectares or 50.6% of the
territory. The current state of agricultural soils is quite problematic. Erosion,
reduction in humus content, salinization, acidification, and compaction of soils are
widespread phenomena in the territory. The ecological and agrochemical state of the
soil cover of agricultural lands in the region is assessed at 37 points, while arable
lands are assessed at 39 points. On average, across Ukraine, the assessment of such
lands is 55 points, which is 1.3 times higher than in the region. Arable lands in the
Forest-Steppe zone of the region have an average score of 51 points, while in the
Polisska zone, it is 32 points [2].

The determination of the probability of changes in the current state of the
environment without planned activities was carried out using the method of
analyzing the changes in pollution indicators of the main factors of the environment
over the past years. The formation of the chemical composition of river water occurs
under the influence of a complex of natural and anthropogenic factors.

Biological pollution of river water occurs as a result of natural processes of
biomass growth of hydrobionts, primarily hydrophytes, followed by their decay and
decomposition, as well as the influx of organic substances formed in forest or

meadow subsystems. Had excessive and intensive use of rivers and water
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catchments in the national economy disrupts their natural hydrochemical and
hydrobiological regime, reduces water flow and depth, causes river siltation and
overgrowth, and increases eutrophication due to the accumulation of nitrogen,
phosphorus, and potassium compounds. All these factors contribute to the
deterioration of river water quality. The main reason for the decline in quality lies in
the significant impairment of their self-purification capacity. Both physico-chemical
and biological mechanisms of self-purification are disrupted. In the former case, the
increase in suspended matter, which would typically settle during self-purification,
has been caused by the content of these substances greatly increasing as a result of
land reclamation works. The biochemical processing of dissolved substances
through oxidation has also become significantly hindered. To prevent the negative
impact of polluted wastewater on water bodies and human health, there are
requirements for discharge conditions and a range of wastewater treatment methods.
Wastewater treatment involves the destruction or removal of specific substances and
the disinfection of pathogens. The main method of protecting water bodies from
pollution by wastewater is the construction or reconstruction of existing treatment
facilities. The diversity of pollutants necessitates the use of various methods and
structures for wastewater treatment.

The town of Myropil has partial sewage infrastructure. Some of the
wastewater goes to private treatment facilities owned by Myropil Paper Factory ,
while the rest accumulates in septic tanks. However, these treatment facilities are
unable to handle wastewater from all users. Currently, the local council has been
notified not to accept wastewater from the population at Myropil Paper Factory.
There have been constant complaints from the local residents regarding the
unauthorized discharge of untreated wastewater into the Sluch River. The
commissioning of the designed facility will ensure a high level of wastewater
treatment, improve the environmental condition in the settlement, and be safe for the
water bodies in the area.

The main objective of this project is to provide the settlement with wastewater

treatment facilities based on the "KUBO-170" installation for the biological
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treatment of domestic wastewater. The commissioning of these facilities will also
reduce the load on the wastewater treatment facilities of Myropil Paper Factory.

The efficiency of cleaning of economic and domestic wastewater, when using
the designed technology, is 87-99% and is safe for the natural environment (see
Appendix A)[7].
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Chapter 3
ANALYTICAL PART OF THE THESIS

3.1. Description and evaluation of the possible impact on the environment

planned activity

The development of industry, transport, energy, industrialization of
agriculture led to the fact that the anthropogenic impact on the environment took on
a global character. Increasing the effectiveness of environmental protection
intentions is primarily associated with the wide implementation of resource-saving,
low-waste and zero-waste technological processes, reduction of air and water
pollution. Environmental protection is a very multifaceted problem, the solution of
which is dealt with by engineering and technical workers of almost all specialties
that are related to economic activity in settlements and industrial enterprises, which
can be a source of air and water pollution.

Reservoirs are polluted mainly as a result of the discharge of wastewater from
industrial enterprises and settlements into them. As a result of wastewater discharge,
the physical properties of water change, sediment forms at the bottom, the chemical
composition of water changes (the content of organic and inorganic substances
increases, toxic substances appear, the oxygen content decreases, the active reaction
of the environment changes, etc.), the quantitative and qualitative changes bacterial
composition, pathogenic bacteria appear. Contaminated reservoirs become unfit for
drinking, and often for technical water consumption, lose their fishing purpose, etc.
The general conditions for the discharge of wastewater of any category into surface
water bodies are determined by their economic purpose and the nature of water
consumption. After the discharge of wastewater, some deterioration of water quality
in reservoirs is permissible, but this should not affect life and the possibility of

35



further use of the reservoir as a source of water consumption for cultural, sports
events and for fishing purposes.

When carrying out construction works, including preparatory, the impact on
the environment will be associated with:

- temporary, short-term emissions into the atmosphere: emissions of pollutants
during the operation of internal combustion engines of motor vehicles and

construction equipment;

e Solid materials of undifferentiated composition during earthworks performed
by construction equipment.

e Welding aerosols and solid substances during welding operations.

e Temporary, short-term noise impact from construction equipment operating on
the construction site and from vehicular traffic while moving within the
construction area.

e Mechanical disturbance of the soil cover within the boundaries of the own land
plot during construction works.

e Generation of construction waste and solid domestic waste.

e There will be no other impacts during the construction period.

There will be no vibrations, light pollution, thermal pollution, radiation
contamination, or emissions resulting from preparatory and construction works or
planned activities. The impact scale of construction works is limited to the

construction site. There is no cross-border impact [7].

3.2. Air and climate

The project may affect air quality during construction:
* dust after absorption of asphalt pavement, excavation of land, loading,

transportation and unloading, mixing of concrete, transportation of construction
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materials, as well as soil from construction sites, especially during dry and windy

days.

* emissions from construction machines and vehicles, diesel machines and

equipment. Dust and emissions of pollutants, which are formed during the

movement of vehicles and heavy equipment on the way and during transportation.

Mitigation measures will include:

« proper planning of transportation and other activities that generate dust;

» storage of oil products or other harmful substances in appropriate places to

minimize their impact;

» covering materials during cargo transportation to avoid leakage or dust formation.
Use of vehicles and construction machinery in good condition to ensure

efficient fuel combustion and compliance with national emission standards [7].

3.3. Soils and geology

During construction, the main impact on the soil and geology will occur as a
result of the construction of new networks and the construction of new sewage
treatment plants (STP). Soil destruction will occur during construction when the
topsoil and vegetation are disturbed. Potential consequences include:

* soil contamination due to accidental leakage of fuel, lubricants, etc., used as part of

the construction process.

* soil pollution can be a result of improper transportation, storage of oil products,

chemicals, hazardous materials, liquids and solid waste;

* soil pollution through the penetration of leachate from uncontrolled deposits of

building materials;
« improper handling of asphalt pavement during and after construction.

However, it is important to note that in connection with the construction of
networks or new treatment facilities, any problems will be temporary. Thus, for

example, the possibility of soil contamination due to leakage of pollutants will be
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insignificant. Any minor impacts as a result of earthworks will be controlled as

above.

There is no need to allocate additional land plots for the construction of treatment

facilities.

During operation, project activities will have a limited impact on soil and

geology [7].

3.4. Aquatic resources

Surface waters

The contractor will be required to store all potentially hazardous materials in
an area with sealed surfaces and handle them in a manner that prevents spoilage or

leakage of contaminants.
During operation.

After the construction of treatment facilities, it is planned to reduce the
pollution of the river Sluch by sewage. Since the risk of river water pollution is
associated with the discharge of untreated or poorly treated wastewater. It should be
noted that currently the water quality of the Sluch River suffers due to high
technogenic influence. The absence of anthropogenic load, that is, the direct or
indirect impact of economic activity on the river basin, will lead to the change of the

river ecosystem to a new one, with the establishment of a new natural state.

In accordance with the current Ukrainian environmental protection legislation,
control over compliance with the maximum permissible discharges of polluting
substances entering the river with return waters should be carried out directly by the
enterprise and state supervision (control) bodies.

Measures to prevent surface water pollution at the operational stage:
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* control of the maximum allowed discharge of polluting substances;

The possibility of sampling effluents and treated water before discharge into

the river will be considered

* in case of exceeding the maximum allowed discharge of polluting substances,
appropriate measures will be taken to immediately correct the situation (appropriate

repair work will be carried out);

* systematic control over the implementation of measures considered in the

waste management plan;

* control of the efficiency of operation of treatment facilities and, in the event

of a possible malfunction, the implementation of appropriate corrective measures;
» personnel instructions on environmental and safety issues.

Underground waters

During construction

There are certain risks of groundwater pollution during the construction stage
(earthworks). Deterioration of the quality of underground water can be caused by
accidental leakage of oil products and penetration of pollutants into the deep layers of
the soil, as well as due to excavations. Given the specifics of the project, the direct
impact of the construction of treatment facilities will be minimal. The scale of the

impact is very small and can be described as insignificant.
Measures to reduce the impact at the construction stage:

* to ensure proper maintenance of vehicles and equipment, in case of damage
and leakage of fuel, oil, they should be repaired immediately. It is forbidden to

operate damaged vehicles on the construction site

* strict observance of sanitary protection zones (SZZ) in order to prevent

possible contamination of "neighboring™ territories, soil damage, etc.;
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* machinery, equipment and potentially polluting substances should be located
at least 50 meters from a surface water body (where possible). If this is not possible,

control and safety measures must be taken to prevent water contamination;
* proper handling of materials and waste;
« all possible pollutants must be removed after completion of work;
* cleaning and reclamation of the area after completion of works.
During operation

The risk of groundwater pollution during the operation stage will be associated
only with damage to the equipment and technological pipeline of treatment facilities,
namely: spillage of wastewater on the territory of the WWTP. At this stage, the risks
of negative impact on groundwater will be fully related to the effectiveness of
measures to reduce the consequences of surface water pollution prevention and soil

pollution.

The proposed measures to reduce the impact at the operational stage are as

follows:

* systematic control of technical equipment and technological pipelines of the

CHP. If necessary, appropriate corrective measures should be taken [7].

3.5. Assessment of the impact on flora and fauna

The location of the projected facility does not belong to nature reserves or
agricultural facilities. There are no green spaces on the territory designated for
construction. No species listed in the Red and Green Books of Ukraine were found,

and no particularly valuable species of flora were recorded either.

The project for the construction of a complex of sewage treatment facilities
provides for the landscaping of the territory of the enterprise with the arrangement of
footpaths and platforms made of paving tiles. Tree species with a thick crown, which
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have photocidal properties, will be used for landscaping. At the same time,
landscaping acts as a barrier against noise and gas pollution. Lawns are made of
trampling-resistant grasses with a dense root system to prevent the fertile layer from
being washed away during rains. The construction and operation of the designed

object will not create prerequisites for a negative change in the quality of the flora

[7].

3.6. Description of the impact of pollutants on human health

Domestic sewage leads to biological pollution of water, which can cause
infectious diseases in people (cholera, typhus, hepatitis). Particularly dangerous are
waste water from points of sanitary treatment of linen, workwear, sewage from
hospitals, which often contain causative agents of helminthic diseases). Organic
pollution often leads to a decrease in the content of oxygen dissolved in water,
which results in the death of aquatic organisms and phytoplankton. Excess nitrogen
and phosphorus in water lead to its blooming and disturbance of the biological
balance of water bodies. Radioactive substances, entering water, cause its ionization,
which adversely affects development of living organisms.

In addition, plankton and fish are able to accumulate a large amount of
radioactive isotopes in the body (cumulation effect). Consumption of such fish is
dangerous for human health. In order to prevent the negative impact of polluted
wastewater on reservoirs and human health, there are requirements for the
conditions of descent and a number of methods of wastewater treatment. The
conditions for the discharge of wastewater into water bodies are determined taking
into account the degree of possible mixing and dilution of wastewater with the water
of the facility on the way from the point of discharge of wastewater to the control
point of the nearest points of economic-drinking, cultural-domestic and fishery

water use.
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Wastewater treatment is the destruction or removal of certain substances,
pathogenic microorganisms (decontamination). The main way to protect water
bodies from their sewage pollution is the construction or reconstruction of existing
treatment facilities. The variety of polluting chemical compounds necessitates the
use of various methods and facilities for wastewater treatment.

Another such environmental factor that affects the health of the population is
the quality of atmospheric air. In the system of measures to protect the population
from the negative impact of harmful factors created by industrial and other
production facilities, an important place is occupied by planning measures and, in
particular, the established sanitary protection zone.

To determine the potential level of atmospheric air pollution by the planned
activity, the maximum one-time concentrations of pollutants in the atmospheric air
of populated cities were taken into account, according to the list of "Limited
Permissible Concentrations (MPCs) and Estimated Safe Action Levels (AELS)",
Kyiv 2000 and Resolutions of the Main State of the sanitary doctor of Ukraine No. 9
dated April 15, 2013 "On approval of the values of hygienic standards of chemical
substances in the atmospheric air of populated areas."

The maximum one-time GDKm.r. - the main characteristic of the
dangerousness of a harmful substance, which is established to prevent reflex
reactions in humans (sense of smell, light sensitivity, changes in the bioelectric
activity of the brain, etc.) during short-term exposure to atmospheric impurities.

Climatic factors (including climate change and greenhouse gas emissions) —
no negative impacts are expected. The microclimate is not expected to change as a
result of the planned activity. There are no significant releases of heat, inert gases,
moisture. Features of climatic conditions that contribute to the increase in the
intensity of the effects of the planned activity on the environment are absent.

The wastewater treatment facilities based on the "CBTP-170" unit (Compact
Biological Treatment Plant), according to the findings of the state sanitary and
epidemiological expertise of the Ministry of Health of Ukraine dated January 23,
2020, No. 12.-18-1/101.6 and TU U 37.0-31830396-007:2015, are safe for human
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health and comply with the requirements of the State Sanitary Rules for Planning
and Construction of Settlements (DSP 173-96). The equipment ensures the treatment
of wastewater in accordance with regulations and normative requirements. The
properly treated water does not harm the environment, has no adverse effects on

human health, and does not deteriorate the condition of flora and fauna [7].
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CONCLUSIONS

During the performance of qualification work, we received comprehensive
information about the state of operation of sewage treatment facilities in the village
of Myropol, performed an analysis of their impact on the environment during
operation and fulfilled all the assigned tasks.

1. We analyzed technical documentation, treatment schemes, literary
sources and other documentation on the operation of treatment facilities. The main
source of information for our research was the Unified Environmental Impact
Assessment Register of the Department of Ecology and Natural Resources of the
Zhytomyr Regional State Administration.

2. They studied the types of treatment facilities and methods of wastewater
treatment. New technologies and methods are constantly appearing. Their
development and implementation at the legislative level is a necessary step for the
preservation of ecology, the surrounding world and man himself, Modern automated
systems are equipped with emergency mechanisms, so the risk of dumping
dangerous or toxic untreated waste is practically reduced to zero.

Water purification is carried out by mechanical, physico-chemical and
biological methods.

3. They investigated the current state of sewage treatment facilities in the
village. Myropol The village of Myropil is located on the banks of the Sluchi, Ruda
and Krykukha rivers. The distance to the city of Zhytomyr - the district and regional
center is 85 km.

As of May 2022 in the village of There are no sewage treatment plants in
Myropil. Currently, the project has been developed and the construction of treatment
facilities has started (see Annexes). The purpose of the planned activity is to ensure
environmental protection from sewage pollution, improve the ecological situation,
reduce the risk of emergency situations during the operation of treatment facilities;
ensuring maximum permissible concentrations when discharging wastewater into a
water body and, accordingly, creating safe living conditions for the population.
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4.  An assessment of the impact on the environment of the future treatment
facilities of the village was carried out. Myropol The working project "New
construction of sewage treatment facilities in the village of Myropyl, Zhytomyr
District, Zhytomyr Oblast" provides for the technology of household wastewater
treatment, which is based on the use of mechanical (filtration, settling), biological
(aerobic oxidation) methods. The construction and operation of the compact
biological treatment plant "CBTP" is safe for human health.

5.  They analyzed the current state of operation of treatment facilities and
the prospects for their improvement.

From February 2022, in connection with the state of war in Ukraine, the
construction of sewage treatment facilities in the village of Myropol is suspended.
Completion of construction and start of operation of new treatment facilities is
planned after the lifting of martial law in the country.

The designed technology is optimal for this object.

The efficiency of the purification of economic and domestic wastewater, when
using the designed technology, will be 87-99%, which will ensure the conditions for
the removal of purified water into the water body.

In the qualification paper, the theoretical and practical points regarding the
condition and operation of sewage treatment plants of the town were considered.
Myropol A detailed description of the plan for the construction of treatment facilities
and an assessment of their impact on the environment are presented. This work will
contribute to informing the residents of the village. Myropol and local self-

government bodies on the operation of sewage treatment plants.
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Conclusion of the state sanitary-epidemiological examination
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3aTBC§)Jl>KeHPIM T.B.0. TOJIOBHOTO JEPKABHOIO caHiTapHOro Jikaps Ykpainu 03.03.15 p., 30xkpema
(mMr/m): amiaky TJIK makcumanbHO pasoBa — 0,2, cepeanbogob6osa — 0,04; cipkopommio I'JIK
MakcuManbHO pasosa — 0,008; amriapuay cipumcroro I'JIK makcumansHo pasosa — 0,5,
cepennbogobosa — 0,05; denony I'JTIK maxcumanbio paszosa — 0,01, cepemusomo6osa — 0,003.
ITapameTpu OUMINEHUX CTIYHHUX BOJ JO3BOJISIOTH iX CKHJ: Y BOJAHI 00’€KTH BiMIOBiJHO [0 IOCTAHOBHU
KMY Ne 465 Bim 25.03.1999 p. Ilpo 3arsepmxenHst «IIpaBuil OXOpOHH MOBEPXHEBHMX BOZ Bil
3a0pyAHEHHs 3BOPOTHHMH BOJAMM», NPH IIOTOJUKEHHI 3 MICLEBHMH DETYTIOIOYMMH OpraHaMH Yy
iCHyI04i JIpeHaXKHi Ta MeNiOpaTMBHi CHMCTEMH, y IDYHTOBHIl MOTIK micias inbTpyBaHHA uepes
¢ineTpyioui kon0a3i, TpaHmIel TOIIO, a TAKOXK Ha pebed) (KaHABH, KIOBETH, GAlKH, IPHPOMIHI JOIIOBI
BOJIOCTOKH TOINO) HicNs IX MOOYHMINEHHS Ta 0OOB’SI3KOBOro 3He3apaxkyBaHHs 3riaHo 3 JIBH B.2.5-
75:2013 «Kananizauis. 30BHIilIHI Mepesxi Ta CIOPYAHY.

HeoGxiznumMu ~ yMoBaMHM  BHKODHCTAHHSI/3aCTOCYBaHHsl, 30epiranHsi, TpaHCHOPTYBAHHS,
yTHi3anii, 3HUMeHHs €: 37iHCHIOBATH eKCIUTyaTalil0 YCTAHOBOK OYMCTKH CTiuHMX Box «KyGo»
3TiZHO 3 BCTAHOBJICHHUMH Y 1IbOMY BHCHOBKY KPUTepisMH Ge3lekH Ta peKOMEHIAIisMU BUPOOHHKA. Y
pasi BUKOPHCTaHHS YCTAHOBOK B IPOLECi POOOTH OUYMCHUX CHOPY/I LIEHTPaTi30BaHOTO BOAOBIABE/IEHHS
HAaCeJEHUX MyHKTiB MOMUIMBE IIOBTOPHE BHKOPHMCTAHHS OYMILEHMX CTIUHHX BOJ, @ 3a JO3BOJIOM
PeryJioo4oro oprany # ix ocafiB, 3rizHo 3 «IIopsaKOM HOBTOPHOTO BHKOPHMCTaHHS OUMIIEHHMX
CTIYHMX BOJ Ta OCamy», 3aTBEP/VKEHHM HakasoM MinperionGyny Bim 12.12.18p. Ne 341,
3apeectpoBanuM y Minictepersi roctunii Ykpainu 22.01.19 p. 3a Ne 75/33046. V pasi BuKOpHCTaHHS
YCTaHOBOK JUIl OYHMIUEHHS TOCHONApChKO-NOOYTOBOI CTIYHOI BOAM >KHTJIOBHX Ta T'POMAJCHKHX
OyxiBenb Bojia MOXe BHKOPHCTOBYBATHCS JUISl MIAIPYHTOBOTO MOJIMBY B KYPOPTHHX 30HaX (GymuHKax
Bi/IOYMHKY, CaHATOPiAX, PO3BaXKaJIbHUX MaiiflaHunKaxX, aKkBarapkax TOIIO), NMPH IbOMY HEOOXiIHO
JIONCPXKYBATHCh HACTYIIHUX BHMOT: a) FOCNOJAAPCHKO-IIOOYTOBI CTiYHi BOJAM Micas TIIMOOKOro
Gi0JOriYHOrO OUMINEHHs HAa YCTAHOBII MOBHHHI 3He3apaXyBaTHCS, NpPH IOMY MiKpOGHHI CKiaj
CTIYHMX BOJ MOBMHEH OyTH moBenenumii no ingexcy BI'KII < 1000 Ta inaexca xomidariz < 1000, o
Gy/ie rapaHTyBaTH BiICYTHICTb y BOJi XBOPOOOTBOPHMX KHMIIKOBHMX MiKpOOpPTaHi3MiB; 6) Mix camoBo-
TOPOZIHIMH JIJISTHKAMH, SIKi 3pONIYIOTBCS OIOJNOTiYHO OYMINEHMMH Ta 3HE3APAKECHUMH CTIUYHHMH
BOJIaMH, Ta JUKEPEJIaMH HELEHTPaTi30BaHOTO BOJONOCTauaHHs! (KOJIO/S35MHU) IIOBUHHI BUTPHMYBATHC
Bi/INOBi/IHi 30HM CaHITApHOI OXOPOHH y BiAMOBIAHOCTI JI0 III0YMX CAHITAPHUX HOPM; B) MOJIMB CAI0BO-
FOPOJHIX AINSHOK TOBHHEH 3JiMCHIOBATHCS CIOCOGOM BHYTPILIHBO-IPYHTOBOTO 3pOlIeHHS. MeTon
JOIyBaHHSI HE JO3BOJSIETHCA. [l HEIUIOZOHOCHMX J€PEB Ta YarapHHKiB MOKIMBO 3aCTOCOBYBATH
KpaIUIMHHUA TIOBEpXHEBUH croci6 monuBy (KpamaHHs i3 TpyGOK pO3TAlIOBAaHMX 3a JEKiTbKa
CAaHTHMETPiB BiJl MOBEpXHi 3eMyli HaJ KOPEHEBOIO CHCTEMOIO POCIMH); I) Ha AUISHKAX, e
nependayacThes yTHIN3yBaTH TOCHOAAPCHKO-TIOOYTOBI CTiYHI BOAM IiC/sS OYMINEHHS Ha yCTAaHOBII,
JI03BOJISETHCS BUPOLLYBATH BMHOTDPAJ, TUIOJOHOCHI Ta HEIUIOJOHOCHI JepeBa i YarapHUKHM, KBiTH,
JI€KOPaTHBHI POCIMHH, 3¢PHOBI, TEXHIUHI Ta KOPMOBI KyJITYpH; /1) HEOOXiIHO 3a6e3MeUnTH NOCTIHHMI
KOHTpPOJIb 32 fKICTIO OYMIIEHHMX Ta 3HE3aP@KEHHX TOCHOJAapCHKO-MOGYTOBHMX CTIUHHX BOX Ta IX
BIUIMBOM Ha IPYHT i POCJIMHH; €) HeoOXiHO nepebaunTy 3aX0/11 i3 3an06iraHHs MiTOIIEHHS Cafi0Bo-
FOPO/HBOI JISSHKH TTOBEPXHEBHMH JIOMIOBHMH Ta TAJIMMH BOZAMH 3 BHIEPO3TAIIOBAHUX TEPUTOPIIL;
XK) TPH HEMOXIIMBOCTI BHKOPHCTAaHHS CTIYHHX BOJ Ul 3pOIIEHHs (B3MMKY TOINIO) HEOOXimHO
nepenbaynti kU GioNOrivHO OYMINEHMX CTIYHMX BOJ Yy 3/IMBOBY KaHaiizawiio, (imsTpyrouy
TpaHilero, GinbTpylounii Konoaa3b abo Ha Giomrarto. Y BHIAAKY CKHIY OYMIIEHUX CTiYHHX BOJ Y
BOJHUH 00 €KT HeoOXiqHe 000B'A3KOBE 3HE3apaKEHHs XiIMIYHMM YM iHIIMM €()EKTHBHMM METOIOM.
KoHTpomb SIKOCTi OUMINEHMX CTIYHHMX BOJ 3a0e3MeyuyeThCsi OpPraHi3alisiMH, IO EKCILIyaTyIoTh
KaHasi3ani#Hi ouncHi crnopyau. JUist KOXXHOTO KOHKPETHOTO 06’€KTy TOCHOJApIOBAHHS HEOOXiIHO
PO3pOGIATH OKpeMi MPOEKTH Ta IOTOKYBATH 1X 3TiHO i3 YHHHMM 3aKOHOIABCTBOM.

3a pesyabTaTaMu JepiKaBHOI CAHITADHO-eMiZEeMiOJOriYHOT eKCIepTH3H 00’€KT eKcrepTH3H
YCTaHOBKM OUMCTKM CTiYHMX Box «KyGo» 3a HaaaHMMH 3asiBHHKOM 3pa3KaMH BiANOBigae BUMoram
AiI0YOro CaHITAPHOIO 3aKOHOAABCTBA YKPAiHHM i 32 YMOBH JOTPMMAHHSI BUMOT IIbOI0 BHCHOBKY
MozKke OyTH BHKOPDHCTAHMUIA B 3asiBJIeHiil cdepi 3acTocyBanus.

Tepmin npuaaTHoCcTI  3TiJIHO 3 IAaHMMH BUPOOHHMKA

Indopmanis moao eTHKeTKH, iIHCTPYKLIi, IPABHJ TOO  OBUHHA HA/[aBaTUCs IHCTPYKILis 3
MOHTaXy Ta eKCILTyaTallii

Bucnosox aificauii mpotsrom tepminy aii TY 'Y 37.0-31830396-007:2015 «Y CTaHOBKM OMHCTKH CTIYHIX BOLL




’

«Ky60». Texuiumi ymoBH»

BianosinanpHicTh 32 10TPHMAHHS BEMOT HOT0 BHCHOBKY Hece 3asiIBHHK

Ilpn 3mini penentypu, TeXHOJIOTii BHIOTOBNEHHS, SKi MOKYTh 3MIHHTH BJIACTHBOCTI 06°‘€KTa
€KCIIepTH3H a00 CIPHYMHUTH HEraTHBHHIl BIUTMB HAa 31OpOB‘S JofeH, cep 3aCTOCYBaHHS, YMOB
3acTOCYBaHHs 00'eKTa eKCIIEPTH3HU JaHHii BHCHOBOK BTPAYae CHITY.

Ioxasuuky Gesnexu, sIKi MLIArAIOTH KOHTPOJIIO HA KOpoHi KOHTPOMO Ha KOPJOHI He misrac,
BITUM3HSAHA IPOJIYKIList

IMoxasnukn Ge3nexH, siKi MLIAralOTh KOHTPOIIO NMPH MHTHOMY O(pOpPMJICHHI KonTtpomo mpu
MHUTHOMY OGOPMIICHH] He IiuIsrae, BITYH3HSIHA IPOYKILis

IloTounmii JiepKaBHHUIH camTapHo -eni1eMioIoriyHui HAIJISA 3TiHO 3 BAMOTaMH 3aKOHOJAaBCTBa

Komicia 3 NHUTAHb aepxaBHOi  camitapno- 02094, M. Kuis, By [Tonyapenxa, 50,
emizemiosoriunoi  excneprmzn Y «IHeTHTyT TCH»(.044) 292-14-49
rpoMajacsKoro 3xopos’s im. O.M. Map3eesa HAMHY)) Shees

(HanMenyaaH

e n.'m;l tho, daxc, E-mail, WWW)
Iporokon excieptuzn Ne 9 mim 14.01.2020 poxy/ A4\

(Ne npotokony, aata ﬁoh) sargepkeg)-H ||
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Appendix B
CERTIFICATE
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Muponiasebka ceaummua pana
PomaniBcekuit paiton
JXKutomupcskoi obmacri
Cenuuie Muponins , Byi. LlenTpanena, 38 Ten. 04146-9-53- 08,

Myropil_sel. r@i.ua

Bux.Ne 367 Bin 01.04.2021

BukoHaBumii komiter Muponinscekoi  cenuunoi paau iHdopmye, w10
MPOEKTHUI CKHJI 3BOPOTHUX BOJ ITiCIIs OYHCHHX CIIOPYA 3riaHO mpoekty «Hose
OYAIBHMUTBO OYHCHHMX CIIOpYX KaHami3awii B cMT. Muponisns, Xuromuperkoro
paiioHy,  JKutomupchkoi  06macTix (po3pobHuK TOBAPUCTBO 3
OBMEXEHOIO BIJTTOBIJIAJILHICTIO «KOM®OPT-EKO», M. Pisue), 6yne

3aikicHioBaTHes y p. Ciiyy 3a Meskamu HaceJICHOro MyHKTY (cMT. Muponiss).

‘ ? Csitnana BJIACIOK

et

\.

3eMIIeBIOpAIHUK — Anaroniii KPABYYK
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Appendix C

CONSTRUCTION CERTIFICATE
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MuponijabcbKa ce/MUIHA paja
Xwuromupcrekoi obnacti
Cenuuie Muponine, Byi. Llentpanbsha, 38 Ten. 04146-9-53-08, Myropil sel.r@i.ua

Bux. Ne370 Bix 01.04.2021

KN

JloBiaka

IToBinomisiemo, 110 10 OYUCHHX CHOPY/| KaHaui3awii [-1a yepra 6yaiBHUIITBA

OyyTh MiIKITFOYEHi: »

- KananizoBana yactuHa HaceneHHs cMT. Mupomniis — 200 gonosik — 20 M Ky6/106
(paxTHYHMI TOKA3HUK BOLAOBIABEIECHHS);

- Hacenenns BificbkoBoro micteuka — 900 yonoBik — 100 M ky6/n00y. (hakTuunui
MOKa3HUK BOJOBi/IBEICHHS)

- BiiicbkoBa yactina — 20 M Ky6/106. (pakTHUHHIT MOKA3HUK BOJOBIIBEICHHS);

- IlepcnexTuBa kaHanizyBaHHs Ha I-u1y yepry OyaiBHuuTBa — 200 40JI0BiK

Jlo ouncuHux cnopya kananizauii II-ra yepra 6yaiBHULITBa OYAyTh MiAKJIIOUYEHI:
- 1500 yonoBik.

CenuinHui ro Csitinana BJIACIOK
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Appendix E

EXPLANATION OF PIPELINES
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Appendix F

EXPLANATION OF BUILDINGS AND STRUCTURES
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Appendix G

PHOTOS OF CONSTRUCTION

Fig.1. Current state of defunct sewage treatment plants
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Fig.4. Concreting

Fig.5. Pouring concrete structures
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Fig.6. Construction works
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Fig.7. Installation of the equipment of two clarifiers without mechanisms

Fig.8. Completion of the construction of the underground part of the structure
(winter 2022)
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