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Program of component
1. Description of the component, its purpose, subject of study and learning results
The purpose of studying this component is the formation of students' complex of knowledge, skills,
skills necessary for qualified management of environmental activities at the level of industrial
enterprises, institutions, organizations, at the level of units of the Ministry of Environmental
Protection and Natural Resources of Ukraine. In accordance with the goal, the preparation of
bachelors requires the formation of the following competencies in students:

- The ability to conduct research at an appropriate level;

- The ability to evaluate and ensure the quality of the work performed;

- The ability to assess the impact of technogenesis processes on the state of the environment
and to identify environmental risks associated with production activities;

- The ability to develop project and working technical documentation in the field of
environmental protection technologies, to compose structural schemes with elements of equipment
and industrial buildings, to draw up completed design and construction developments;

- The ability to develop projects for calculating maximum permissible discharges and emissions,
to monitor compliance with MPD, MPE.

1.2. The main tasks of the component.
After mastering the component, students must demonstrate the following learning outcomes:
- To use the management principles on which the environmental safety system is based;
- To know the conceptual basis of monitoring and regulation of anthropogenic load on the
environment;

Ecology and technology



- To be able to use software, GIS-technologies and Internet resources for information support
of environmental research

- To be able to predict the impact of technological processes and industries on the environment

- To participate in the development and implementation of projects aimed at optimal
management and treatment of industrial and municipal waste

- To understand the responsibility for the effectiveness and consequences of comprehensive
environmental measures;

- To be able to choose the best methods and tools for research, data collection and processing;

- To determine the class of toxicity and hazard of chemical pollutants according to the
parameters of toxicometry, to determine the impact of radiation on the environment, to calculate
the maximum allowable discharges and maximum allowable emissions.

2. Prerequisitions and requisition of component (place in the structural and logical scheme of
training according to the relevant educational program)

Study of the component «Coursework in Normalization of Anthropogenic Load on Environment»
is based on the principles of integration of various knowledge gained by students during the study of
the following components: «Environmental Monitoring», «Normalization of Anthropogenic Load on
Environment».

Component «Coursework in Normalization of Anthropogenic Load on Environment» provides the
disciplines «Waste Utilization and Recuperation», ensures the implementation of the bachelor's
project.

3. Content of component

Sectionl1. Calculation of air pollution by emissions from a single source

Topic 1. Determination of the maximum concentration of contaminants in the surface layer from
a single source

Topic 2. Determination of the distance at which the maximum concentration of pollution in the
surface layer is achieved

Topic 3. Determination of dangerous wind speed; maximum surface concentration of pollution
and the distance at which it is achieved, at wind speed, which differs from dangerous

Topic 4. Determination of the concentration of contaminants at different distances from the
source on the axis of the ejection torch, on the perpendicular to it and the radius of the source impact
zone

Topic 5. Determination of the minimum height of the source of emission

Topic 6. Determination of maximum permissible emissions (MPE) of harmful substances

Section 2. Calculation of contamination of the water object with return waters for a separate
concentrated release

Topic 1. Calculation of the coefficient of mixing of return waters with water of a water object and
multiplicity of dilution of return waters

Topic 2. Calculation of the maximum permissible concentration of toxic suspended substances in
purified return waters

Topic 3. Calculation of the maximum permissible value of BSK, in the dropped return waters

Topic 4. Determination of the standards of the maximum permissible discharges (MPD),
substances entering a water object with return waters



Topic 5. Forecast of changes in water quality in the control system

4. Training materials and resources

Basic

1. Tomena M.A., LLa6nili T.O., ywko O.B. ma iH.. EkonoeiyHa 6e3neKka. Hasy. nocibHUK. — K.:
TOB «IHgpodpyk», 2009. — 245 c.

2. HopmysaHHA aHMPONO2EHHO20 HABAHMAMX(EHHA HO HABKOMUWHE cepedosuwye : miopy4yHUK
018 cmydeHmis suwjux Has4yasnbHUX 3aknadie / [H. B. MakcumeHko, O. I. Bnadumuposa, A. 0.
Llles4eHKo, E. O. KoyaHos]. — 3-me 8ud., don. i nepepob. — X. : XHY imeHi B. H. Kapa3siHa, 2016. — 264
C.

3. HopmysaHHA AHMPONO2eHHO20 HABAHMAXEHHA HO HABKO/UWHE cepedosuwe. HasuanoHuli
MocibHUK 3 NPAKMUYHUX (cemiHapcbKux) 3aHaAmb [EnekmpoHHull pecypc]: Hasy. nocib. 014 cmyo.
cneuiansHocmi 101 «Ekonozia» / KIl im. lzopsa Cikopcbkozo; yknad.: T. O. Labnid, /1. B. CipeHko, M.
4. Fromens. — EnekmpoHHi mekcmosi 0aHi (1 ¢palin: 179 k6alm). — Kuis: KTl im. leopsa Cikopcekoeo,
2022. - 51 c. https://ela.kpi.ua/handle/123456789/46513

4. HopmysaHHA AHMPOMNO2eHHO20 HABAHMAMEHHA HA HABKOAUWHE cepedosuwe. Kypcosa
poboma [EnekmpoHHul pecypc]: Hasuy. nocib. 014 cmyo. cneuiansHocmi 101 «Exkonozis» / Kl im.
lzops Cikopcbkoezo; yknad.: T. O. LLabnid, /1. B. CipeHko, M. . lomena. — EnekmpoHHi mekcmosi 0aHi
(1 ¢palin: 307 kb6alim). — Kuie: KI1l im. leops Cikopcbkozo, 2022. - 57 c.
https.//ela.kpi.ua/handle/123456789/46512

Auxiliary (d)

1. Memooduka pacyema KoHUeHmMpayuli 8 ammocpepHOM 8030yxe 8pedHbIX Beu,ecms,
codepxcaujuxca 8 sblbpocax npednpuamuli. OHA — 86. J/leHuHepad: Mudpomemuouzdam, 1987 —93
C.

2. HopmyeaHHA GHMPOMNO2eHHO20 HABAHMAMEHHA HA HABKoAUuwHEe cepedosuwe/ Kypcose
npoeKkmysaHHA: Has4yanvHuli nocibHuk / [B.l. Mempyk, I.B. Bacunskiscokul, B.A. lweHko, [1.M.
Typuuk, C.M. KeamepHtoK]. — BiHHuys: BHTY, 2012. — 146 c.

3. Radovenchyk V. Development of air quality monitoring system in Kyiv on the way of
modernization environmental safety of sustainable development / V. M. Radovenchyk, O. I. Ivanenko,
T. O. Shabliy, T. V. Krysenko, I. V. Radovenchyk // IOP Series: Earth and environmental science. 2022.
P. 1-10.

Information resources on the Internet

1. Ministry of Environmental Protection and Natural Resources of Ukraine - https://mepr.gov.ua/

2. State Statistics Service of Ukraine - http://www.ukrstat .gov.ua

2. Ecological portal of Ukraine — http://www.ecolog.org.ua/

3. Vernadsky Library — www.nbuv.gov.ua

4. Electronic archive of scientific and educational materials of KPl named after Igor Sikorsky -
ELAKPI URL: https://ela.kpi.ua

Educational content
5. Methods of mastering the component

The component " Coursework in Normalization of Anthropogenic Load on Environment" consists
of two sections, which have several units. The first section concerns the calculation and justification
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of the draft standards of the maximum permissible emission, the second — the draft standards of the
maximum permissible discharge.

Practical assimilation of the component is achieved both by purposeful selection of the topic of
individual classes, and by the organization of the process of coursework.

The explanatory note to the course work contains the following sections.

1. Tasks for course work.
2. Detailed description of the solution process.
3. The results of calculations and their analysis (numerical, graphic, table value of the results of
calculations).
4. Conclusions on each unit of work, on the work as a whole in terms of recommendations for
further environmental protection measures.
5. List of literature.
3. Schedule of coursework
Semester Hasea emany po6omu Number of
Week hours
1-2 Get a theme and tasks 0,5
3-5 Selection and study of literature 4
6 Determination of the maximum surface concentration of 1
pollutant in the surface layer from a single source
7 Determination of dangerous wind speed for the source of 0,5
emission
7 Determination of the distance from the source of the ejection 0,5
at which the surface concentration of impurities reaches the
maximum value
7 Determination of surface concentration of impurities and 1
distance from the source at wind speed, different from dangerous.
8 Calculation of the admixture concentration on the axis of the 3
ejection source torch and the radius of the source impact zone.
9 Calculation of the minimum height of the source of emission 3
10 Calculation of the standards of MPE pollutant for a single 3
source, taking into account the background concentrations of
impurity
11 Calculation of the coefficient of mixing wastewater with water 3
of a water object and the multiplicity of wastewater dilution
12 Determination of the maximum permissible concentration of 3
suspended, toxic substances and the maximum permissible value
of BSK in return waters to be discharged into a general economic
or fisheries water object
13 Determination of the required degree of wastewater 2
treatment to be discharged into a water bodies
14 Development of standards of MPD of pollutants discharged 3
into a water object with return waters
15 Forecast of changes in water quality in the control creature of 1,5
the water object.
16 View coursework for review 05




17-18 |

presentation of coursework |

0,5

Provision of program results by components of the educational component

Learning outcomes

Individual tasks

To use the management principles on
which the environmental safety system is
based

Determination of the distance from the source of the
ejection at which the surface concentration of impurities
reaches the maximum value;

Determination of surface concentration of impurities and
distance from the source at wind speed, different from
dangerous;

Calculation of the admixture concentration on the axis of
the ejection source torch and the radius of the source
impact zone;

Determination of the maximum permissible concentration
of suspended, toxic substances and the maximum
permissible value of BSK in return waters to be discharged
into a general economic or fisheries water object.

To know the conceptual basis of
monitoring and regulation of
anthropogenic load on the environment

Determination of the maximum surface concentration of
pollutant in the surface layer from a single sourc;.

Calculation of the coefficient of mixing wastewater with
water of a water object and the multiplicity of wastewater
dilution;

Determination of dangerous wind speed for the source of
emission.

To be able to use software, GIS-
technologies and Internet resources for
information support of environmental
research

Selection and study of literature.

To be able to predict the impact of
technological processes and industries on
the environment

Forecast of changes in water quality in the control
creature of the water object.

To participate in the development and
implementation of projects aimed at
optimal management and treatment of
industrial and municipal waste

Calculation of the minimum height of the source of
emission;

Determination of the required degree of wastewater
treatment to be discharged into a water bodies.

To understand the responsibility for
the effectiveness and consequences of
comprehensive environmental measures

View coursework for review;
presentation of coursework.

To be able to choose the best methods
and tools for research, data collection and
processing

Selection and study of literature.

To determine the class of toxicity and
hazard of chemical pollutants according
to the parameters of toxicometry, to
determine the impact of radiation on the

Calculation of the standards of MPE pollutant for a single
source, taking into account the background concentrations
of impurity;




allowable discharges and maximum | discharged into a water object with return waters.
allowable emissions

environment, to calculate the maximum | Development of standards of MPD of pollutants

Politics and control
6. Policy of component

The component "Coursework in Normalization of Anthropogenic Load on Environment" is studied
by students independently and involves counseling by a teacher. Students are obliged to perform
individual tasks qualitatively and on time, submit it for verification and submit coursework to the
defense in time.

Rules for assigning incentive and penalty points

Incentive and penalty points in this discipline are not provided.

Deadline and overlay policy

In case of debts in the component or any force majeure circumstances, students should contact
the teacher through accessible (provided by the teacher) communication channels to solve
problematic issues and coordinate the algorithm of actions for working out.

Academic Integrity Policy

Plagiarism and other forms of dishonest work are unacceptable. Plagiarism includes the absence
of references when using printed and electronic materials, quotes, opinions of other authors. Invalid
copying of copyrighted material without the permission of the author of the work.

The policies and principles of academic integrity are defined in Section 3 of the Code of Honor of
the National Technical University of Ukraine ‘"lgor  Sikorsky  Kyiv  Polytechnic
Institute"https://kpi.ua/code.

Policy of academic behavior and ethics

Students should be tolerant, respect the opinion of others, object to formulate in the correct form,
constructively maintain feedback in the classroom.

The norms of ethical behavior of students and employees are defined in Section 2 of the Code of
Honor of the National Technical University of Ukraine "lgor Sikorsky Kyiv Polytechnic
Institute"https://kpi.ua/code.

7. Types of control and rating system for assessing learning outcomes (RCOs)

Distribution of educational time by types of classes and tasks in the component according to the
working curriculum:

The rating assessment in the discipline "Coursework in Normalization of Anthropogenic Load on
Environment" has two components. The first (starter) characterizes the student's coursework and its
result is the quality of the explanatory note. The second component characterizes the quality of the
student's defense of coursework. The size of the scale of components is 50 points each.

Rating points system
1.The starting component (r1) has two parts in its composition. The first part (r11) concerns the
implementation of the first section of the course work, the component (ri2) — the second section.
For each of the starting components (ri1) and (riz):
- timeliness of the relevant part of the course work — 2-1 points;
- correctness of application of methods of calculation, qualitative and quantitative assessment of
the results obtained — 14-8;
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https://kpi.ua/code

- justification of recommendations for further environmental protection measures — 6-4 points.

- quality of design 3-1bals.

2. The component of the protection of coursework (r2) accordingly contains two parts (r21) and
(r22), each of which is evaluated:

- degree of ownership of the material 6-4 points;

- the degree of justification of the decisions taken and the correctness of the conclusions15-9
points;

- ability to defend your opinion 4-2 points.

The sum of the points of the two components is transferred to the scoring assessment according
to the table:

Points Score
R=R/+R//
95...100 Perfectly
85...94 Very good
75...84 Well
65...74 Satisfactory
60...64 Enough
less than 60 Disappointing
Coursework is not allowed to be protected Not allowed

8. Additional information from the component
Approximate list of topics (source data variants)

1. Determination of the maximum surface concentration of the pollutant for a cold source of
emission.

2. Determination of the maximum surface concentration of the pollutant for the heated source of
release.

3. Determination of dangerous wind speed for a cold source of emission.

4. Determination of dangerous wind speed for the heated source of emission.

5. Determination of the distance from the cold source of the ejection at which the surface
concentration of the impurities reaches its maximum value.

6. Determination of the distance from the heated source of the ejection at which the surface
concentration of the impurities reaches its maximum value.

7. Determination of surface concentration of impurities and distance from cold spring under
dangerous meteorological conditions.

8. Determination of surface concentration of impurities and distance from the heated source
under dangerous meteorological conditions.

9. Calculation of the concentration of impurities on the axis of the torch of a cold source of
emission.

10. Calculation of the concentration of impurities on the axis of the torch of the heated source of
emission.

11. Calculation of the minimum height of the cold source of emission.

12. Calculation of the minimum height of the heated source of emission.



13. Calculation of the standards of MPE pollutant for a single cold source, taking into account the
background concentrations of impurity.

14. Calculation of the standards of MPE pollutant for a single heated source, taking into account
the background concentrations of impurity.

15. Calculation of standards of MPE pollutant for a single cold source without taking into account
background concentrations of impurities.

16. Calculation of standards of MPE pollutant for a single heated source without taking into
account background concentrations of impurities.

17. Determination of the zone of influence of a single cold source of emission.

18. Determination of the zone of influence of a single heated source of emission.

19. Determination of the size of the sanitary protection zone and the category of danger of the
enterprise.

20. Calculation of the multiplicity of dilution of wastewater by water to a fishery object.

21. Calculation of the multiplicity of dilution of wastewater by water of a general economic object.

22. Determination of the required degree of wastewater treatment to be discharged into a fishery
water object.

23. Determination of the required degree of wastewater treatment to be discharged into a general
economic water object.

24. Development of standards of MPD pollutants discharged into the water object of fisheries.

25. Development of standards of MPD pollutants discharged into a general economic water
object.

26. Determination of the maximum permissible concentration of impurities in wastewater to be
discharged into a fishery water object.

27. Determination of the maximum permissible concentration of impurities in wastewater to be
discharged into a general economic water object.

28. Forecast of changes in water quality in the control creation of a water object for fisheries
purposes.

29. Forecast of changes in water quality in the control creation of a general economic water object.



Table 1. Initial data for calculating air pollution by emissions from a single source

No p/p D, m M,g/s | Vim3/s | wo, m/s N, m U, m/s TV OoC Ts 0C
1 0.1 1 1 - 2 3 10 24
2 0.6 1 - 15 20 3 20 24
3 0.7 1 - 7 50 1 100 22
4 0.8 1 2 - 15 4 100 19
5 1.0 2 1 - 20 2 80 20
6 0.5 2 - 5 30 0.5 125 18
7 0.6 2 1 - 2 1 125 21
8 0.7 2 2 - 20 4 20 25
9 0.8 3 3 - 2 2 12 24
10 0.9 3 - 10 15 3 12 24
11 1.0 3 20 20 5 130 22
12 1.2 3 2 - 20 2 160 22
13 14 4 - 5 35 0.5 125 25
14 1.8 4 - 7 20 3 300 21
15 2.0 4 - 40 20 2 230 21
16 2.0 4 - 10 5 6 10 20
17 2.5 2 4 - 50 1 125 20
18 3.0 2 2 - 15 5 10 23
19 3.5 2 - 8 75 3 18 23
20 4.0 2 - 8 75 5 15 20
21 2.5 4 - 20 20 1 130 20
22 3.0 4 2 - 2 2 160 25
23 3.5 4 - 40 50 1 230 25
24 4.2 4 3 - 30 6 160 23
25 4.8 4 1 - 50 1 300 22
26 0.1 0.006 1 - 2 0.5 300 24
27 0.1 1 1 - 2 3 10 24
28 0.6 1 - 15 20 3 20 24
29 0.7 1 - 7 50 1 100 22
30 0.8 1 2 - 15 4 100 19




Table 2. Initial data for calculating air pollution by emissions from a single source
No p/p Sijbi Cttc;zge MPC, mg/m? And F Cr1, mg/m? Cr2, mg/m?
1 H2504 0.3 160 1 0.10 MPC 0.15 MPC
2 co 5.0 160 1 0.21 MPC 0.20 MPC
3 SO, 0.5 180 1 0.21 MPC 0.00 MPC
4 SO; 0.5 160 1 0.16 MPC 0.15 MPC
5 co 5.0 160 1 0.17 MPC 0.20 MPC
6 Ash 0.5 160 3 0.34 MPC 0.37 MPC
7 Hcl 0.2 160 1 0.45 MPC 0.50 MPC
8 co 5.0 180 1 0.56 MPC 0.60 MPC
9 NOy 0.085 160 1 0.12 MPC 0.15 MPC
10 NOy 0.085 160 1 0.11 MPC 0.00 MPC
11 Ash 0.5 160 3 0.02 MPC 0.05 MPC
12 H2504 0.3 180 1 0.03 MPC 0.10 MPC
13 H2504 0.3 160 1 0.14 MPC 0.20 MPC
14 co 5.0 160 1 0.15 MPC 0.30 MPC
15 HCl 0.2 180 1 0.23 MPC 0.30 MPC
16 NOx 0.085 160 1 0.24 MPC 0.00 MPC
17 Ash 0.5 160 3 0.17 MPC 0.20 MPC
18 co 5.0 160 1 0.19 MPC 0.20 MPC
19 S0O; 0.5 160 1 0.18 MPC 0.00 MPC
20 NOy 0.085 180 1 0.16 MPC 0.20 MPC
21 SO; 0.5 160 1 0.23 MPC 0.30 MPC
22 Hcl 0.2 160 1 0.24 MPC 0.00 MPC
23 H2504 0.3 160 1 0.36 MPC 0.30 MPC
24 Ash 0.5 180 3 0.41 MPC 0.50 MPC
25 Hcl 0.2 160 1 0.42 MPC 0.50 MPC
26 NOx 0.085 160 1 0.70 MPC 0.00 MPC
27 H3504 0.3 160 1 0.10 MPC 0.15 MPC
28 co 5.0 160 1 0.21 MPC 0.20 MPC
29 S0O; 0.5 180 1 0.21 MPC 0.00 MPC
30 S0O; 0.5 160 1 0.16 MPC 0.15 MPC




Table.3. Initial data to determine the mixing coefficient, dilution multiplicity, reageration
constants and the rate constant of oxygen consumption by wastewater.

No Water Wastewa The Average | The average | Torque Coefficient Distance
consumptio ter average | depth of water factor, j | taking into from
n of the consump | flow rate water temperatur account the discharge
water tion, q, ofa object, | e of a water place of site to
object, Q, m3/s water Hwed, m object in discharge, x control
m3/s object, summer, T, creation, L,

Vived. m/s oc km

1 30 0.6 0.64 1.2 15 1.0 1.0 35.0
2 20 0.5 0.64 1.2 15 1.0 1.5 0.5
3 30 0.6 0.6 1.0 15 1.2 1.0 35.0
4 20 0.5 0.6 1.0 15 1.2 1.5 0.5
5 0.8 0.18 0.2 0.3 12 1.0 1.0 10.0
6 0.6 0.14 0.25 0.38 12 1.0 1.5 10.0
7 0.8 0.18 0.2 0.3 12 1.2 1.0 0.5
8 0.6 0.14 0.25 0.38 12 1.2 1.5 0.5
9 1.2 0.2 0.53 0.9 9 1.0 1.0 20.0
10 1.4 0.3 0.4 1.2 9 1.0 1.0 0.5
11 1.2 0.2 0.53 0.9 9 1.2 1.5 20.0
12 1.4 0.3 0.4 1.2 9 1.2 1.5 0.5
13 1.7 0.05 0.5 1.4 10 1.0 1.5 5.0
14 1.7 0.025 0.6 1.0 10 1.0 1.5 0.5
15 1.7 0.05 0.5 1.4 10 1.2 1.0 5.0
16 1.7 0.025 0.6 1.0 10 1.2 1.0 0.5
17 1.5 0.08 0.45 2.0 18 1.0 1.5 2.0
18 1.6 0.07 0.4 1.5 18 1.0 1.5 0.5
19 1.5 0.08 0.45 2.0 18 1.2 1.0 2.0
20 1.6 0.07 0.4 1.5 18 1.2 1.0 0.5
21 10 0.4 0.2 0.3 13 1.0 1.5 1.0
22 10 0.5 0.3 0.2 13 1.0 1.5 1.0
23 12 0.6 0.2 0.3 13 1.2 1.0 0.5
24 12 0.5 0.3 0.2 13 1.2 1.0 0.5
25 12 0.5 0.2 0.5 13 1.0 1.5 8.0
26 0.8 0.1795 0.2 0.3 14 1.2 1.5 0.5
27 30 0.6 0.64 1.2 15 1.0 1.0 35.0
28 20 0.5 0.64 1.2 15 1.0 1.5 0.5
29 30 0.6 0.6 1.0 15 1.2 1.0 35.0
30 20 0.5 0.6 1.0 15 1.2 1.5 0.5




Table 4. Initial data to determine the permissible concentrations of impurities in wastewater Csr,

the required degree of purification Z, the value of the GDS and the forecast values of the

concentration of impurities in the control creature Csrp

Indicators MPC Backgroun Concentrati | Maxim. Adm | GDS, Concent
of the ,mg/l |d on of permissi | ixture g/h ration of
composition concentration impurities ble concent impurities
of return Cr, mg/| according to | concentr | ration in the
waters the ation of for control
technological | impuritie | determi creature,
scheme, S,csT, nation Cs”,mg /|
Ctechnol, mg// mg// of GDS,
CGDS
mg/|
Hanging 0.25 12.6 9.0
substances
BSK 3.0 10.6 4.8
Chlorides 300.0 23 300
Sulphates 100.0 38 200
Mineralizatio | 1000 337 1000
n
Ammonium 0.5 0.5 7
nitrogen
Nitrites 0.08 0.02 0.1
nitrogen
Nitrate 40.0 0.2 1.5
nitrogen
Iron 0.5 0.14 -
HSC 30.0 24.5 -
oil 0.05 0.07 -
Products
SPAR 0.1 0.15 -
Phenols 0.001 0.005 -

Work program of the component (syllabus):
Compiled prof., Doctor of Technical Sciences, Shabliy T.O., Assoc., Ph.D., Sirenko L.V.

Approved by the Ecology and technology of plant polymers (protocol No 17 from 29.05.2025)

Approved by the CEF Methodical Commission (protocol No.11 of 27.05.2025 )




