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Topic № 1

Introductory to employment. A place and value of hygiene in the system of medical sciences and practical activity of doctor. Methods of hygiene researches. Organization of educational-research work of students. Structure of SES, sanitary legislation. 
1. Learning objective

1.1. Master the knowledge about the hygiene as a science and the sanitation, their goals, tasks, components, significance of hygienic knowledge for doctors of different profile.

1.2. Learn the classification of hygienic methods and the facilities of the research of the environment and its influence on organism and health.

1.3. Get acquainted with the structure of Sanitary and Epidemiologic Service of Ukraine, ways and methods of the public health protection, disease prevention.

1.4. Get acquainted with the procedure and topics of the students’ educational and research work, to assign the topic for each student. 

2. Basics

2.1. You should know:

2.1.1. A concept of «prophylaxis» as one of basics of medicine, the hygiene and the sanitation as its components. 

2.1.2. Basic concepts, methods and research facilities from physics, chemistry, biology, microbiology, physiology and other preceding courses which are used in research of environmental factors and their influence on human health.

2.1.3. Basics of the mathematical processing of medico-biological research results.

2.2. You should have the following skills:

2.2.1. The physical, chemical and bacteriological measuring of environmental objects and their influence on an organism.

2.2.2. Using the computers or calculators during the statistical processing of the results of hygienic researches. 

3. Self-training questions 

3.1. Prophylaxis as the main principle of public health protection. Public and individual prophylaxis; the primary, secondary and tertiary prophylaxis.

3.2. The hygiene as a scientific discipline, its purpose, tasks, essence.

3.3. Methods of hygienic research, their classification, description.

3.4. Methods of the environment inspection (sanitary inspection and description; organoleptic, physical, chemical, bacteriological methods, their essence and usage in hygiene study).

3.5. Methods of research of the environmental influence on the human health (experimental physiological, biochemical, histological, histochemical, haematological, toxicological, natural experiment methods, clinical).

3.6. Setting of hygienic norms and regulations as a basis of environment and public health protection, its objects and types.

3.7. Distinctive features of setting of norms and regulations for natural environmental factors, and anthropogenic factors.

3.8. Principles of the hygienic norm and regulation setting, organizations, responsible for that. Sanitary and legal legislation on the environment and public health protection.

3.9. Sanitation as a practical application of hygienic regulations and sanitary norms and rules, its use in work of health-officers and doctors of other specialties.

3.10. Structure of the Sanitary and Epidemiologic Service of Ukraine. State and local sanitary control, preventive and regular sanitary control.

3.11. Structure of the Sanitary and Epidemiologic Stations of different subordination levels (regional, city, district, departmental), their tasks, forms of their work.

4. Literature

4.1. Principal:

4.1.1. Загальна гігієна. Пропедевтика гігієни. / Є.Г. Гончарук, Ю.І. Кундієв, В.Г. Бардов та ін. / За ред. Є.Г. Гончарука. – К.: Вища школа, 1995. – С. 48-87; 138-142; 507-530.

4.1.2. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук,  Ю.И. Кундиев, В.Г. Бардов и др. – К.: Вища школа, 2000 – С. 8-96; 155-161; 593-624.

4.1.3. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. 2-ге вид. – К.: Здоров’я, 2004 – С. 14-74.

4.1.4. Даценко І.І., Габович Р.Д. Основи загальної та тропічної гігієни. – К.: Здоров(я, 1995 – С. 6-11.

4.1.5. Габович Р.Д., Познанский С.С., Шахбазян Р.Х. Гигиена. – К.: Вища школа, 1983. –  с. 5-11.

4.1.6. Даценко І.І. та інші. Загальна гігієна: Посібник для практичних занять. /За ред. І.І. Даценко. – Львів: Світ, 2001. – 472 с.

4.2. additional:

4.2.1. Минх А.А. Методы гигиенических исследований. – М.: Медицина, 1971 – С. 584.

4.2.2. Даценко І.І. Гігієна та екологія людини. Навчальний посібник. – Львів: “Афіша”, 2000. – 247с.

4.2.3. Бардов В.Г., Сергета І.В. Загальна гігієна та екологія людини. (Навчальний посібник). – Вінниця: „Нова книга”, 2002. – 216 с.

5. Equipment required for the lesson

1. Devices for physical factors measuring (thermometers, psychrometers, anemometers, luxmeters, noise dosimeters, dosimeters, radiometers).

2. Devices and equipment for chemical research methods (photoelectrocolorimeter, reagent samples, chemical dishes etc.).

3. Devices for bacteriological analysis (Krotov’s device, microscopes etc.).

4. Devices for physiological-hygienic research (Gorbachov’s biodosimeter, adaptometer, audiometer, ergograph etc.).

ORDER OF THE LESSON PROTOCOL REGISTGATION

1. While preparing for the lesson the students write down the following information from the "Practical lesson textbook": 

date_______________

Protocol N____________

Topic of the lesson:

Objective of the lesson:

Basic knowledge and skills (to know __________, to have skill__________)

Solution of the self-training assignments.

2. At a practical lesson 

The student writes the answers to the theoretic questions considered during the lesson down in the protocol.

Furthermore the student must write down the following information in the laboratory lesson:

- methods of the laboratory research;

- the results of the studies; 

- necessary calculations;

- conclusions and recommendations.

3. The student draws instruments, nomograms, diagrams (or copies them and sticks into the protocol with the glue) used in the lesson.

THE FOLLOWING DOCUMENTS MUST BE PRESENTED AT THE FINAL COURSE EXAMINATION
1. The protocol copy-book;

2. The abstract or the scientific report on SERW;

3. The report of the object inspection (a residential house, a hospice etc.);
4. The report on missed lectures (or the document confirming the illness, donorship etc.). 
Appendix 1
The list of topics recommended for students’ educational-research work

1. General questions of hygiene

1.1. Human health and its dependence on natural, industrial environmental factors and social and economic living conditions.

1.2. Prophylaxis as a major branch of the medical activity in population health preservation. Significance of hygiene, sanitation and epidemiology as the components of prophylaxis.

1.3 Structure, maintenance and basic activity directions of sanitary-epidemiological service of Ukraine. Structure of sanitary-epidemiological services of the different authority. Departmental SES.

1.4 Scientific and technical progress, its influence on the social-economic and hygienic living conditions of population.

1.5 Urbanization and civilization diseases, hygienic problems of their solving.

1.6. History of hygiene development. The outstanding scientists of the empirical and experimental periods. Hippocrat, Avicenna, Ramazzini, M. Pettenkofer, F.F. Erisman, O.P. Dobroslavin. V. A. Subbotin etc., their influence on the hygienic knowledge development.

1.7. Appearance and development of a hygienic science and sanitary-epidemiology services in Ukraine (D. Samoilovich, P. Mogila, О.М. Marzejev, V.А.Subbotin, О.V. Korchak-Chepurkivskij, V.D. Orlov, L.I. Medved, G.H. Shahbazjan, V.Z. Martinuk, V.M. Gabotinskij, D.M. Kalugnij, R.D. Gabovich. E. G. Goncharuk and others).

1.8. Sanitary legislation in Ukraine. Types and significance of the hygienic rules in the preventive measures system. Scientific principles of hygienic regulation. Reflection of the public health service in the Constitution of Ukraine.

1.9. Abstract review of the sanitary legislation of Ukraine in the field of municipal hygiene and foodstuffs hygiene.

1.10. Abstract review of the sanitary legislation of Ukraine in the field of hygiene of labour, hygiene of children and adolescents, radiation hygiene.

1.11. Hygienic and antiepidemic measures during accidents and other extreme situations.

2. Hygiene of environment

2.1. Modern concepts of biosphere and its hygienic significance. V. I. Vernadskij and his contribution into the development of these concepts.

2.2. The climate and its role in people’s life. Acclimatization and its patterns. Climatic zones of Ukraine, their hygienic characteristics.

2.3. Solar radiation and human health. Hygienic significance of infrared and ultraviolet solar radiation bands.

2.4. Artificial sources of ultra-violet radiation as means for prevention and treatment and as the factors of industrial hazards.

2.5. The weather, its medical classifications and influence on the different diseases and conditions clinical course.

2.6. Air, water and soil as elements of biosphere and their hygienic significance.

2.7. Helio-, geophysical factors and their influence on organism and health. О.L. Chijevskij and his contribution to the development of modern heliobiology.

2.8. Chemical pollution of the environment and its influence on the population health.

2.9. Radioactive pollution of the environment and its influence on the population health.

2.10. The man-caused physical factors of the environment (noise, vibration, electromagnetic waves with different frequencies), their influence on the human health.

2.11. The biological factors of the environment (microbes, fungi, herminthes, more simple, insects, rodents), their influence on the human health.

2.12. Allergens, carcinogens and their long-term consequences of their influence on human body.

3. Food hygiene

3.1. Hygienic nutrition norms for different categories of the population and their scientific substantiation.

3.2. Food as a social and hygienic problem. Scientific and technical progress and its role in the nutrition problem decision.

3.3. The balanced/rational diet and its significance in the cardiovascular diseases gastrointestinal diseases, metabolic disorders prevention.

3.4. Scientific bases and hygiene of a patient’s nutrition. Parenteral nutrition and its hygienic assessment.

3.5. Physiology and hygienic assessment of vegetarian food. Modern notions about the famine treatment and its practical application (physiology-hygienic aspects). Separate nutrition.

3.6. Hygienic problems of dyes, antioxidants, emulsifiers, aromatizers, and other additives usage in food.

3.7. Food preserving, its hygienic requirements, usage of tinned products for food.

3.8. Food allergies in adults and in children's age. The hygienic characteristic of children's nutrient mixes.

3.9. Ocean as the food source. The hygienic characteristics of "seafood" and its usage for people’s nutrition.

3.10. Microelements and their role in healthy and ill patient’s nutrition.

3.11. Treatment and preventive food, its significance and usage for decreasing the harmful professional factors and working conditions adverse influence.

3.12. Peculiarities of nutrition for the intellectual and physical workers, children, elderly persons.

3.13. Milk and dairy products, their role for maintenance of the balanced diet for different age groups of population.

3.14. Proteins, fats, carbohydrates hygienic significance in balanced diet.

3.15. The vitamins, macro-, microelements, flavouring substances hygienic meaning in balanced diet.

3.16. Food poisonings, their classification, characteristic and prevention.

3.17. Prevention of poisonings caused by the usage of artificial fertilizers and chemical weed-killers in agriculture, their hygienic regulation.

3.18. Polymeric materials and polygraphic paints, hygienic questions of their usage in a food industry (for food packing, transportation and other purpose).

3.19. Geochemical suburbs and biogeochemistry endemia, their preventive maintenance.

3.20. Food helminthiases, their classification, distribution and way of prevention.

3.21. Overeating as a risk factor in people’s pathology, the adiposity prevention methods.

3.22. Nutrition and dental diseases. The proteins, sugars, microelements, other food substances role in the dental diseases development.

3.23. Asiderotic (iron-deficiency) and other alimentary anemies, their prevention. Calcium and phosphorus in the people’s nutrition.

3.24. Hygienic problem of aflatoxicosis (its significance for Africa and Latin America).

3.25. Nutrition and the problem of longevity. Cholesterol metabolism, its role in elderly people’s pathology.

3.26. Synthetic food as a new hygienic problem.

4. Municipal hygiene

4.1. Hygienic requirements for the dwelling planning and arrangement.

4.2. Hygienic requirements for urban dwelling (hostels, barracks) planning and arrangement.

4.3. Wire-inflatable and mountable-and-dismountable housing for field conditions (for the builders, liquidators of consequences of accidents etc.), their hygienic characteristics.

4.4. Hygienic characteristics of elements of the rural settlements sanitary accomplishment (heating, ventilation, water supply, the solid and liquid waste collection, removing and processing).

4.5. Hygienic characteristic of methods and means for the water purification, decontamination from such sources as water stations, in case of the local water supply.

4.6. Hygienic substantiation of regulations for drinking water quality.

4.7. Special types of the water processing (fluoridation, desalination, deactivation) and their hygienic characteristics.

4.8. The decentralized (local) water supply hygienic characteristics. Rules for the wells and captations equipment and exploitation.

4.9. Comparative hygienic characteristic of the different water supply sources.

4.10. The surface reservoirs water self-purification, its essence and hygienic significance.

4.11. Usage of water reservoirs for the public, domestic and industrial sewage treatment.

4.12. The waterborne infectious diseases. Methods and means of their prevention.

4.13. The methods of waste water treatment in case of the sewer system usage.

4.14. Methods of sewage treatment in case of usage of the waste disposal system.

4.15. Hygienic characteristic of small sewer systems (underground irrigation and filtration areas, artificial cleansing/treating systems).

4.16. Soil, its hygienic and epidemiological significance, self-purification factors and mechanisms. Indices of the soil sanitary state.

4.17. Soil usage for waste processing and people’s industrial activity.

5. Occupational hygiene

5.1. Labour as a social and hygienic problem. Occupational hazards, their classification and characteristic.

5.2. Scientific and technical progress and hygienic aspects of its influence on the human labour activity type and conditions.

5.3. Protection and hygiene of labour in Ukraine. The legislative documents on public health service for the industrial and agricultural workers. The labour protection code (LPC).

5.4. Occupational diseases and poisonings, their causes and prevention.

5.5. Fatigue and overfatigue during physical and intellectual work, their prevention.

5.6. The intellectual work hygiene. Device operation labour as a new hygienic problem.

5.7. The students, technical college and boarding school pupils hygiene of labour and life.

5.8. Aeroembolism (caisson disease), high-altitude illness, their reason, symptoms, first aid and prevention. "Explosive decompression".

5.9. Occupational infections and invasions, their prevention.

5.10. Ultrasound and infrasound as the occupational environment factors, their influence on organism and methods of their prevention.

5.11. Noise as the occupational environment factor, its influence on health and working capacity, noise illness and its prevention measure.

5.12. Vibratory disease, its reason, symptoms and prevention.

5.13. Hygiene of industrial illumination, its regulation principles.

5.14. Ventilation of work premises, its hygienic substantiation.

5.15. Microclimate as an occupational hazard in different industrial areas, its influence on health and preventive measures.

5.16. Occupational traumatism, hygienic aspects of its prevention.

5.17. The agricultural machine operator hygiene and labour protection. Agricultural traumatism and its prevention. The cattle-breeder hygiene of labour.

5.18. Hygiene and labour protection during pesticides application in agriculture.

5.19. The women and adolescents hygiene and protection of labour.

5.20. The builder hygiene and protection of labour.

5.21. The miner hygiene and protection of labour.

5.22. The organism, eye, ear and respiratory organs personal protective equipment (PPE) and their application in different industrial areas.

5.23. Occupational hygiene of the open and sealed sources of ionizing radiation. Legislative and technical-organizational protection.

5.24. Industrial dust and its influence on the worker organisms. Pneumoconioses, their causes, symptoms and ways of prevention.

5.25. Occupational hygiene of the radio frequency (RF) and electromagnetic radiation sources, methods and protective measures.

5.26. Task, contents and methods of doctor’s medical and preventive work in the health units and medical-sanitary departments.

5.27. The prevention of the adverse influence of linear (positive, negative) and angular acceleration on human organism. Accelerative forces (positive forces) and their influence prevention.

5.28. Carcinogenic factors in occupational conditions and their adverse effects prevention.

6. Hygiene of children and adolescents

6.1. Contents and significance of hygienic measures in the children and adolescents health preservation and strengthening. The sanitary legislation on children and adolescents health protection.

6.2. Prophylaxis of digestive system malfunction because of their peculiarities in children and adolescents.

6.3. The children and adolescents short-sightedness prevention.

6.4. The children and adolescents overfatigue, its symptoms, principal patterns, methods of assessment and prevention.

6.5. Physical development of children and adolescents, its principal patterns, indices, methods of assessment. The physical education, methods of its medical control.

6.6. Basic principles, methods and means of physical conditioning and ultraviolet insufficiency prevention for children and adolescents.

6.7. Hygienic requirements to children's clothes, footwear, school equipment.

6.8. Hygienic requirements to the pre-school child establishments design and their sanitary improvement, furniture, equipment and toys.

6.9. The infectious diseases prevention at pre-school child establishments.

6.10. Hygienic requirements to schools, boarding schools, classrooms, educational studies and their sanitary improvement (illumination, ventilation), school furniture and textbooks.

6.11. Hygienic requirements to schools studies organization, the schedule of lessons. The pupil day regimen and its physiological substantiation.

6.12. The hygiene of polytechnic and industrial training for general specialized and technical college students.

7. Hygiene of medical care and prevention institutions

7.1. The hygienic regimen significance in hospitals for treatment effectiveness increase.

7.2. Comparative hygienic characteristics of modern systems of the hospital construction and their evolution perspectives. Medical and technological, hygienic peculiarities of centralized-and-block, pavilion/hall and mixed systems of the hospital construction.

7.3. The ward section, the hygienic characteristics of different types of wards, their planning and equipment versions.

7.4. Medical-technological and hygienic requirement peculiarities to planning, equipment and operation of different hospital departments: admission office, therapeutic, children's, gastroenterological, surgical, orthopaedic and traumatology, neurology, urology, obstetrics and gynecology, oncology, rontgenologic/radiographic, radiologic, physiotherapeutic, recovery therapy, adult and children infection departments (at the student’s choice).

7.5. Medical-technological and hygienic requirements to planning, equipment and operation of the dental polyclinic separate departments: therapeutic, surgical, orthopedic, dental orthopedic laboratory (at the student’s choice).

7.6. Hygienic regimen of adult and children polyclinic, their planning and equipment peculiarities.

7.7. Medicine-technological and hygienic requirements to the surgical complex, pressure chamber for operation, resuscitation departments planning and operation.

7.8. Hygienic requirements to natural and artificial illumination, heating, ventilation in care and prevention institutions.

7.9. Organization and hygienic characteristic for solid and liquid wastes removal, waste disposal, processing and destruction in hospitals, their peculiarities for infectious departments.

7.10. The surgeon, anaesthesiologist, dresser/surgical nurse occupational hazards and hygiene of labour.

7.11. The rontgenologist, radiologist occupational hazards and hygiene of labour.

7.12. The dentist occupational hazards and hygiene of labour.

7.13. The manipulation and physiotherapeutic nurse hygiene of labour at the hospital and polyclinic.

7.14. Hygienic aspects of the laser and its medical application.

7.15. The medical staff and patient in hospital personal hygiene.

7.16. The patient hypodynamia hygienic preventive measures in hospital.

7.17. Hospital infection and its preventive measures in different hospitals and polyclinics. The air sanitation, its methods and means.

7.18. Contents and organization of the hospital and polyclinic sanitary-antiepidemic regimen, objects and working surfaces decontamination.

7.19. Organization and hygiene of the treatment and preventive nutrition in the hospital.

7.20. Noise factor and prophylaxis of noise influence on patients and medical staff. Treating and protective regimen in hospitals.

7.21. Psychological and hygienic aspects of hospital regimen. The hospital premises interior and aesthetics. Music as the means of patient care and disease prevention.

7.22. Medical and technological requirements to hospital furniture, diagnostic and treatment equipment in different hospital departments.

8. Personal hygiene

8.1. Scientific and technical revolution, its influence on human lifestyle. The personal hygiene contents and tasks in modern conditions.

8.2. Hygiene of body and hair. The hygienic characteristic of modern detergents and their application for the skin and hair care.

8.3. Treatment-preventive and curative usage of different types of bathes.

8.4. The oral cavity hygiene. The tooth brushes and pastes hygienic characteristic.

8.5. Hypodynamia and its adverse influence on health, preventive measures. Walking and jogging as the treating, health-improving and preventive factors.

8.6. Sleep and health. Hygiene of sleep. Somnolent pharmaceutical preparations, hygienic assessment of their use.

8.7. The clothes and footwear hygiene in different climatic conditions and seasons. Synthetic materials for clothes and footwear, their hygienic characteristic.

8.8. Winter sports, their significance for disease treatment and prevention, their application.

8.9. Physical training as the personal hygiene element in human daily life.

8.10. The school-child, adolescent day regimen and personal hygiene.

8.11. The pregnant and nursing mother personal hygiene.

8.12. Ways and means of increasing the resistance to stressful factors. Auto-training (self-training) and its hygienic significance.

8.13. The chronic invalid (digestive, cardio-vascular systems, diabetes mellitus, bronchial asthma etc.) patient regimen of labour, life and personal hygiene in household conditions (at the student’s choice).

8.14. The natural factors usage for physical conditioning in health-improving establishments, household conditions. Hygiene of rest.

8.15. The drug, alcohol, smoke abuse social and hygienic significance and prophylaxis. AIDS and its prevention.

Appendix 2
SERW PROCEDURE ALGORITHM

1. Define the topic and type of work (abstract, participation in experimental research, illustration etc.).

2. Get the notebook and write all your notes down into it.

3. Carry out the primary bibliographic information search, write out the data about 15-20 sources, read 3-5 of them, including generalized (in manuals, encyclopaedias, textbooks, crucial monographies).

4. Make the project of the work plan, define the questions, necessary for the topic disclosure.

5. Coordinate the plan of work, order and its performance terms with the teacher.

6. Study the literature on the topic, which was selected during the primary bibliographic information search and during the further work. Write down the crucial information including illustrations and tables in your notebook. Continue the information search according to the topic. The students, that chose the experimental research, illustrating work, or the mastering of the new methods, start the work on their topics at this point.

7. Generalize materials, make the tables, original diagrams, figures.

8. Make the initial variant of the abstract, consult your teacher about necessary corrections and additions.

9. Make the final version of the abstract.

10. Hand the finished abstract to the teacher in time, but not later than 3 weeks before the semester end.

11. Under the teacher’s guidance, prepare a short (10-12 minutes) report on your work for further representation at a final student's conference (group, chair, faculty, university, intercollegiate, international etc.).

Students educational research work (SERW) procedure

Abstract or report on ERW should include the following:

1) The title-page with the following data at the top:

- name of university;

- name of department;

- the academic status, surname, initials of the Head of Department (to the right).

In the middle of the page (in capital letters) – the topic of the abstract or scientific report.

Lower, on the right - your surname, initials and your supervisor’s academic status, surname, initials.

At the bottom of the page the city of the institution location, and the year of the work are placed.

2) The abstract or scientific research report plan.

3) The abstract or scientific research text (15-20 pages of the handwritten text on the standard А-4paper sheets).

The text should be divided into the paragraphs (sections) according to the plan or contents.

The names of the authors and edition years of the materials, mentioned in the report should be specified in the report.

It is recommended to enrich the text with demonstrational materials (tables, diagrams, figures), in particular this concerns the scientific research reports.

4) The conclusions with the comparative assessment of materials, considered in the abstract, or SERW results. 

5) The list of the used literature, arranged according to the bibliography requirements (in the original languages of the books):

- for textbooks, monographies, theses abstracts: the authors (surname, initials), title, - place of publication; the publisher name, publication year –number of pages;

- for magazines, collected scientific research: the authors surnames, the initials (three surnames "and other" format is used), title. / Name of the collection. - city, edition year. - pages (from - to).

The supervisor (teacher of group) checks the abstract or report, indicates the mark, defects, notes/remarks on title page.

Тopic № 2

Hygiene estimation of effulgent energy. Methods of determination of intensity and prophylactic dose of ultraviolet and its use with the purpose of prophylaxis of diseases and sanitation of air environment.
1. Learning objective

1.1. Become familiar with physical and biological characteristics of ultraviolet radiation (UVR).

1.2. Master the methods of measuring the ultraviolet radiation intensity.
1.3. Master the measures of the ultraviolet radiation intensity and the calculations of the exposure to it using the different measuring methods.
1.4. Strengthen and to supplement knowledge about the biological effect and hygienic significance of the ultraviolet radiation (UVR).

1.5. Master the methods of organization of the UV irradiation (UVI) for the purpose of the UV deficiency prevention and the control of it. 

1.6. Master the methods of air sanation by the UVR and its efficiency assessment.

2. Basics

2.1. You should know:
2.1.1. Nature, physical characteristics and spectral distribution of the solar radiation.

2.1.2. Physical characteristics, spectral distribution and biological effect of the ultraviolet radiation (UVR).

2.1.3. Dosimetric units and measuring methods of the UVR.

2.1.4. Main biological effects of the UVR.

2.1.5. Deficiency and excess of the UVR and its effect on health.
2.1.6. Types of the artificial UVR sources. Photaria. 

2.1.7. Methods of measuring and estimation of the UVR intensity.
2.2. :You should have the following skills:
2.2.1. Working with ultravioletmeter (uphymeter) according to its instruction.
2.2.2. Determination of the reagent titre and substance concentration by volumetric titrimerty methods.
2.2.3. Using the mathematical methods of the UVR intensity and dose assessment.
2.2.4. Usage of the UVR for disease prevention and air sanation at the patients’ care institutions, child institutions and workplaces.
2.2.5. Calculation of the preventive dose and selection of the UV irradiation procedure.

2.2.6. Planting the microorganisms into the air samples using the Krotov’s device. Calculation of the number of colonies on beef-extract agar (BEA) in Petri dish before and after the air UV irradiation for the determination of the microbial air pollution and air sanation efficiеncy.
3. Self-training questions
3.1. The nature of the solar radiation, basic constituent elements of corpuscular and electromagnetic portions of the solar radiation.

3.2. Spectral distribution of the ultraviolet diapason of the solar radiation at the edge of the atmosphere and earth surface (regions А, В, С). The ozone layer and its hygienic significance.

3.3 Artificial ultraviolet radiation sources, their physical and hygienic characteristics.

3.4. Main effects (biogenic and non-biogenic) of the UVR and their particularities for each of the UVR region separately.

3.5. Measuring methods of the UVR intensity – physical, photochemical, biological, mathematical (calculation).

3.6. Ultraviolet intensity measures used with these methods and their interrelation. 

3.7. Erythemal, physiologic and preventive ultraviolet radiation doses.
3.8. Types and mechanisms of the UVR effects: biogenic – general-stimulatory, vitamin D forming, chromogenic and non-biogenic – bactericidal, virulicidal, cancerogenic etc..
3.9. Distinctive characteristics of biological effects of the UVR band (regions A, B, C).
3.10. Erythemal, physiological, preventive doses of the UV radiation. Quantitative determination of the UVR intensity using different measuring methods.

3.11. The UVR disadvantage and its effect on health.

3.12. Main symptoms of “solar insufficiency” and cases requiring the preventive UV irradiation.

3.13. Usage of the UVR for primary and secondary prophylaxis of different diseases.
3.14. Artificial UVR sources, principles of their functioning, main technical characteristics. Photaria.
3.15. Excessive exposure to natural and artificial UVR sources. “Оzone holes” as a hygienic problem. UVR as an occupational hazard.
3.16. Methods and means of protection from the excessive UVR exposure.
4. Self-training assignments 

4.1. Forearm skin was locally exposed to the LE-30 lamp during 5 (five) minutes. Barely perceptible reddening (erythema) appeared under the second window of Gorbachov’s biodosimeter after 20 hours. Calculate the UVR intensity in biological, photochemical, physical measures. What are physiological and preventive doses in these measures?
4.2. Erythemal ultraviolet dose is reached by the exposure to the LE-30 lamp during 4 minutes at a distance of 2 m from the source. Calculate the exposure time required to receive the preventive dose at a distance of 4 meters from the source?
4.3. Determine the physiological and preventive dose of the UV irradiation for yourselves in accordance to the erythemal dose indicated by Gorbachov’s biodosimeter. (From the previous lesson
5. Literature
5.1. Principal:
5.1.1. Загальна гігієна. Пропедевтика гігієни. /Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін./ За ред. Є.Г. Гончарука. – К.: Вища школа, 1995. – С. 207-239. 

5.1.2. Общая гигиена. Пропедевтика гигиены. /Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др. – К.: Вища школа, 2000 – С. 254-289.

5.1.3. Габович Р.Д., Познанский С.С., Шахбазян Г.Х. Гигиена. – К.: 1983 – С. 31-36.

5.1.4. Загальна гігієна. Посібник до практичних занять. /І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький та ін. /За ред І.І.Даценко – Львів.: “Світ”, 1992 – С. 48-50; 2-ге вид. – Львів: «Світ», 2001. – С. 78-84.

5.1.5. Lecture materials.

5.2. Additional:

5.2.1. Минх А.А. Методы гигиенических исследований. – М.: Медицина, 1971 – С. 42-48.

5.2.2. Загальна гігієна та екологія людини (Навчальний посібник). – За ред. В.Г. Бардова та І.В. Сергети. – Вінниця; «Нова книга»; 2002.. – С. 15—22.

6. Equipment required for the lesson
1. Gorbachov’s biodosimeter.

2. Artificial UVR sources: direct mercury-quartz lamp (MQL), mercury-arc lamp (MAL), erythemal lamp (LE-30), bactericidal lamp (LB-30).

Appendix 1
Measuring methods of the ultraviolet radiation intensity

1. Biological method – an erythemal dose determination using the Gorbachov’s biodosimeter (fig. 2.1). A minimal erythemal dose (MED) or biodose is the shortest exposure time to the UVR (minutes), which causes the barely perceptible reddening (erythema) on non-tanned skin 15-20 hours after the exposure (for children - 1-3 hours).
Gorbachov’s biodosimeter is 6-window (1.5×1.0 сm) plane-table with the sliding cover, that may close all or some of the windows. This device (biodosimeter) is fixed on the non-tanned skin (the internal surface of the forearm) to determine the biodose. It is useful to mark the window numbers and locations on the skin. After warming up of the lamp (10-15 minutes), a student is exposed to an artificial source of the UVR at the distance of 0.5 m. Then the window #1 is opened, and after that we open a new window every minute. This way, the window #1 is irradiated for 6 minutes, #2 – 5 minutes, #3 – 4 minutes, #4 – 3 minutes, #5 – 2 minutes, #6 – 1 minute. The exposure time and distance may be different depending on a power of the UVR source and other conditions. 

The skin is checked for the reddening 18-20 hours after. An erythemal dose is the exposure time of a window with the smallest erythema.

A physiological dose is 1/2 - 1/4, and a preventive dose is 1/8 of erythemal dose. 

A preventive dose for the exposure distance, required for the patient can be calculated using the following formula: 
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where В is a distance from the lamp to the patient in meters;

С – a standard distance for the determination of a preventive dose in meters, (0.5 m);

А – an erythemal dose at a standard exposure distance in minutes.

Comment: As it’s above mentioned, students will only perform the first phase of the biological method measuring during this lesson. They will irradiate the forearm skin of each other using the Gorbachov’s biodosimeter and indicate numbers of windows on the skin. Students will be able to determine the erythemal dose after 18-20 hours. Then they should write it down in the protocol and prepare the calculations of the physiological and preventive doses for themselves for the next lesson. 
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Fig. 2.1. Gorbachov’s biodosimeter.

Тopic № 3

A method of determination and hygiene estimation of temperature, humidity, rate of movement of air, their influence, on a heat exchange.  Hygiene estimation of complex influence of parameters of microclimate  on the heat exchange of man (katathermomethria, equivalently effective, resulting temperatures).
1. Learning objective
1.1. Substantiate the hygienic significance of microclimate for different premises (residential, public/social, industrial) and master the measurement and hygienic assessment of its following parameters: air temperature, radiant temperature, relative humidity, air velocity.
      1.2. Master, complement and systematize students’ knowledge about the hygienic significance of the atmospheric and indoor air movement direction and speed as the microclimate factor in residential, public and industrial premises.

1.3. Master the methods of determination and hygienic assessment of the air movement direction and speed

1.4. Master the methods of the hygienic assessment of the effects of microclimate on human heat exchange using subjective and objective physiological parameters.


1.5. Master the objective methods of assessment of the effects of microclimate on human heat exchange using the effective (ET), the equivalent-effective (EET), resultant temperatures (RT)’ nomograms, the catathermometer method and the organism heat balance calculation. 
2. Basics
2.1. You should know:

2.1.1. Definition of «microclimate» and factors, which influence its formation.
2.1.2. Physiological basics of human heat exchange and thermoregulation, their dependence on the microclimate: physiological reactions in the comfortable or uncomfortable (hot or cold) microclimate. 
2.1.3. Hygienic significance of the atmospheric and indoor air, its role in the microclimate formation and mechanisms of the organism heat exchange.

2.1.4. Methods and devices for determination of the air movement direction and speed outdoors and indoors. 

2.1.5. Main thermodynamical and physiological principles of human heat-exchange and thermoregulation (at the basic level of biophysics, biochemistry and physiology knowledge). 
2.1.6. Hygienic significance of microclimate in different types of premises, its variants and characteristics. 

2.1.7. Influence of comfortable and uncomfortable (hot and cold) microclimate on human body. 

2.1.8. Subjective and objective characteristics of the organism heat balance. 

2.2. You should have the following skills:

2.2.1. To measure the indoor air temperature, radiant temperature, air humidity and to assess the temperature and humidity conditions of different premises (residential, public/social, industrial).
2.2.2. To determine the air movement direction and speed, wind strength.

2.2.3. To draw the hygienic conclusions and assess the results of the outdoor and indoor air movement direction and speed measurement. 

2.2.4. To measure and assess the microclimate characteristics (air temperature, radiant temperature, air humidity and air movement).
2.2.5. To measure and assess the influence of the microclimate on physiological parameters of the organism heat exchange and thermoregulation (respiratory rate, heartbeat rate, blood pressure, body and skin temperature, sweating intensity, skin electroconductivity), to evaluate the subjective temperature sensation of the patient, using his physiological and psychoemotional reactions.

3. Self-training questions

3.1. Definition of “microclimate” and factors that influence its formation. 
3.2. Physiological mechanisms of heat exchange and thermoregulation as factors in the warm-blooded organism thermal status: heat production and loss. The heat loss ways: through respiration and skin, with discharges.

3.3. Chemical mechanisms of heat production (Krebs cycle and others) and physical mechanisms of heat loss: radiation, conduction (convection and conduction), evaporation. The quantity of heat (in percentage) lost by organism by each of these ways in comfortable conditions.

3.4. Laws explaining physical mechanisms of heat loss (Stephan-Boizmann distribution law, the basic law of thermodynamics, the latent heat of evaporation).

3.5. Physiological changes in thermoregulation mechanisms in hot and cold microclimate.
3.6. The air humidity indices: absolute, maximum and relative humidity, physiological humidity, humidity deficit, physiological humidity deficit, dew point and their hygienic significance.

3.7. Devices for measuring the air temperature, radiant temperature, air humidity indices and their operation.
3.8. Physical basics of the air movement. The significance of solar radiation and the type of underlying Earth surface for the formation of winds.

3.9. Hygienic significance of the atmospheric air movement, its influence on the purity of atmosphere, formation of the climate and the weather. The influence of strong winds on the environment, physiological state of organism, its psycho-emotional activity. 
3.10. Usage of the dominant wind direction for the preventive sanitary inspection during the projection of the residential settlements, industrial premises, recreation areas. “Wind rose”.

3.11. Significance of the air movement for microclimate formation, its influence on the organism heat exchange, convective and evaporative heat loss. 
3.12. Systems for the indoor air movement improvement. The natural and artificial ventilation.
3.13. Classification and properties of devices for the air movement direction and speed determination.

3.14. The microclimate and the factors defining it.

3.15. Air and radiant temperature; their hygienic significance. The main laws of thermodynamics, Stephan-Boizmann law. 

3.16. Air humidity characteristics (absolute, maximum, relative, physiological humidity, humidity deficiency, physiological humidity deficiency, dew point) and their hygienic significance.
3.17. Movement speed of the atmospheric and indoor air; their hygienic significance.

3.18. Devices for measuring of microclimate characteristics, their structure and measurement procedures. 

3.19. General methods of hygienic assessment of the meteorological factors and indoor microclimate.

3.20. Thermal balance and heat exchange between organism and environment. The physiologic and hygienic characteristics of heat production and heat emission. The subjective and objective parameters of organism heat exchange. 
3.21. Cold microclimate and its influence on human. The physiological reactions and diseases caused by cold microclimate (overcooling, frostbite etc.).
3.22. Hot microclimate and its influence on human. The physiological and pathological indications of acute and chronic overheating. Sunstroke and heat stroke. Prevention of overheating. 
3.23. Methods of assessment of the influence of indoor microclimate on human: the catathermometer method, the methods of effective, equivalent-effective, resultant temperature nomograms, their comparative hygienic characteristics. 

3.24. Calculation and complex hygienic assessment of human heat balance: calculation of heat production and heat emission (by irradiation, convection, evaporation and total) depending on microclimate. 

4. Self-training assignments 

4.1. The average air temperature in the hospital ward is 18.5оС, at 1.5 meter height - 22 оС and at 0.2 meter height - 16оС, near the inner wall it’s 21оС, near the outer wall - 15оС. Daily temperature variation according to the thermograph is from 23оС to 18оС. Assess the thermal conditions in this ward hygienically.
4.2. What is the normal range of the air relative humidity for residential premises?
Choose the correct answer:

1. 20-40%;

2. 20-50%;

3. 30-60%;

4. 35-70%;

5. 40-80%;

4.3. The Assmann psychrometer’s dry thermometer shows 22оС, wet thermometer - 14оС. The atmospheric pressure is 745 Hg mm. Calculate the absolute, maximum and relative air humidity, humidity deficit, physiological humidity deficit, find the dew point.

4.4. The new hospital is projected in the settlement. The “wind rose” has the following data: North - 8 %, North-East - 7 %, East - 6 %, South-East - 4 %, South - 8 %, South-West – 11%, West – 22%, North-West – 27%, calm – 7%. There is the thermoelectric power station in the area. Determine, in which direction towards the power plant it is better to place the hospital.

4.5. The ball catathermometer factor (F) is 620, time while the spirit column drops from 38 to 350C in 100 seconds and the air temperature is 260C. Determine the air movement speed for the industrial section with these parameters.
5. Literature
5.1. Principal: 

5.1.1. Загальна гігієна. Пропедевтика гігієни. /Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін./ За ред. Є.Г.Гончарука.- К.: Вища школа, 1995.-С. 118-137.

5.1.2. Общая гигиена. Пропедевитика гигиены. Гончарук Е.И., Кундиев Ю.И., Бардов В.Г. и др. – К.: Вища школа, 2000. – С. 217-237.

5.1.3. Загальна гігієна. Посібник для практичних занять. /І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький /За ред. І.І.Даценко. – 2-ге вид. – Львів: „Світ”, 2001. – С. 78-84.

5.1.4. Габович Р.Д., Познанский С.С., Шахбазян Г.Х. Гигиена. – К.: Вища школа, 1983. – С. 36-40, 121-123, 203-207, 270-, 284-285.

5.1.5. Минх А.А. Методы гигиенических исследований. – М.: Медицина, 1971. – С. 11-18.

5.1.6. Даценко І.І., Габович Р.Д. Профілактична медицина: загальна гігієна з основами екології. – 2-ге видання. – Київ: „Здоров’я”, 2004, - С. 106-111.

5.1.7. Lecture materials.

5.2. Additional:
5.2.1. Даценко І.І. Габович Р.Д. Основи загальної і тропічної гігієни. – К.: Здоров’я, 1995. – С. 22-31, 296-297.

5.2.2. ГОСТ 12.1.005-88. “Общие санитарно-гигиенические требования к воздуху рабочей зоны». 









7. Equipment required for the lesson
1. Thermometers.

2. Psychrometers (August stationary, Assmann aspiration).

3. Hygrometers.

4. Barometer.

5. Self-recording devices (barograph, thermograph, hygrograph).

6. Actinometer (solar radiation instrument).

7. The table of saturated water vapours.

8. The students’ task for the assessment of the temperature and humidity conditions of premises.

9.Anemometers (revolving-cup, dynamic).

10. Ball catathermometer.

11. Student task to determine and assess the preferred winds and indoor air movement speed.

Appendix 1

Studying the temperature condition of the indoor air
The temperature is measured in 6 or more points to fully characterize the temperature conditions of premises.
Thermometers (mercurial, alcohol, electric or psychrometer dry thermometers) are placed onto support racks at three points 0.2 meter high above the floor, at three points 1.5 meters high (points t2, t4, t6 and t1, t3, t5 respectively) and at 20 cm from the wall along the diagonal section of the laboratory according to the diagram: 

. t1
  t2
            . t3                                            . t1            . t3             . t5

              t4                                                                                     
                               t5           
                             . t6                           . t2            . t4            . t6
а) plan of premises;                           b) vertical section of premises.

The thermometer data are fixed after 10 minutes of the exposition at the point of measurement.

The air temperature parameters in premises are calculated using following formulas:

а) taver.= 
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b) the vertical variation of the air temperature:

(tvert.. = 
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c) the horizontal variation of the air temperature:

(thor..= 
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Diagrams and calculations are written down into the protocol, the hygienic assessment is made. It is necessary to consider the following data: the optimal air temperature must be from +18 to +21оС in residential and class-room premises, wards for somatic patients, the vertical temperature variation must be no more than 1.5-2.0оС, horizontal - no more than 2.0-3.0оС. The daily temperature variations are determined using the thermogram, prepared in laboratory using the thermograph. The daily temperature variation must be no more than 6оС.

The allowable and optimal standards of the temperature, presented in the table 1 are the hygienic assessment criteria for residential and public premises.

Table 1

The temperature standards for residential, public and administrative premises
	Season 


	Temperature 

	
	Optimal 
	Allowable

	Warm
	20-22оС

23-25оС
	No more than 3оС higher than the estimated outdoor air temperature*

	Cold and transitional
	20-22оС
	18 – 22оС**


Comment:

 * the allowable temperature is no more than 28оС for public and administrative premises, which are permanently inhabited, for regions with the estimated outdoor air temperature of 25оС and above – no more than 33оС.

** the allowable temperature is 14оС for public and administrative premises where the inhabitants are wearing their street clothes.

The standards were established for people that are continuously staying in the premises for 2 hours or more.

The temperature standards for the workplace air of industrial areas are set in the State Standard #12.1.005-88 “General sanitary and hygienic requirements to the workplace air”, depending on the season (cold, warm) and work category (easy, moderate and hard).

The optimal temperature standards for the cold season are set from 21 to 24оС during the physically easy work and from 16 to 19оС during the physically hard work. These temperature ranges correspond to 22-25оС and 18-22оС during the warm season. The allowable maximum temperature is no more than 30оС for the warm season, the allowable minimum temperature for the cold season is 13оС. 

Appendix 2
Determination of the air humidity using psychrometers
The absolute and relative air humidity is determined using the August stationary psychrometer (see fig. 3.2-а).

The reservoir of the psychrometer is filled with water. One of the device’s thermometers is wrapped with the fabric. The fabric is put down into the water so that the reservoir is located about 3 cm above the water surface. After this the psychrometer is hanged onto the support at the determination point. The wet and dry thermometer data are taken 8-10 minutes later.

[image: image8.jpg]



Fig.3.2. The devices for the air humidity determination 

(a -  August psychrometer; b – Assmann psychrometer; c – hygrometer) 

The absolute humidity is calculated using the Regnault formula: 

А = f – a · (t - t1) · B,

where, А – the air absolute humidity at the current temperature in Hg mm;

            f – maximum pressure of water vapour at the wet thermometer’s temperature (see the table of saturated water vapours, table 3);

            а – psychrometric coefficient is 0.0011 for enclosed spaces;

            t – temperature of the dry thermometer;

            t1 – temperature of the wet thermometer;

            В – barometric pressure during the humidity determination, Hg mm.

The relative humidity is calculated using the following formula:

P = 
[image: image9.wmf]F

А

%

100

×

,

where,  Р –the value of relative humidity to be found, %;

            А – absolute humidity, Hg mm;

             F – maximum pressure of water vapour at the dry thermometer temperature, Hg mm
Psychrometric tables for the August psychrometer are used for the relative humidity (RH) determination (if the air velocity is 0.2 m/sec.). The value of RH is found at the point of the dry and wet thermometers data intersection, table 4. 

The psychrometer operation is based on the fact that the rate of the water evaporation from the surface of dampened psychrometer’s reservoir is proportional to the air dryness. The drier the air – the lower is the wet thermometer’s result in comparison to the dry thermometer due to the latent evaporation.

Determination of the relative humidity using the August psychrometer

	Dry thermometer data,º С
	Wet thermometer data, º С

	12
	5.3
	5.7
	6.0
	6.4
	6.8
	7.2
	7.6
	8.0
	8.4
	8.7
	9.1
	9.5
	9.9
	10.3
	10.7
	11.0
	11.3
	11.7
	12.0

	13
	5.9
	6.4
	6.8
	7.2
	7.6
	8.0
	8.4
	8.8
	9.2
	9.6
	10.0
	10.4
	10.8
	11.1
	11.5
	11.8
	12.2
	12.6
	13.0

	14
	6.6
	7.1
	7.5
	8.0
	8.4
	8.6
	9.2
	9.7
	10.1
	10.5
	10.9
	11.3
	11.7
	12.1
	12.5
	12.8
	13.2
	13.6
	14.0

	15
	7.3
	7.8
	8.2
	8.7
	9.2
	9.6
	10.0
	10.5
	10.9
	11.4
	11.8
	12.2
	12.6
	13.0
	13.4
	13.8
	14.2
	14.6
	15.0

	16
	8.0
	8.5
	9.0
	9.4
	9.9
	10.3
	10.8
	11.3
	11.8
	12.2
	12.6
	13.1
	13.5
	14.0
	14.4
	14.8
	15.6
	15.6
	16.0

	17
	8.0
	9.1
	9.7
	10.2
	10.7
	11.2
	11.6
	12.1
	12.6
	13.0
	13.5
	13.9
	14.4
	14.9
	15.3
	15.8
	16.2
	16.6
	17.0

	18
	9.3
	9.9
	10.4
	10.9
	11.4
	11.9
	12.4
	12.9
	13.4
	13.9
	14.4
	14.8
	15.3
	15.7
	16.2
	16.6
	17.1
	17.5
	18.0

	19
	10.0
	10.6
	11.1
	11.7
	12.2
	12.7
	13.2
	13.8
	14.8
	14.8
	15.3
	15.7
	16.2
	16.7
	17.2
	17.6
	18.1
	18.5
	19.0

	20
	10.6
	11.2
	11.8
	12.4
	12.9
	13.4
	14.0
	14.5
	15.1
	15.6
	16.1
	16.6
	17.1
	17.6
	18.1
	18.5
	19.0
	19.5
	20.0

	21
	11.2
	11.9
	12.6
	13.1
	13.6
	14.2
	14.8
	15.3
	15.9
	16.6
	17.1
	17.5
	18.0
	18.6
	19.1
	19.5
	20.0
	20.5
	21.0

	22
	11.8
	12.5
	13.2
	13.8
	14.4
	15.0
	15.6
	16.1
	16.7
	17.3
	17.9
	18.4
	18.9
	19.5
	20.0
	20.5
	21.0
	21.5
	22.0

	23
	12.5
	13.1
	13.8
	14.4
	15.1
	15.7
	16.4
	17.0
	17.6
	18.2
	18.8
	19.3
	19.8
	20.4
	20.9
	21.5
	22.0
	22.5
	23.0

	24
	13.1
	13.8
	14.5
	15.2
	15.9
	16.5
	17.1
	17.8
	18.4
	19.0
	19.6
	20.1
	20.7
	21.3
	21.9
	22.4
	23.0
	23.0
	24.0

	25
	13.7
	14.5
	15.2
	15.9
	16.6
	17.2
	17.9
	18.5
	19.2
	19.8
	20.5
	21.2
	21.7
	22.2
	22.8
	23.3
	23.9
	24.4
	25.0

	Relative humidity,%
	10
	15
	20
	25
	30
	35
	40
	45
	50
	55
	60
	65
	70
	75
	80
	85
	90
	95
	100


Determination of the air humidity using the Assmann aspiration psychrometer 

The significant disadvantage of August psychrometer is its dependence on the air velocity. The air velocity influences the evaporation intensity and the device’s wet thermometer cooling.

This disadvantage has been eliminated in Assmann psychrometer due to the usage of the ventilator (see fig.). The ventilator produces the constant air movement at the 4 m/sec speed near thermometers’ reservoirs. As a result data does not depend on the air velocity either inside or outside of the premises. Furthermore, thermometers;’ reservoirs of this psychrometer are protected with reflecting cylinders around psychrometer’s reservoirs from the radiant heat.

The cambric of Assmann aspiration psychrometer wet thermometer is dampened using the pipette, the spring of the aspiration devise is set or the psychrometer with electrical ventilator is plugged in. After these procedures the psychrometer is hung up onto the support at the determination point. The data of wet and dry thermometers are taken 8-10 minutes later.

The absolute air humidity is calculated using the Sprung formula:
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where: А – absolute air humidity in Hg mm;

            t – maximum pressure of water vapour at the wet thermometer temperature (see the table of saturated water vapours, table 3);
           0.5 – constant psychometric coefficient;

            t – temperature of the dry thermometer;

            t1 – temperature of the wet thermometer;

            В – barometric pressure at the determination moment in Hg mm.

Relative humidity is determined using the following formula:
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where: Р –the value of relative humidity to be found, %;

           А – absolute humidity, Hg mm;

           F – maximum humidity at the dry thermometer temperature, Hg mm (see table 3).

Relative humidity is determined using the psychrometric tables for aspiration psychrometers. The value of the relative humidity is found at the intersection point of the dry and wet thermometer data (see table 5). 

Hair or membrane hygrometers are used for the determination of the relative humidity of the air. These devices measure the relative humidity directly. The hygrometer operation is based on the facts, that the degreased hair lengthens, and the membrane/diaphragm weakens when it’s damp, and vice-versa when they are dry (see fig.).

Table 5

Determination of the relative humidity based on the Assmann psychrometer data, %

	Dry thermometer indices,º С
	Wet thermometer indices,  º С

	
	2.0
	3.0
	4.0
	5.0
	6.0
	7.0
	8.0
	9.0
	10.0
	11.0
	12.0
	13.0
	14.0
	15.0
	16.0
	17.0
	18.0
	19.0
	20.0
	21.0
	22.0
	23.0
	24.0
	25.0
	26.0
	27.0

	8.0
	29
	40
	51
	63
	75
	87
	100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9.0
	21
	31
	42
	53
	64
	76
	88
	100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10.0
	14
	24
	34
	44
	54
	65
	76
	88
	100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11.0
	
	17
	26
	36
	46
	56
	66
	77
	88
	100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12.0
	
	
	20
	29
	38
	48
	57
	58
	78
	88
	100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13.0
	
	
	14
	23
	31
	40
	49
	59
	69
	79
	89
	100
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14.0
	
	
	
	17
	25
	33
	42
	51
	60
	70
	79
	90
	100
	
	
	
	
	
	
	
	
	
	
	
	
	

	15.0
	
	
	
	
	20
	27
	36
	44
	52
	61
	71
	80
	90
	100
	
	
	
	
	
	
	
	
	
	
	
	

	16.0
	
	
	
	
	15
	22
	30
	37
	46
	54
	63
	71
	81
	90
	100
	
	
	
	
	
	
	
	
	
	
	

	17.0
	
	
	
	
	
	17
	24
	32
	39
	47
	55
	64
	72
	81
	90
	100
	
	
	
	
	
	
	
	
	
	

	18.0
	
	
	
	
	
	13
	20
	27
	34
	41
	49
	56
	65
	73
	82
	91
	100
	
	
	
	
	
	
	
	
	

	19.0
	
	
	
	
	
	
	15
	22
	29
	36
	43
	50
	58
	66
	74
	82
	91
	100
	
	
	
	
	
	
	
	

	20.0
	
	
	
	
	
	
	
	18
	24
	30
	37
	44
	52
	59
	66
	74
	83
	91
	100
	
	
	
	
	
	
	

	21.0
	
	
	
	
	
	
	
	14
	20
	26
	32
	39
	46
	53
	60
	67
	75
	83
	91
	100
	
	
	
	
	
	

	22.0
	
	
	
	
	
	
	
	
	16
	22
	28
	34
	40
	47
	54
	61
	68
	76
	84
	92
	100
	
	
	
	
	

	23.0
	
	
	
	
	
	
	
	
	13
	18
	24
	30
	36
	42
	48
	55
	62
	69
	76
	84
	92
	100
	
	
	
	

	24.0
	
	
	
	
	
	
	
	
	
	15
	20
	26
	31
	37
	43
	49
	56
	63
	70
	77
	84
	92
	100
	
	
	

	25.0
	
	
	
	
	
	
	
	
	
	
	17
	22
	27
	33
	38
	44
	50
	57
	63
	70
	77
	84
	92
	100
	
	

	26.0
	
	
	
	
	
	
	
	
	
	
	14
	19
	24
	29
	34
	40
	46
	52
	58
	64
	71
	77
	85
	92
	100
	

	27.0
	
	
	
	
	
	
	
	
	
	
	
	16
	21
	25
	30
	36
	41
	47
	52
	58
	65
	71
	78
	85
	92
	100


The daily temperature, the air humidity and the atmospheric pressure variation are determined using the thermograph, hygrograph and barograph. 
Atmospheric pressure is measured using the aneroid barometer. Its scale is graduated in Hg mm or (see fig.) or in kilopascals.
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Fig. 3.3. Aneroid barometer
Appendix 3
TRAINING INSTRUCTION
on the wind direction determination
The wind direction is defined as a side of horizon from which the wind blows and is pointed with rhumbs – 4 basic (North, South, East, West) and 4 intermediate (N-W, N-E, S-W, S-E).

The “wind rose” is the graphic representation of annual wind periodicity in the area (see fig.).
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Fig.  3.4. Wind rose
The frequencies of each wind direction repetition in percentage are marked on rhumb diagram and joined with broken line for the “wind rose” graphical representation. Calm is pointed as a circle with the radius equivalent to the % of calm days.
“Wind rose” is used in meteorology, aero- and hydronavigation, hygiene. In hygiene the “wind rose” is used for the following purposes: rational building planning and correct location of the buildings relatively to each other during the regular sanitary inspection of the construction of settlement, industrial, health-improving objects and recreation areas.

The atmospheric air movement direction is determined using the streamer (on ships), weather vanes of different constructions or fabric cones (on aerodromes).

The indoor air movement is quite slow, so the indoor air direction may be determined using fumigator (fume synthesized by some means) or the candle flame inclination.

TRAINING INSTRUCTION
on the determination of the air movement speed using anemometers
The atmospheric air movement (and air movement in ventilation openings) is determined using such anemometers as revolving-cup/cup (is air velocity is from 1 to 50 m/sec) and revolving-vane (air velocity 0.5 – 10 m/sec) (fig.). The measurement procedure of vertically posed revolving-cup anemometer does not depend on the wind direction; axis of revolving-vane device needs to be oriented accurately to the wind direction.

[image: image14.jpg]



Fig. 3.5. Anemometers
(a – revolving-vane; b – revolving-cup)
The counter has to be disconnected from the turbine and then the counter dial initial data (thousands, hundreds, tens and numbers) is written down to start the air movement speed determination. Then the anemometer is exposed at the measurement site (e.g. in the open window aperture, ventilation opening, outdoors). The revolution counter and the stopwatch are switched on simultaneously after 1-2 minutes of blank run. The counter is switched off 10 minutes later and new data are read from the counter dial, and the number of impeller revolutions is calculated (number of scale marks per second – А) using the following formula:

А = 
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where: N1 – indices of the device scale before measurement; 

            N2 – indices of the device scale after measurement;

            t – measurement duration in seconds.

The “А” marks/sec. value on the diagram (each anemometer has its one individual diagram according to the device serial number, this diagram is supplied with the anemometer) shows the air movement speed in m/sec.

For this purpose the point corresponding to the revolution speed in rev/sec. is found on the anemometer diagram abscissa axis (X-line). Then the perpendicular to the slanting line of the diagram is raised. As a result the air movement speed value in m/sec. is found on the ordinate axis (Y-line) at the left.
Wind strength is determined using the 12-mark scale: from calm – 0 marks (air movement speed is 0 – 0.5 m/sec.) to hurricane – 12 marks (air movement speed is 30 m/sec and above).

TRAINING INSTRUCTION 
on determination of the indoor air movement in different premises using catathermometer
Catathermometer allows to determine very low air movement speeds (from 0.1 to 1.5 m/sec). The device consists of the alcohol thermometer with cylindrical or ball reservoir. The scale of cylindrical catathermometer is graduated from 35 to 38( С, ball katathermoometer – from 33 to 40(С (fig.).

The catathermometer operation principle is the following. Pre-heated device loses its heat to not only due to the air and the radiant temperature influence, but also due to the air movement proportionally to its speed.

Catathermometer is used for determination of the air cooling capability. Based on its value the air movement speed is calculated. Knowing the value of the catathermometer cooling capability and the surrounding air temperature, the air movement speed may be determined using empiric formulas and tables.
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Fig. 3.6. Catathermometers 

(a – cylindrical (Hill’s); b – ball)

Measurement order: the ball catathermometer is sunk into the glassware filled with hot 65 – 700C water until the colored alcohol fills the 1/2-1/3 of the upper reservoir volume. After that the catathermometer is wiped dry and hung onto the support in the center of the premises (or another place where the air movement speed must be determined). The katathremometer must be protected from the solar radiation during the measurement outdoors. The time, during which the column drops down from Т1 to Т2 is fixed using the stopwatch. Catathermometer cooling range may be chosen from 40( to 33(, or such an interval, that the 
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The following formula is used to determine the cylindrical and ball catathermometer cooling capability in the interval of 38 – 35(:

Н = 
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where: Н – air cooling capability in mcal/cm2×sec.;

F – catathermometer factor is the constant value, marked on the backside of the scale and demonstrating the heat loss from 1сm2 of the device reservoir surface during its cooling from 38(С to 35(С. It equals to more than 600 mcal/сm2 (for old ball catathermometers this value is in the 200 – 250 mcal/сm2 range during the cooling by 1();

а – time, during which the catathermometer is cools from 38( to 35(, in seconds.

The value of cooling capability using old ball catathermometers (factor is graduated as 1( ( 200 – 250 mcal/сm2) is determined using the following formula:

Н = 
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where: Т1-Т2 – temperature difference for a certain interval in degrees;

а – the device cooling time in seconds.

If the air movement speed is less that 1 m/sec the following formula is used:
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If the air movement is more than 1 m/sec the following formula is used: 
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where: V – air movement speed in m/sec.;

H – air cooling capability;

Q – (36.5 – air t() – the difference between the average body temperature (36.5() and environment temperature;

0.20 and 0.40 – empiric coefficients;

0.13 and 0.47 – empiric coefficients.

Not only the calculation using the above formulas may be used for the air movement speed determination using the catathermometer. For this purpose the table for the ball catathermometer is also used (see table ). Previously it is necessary to calculate 
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 or to use the table.

Table 

Table for determination of the air movement speed using the ball catathermometer 

	H/Q
	V, m/sec
	H/Q
	V, m/sec
	H/Q
	V, m/sec

	0.33
	0.046
	0.50
	0.44
	0.67
	1.27

	0.34
	0.062
	0.51
	0.48
	0.68
	1.31

	0.35
	0.077
	0.52
	0.52
	0.69
	1.35

	0.36
	0.09
	0.53
	0.57
	0.70
	1.39

	0.37
	0.11
	0.54
	0.62
	0.71
	1.43

	0.38
	0.12
	0.55
	068
	0.72
	1.48

	0.39
	0.14
	0.56
	0.73
	0.73
	1.52

	0.40
	0.16
	0.57
	0.80
	0.74
	1.57

	0.41
	0.18
	0.58
	0.88
	0.75
	1.60

	0.42
	0.20
	0.59
	0.97
	0.76
	1.65

	0.43
	0.22
	0.60
	1.00
	0.77
	1.70

	0.44
	0.25
	0.61
	1.03
	0.78
	1.75

	0.45
	0.27
	0.62
	1.07
	0.79
	1.79

	0.46
	0.30
	0.63
	1.11
	0.80
	1.84

	0.47
	0.33
	0.64
	1.15
	0.81
	1.89

	0.48
	0.36
	0.65
	1.19
	0.82
	1.94

	0.49
	0.40
	0.66
	1.22
	0.83
	1.98

	
	
	
	
	0.84
	2.03


Topic № 4

Bases of preventive sanitary supervision. Method of examination of build projects. Method of sanitary inspection of the populated places and habitation. Method of determination and hygiene estimation of natural and artificial lightning of apartments.
1. Learning objective
1.1 Learn the hygienic requirements for natural lighting in different premises.

1.2 Master the geometrical, lighting engineering methods of natural lighting indices determination, to learn how to assess the results of instrumental measuring, and to draw a hygienic conclusion about natural lighting in differing premises.
1.3. Learn the role and the meaning of the rational artificial illumination as the means of lengthening the activity period of the people, and the disease and fatigue prevention.

1.4. Master the methods of the measurement and hygienic assessment of artificial illumination in different premises with the help of a luxmeter and calculation methods. Determination of the surface brightness. 

1.5. Master the organization and general methods of the preventive sanitary inspection.

1.6. Master the methods of sanitary inspection of construction projects, the methods of reading of the construction drawings, the notes, that come with them, and other project documentation.

2. Basics

2.1. 
You should know:

2.1.1. Physical characteristics and hygienic significance of natural lighting, tasks and criteria of its assessment considering the type of visual works and functions of the premises.

2.1.2. External and internal factors that natural lighting level of the premises depends on.

2.1.3. Basic physiological functions of the visual analyzer (visual acuity, contrast sensitivity etc). Vision as an integral function of visual analyzer.

2.1.4. Main harmful effects of insufficient and excessive lighting on human health and work capacity. The influence of lighting on shortsightedness development.

2.1.5. Measuring methods and indices of the natural lighting. 

2.1.6. Physical basis of illumination, concepts and measurement units for light.

2.1.7. Physiological functions of the visual analyzer, their dependence on illuminance.

2.1.8 Hygienic requirements and significance of artificial illumination in different premises.

2.1.9. Types of artificial illumination and their comparison (advantages and disadvantages).

2.1.10. Factors that influence the level of artificial illumination.

2.1.11. Methods of artificial illumination assessment and the principles of its hygienic regulation.

2.2. You should have the following skills:

2.2.1. To determine and assess the geometrical indices of natural lighting in different premises.

2.2.2. To measure and assess the lighting using a luxmeter, the daylight factor (DF) determination and their hygienic assessment.

2.2.3. To assess the regimen of premises insolation.

2.2.4. To measure the illuminance and brightness, and other indices using instrumental and calculating methods.

2.2.5. To give a comprehensive hygienic assessment of the artificial illumination of the premises and workplaces, considering the type of visual work and premises’ function.

2.2.6. To draw the motivated conclusions and make recommendations concerning the optimization of the artificial illumination.

3. Self- training questions

3.1. Physical nature and the hygienic significance of lighting in different premises (residential, classrooms, workshops, medical and other).

3.2. Basic lighting engineering values (light power, light flow or luminous flux, spectrum, illumination, brightness, light transparency coefficient, and luminous emitance) and their measurement units (see appendix #1 - “The artificial lighting determination”).

3.3. Internal and external factors that influence the level of natural lighting in different premises.

3.4. Hygienic requirements for the natural lighting in different premises.

3.5. Indices and standards of natural lighting in different premises.

3.6. Geometrical methods of assessment of lighting in premises during preventive and regular sanitary control (lighting coefficient, angle of incidence, angle of aperture, depth, and premises depth coefficient determination).

3.7. Lighting engineering methods of lighting assessment in different premises. Lighting measurement by luxmeter. Determination of the daylight factor factual value during the regular sanitary control.

3.8. Methods of insolation regimen assessment in different premises.

3.9. Hygienic significance of artifitial illumination as an environmental factor in the modern world.

3.10 Influence of artificial illumination on the functional state of the central nervous system and on the work capacity.

3.11. Influence of artificial illumination on human vision.

3.12. Basic light engineering and technical concepts and units of their measurement.

3.13. Comparative hygienic assessment of different sources of artificial illumination (the advantages and disadvantages of incandescent and luminescent lamps).

3.14. Basic parameters of illumination and the factors that influence the level of illuminance.

3.15. Illuminance determination using the “Watt” calculation method, its essence and main calculation stages.

3.16. Methods of the determination of the illumination evenness, its hygienic significance.

3.17. Methods of the determination of the surface brightness, its hygienic significance.

3.18. Legislative documents that regulate natural and artificial illumination in different premises and other objects of different purpose.

3.19. Sanitary legislation of Ukraine, its forms and types (State Standards, 
MAC, MAL, MAD, oriented safe influence levels (OSIL), technical terms (TT), SNandR and others), its usage in different forms of the sanitary inspection – preventive and regular.

3.20. Structure of sanitary and epidemiological service in Ukraine. 

3.21. Structure of sanitary and epidemiological stations, and the levels of their hierarchy (central, regional, urban, district, departmental).

3.22. Main tasks and content of the preventive sanitary inspection as the form of activity of state and departmental sanitary and epidemiological service.

3.23. Stages of the sanitary and epidemiological service’s activity during the preventive sanitary inspection (project appraisal at each phase, supervision of construction and work progress, the launch of the completed objects into exploitation).

3.24. Project of the construction and its main parts (textual and graphical) during each phase of the project (draft or conceptual design, architectural and technical project, construction drawings).

3.25. Main types of construction drawings (situational and general layouts, floor plans, elevations (facades) and slits of buildings, drawings of sanitation communications etc.).

3.28. Graphical symbols which are used in the construction project drawings.

4. Self-training assignments

4.1. Determine the lighting coefficient and perform the hygienic assessment of the living room, which is 3.5×5 m, has 1 right-angled window (2.5×1.8 m) with double wooden window frames. What additional factors can influence the premises’ lighting conditions?

4.2. The classroom depth is 5 m., the distance from the window top edge to the window-sill is 2 m., the distance from the floor to the window- sill is 0.8 m., the reflection of the visual part of the sky on the window vertically is 0.5 m if being determined at the furthest point from the window. Draw the sketch of the research according to the data above. Calculate the angle of incidence, the angle of aperture, and the premises depth coefficient according to the tangents of angle of incidence and angle of shading (using the trigonometric table) at the furthest workplace from the window.

4.3. What is the classroom DF if the lighting equals 200 lux near its internal wall and 20 000 lux near external? Does the result correspond to norms?

4.4. Using the “Watt” method, calculate and assess the illumination in a 40 m2 classroom, illuminated by 6 incandescent lamps (each lamp is 200 Wt). 

4.5. The illumination levels in two different points, 0.75m away from each other, are 450 and 275 luxes. Calculate the coefficient of illumination evenness (the ratio between the minimum and the maximum) and assess the results hygienically.

4.6. Calculate the brightness of an operative field if the illumination is 4 000 luxes. The reflection coefficient of the wound is 0.35. Will such brightness cause a visual discomfort?

4.7. An incandescent lamp 1.5 m away produces the illumination of 150 luxes on the workplace. How will the illumination level change if the lamp is moved to 3 meters away?

4.8. The 20 m2 manipulation room is illuminated by 6 direct lamps, 40 Wt each. Calculate the approximate illumination using the “Watt” method. Tell, if that is eno
5. Literature

5.1. Principal:

5.1.1. Загальна гігієна. Пропедевтика гігієни. /Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін./ За ред. Є.Г.Гончарука. – К., Вища школа, 1995. – С. 199-203.

5.1.2. Общая гигиена. Пропедевтика гигиены. /Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др./ – К.: Вища школа, 2000. – с. 242-249.

5.1.3. Габович Р.Д., Познанский С.С., Шахбазян Г.Х. Гигиена. – К.Вища школа, 1983. – С. 129-132.

5.1.4.  Загальна гігієна. Посібник для практичних занять. /І.І. Даценко, О.Б. Денисюк, С.Л. Долошицький та ін./ За ред. І.І.Даценко  – 2-ге вид. – Львів: „Світ”, 2001. – С. 84-95.

5.1.5. Руководство к  лабораторным   занятиям  по коммунальной  гигиене. /Под ред. Е.И. Гончарука. – М.: Медицина, 1990. – С. 341-349.

5.1.6. Lecture materials.

5.2. Additional:

5.2.1. Минх А.А. Методы гигиенических исследований. – М.: Медицина, 1990. – с, 278-284.

5.2.2. СНиП II-4-79. Строительные нормы и правила. Естественное и искусственное освещение. Нормы проектирования. М., 1980, с. 20-25.

6. Equipment required for the lesson

1. Luximeter U-16, U-116.

2. Student’s task on indices determination and lighting assessment.

Аppendix 1
The indoor and outdoor lighting is measured by luxmeter (see the instruction, fig. 4.1).

[image: image23.jpg]ANOUIIMUNULINANININUMNTT

L

) K
9
¥ . = B B az
! - Q=Y =—=P=3 N
b 25 ] | W o,
bl M.m | _ | > 3
) = ~ 2
v 3 (& S
&z s B.4 E X
- OIICI..\|W|I -
x AT A A s Q-
} | _ _ R < *

: r - v

: x V x





Fig. 4.1. Luxmeter U-116 (Ю-166)
(1 – measuring device (galvanometer); 2 – light receiver (selenium photo-cell); 3 – changing light filters)

Appendix2

TRAINING INSTRUCTION

on lighting determination using the luxmeter

The U-116 (Ю-116) or U-117 (Ю-117) luxmeter consists of selenium photo-cell with changing light filters and the galvanometer with the scale. When the light strikes the photo-cell surface, it produces the electric current, the strength of which is measured by the galvanometer. The galvanometer indicates the value of the researched light in luxes.

The front panel of the luxmeter also contains the switching buttons, and the scheme, that explains the effect of each button when using different light filters. There are two different scales at the device’s panel: the 0 – 100 scale, and the 0-30 scale. Each of them has the starting point of its measuring range marked: on the 0-100 scale that is 20, and on the 0-30 scale – 5. Also there is the screw-adjusted regulator for setting the device to zero.

The selenium photo-cell connected to the device with the plug is hidden in the plastic case. The spherical light filter, made of white light dispersing plastic and the opaque ring, is used with the photo-cell for more exact measuring. This filter is used simultaneously with one of the three changing filters. These changing filters have different attenuations (10, 100 and 1 000), and they extend the measuring range.

The process of the measuring consists of the following:

1) The device is set to 0;

2) By trying the different combinations of the pressed buttons and changing filters, the appropriate scale for the present light is found. When the button, next to which the ranges, divisible by 3 are written, the 0-30 scale is used. When the button with the ranges, divisible by 10 is pressed – the 0-100 scale is used;

3) The measuring result in scale marks is then multiplied by the attenuation value of the filter used.

The U-116 (Ю-116) or U-117 (Ю-117) luxmeter is graded for measuring the light, produced by the incandescent lamps. The correcting coefficients are used for the other types of light. For the natural light its value is 0.8, for the fluorescent daylight lamps – 0.9, and for the white lamps – 1.1.
The general assessment of the natural lighting in different premises is made by comparing the results of all measurements with the hygienic norms. The accuracy of visual work is the base for these norms. It includes the sizes of the visual objects, their contrast against the background etc.

To draw the final conclusion about the natural lighting of different premises it is necessary to compare the assessment of each result with the norm.  
Appendix 3
The scheme of the artificial illumination assessment in different premises
Descriptive data:

· name and function of premises;

· system of illumination (local, general and combined);

· number of lights, their types (incandescent, luminescent and other lamps);

· their capacity, Wt;

· type of lighting fixture, light flow direction and formation (direct, evenly-diffused, directed-diffused, reflected, diffused-reflected);

· height of the lamps above the floor and the work plane;

-
illuminated area;

-
reflection ability (brightness) of ceiling, walls, windows, floor, furniture and other surfaces.

Illumination determination using the ‘Watt’ calculation method:

a) the area of the premises is determined, S, m2;

b) the total capacity of all the lamps, Wt, is determined;

c) the specific capacity, Wt/ m2, is calculated;

d) the illuminance at the specific capacity of 10 Wt/m2 can be found from the table 1 of minimum horizontal illuminance values;

e) for the incandescent lamps the illuminance is calculated according to the following formula: 
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where, P – is a specific capacity, Wt/m2;

    Etab - illuminance at 10 Wt/m2, (from table); 

    K – which equals to 1.3, is the reserve coefficient for residential and public premises.

Table 1
The (Etab) minimum horizontal illuminance values at the specific capacity (P) of 10 Wt/m2
	The electric lamp capacity, Wt
	The direct light
	Half-reflected light

	
	Voltage, V

	
	100…127
	220
	100…127
	220

	40
	26
	23
	16.5
	19.5

	60
	29
	25
	25
	21

	100
	35
	27
	30
	23

	150
	39.5
	31
	34
	26.5

	200
	41.5
	34
	35.5
	29.5

	300
	44
	37
	38
	32

	500
	48
	41
	41
	35


This formula may be applied for the illumination calculation if all the lamps have the same capacity. The calculations are done separately if there are lamps with different capacity. Their results are added up. The received illumination value by the “Watt” method is compared to the normative values (table).
Table  2
Standards of the general artificial illumination (BNaR II-69-78 and BNaR II-4-79)

	Premises
	The smallest illumination, lux

	
	Luminescent lamps
	Incandescent lamps

	Rooms and kitchens of dwelling houses
	75
	30

	Classrooms
	300
	150

	Rooms of technical drawing 
	500
	300

	School workshops
	300
	150

	Public reading halls
	300
	150

	Operating and sectional rooms 
	
	200

	Delivery room, dressing ward, manipulation room
	400
	200

	Pre-operative room
	300
	150

	Surgeon’s, obstetritian-gynecologist’s, pediatrician’s, infectionist’s, dentist’s room
	500
	200

	X-ray room
	-
	150

	Functional diagnostics room
	-
	150

	Wards for newly-born babies, postoperative rooms
	150
	75


For the luminescent lamps with 10 Wt/m2 specific capacity the minimum horizontal illumination is 100 luxes. The minimum horizontal illumination for other specific capacities is calculated proportionally.

lamp specific capacity (P) must be multiplied by the coefficient (e), which shows the amount of luxes, given by the 1 Wt/m2 specific capacity: E = P×e. This coefficient for the premises of 50 m2 area and the lamp capacities of less than 110 Wt is 2, 110 Wt and more – 2.5 (see table ) and 12.5 for the luminescent lamps. 

Table 3
The values of the coefficient e

	Lamp capacity, Wt
	Voltage, V

	
	110, 120, 127
	220

	less than 110
	2.4
	2.0

	110 and more
	3.2
	2.5


Topic № 5
Method of hygienical estimation of soil from data of sanitary inspection of area and by the results of lab tests and cleaning of the populated places.
1. Learning objective
1.1. Understand hygienic, epidemic and endemic importance of soil.

1.2. Master the methods of sanitary examination of the territory and soil sampling for laboratory analysis.

1.3. Master the method of assessment of the soil pollution level and degree of its danger for people’s health on the basis of the sanitary examination of the land parcel, and the results of soil samples’ laboratory analysis.

2. Basics
2.1. You should know:

2.1.1. Hygienic, epidemic and endemic importance of soil.

2.1.2. Indices and the scale for assessment of sanitary condition of soil.

2.1.3. Importance of soil as the medium for domestic and industrial waste treatment.
2.2. You should have the following skills:

2.2.1. To carry out the sanitary examination of the land parcel considering its function (territory of child institution, hospital, sewage treatment plant etc.).

2.2.2. To determine sampling points and to take soil samples for sanitary-hygienic, bacteriological and helminthological analyses.
2.2.3. To state a hygienic value of sanitary condition of soil on the basis of sanitary examination of land parcel and results of laboratory analysis.

2.2.4. To forecast approximate the population health level according to degree of soil contamination by exogenous chemical substances (ЕCS).

3. Self-training questions
3.1. Soil, its definition. Hygienic, epidemic and endemic importance of soil. 

3.2. Main physical properties of soil (texture compound, humidity, porosity, permeability, filtration ability, air permeability, capillarity, moisture) and their hygienic importance.

3.3. Main abiotic components of soil (solid substance, soil moisture, soil air), their natural chemical compound and hygienic characteristic.

3.4. Soil biocenoses, their classification and hygienic characteristic.

3.5. Soil as a factor in transmission of infectious pathogens.

3.6. Soil pollution sources, their classification and hygienic characteristic.

3.7. Factors and mechanisms that take part in the natural purification of soil.

3.8. Usage of soil for treatment of domestic and industrial waste.

3.9. Hygienic characteristic of waste collection procedures (door-to-door-based, neighbourhood-based), removal and processing of solid domestic, industrial and building waste. 

3.10. “Pickup” system of collection, removal and processing of liquid waste (cesspool fields, sewage irrigation fields).

3.11. The land parcel sanitary examination procedure considering its functionality.

3.12. Rules, methods and devices for soil sampling and preparation for laboratory analysis.

3.13. Criteria of soil sanitary condition, their classification and hygienic importance.

3.14. Procedure of determination of soil physical and mechanical indices.

3.15. Functional diagram for determination of chemical criteria of soil sanitary state.

3.16. Procedure of detecting eggs of geohelminthes in soil.

3.17. Functional diagram for determination of bacteriological criteria of soil sanitary condition and its pollution.

3.18. Approximate assessment scale of soil pollution level and degree of its danger for people’s health.

3.19. Hygienic assessment procedure of soil sanitary condition based on the results of sanitary examination of the land parcel and laboratory analysis of the samples.

4. Self-training assignments 
In the outskirts of a settlement a parcel of 3 ha of former cultivation area is assigned for construction of a new boarding school. During the sanitary examination of the parcel no sources of pollution were discovered. However, the ground could be contaminated by chemical fertilizers and pesticides when it was used for agricultural needs. The relief has a slope in the southern direction. At the distance of 20 m from the northern border of the parcel an unequipped dump of domestic waste was found, which is at the distance of 100-130 m from the people houses. In the center of the parcel soil sample of 40×20 m2  size was taken by “envelope” technique. 1 kg of soil was taken at each sampling point. 
Laboratory analysis data: 

Soil physical properties: physical sand (particles of the size bigger than 0.01 mm) – 85%, foreign impurities – up to 9%.

Pollution indices of exogenic chemical substances: dichlorodiphenyltrichloroethane (DDT) (amount of isomers) – 0.05 mg/kg (MAC – 0.1 mg/kg), hexachlorobenzene (HCB) – 0.01 mg/kg (MAC – 0.1 mg/kg).

Sanitary-chemical criteria of epidemic safety: ammonia nitrogen – 45 mg/100 g, organic nitrogen – 0.6 mg/100 g, nitrites – 0.5 mg/100 g, nitrates – 3.3 mg/100 g, chlorides – 75 mg/100 g, Khlebnikoff’s sanitary number – 0.78.

Sanitary microbiological criteria of epidemic safety: microbial number – 5 х 105, when titer is 0.01, titer of anaerobes is 0.001, eggs of helminthes – 7 in 1 kg of soil, number of larvae and chrysalides of flies – 5 on 0.25 m2.

Draw up a valid report about sanitary condition of soil and make recommendations concerning the assignment of the parcel for school building

When solving a situational task one should use norms and standards given in Appendices 3 and 5 and recommended literature.

5. Literature
5.1. Principal:

5.1.1. Загальна гігієна:пропедевтики гігієни/Є.Г. Гончарук, Ю.І. Кундієв, В.Г. Бардов та ін./ За ред. Є.Г. Гончарука. – К.: Вища школа, 1995. – С. 129-130; 316-324. 

5.1.2. Общая гигиена: пропедевтика гигиены/ Е.И. Гончарук, Ю.И. Кундиев, В.Г. Бардов и др. – К.: Вища школа, 2000. – С. 144-145; 382-391.

5.2.3. Гончарук Є.Г., Бардов В.Г., Гаркавий С.І., Яворовський О.П. та ін.  Комунальна гігієна/За ред. Є.Г. Гончарука. – К.: „Здоров’я”, 2003. – С. 327-419.

5.1.4. Гигиена. Габович Р.Д., Познанский С.С., Шахбазян Г.Х. – 3-е изд. перераб. и доп. - К.: Вища школа, 1983. – С. 86-97, 98-100.

5.1.5. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. Навч. посібник. – К.: Здоров’я, 1999. – С. 220-236.

5.1.6. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. Друге видання. – К.: Здоров(я, 2004. – С. 205-230.

5.1.7. Загальна гігієна. Посібник до практичних занять/ І.І. Даценко, О.Б. Денисюк, С.Л. Долошицький та ін. /За ред. І.І. Даценко. – Львів.: “Світ”, 1992. – С. 79-89.

5.1.8. Загальна гігієна. Посібник для практичних занять. Друге видання /І.І. Даценко, О.Б. Денисюк, С.Л. Долошицький та ін./За ред. І.І. Даценко:– Львів: „Світ”. - 2001.– С. 104-128.

5 Additional:

5.2.1. Минх А.А. Методы гигиенических исследований – М.: Медицина, 1990. – С. 203-215.

5.2.2. Даценко І.І., Габович Р.Д. Основи загальної та тропічної гігієни. – К.: Здоров’я, 1995. – С. 176-207.

5.2.3. Руководство к лабораторным заняттям по коммунальной гигиене: Учеб. пособие / Е.И. Гончарук, Р.Д. Габович, С.И. Гаркавый и др.; Под ред. Е.И. Гончарука. – М.: Медицина, 1990. – С. 218, 229-261.

5.2.4. Гончарук Є.Г., Бардов В.Г., Гаркавий С.І., Яворовський О.П. та ін. Коммунальная гигиена/За ред. Є.Г. Гончарука. – К.: „Здоров’я”, 2006. – С. 45-351

6. Equipment required for the lesson

1. Equipment for soil sampling (scoop, wand).

2. Knopf sieves (7 numbers).

3. Graduated cylinder for 100 ml.

· Soil condition according to Khlebnikoff’s sanitary number.

4. Situational tasks based on the results of soil laboratory analysis.

Appendix 1
Criteria of soil sanitary state
	Group of indices
	Indices

	Sanitary-and-physical
	Texture of soil, filtration coefficient, air and water permeability, capillarity, moisture capacity, total hygroscopic moisture 

	Physical-and-chemical
	Active reaction (рН), absorption capacity, total absorbed bases

	Chemical safety criteria:

	- chemical agents of natural origin
	Background content of total and movable forms of macro- and microelements of non-contaminated soil 

	- chemical agents of anthropogenic origin (soil pollution indices, ЕCS)
	Amount of pesticide residues, total content of heavy metals and arsenic, content of movable forms of heavy metals, oil and oil products’ content, content of sulphides, content of carcinogens (benzpyrene) etc.

	Epidemic safety criteria:

	- sanitary-chemical
	Total organic nitrogen, Khlebnikoff’s sanitary number, ammonia nitrogen, nitrite nitrogen, nitrate nitrogen, organic carbon, chlorides, soil oxidation

	- sanitary-microbiological
	Total number of soil microorganisms, , microbial number, titer of bacteria of colibacillus group (coli-titer), titer of anaerobes (perfingens-titer), pathogenic bacteria and viruses

	- sanitary-helminthological
	Number of eggs of helminthes

	- sanitary-enthomological
	Number of larvae and chrysalides of flies

	Radiation safety indices
	Soil activity

	Soil natural purification indices
	Titer and index of thermophile bacteria


Sanitary number of Khlebnikoff – is a ratio of humus nitrogen (pure soil organic substance) to total organic nitrogen (consists of humus nitrogen and nitrogen of strange for soil organic substances that contaminate it). If soil is pure, sanitary number of Khlebnikoff equals to 0.98-1. 

Soil coli-titer – is a minimal amount of soil in grammas, in which one bacteria of colibacillus group is found.
Soil anaerobe titer (perfingens-titer) – is a minimal amount of wastes in grammas, in which an anaerobic clostridia is found.

Soil microbial number – is a number of microorganisms in one gram of soil that grew up on 1.5% beef-extract agar at temperature 370С during 24 hours.

Appendix 2
Example of a situational task for training of method of hygienic assessment of soil sanitary state

For making a decision concerning an opportunity of assignment of the land parcel for construction of multifield hospital in the town N. sanitary analysis was made and soil samples were taken. 

Sanitary analysis data:  Parcel of the total area of 5 hectares is located to the north of the outskirts of the town. This territory formerly belonged to the collective farm “Prometheus” and was used for growing crops and later as a pasture. During last two years this territory was passed to town N. Relief of the area is flat, level of subterranian waters is 2.5 m. At the northern side the parcel borders with forest shelter belt, which separates agricultural areas, at the eastern side – highway, at the southern side – local park, at the western side – residential area. At the distance of 1.5 km to the West from the parcel industrial enterprises are located. Prevailing wind direction is South-Western. According to the information from local hospital during last 10 years there were no sufficient changes in the general morbidity. Morbidity of first year life infants has slightly increased.
Sampling report: Samples have been taken by “envelope” technique from 2 test areas of 5×5 m2 each, which are arranged on the analyzed land parcel and on the territory of the local park. Samples for chemical and bacteriological analyses were taken layer-by-layer from the depth of 0-5 and 5-20 cm, for helminthological analysis – 0-5 and 5-10 cm. Compound samples for chemical (1.5 kg weight) and helminthological (1.0 kg weight) analyses are put into paper bags, samples for bacteriological analysis are taken with sterility requirements adherence and are placed into sterile glassware. Sampling took place in August 17, 2003, from 10 a. m. till 11 a. m. At the same day at 12 a. m. the samples were delivered to the laboratory.

Laboratory analysis results:

	Indices
	Analyzed area
	Test area

	
	0-5 cm
	5-20 cm
	0-5 cm
	5-10 cm

	Indices that specify physical properties

	Physical clay content, %

Physical sand content, %
	15

85
	17

83
	20

80
	18

82

	Indices of contamination by exogenic chemical substances

	Lead (bulk forms), mg/kg
HCB, mg/kg
DDT, mg/kg 
	30.0

0.04

0.1
	27.0

0.05

0.08
	28.0

0.03

0.08
	26.0

0.04

0.09

	Epidemic safety criteria

	Sanitary-chemical

	Sanitary number of Khlebnikoff
Chlorides, mg/100 g
Ammonia nitrogen, mg/100 g
Nitrites nitrogen, mg/100 g
Nitrates nitrogen, mg/100 g
	0.99

57

3.7

0.2

1.9
	0.98

53

3.5

0.1

1.7
	0.98

54

3.4

0.1

1.8
	0.99

51

3.5

0.2

1.6

	Sanitary-microbiological 

	Coli-titer

Titer of anaerobes
	1.0

0.1
	1.0

0.1
	1.0

0.1
	1.0

0.1

	Sanitary-helminthological 

	Number of eggs of helminthes in 1 kg of soil
	0
	0
	0
	0

	Sanitary-entomological

	Number of larvae and chrysalides of flies on 0.25 m2
	0
	0
	0
	0


Тopic №6 
Method of determination of concentration of CO2 as indexes of anthropogenic contamination of air and ventilation of apartments. Concept about an air cube, necessary and actual volume and multiplenes of ventilation, and its scientific ground. 
1. Learning objective

1.1.  Get familiar with the factors and indicators of the air pollution for indoor residence and manufacture areas.
1.2.  Master the methods of hygienic assessment of the air purity and efficiency of the indoor ventilation.
2. Basics
2.1. You should know:
2.1.1. Physiological and hygienic significance of the air components and their influence on the human health and sanitary conditions. 
2.1.2. Sources and indicators of communal, domestic, public and industrial air pollution, their hygienic regulations.

2.1.3. Indoor air circulation. Types and classification of the indoor ventilation, main parameters of the ventilation efficiency.

2.2. You should have the following skills:
2.2.1. To determine of the carbon dioxide concentration in the air and assessment of the indoor air purity.
2.2.2. To calculate of the required and actual volume and rate of the indoor ventilation.

3. Self-training questions
3.1. Chemical composition of the atmospheric and expired air. 

3.2. Main communal, domestic, public and industrial air pollution sources. Criteria and indicators of the air pollution (physical, chemical, bacteriological).

3.3. The residential indoor air pollution sources. The air oxidability and carbon dioxide as sensitive indirect characteristics of the air pollution by people. 
3.4. Influence of the various carbon dioxide doses on the organism.
3.5. Express methods of the carbon dioxide concentration determination in the air (methods by Lunge-Zeckendorf, Prokhorov, interferometrical). 

3.6. Indoor ventilation and its hygienic significance. Types and classification of the ventilation of the communal, domestic and industrial premises. 
3.7. Indicators of the ventilation efficiency. The required and actual volume and ventilation rate, methods of their determination. 
3.8. Air conditioning. The principles of air-conditioners constructions. 
4. Self-training assignments
4.1. Calculate the carbon dioxide volume expired during one hour by person performing the physical activity under calm conditions.
4.2. Calculate the required ventilation volume for a patient in the ward and for a surgeon on the day of the operation. (see appendices).

4.3. Calculate the required ventilation rate of the 4-bed ward with the 30 m2area and 3.2 m ceiling height.

5. Literature

5.1. Principal:
5.1.1. Загальна гігієна. Пропедевтика гігієни. /Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов / За ред. Є.Г. Гончарука. – К.: Вища школа, 1995. – С. 118-137.

5.1.2. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др. – К.: Вища школа, 2000. – С. 140-142.

5.1.3. Минх А.А. Методы гигиенических исследований. – М., 1971. – С.73-77, 267-273.

5.1.4. Загальна гігієна. Посібник до практичних занять. /І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький та ін. / За ред. І.І. Даценко. – 2-ге вид. – Львів: „Світ”, 2001. – С. 59-66.

5.1.5. Габович Р.Д., Познанский С.С., Шахбазян Г.Х. Гигиена. К.: Вища школа, 1983. – С. 45-52, 123-129.

5.1.6. Lecture materials.

5.2. Additional: 

5.2.1. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. – К.: Здоров’я, 1999. – С. 6-21, 74-79, 498-519, 608-658.

5.2.2. СНиП П-33-75. Отопление, вентиляция и кондинционирование воздуха. Нормы проектирования. – М., 1975.

6. Equipment required for the lesson

1.  Janet’s syringe (50-100 ml).

2.  Solution of dehydrated soda NaСО3 (5.3 g in 100 ml of distilled water) with 0.1% phenol-phthalein solution.

3.  10 ml pipette.

4.  Freshly boiled and cooled distilled water in the bottle.

5.  Formula for calculation of the required volume and rate of the indoor ventilation.

6.  Measuring tape.

7.  Student’s exercises for determination of the СО2 concentration in the air and indoor ventilation indicators.
Appendix 1

Carbon dioxide determination in the air using the express method by Lunge-Cekkendorf, modified by D.V. Prokhorov 

The method is based on blowing the investigated air through the sodium carbonate (or ammonia) volumetric solution in presence of the phenol-phthalein. The Na2CO3+H2O+CO2=2NaHCO3 reaction takes place in this case. Pink in the alkaline medium, the phenol-phthalein is discoloured after the contact with CO2 (acid medium).

The raw solution is prepared by dilution of 5.3 g chemically pure Na2CO3 into 100 ml of distilled water and 0.1% solution of phenol-phthalein is added to the raw solution. Before analysis the work solution is prepared by dilation of 2 ml raw solution to 10 ml by distilled water. 
The solution is poured into Drecsel’s bottle by Lunge-Zeckendorf method (fig. 11.1-а) or into Janet’s syringe in Prokhorov’s modification (fig. 11.1-b). In the first case the rubber syringe with valve or small aperture (hole) is connected with the long tube of Drecsel’s bottle with thin beak. The investigated air is blown though the solution by slow compression and fast release. The bottle is shaken up till the total absorption of CO2 from the air sample after each blowing. In the second case (Prokhorov’s modification) the total air volume is collected into the Janet’s syringe, filled with 10 ml of the work soda solution with phenol-phthalein and held with the cannula up, the syringe is also shaken up. The air volumes for discoloring of the solution are calculated. The air analysis is carried out indoor and outside (atmospheric air). 
The result is calculated by the inverse proportion under comparison of the used syringe volumes quantities and CO2 concentration in the atmospheric air (0.04%) and unknown СО2 concentration in the certain investigated indoor premise. For example, 10 syringes were used indoors and 50 - outdoors. CO2 concentration indoors =  (0.04×50) : 10 = 0.2%

CO2 maximum allowable concentration (MAC) of the indoors (premises of various purpose) is determined at the level 0.07-0.1%, in industrial premises where CO2 is accumulated during manufacture processes - 1-1.5%.

Appendix 2
Methods of determination and hygienic assessment of the air circulation and indoor ventilation
The indoor air is considered pure if CO2 concentration does not exceed the maximum allowable concentrations – 0.07% (0.7‰) by Pettencofer or 0.1% (1.0‰) by Flugge.

In accordance to this statement the required ventilation volume is calculated. The required ventilation volume is the volume of the fresh air, which is to be drawn inside so, that CO2 concentration does not exceed the allowable value. This volume is calculated using the following formula:

V= 
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where: V – ventilation volume, m3/hour;

К – volume of СО2, expired by one person per hour (in calm conditions 21.6 l/hour; while sleep – 16 l/hour; performing the job of different heaviness – 30-40 l/hour);

n – the number of people inside;

Р – СО2 maximum allowable concentration in pro mil (0.7 or 1.0‰);

Р1 – СО2 concentration in the atmospheric air in pro mil (0.4‰).

The calculation of the СО2 volume expired by one person per hour is based on the CO2 concentration in the expired air (4%), inspiration and expiration rate (under calm conditions – 18 inspirations per minute × 60 = 1080 per hour) and expired air volume – 0.5 l per one expiration, and this totals to: 

1080 × 0,5 = 540 l/hour.

Using the following proportion: 4 l – 100 l, х – 540 l, the expired CO2 volume may be calculated:

х = 
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The respiration rate, expired СО2 volume and required ventilation volume are increased during the physical activity in proportion to their heaviness and intensity. 

Required ventilation rate (air exchange rate) is the number, demonstrating how many times the indoor air has to be completely renewed by the ventilation so, that СО2 concentration does not exceed the maximum allowable concentration (MAC). 

Required ventilation rate (air exchange rate) is found by dividing the calculated required ventilation volume by the indoor cubature.
Actual ventilation volume is found by determination of the ventilation source area and the speed of the air movement through it (e.g. transom, wicket). The air volume equal to the indoor cubage (cubature) is drawn inside through the wall perforations, windows slits and doors, and it must be added to the volume of the air, drawn through the ventilation. 

Actual ventilation rate (air exchange rate) is calculated by dividing the actual ventilation volume by the indoor cubage (cubature).
The indoor air change efficiency may be determined comparing the required and actual volumes and ventilation rates.
Appendix 3
The air ventilation rate standards for different premises

	Type of premises
	Ventilation rate, per hour

	
	outlet ventilation
	inlet ventilation

	Building norms and rules 2.08.02-89 – patient care institutions

	Adult ward
	80 m3 per 1 bed
	

	Prenatal ward, 
dressing ward
	1.5 times/hour
	2 times/hour

	Delivery room, preoperative and operative wards
	8 times/hour
	

	Postnatal ward
	80 m3 per 1 bed
	

	Children ward
	80 m3 per 1 bed
	

	Box, semi-box
	2.5 times/hour into corridor
	2.5 times/hour

	Consulting room
	1 time/hour
	1 time/hour

	Building norms and rules 2.08.01-89 – residential premises

	Living room 
	
	3 m3/hour on 1 m2 of the area

	Gasified kitchen
	
	90 m3 /hour

	Lavatory, bathroom
	
	25 m3/hour

	State building norms and rules 2.2-3-97 – Buildings and constructions of educational institutions

	Classrooms, study area
	16 m3 per 1 person
	1 time/hour

	Workshop 
	20 m3 per 1 person
	1 time/hour

	Gym 
	80 m3 per 1 person
	1 time/hour

	Teacher’s common room
	
	1.5 times/hour


The required volume and ventilation rate are also assumed to be a scientific basis of residence area standards. Assuming, that the air volume equal to the room cubage (cubature) is drawn inside through the wall perforations, windows slits, and doors (the ventilation rate is ~ once per hour), and the average ceiling height is 3 m, the “normal” area for 1 person is:

· by Flugge (MAC СО2 = 1‰) S = 
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 = 12 m2/person;

· by Pettenkoffer (MAC СО2 = 0.7‰) S= 
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Topic № 7
A method of sanitary inspection of sources of water-supply and sampling water for bacteriological and sanitary chemical research. A method of estimation of drinking-water  after the result of lab. tests of tests.
1. Learning objective

1.1. Master the technique of sanitary inspection of water supply sources and water sampling for bacteriological and sanitary-and-chemical analysis. 

2. Basics 

2.1. You should know: 

2.1.1. Hygienic significance of water (physiologic, endemic, epidemiological, toxicological, balneal, climate and weather-forming, economical and domestic, pertaining to national economy).

2.1.2. Classification of water supply sources and their hygienic characteristics.

2.1.3. Programme of sanitary inspection of water supply sources: sanitary-and-topographic, sanitary-and-technical, sanitary-and-epidemiological.

2.2. You should have the following skills: 

2.2.1. To carry out sanitary inspection of water supply sources.

2.2.2. To define sampling places and obtain water samples for analysis, to know how to fill in an accompanying form.

2.2.3. To define the discharge (output) of water supply sources.

3. Self-training questions 
3.1. Classification of natural water supply sources, conditions of water generation in them and their comparison.

3.2. Artificial indoor and outdoor water reservoirs, hygienic conditions of water accumulation and storage in them.

3.3. Basic hygienic requirements for centralized domestic and drinking water supply sources.

3.4. Field of application and basic regulations of State Standard 2761-84 „Centralized domestic and drinking water supply sources. Hygienic, technical requirements and selection guidelines”.

3.5. Classification of methods of water quality improvement when using centralized water supply system.

3.6. Hygienic assessment of water clarification and decolouration. The essence of coagulation, precipitation and filtration (penetration). Facilities used for this purpose.

3.7. Methods of water disinfection, their classification and hygienic characteristic.

3.8. Comparison of the water chlorination methods. Chlorinated reagents that are used for water disinfection. Mechanism of their bactericidal action. Disadvantages of chlorination.

3.9. Water disinfection using ozonation and ultraviolet radiation, their hygienic characteristic.

3.10. Water disinfection efficiency indices at waterworks when using centralized domestic and drinking water supply.

3.11. Special methods of water quality improvement, their essence and hygienic characteristic (desalination, softening, deferrization, fluorination, defluorination, degassing, deactivation).

3.12. Principal water pipeline diagrams for ground and surface water sources.

3.13. Sanitary protection zones of water supply sources, their purpose, peculiar regime characteristics.

3.14. Procedure of the sources selection of centralized domestic and drinking water supply.

3.15. Sources, causes and mechanisms of the ground and surface reservoirs pollution. Hygienic characteristic of domestic and residential waste waters as the main source of the surface water reservoirs pollution.

3.16. Self-purification (natural purification) of water in open reservoirs, its essence and hygienic significance, self-purification indices.

3.17. Waste water purification as the procedure for sanitary control of water reservoir pollution. 

3.18. Methods of sanitary inspection of water objects. Hygienic significance of certain elements of sanitary inspection (sanitary-and-topographic, sanitary-and-technical, sanitary-and-epidemiological).

3.19. Methods of determination of water volume and discharge (output) of water supply sources.

3.20. Guidelines, equipment and glassware used for water sampling from open water reservoirs, artesian wells, water supply networks, shaft wells, water catchments for sanitary-and-chemical and bacteriological analysis.

4. Self-training assignments

4.1. A well, made from cement rings, has 1.2 m in diameter. The water surface in the well is at the depth of 20 m, the well itself is 25 m deep. After pumping for 15 minutes, the water level in the well lowered by 0.5 m, it restored 20 minutes after the pumping was finished. Find out: a) water volume in the well; b) well discharge.

4.2. Find out water discharge (output) in the 8 m wide river, with the deepest point of 1.5 m and current velocity (measured using the float) of 1 m per 20 sec.

5. Literature

5.1.Principal:

5.1.1. Загальна гігієна. Пропедевтика гігієни. / Є.Г. Гончарук, Ю.І. Кундієв, В.Г. Бардов та ін. . / За ред. Є.Г. Гончарука. – К.: Вища школа, 1995. – С. 127-129.

5.1.2. Общая гигиена. Пропедевтика гигиены. / Е.Г. Гончарук, , Ю.І. Кундиев, В.Г. Бардов и др. – К.: Вища школа, 2000 – С. 345-364, 418-423.

5.1.3. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. – К.: Здоров(я, 1999. – С. 150-190.

5.1.4. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. Друге видання. – К.: Здоров(я, 2004. – С. 150-190.

5.1.5. Даценко І.І., Габович Р.Д. Основи загальної та тропічної гігієни. – К.: Здоров(я, 1995 – С. 176-207.

5.1.6. Габович Р.Д., Познанский С.С., Шахбазян Р.Х. Гигиена. – К.: Вища школа, 1983 – С. 57-73.

5.1.7. Загальна гігієна. Посібник для практичних занять/І.І. Даценко, О.Б. Денисюк, С.Л. Долошицький та ін./За ред. І.І. Даценко. – Львів, 1992.– С. 248-252.

5.1.8. Загальна гігієна. Посібник для практичних занять/І.І. Даценко, О.Б. Денисюк, С.Л. Долошицький та ін./За ред. І.І. Даценко: 2-е видання. – Львів: „Світ”. - 2001.– С. 104-128.

5.1.9.Lecture materials.

5.2. Additional:

5.2.1. Минх А.А. Методы гигиенических исследований. – М.: Медицина, 1971 – С. 109-164.

5.2.2. Гончарук Є.Г., Бардов В.Г., Гаркавий С.І., Яворовський О.П. та ін.  Комунальна гігієна/За ред. Є.Г. Гончарука. – К.: „Здоров’я”, 2003. – С. 36-326.

5.2.3. Гончарук Є.Г., Бардов В.Г., Гаркавий С.І., Яворовський О.П. та ін. Коммунальная гигиена/За ред. Є.Г. Гончарука. – К.: „Здоров’я”, 2006. – С. 45-351.

6. Equipment required for the lesson

1. Bathometers, glassware for water sampling for chemical and bacteriological analysis.

2. Hygienic regulations and State Standards of water quality in water supply sources.

3. Situational task for the water supply source selection.

Appendix 1

Technique of sanitary inspection of water-supply sources

Sanitary inspection includes three main stages:

· sanitary-topographic inspection of water source environment;

· sanitary-technical inspection of condition of water source equipment;

· sanitary-epidemiological inspection of area of water source location.

Main task of sanitary-topographic inspection of water source is to discover possible sources of water pollution (dumps, refuse pits, lavatories, livestock farms, cemeteries etc.), distances from them to water source, topography of the locality, (drain direction of rain and snow waters towards water source or in another direction, flow direction of ground waters, overflows). On the basis of sanitary-topographic inspection a map – layout of positional relationship of water source and listed objects with marks of distances and direction of locality slope is created.

In most cases relationship between water source and source of pollution may be determined by research. For this purpose a saturated solution of sodium chloride or solution of fluoresceine is poured into the source of pollution (at least one bucket of mixture for every 10 m of distance towards water source), and every 3-4 hours during one or two days chlorides (or fluoresceines) are sampled in the water source.

The purpose of sanitary-technical inspection is to give a hygienic assessment of condition of technical equipment of hydraulic works at water source. Thus, in case of decentralized (local) water-supply, accuracy of allocation and exploitation of the mineshaft (availability and condition of log cabin, awning, riprap, devices for water lifting, “loamy key trench”); in case of centralized water-supply from ground middle water source – accuracy of arrangement and condition of artesian well, water lifting pumps; in case of surface water source – of diversion scoop and coastal sink. In case of centralized water-supply, sanitary-technical condition of main facilities of water-pipe, water supply network and constructions on it (namely, water-pumps).

Sanitary-epidemiological inspection is aimed to discover and consider the following:

· presence of intestinal infectious diseases (cholera, typhoid, paratyphoid А, В, dysenteries, virus hepatitis etc.) among population, which uses water from this source or lives close to it;

· presence of epizootic diseases (tularemia, brucellosis, anthrax, murrain, mad cow disease (BSE) etc.) among rodents, domestic animals;

· sanitary condition of the settlement (pollution of the territory, methods of collection and disinfection of liquid and solid domestic and industrial waste etc.).

During sanitary inspection water samples from open water reservoir, well or artesian well for further laboratory analysis are taken.

Appendix 2
Technique of water sampling for laboratory analyses

During water sampling from open reservoir or a well the temperature of water is measured by a special thermometer (Fig. 16.1.) or by an ordinary chemical thermometer, the vessel of which is wrapped up with some layers of gauze bandage. Temperature is taken directly in the water source. Thermometer is put down into the water for 5-8 min., then it is quickly drawn up and temperature is read.

[image: image30.jpg]



Fig. Thermometer for taking temperature of water in reservoirs and wells (а), bathometers for water sampling for analysis (b).

Water sampling from open reservoirs and wells is carried out using bathometers of different design and supplied by double cord for putting the instrument down to specified depth and for opening the cork of the vessel at that depth .

For water sampling from flowing water reservoirs (river, brook) there is a design of bathometer with stabilizer that directs a neck of the vessel against the stream.

Water sampling from water tap or equipped catchment is carried out:

· for bacteriological analysis. Sample is put into a sterile bottle of 0.5 l volume, with bulky cork, wrapped with paper cap from above after preliminary singeing of outlet port of the tap or catchment by spirit flame and letting water out from the tap during at least 10 min. In order to avoid bulky cork wetting, only three quarters of the bottle is filled with water to leave at least 5-6 cm of air space under the cork. The bottle with bulky cork is preliminary sterilized in drying box at 1600 С during one hour;

· for short sanitary-chemical analysis (organoleptic criteria, main indices of chemical compound and water pollution). About 1 liter of water is taken into a chemically clean glassware, which was preliminary rinsed with water to be sampled (for complete sanitary-chemical analysis 3-5 l of water are taken off).

During sampling a covering letter is written down. This letter indicates: type, name, location, address of the water source (surface water reservoir, artesian well, mineshaft, catchment, water tap, water-pump); its short specification, weather state during sampling and during last 10 days; reason and goal of sampling (regular inspection, adverse epidemic situation, population complaints about deterioration of water organoleptical properties); laboratory, to which the sample is sent; required extent of examinations (short, full sanitary-chemical analysis, bacteriological analysis, determination of pathogenic microorganisms); date and hour of sampling; research result received during sampling (temperature); who tested (surname, position, institution); signature of an official person, who took the sample.

Samples must be delivered to the laboratory as quickly as possible. Bacteriological analyses must be started during 2 hours since taking samples or in case of keeping samples in refrigerator at 1-8°С at the latest 6 hours. Physical and chemical analysis is made during 4 hours after taking a sample or in case of keeping a sample in refrigerator at 1-8°С at the latest 48 hours. In case of inability to perform the analysis during specified terms, sample must be preserved (except samples for physical-and-organoleptical and bacteriological analyses, and for BOD determination that must be necessarily made during terms specified above). Samples are preserved by 25% of H2SO4 - solution on the basis of 2 ml for 1 l of water or by another method depending on factors to be determined.

Taken sample comes with accompanying form, in which one indicates address details, kind of water source, where samples are directed, aim of the analysis, date and time of taking a sample, signature of an official person, which took this sample.

Appendix 3
	Water quality criteria
	Type of water source

	
	ground waters 
	surface waters

	
	class

	
	Ι
	ΙΙ
	ΙΙΙ
	Ι
	ΙΙ
	ΙΙΙ

	Organoleptic:

	Odor at 200С and 600С, points
	2
	2
	2
	2
	3
	4

	Tastes, points
	2
	2
	2
	2
	3
	4

	Turbidity, mg/dm3
	1.5
	1.5
	10
	20
	1500
	100000

	Colour, degrees
	20
	20
	50
	35
	120
	200

	Temperature,(С
	8-12
	8-12
	8-12
	8-25
	8-25
	8-25

	Hydrogen sulphide, mg/dm3
	-
	3
	10
	-
	-
	-

	Appearance
	without admixtures visible by the naked eye

	Indicators of natural chemical compound (selectively):

	Solid residue, mg/dm3
	1000-1500
	
	
	1000-1500
	
	

	рН
	6-9
	
	
	6,5-8,5
	
	

	Hardness, mg-equiv./dm3
	7-10
	
	
	7-10
	
	

	Chlorides, mg/dm3
	350
	
	
	350
	
	

	Sulphates, mg/dm3
	500
	
	
	500
	
	

	Iron, mg/dm3
	0,3
	10
	20
	1
	3
	5

	Manganese, mg/dm3
	0,1
	1,0
	2,0
	0,1
	1,0
	2,0

	Fluorine, mg/dm3
	1,5
	1,5
	5,0
	
	0,1-0,5
	

	Nitrates, mg/dm3
	45
	45

	Indicators that characterize epidemic safety and natural purification of water reservoirs

	а) sanitary-microbiological:
	
	
	
	
	
	

	Number of saprophitic microorganisms in 1 cm3 of water
	100
	1000-2000

	Number of colon bacilla group bacteria (CBGB) in 1 dm3 of water
	3
	100
	1000
	1000

	Number of  lactose positive colon bacilla (LPCB) in 1dm3 of water
	-
	-
	-
	1000
	10000
	50000

	Number of enterococci, in 1 dm3 of water
	
	10
	10
	
	1000
	

	Pathogenes of enteric infections (salmonellas, shigellas, enteroviruses)
	mustn’t contain
	salmonellas and enteroviruses may be contained in 10% of samples

	b) sanitary-chemical:
	
	
	
	
	
	

	Permanganate oxidizability, mg/dm3
	2
	5
	15
	7
	15
	20

	Ammonia salts, mg/dm3
	
	0.01-0.1
	
	
	0.01-0.1
	

	Nitrite nitrogen, mg/dm3
	
	0.005
	
	
	0.005
	

	Nitrate nitrogen, mg/dm3
	
	0.1
	
	
	0.1
	

	Dissolved oxygen, mg/dm3
	
	-
	
	
	4.0
	

	BOD20, mg О2 /dm3
	
	-
	
	3
	5
	7


.

Topic № 8
Methods and facilities of cleaning, disinfestation of water at the centralized and decentralizing water-supply.
1. Learning objective

1.1. Master requirements to drinking water quality and hygienic importance of some of its indices.

1.2. Acquire the method of the analysis reading and drinking water quality assessment for local and centralized water supply. 

2. Basics
2.1. You should know:

2.1.1. Hygienic indices and standards of drinking water quality (physical, organoleptic, chemical composition) and pollution indices (chemical, bacteriological – both direct and indirect), their scientific substantiation.

2.1.2. Concept and characteristics of centralized (domestic and drinking water pipeline) and decentralized (wells, groundwater intake structures, catchments) water supply systems. 

2.1.3. Hygienic characteristic of conventional and special methods of water quality improvement, technology of their implementation on main facilities of water pipeline at centralized water supply systems.

2.1.4. Scope of measures during sanitary inspection of exploitation of main facilities of water pipeline (individual components of water pipeline and water supply network) as well as wells and groundwater intake structures (catchments).

2.2. You should have the following skills:

2.2.1. To state a hygienic value of drinking water quality according to results of sanitary inspection of the source of water supply and results of the laboratory analysis of water.

2.2.2. To state a hygienic value of different methods of water quality improvement and exploitation efficiency of individual structures and facilities, used for this purpose.

2.2.3. To elaborate the complex of measures to improve water quality and to prevent diseases caused by poor water quality.

3. Self-training questions
3.1. Influence of drinking water quantity and quality and water supply conditions on the population health level and the sanitary conditions of living.

3.2. Water supply rates and their substantiation.

3.3. Waterborne infectious diseases. Peculiarities of waterborne epidemics, their prophylaxis. 

3.4. Diseases of noninfectious origin, which are caused by use of poor quality water and methods of their prevention.

3.5. Problem of waterborne macro- and microelementoses of water origin. Hygienic importance of water hardness. Endemic fluorosis and its prevention.

3.6. Endemic caries. Fluorine prophylaxis of caries and its importance in practice of centralized water supply. 

3.7. Contribution made by Ukrainian hygienists in scientific substantiation and practical implementation of water fluorination in centralized water supply systems of Ukraine. Dependence of water fluorination upon climate conditions of locality.

3.8. Water-nitrate methemoglobinemia as a hygienic problem, its prevention.

3.9. General hygienic regulations on the drinking water quality, their indices – physical, organoleptic, indices of natural chemical composition, their hygienic characteristic. State standard of drinking water. 

3.10. Sources and criteria of water pollution and epidemiologic safety of water – organoleptic, chemical, bacteriological, their hygienic characteristic.

3.11. Comparative characteristic of centralized and decentralized water supply systems.

3.12. Components of water pipeline for intake of artesian water and water from open reservoirs. Sanitary protection zones.

3.13. Standard methods of water purification for centralized water supply system (coagulation, precipitation, filtration), their essence and facilities that are used for this purpose.

3.14. Methods of water disinfection, their classification, hygienic characteristic. 

3.15. Water chlorination, methods of chlorination and reagents, which are used for this purpose, disadvantages of chlorination.

3.16. Water disinfection by ozone treatment and treatment with ultraviolet rays, their hygienic characteristic.

3.17. Special methods for water quality improvement, their essence and hygienic characteristic (desalination, deferrization, deodorization, deactivation).

3.18. Methods of sanitary inspection of centralized water supply systems (preventive and regular). Types of laboratory analysis of water – bacteriological, sanitary and chemical analysis (short and complete). 

3.19. Sanitary inspection of local water supply systems. Equipment and exploitation of wells, groundwater intake structures (catchments). “Sanation” of wells.

3.20. Methods of analysis “reading” and expert assessment of drinking water quality.

4. Self-training assignments
4.1. To solve a following problem: water is taken from the shaft well, which depth from ground surface to water surface is 14 m. Log cabin is made of wood. The well is equipped with an open shed, a cover, a winch with a common dip-bucket. A plot that surrounds the well is clean and there is a fence around it. Sample of water is sent to the laboratory on the 20-th of June of current year, water is sampled into two glass vessels to make sanitary and chemical analysis and bacteriological analysis. Water samples are sealed up; the accompanying letter with information about the state of the well and sampling conditions is attached. The results of laboratory analysis of water samples are the following: transparency – 30 cm according to standard font, colour – 40( according to the scale of potassium dichromate; odour at water temperature equal to 20( and 60(С – is absent (1 point); aftertaste strength – 0 points; sediment – absent; solid residue – 400 mg/l; pH – 7.5; total hardness – 9 CaO mg-equiv/l; total iron – 0.25 mg/l; sulphates – 80 mg/l; fluorine – 1.2 mg/l; chlorides – 82 mg/l; ammonium nitrogen – 0.1 mg/l; nitrite nitrogen – 0.002 mg/l; nitrate nitrogen – 20 mg/l; microbial number – 200 CFU/cm3; CBGB index – 4 CFU /cm3. Assess the water quality of the well and decide whether water in this well is good for domestic and drinking purposes (see Appendix 4). 

4.2. To draw up sanitary certificate of water sample taken from water supply network. The results of the laboratory analysis of water sample are the following: transparency – more than 30 cm according to Snellen scale; colour – 20( according to the standard scale of potassium dichromate; odour and aftertaste – not exceeding 2 points; sediment – absent; turbidity (suspended materials concentration) – 2 mg/l; solid residue – 200 mg/l; iron total – 0.7 mg/l; sulphates – 96 mg/l; chlorides – 34 mg/l; fluorine – 0.8 mg/l; ammonium nitrogen – 0.28 mg/l; nitrate nitrogen – 10 mg/l; nitrite nitrogen – 0.001 mg/l; total hardness 6.3 CaO mg-equiv/l; microbial number – 92 CFU /cm3; coli index – 3 CFU/cm3 (see Appendix 3).

5. Literature
5.1. Principal:

5.1.1. Загальна гігієна. Пропедевтики гігієни. / Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін / За ред. Є.Г. Гончарука. – К.: Вища школа, 1995. – С. 127-129, 283-300. 

5.1.2. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук, Ю.И.Кундиев, В.Г. Бардов и др. – К.: Вища школа, 2000 – С. 142-144; 345-364.

5.1.3. Габович Р.Д., Познанский С.С., Шахбазян Г.Х. Гигиена. – К.: 1983 – С. 57-84.

5.1.4. Загальна гігієна. Посібник до практичних занять. / І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький та ін. / За ред. І.І.Даценко. – Львів.: “Світ”, 1992 – С. 57-59.

5.1.5. Загальна гігієна. Посібник для практичних занять. Друге видання /І.І. Даценко, О.Б. Денисюк, С.Л. Долошицький та ін./За ред. І.І. Даценко:– Львів: „Світ”. - 2001.– С. 104-128.

5.1.6. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. – К.: Здоров’я, 1999. – С. 150-220.

5.1.7. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. Друге видання. – К.: Здоров(я, 2004. – С. 141-205.
5.1.8. Lecture materials.

5.2. Additional:

5.2.1. Минх А.А. Методы гигиенических исследований. – М.: Медицина, 1990. – С. 109-164.

5.2.2. Даценко І.І., Габович Р.Д. Основи загальної та тропічної гігієни. – К.: Здоров’я, 1995. – С. 176-207.

5.2.3. Гончарук Є.Г., Бардов В.Г., Гаркавий С.І., Яворовський О.П. та ін.  Комунальна гігієна/За ред. Є.Г. Гончарука. – К.: „Здоров’я”, 2003. – С. 36-326.

5.2.4. Гончарук Є.Г., Бардов В.Г., Гаркавий С.І., Яворовський О.П. та ін. Коммунальная гигиена/За ред. Є.Г. Гончарука. – К.: „Здоров’я”, 2006. – С. 45-351.

6. Equipment required for the lesson
1. “Drinking water” State Standard, Sanitary Rules and Norms (SRandN) on water of decentralized water supply.

2. Situational task according to results of the laboratory analysis of water and the example of sanitary certificate.

3. Situational tasks on the results of the laboratory analysis of water for students’ self-training.

Appendix 1
Organoleptic properties of water
Odour – is the ability of chemical substances to evaporate and, producing sensible steam pressure over water surface, to irritate receptors of mucous membranes of nose and paranasal sinuses, and in such a way to cause corresponding sense. There is the following differentiation of odours: natural (aromatic, marshy, putrefactive, fishy, grassy and etc.), specific (pharmaceutical) and indeterminate odours. 

Taste and aftertaste — is the ability of chemical substances, existing in water, to irritate taste buds, which are placed on the surface of tongue/tongue surface, and to cause corresponding sense. One can differentiate salty, bitter, sour and sweet tastes. The rest are aftertastes: alkaline, marshy, metallic, aftertaste of mineral oil and etc. 

To characterize the strength of odours, tastes and aftertastes of water there is a standard five-point scale: 

0 — odour (taste, aftertaste) is absent, it can not be detected even by experienced flavourist (taster), 

1 — very slight one, consumer can not detect it, but it can be detected by experienced flavourist (taster), 

2 — slight one, consumer can detect it only in case of drawing consumer’s attention to it, 

3 — perceptible one, consumer easily detects it and shows negative reaction, 

4 — distinct one, water is unusable, 

5 — very intensive one, can be detected at a distance, so water is unusable.

Colour — is natural property of water, depends on humic substances, which are washed out from the soil during formation of surface and ground water reservoirs and give water yellow-brown tint. Colour is measured in degrees using spectrophotometers and photocolorimeters by comparison with the colour of scale of chrome and cobalt or platinum and cobalt solutions, which simulate the natural water colour. 

Appendix 2
Requirements to drinking water quality of centralized water supply 

(Extract from State Standard 2874-82 “Drinking water. Hygienic requirements and quality control” and State sanitary rules and norms (SSRandN) № 136/1940 “Drinking water. Hygienic requirements to water quality of centralized domestic and drinking water supply” 

Organoleptic criteria of drinking water quality

	Criteria, units of measurement
	Standards (maximum)

	
	State Standard 2874-82
	Sanitary rules and norms (SSRandN) 

	Physical and organoleptic

	Odour, points
	2
	2*

	Turbidity, mg/l
	1.5
	0.5 (1.5)**

	Spectral colour, degrees
	20
	20 (35)***

	Aftertaste, points
	2
	2 *

	 Chemical and organoleptic

	Hydrogen index, pH value, within the range, units.
	6.0—9.0
	6.5—8.5

	Iron, mg/l
	0.3 (1.0)
	0.3

	Total hardness, mg-equiv/l
	7.0 (10.0)
	7.0 (10.0)

	Sulphates, mg/l
	500
	250 (500)

	Solid residue (total mineralization), mg/l
	1000 (1500)
	1000 (1500)

	Polyphosphate residue, mg/l
	3.5
	—

	Chlorides, mg/l
	350
	250 (350)

	Copper, mg/l
	1.0
	1.0

	Manganese, mg/l
	0.1
	0.1

	Zinc, mg/l
	5.0
	—

	Chlorophenols, mg/l
	—
	0.0003


 * — dilution index, DI (till odour, aftertaste disappear),
** —nephelometric turbidity units NTU.
*** — values enclosed in brackets can be allowed in consideration of specified situation.

Criteria of drinking water epidemic safety 
	Indices, units of measurement
	Standards 

	
	State Standard 

2874-82
	Sanitary rules and norms (SSRandN) 

	Microbiological 

	Amount of bacteria in 1 ml of water (total microbial number, TMN), CFU /ml
	Maximum 100
	Maximum 100*

	Amount of colibacillus group bacteria (coli-form microorganisms), i.e. CBGB index, CFU /l
	Maximum 3
	Maximum 3**

	Amount of thermostable colibacilli (fecal coli-forms), i.e. FC index, CFU /100 ml
	—
	Absence ***

	Amount of pathogenic microorganisms, CFU /l
	—
	Absence ***

	Amount of coli-phages, PFU /l
	—
	Absence ***

	Parasitologic 

	Amount of pathogenic intestinal protozoa (cells, cysts) in 25 l of water
	—
	Absence

	Amount of intestinal helminths (cells, roes, larvae) in 25 l of water 
	—
	Absence


* — For 95% of water samples from water supply network that are analyzed during a year,

** — For 98% of water samples that get into water supply network and are analyzed during a year. In case of excess of CBGB index at the stage of identification of the colonies that have grown, extra analyses are to be made to discover presence of excrementitious coli forms, 

*** — If presence of excrementitious coli forms are discovered in 2 successively taken samples, it is necessary to start making analyses of water within 12 hours to discover presence of agents of infectious diseases of bacterial or viral ethiology (according to epidemiologic situation).

Toxicological criteria of drinking water chemical composition safety 

	Criteria
	Standards (maximum), mg/l

	
	State Standard 

2874-82
	Sanitary rules and norms (SSRandN) 

	Nonorganic components

	Aluminium 
	0.5
	0.2 (0.5)*

	Barium 
	—
	0.1

	Beryllium 
	0.0002
	—

	Molybdenum 
	0.25
	—

	Arsenic 
	0.05
	0.01

	Polyacrylamide residue 
	2.0
	—

	Selenium 
	0.001
	0.01

	Lead 
	0.03
	0.01

	Strontium 
	7.0
	—

	Nickel 
	—
	0.1

	Nitrates 
	45.0
	45.0

	Fluorine: І—ІІ climatic zone

               ІІІ climatic zone

               ІV climatic zone
	1.5

1.2

0.7
	1.5

	Organic components

	Trihalogenomethane (THM, sum) 

Chloroform 

Dibromochloromethane 

Carbon tetrachloride 
	—

—

—

—
	0.1

0.06

0.01

0.002

	Pesticides (sum)
	—
	0.0001**

	Integral indices

	Permanganate oxidizability
	—
	4.0

	Total organic carbon
	—
	3.0


* Value enclosed in brackets can be allowed in case of water treatment with reagents that include aluminium,

** List of controllable pesticides is drawn up in consideration of specified situation.

Drinking water radiation safety criteria

	Criteria
	Standards (maximum), Bq/l

	
	State Standard 

2874-82
	Sanitary rules and norms (SSanR&N) 

	Total activity concentration α-emitters
	—
	0.1

	Total activity concentration β-emitters
	—
	1.0


Note: For special regions the Norms of drinking water radiation safety are to be submitted to chief government sanitary inspector of Ukraine approval

Criteria of physiologic value of mineral composition

	Criteria, units of  measurement
	Standards

	
	State Standard 

2874-82
	Sanitary rules and norms (SSRandN) 

	Total mineralization, mg/l
	—
	from 100.0 to 1000.0

	Total hardness, mg-equiv/l
	—
	from 1.5 to 7.0

	Total alkalinity, mg-equiv/l
	—
	from 0.5 to 6.5

	Magnesium, mg/l
	—
	from 10.0 to 80.0

	Fluorine, mg/l
	—
	from 0.7 to 1.5


Appendix 4

Requirements to drinking water quality of decentralized water supply 

(Extract from “Sanitary regulations on arrangement and maintenance of wells and catchments used for decentralized domestic and drinking water supply”, 

№ 1226-75).

1. Organoleptic criteria:

- odour, points, 








maximum 2–3

- aftertastes, points








maximum 2–3

- transparency, cm








minimum 30 

- turbidity, mg/dm3








maximum 1.5

- spectral colour, degrees







maximum 30 

- temperature, °С








8-12

- surface appearance




        absence of visible impurities

2. Bacteriological criteria of epidemiologic safety:

- microbial number, CFU /cm3 





          maximum 200-400

- coli index, CFU /dm3







maximum 10

3. Sanitary and chemical criteria of epidemic safety:

- permanganate oxidizability, О2 mg/dm3       



maximum 4

- ammonium nitrogen, mg/dm3






maximum 0.1

- nitrite nitrogen, mg/dm3







maximum 0.005

- nitrate nitrogen, mg/dm3






maximum 10.0

- chlorides, mg/dm3







maximum 350


4. Chemical and organoleptic criteria:

- solid residue, mg/dm3







1000 (1500)

- hardness, CaO mg-equiv/dm3






maximum 10

- iron, mg/dm3








0.3 (1.0)

- sulphates, mg/dm3







maximum 500


5. Criteria of safety according to chemical composition:

- fluorine, mg/dm3








0.7-1.5

- nitrates, mg/dm3








maximum 45.0

- other chemical substances
within the limits of maximum allowable concentrations (MAC) according to (SSRandN)  № 4630-88.

Appendix 5

Procedure of water quality hygienic assessment according to results of sanitary inspection and results of laboratory analysis (technique of water analysis “reading”)

Technique (algorithm) of water analysis reading consists of 7 stages.

At the first stage we define the type of requirements to water quality:

The first type includes requirements to drinking tap water quality when having centralized domestic and drinking water supply. This water should be high quality water and satisfy the required criteria of the active standard (State Standard 2874-82 “Drinking water. Hygienic requirements and quality control”, State sanitary rules and norms (SSRandN) № 136/1940 „Drinking water. Hygienic requirements to water quality of centralized domestic and drinking water supply”).
The second type includes requirements to quality of well (spring) water. It should also be high quality water and satisfy the requirements of “Sanitary regulations on arrangement and maintenance of wells and catchments used for decentralized domestic and drinking water supply” № 1226-75. 

The third type includes requirements to quality of water from sources (underground and surface) of centralized processing and drinking water supply. It is regulated by the State Standard 2761-84 “Sources of centralized domestic and drinking water supply. Hygienic, technical requirements and selection regulations”. 

The fourth type includes requirements to quality of hot water, which should satisfy the requirements of «Sanitary regulations for design and exploitation of centralized hot water supply systems № 2270-80». 

At the second stage we assign the task: to make up a conclusion about the quality of drinking water from water pipeline or from well, to assess quality and effectiveness of water treatment at the facilities of water supply stations, to define the cause of caries or dental fluorosis initiation among the population, to define the cause of methemoglobinemia progress among children and people of declining years, to ascertain the cause of case of mass infectious disease, to evaluate effect of the new reagents, which are used at water supply stations, or effect of the new polymeric materials, which are used for construction of the facilities of water purification plants or water pipes etc., on drinking water quality.

At the third stage we assign the programme and the extent of laboratory analyses. To draw a conclusion about the quality of drinking tap water (from pipes or street water intake standpipe) according to State Standard 2874-82 we must make analyses of the physical and organoleptic (odour, taste and aftertaste, spectral colour, turbidity) and the sanitary and microbiological (microbial number and coli index) indices. To draw a conclusion about the quality of well water according to “Sanitary Regulations...” № 1226-75 we must make analyses of the physical and organoleptic (odour, taste and aftertaste, spectral colour, turbidity), the chemical and organoleptic (solid residue, total hardness, content of iron, active reaction), the sanitary and microbiological (microbial number and coli index), the sanitary and chemical (permanganate oxidizability, content of nitrogen, nitrates, nitrites and ammonia) criteria, and criteria of safety according to chemical composition (fluorides). To define the potential cause of caries or dental fluorosis, it is necessary to assess content of fluorine in drinking water, water-nitrate methemoglobinemia — concentration of nitrates, infectious disease — to make bacteriological or virological analyses, effect of polymeric materials — proper chemical analyses and etc. 

At the fourth stage we check-up the completeness of entered information and period of carrying out of the analyses.

If water sample was taken at a water supply station, from a water intake standpipe or from a shaft well, there should be presented data of sanitary (sanitary and topographic, sanitary and technical, sanitary and epidemiologic) inspection and the results of the laboratory analysis of water according to the programme of the analyses.

If tap water sample was taken, there should be presented the results of the laboratory analysis of water according to the proper programme of the analyses.

Bacteriological analyses should be made during 2 hours after the sampling or not later than in 6 hours only if the sample is kept in cooler at the temperature range 1—8 °С. The physical and chemical analysis is made during 4 hours after the sampling or not later than in 48 hours only if the sample is kept in cooler at the temperature range 1—8 °С. 

At the fifth stage we analyze the data of sanitary inspection and make up the following preliminary conclusions: if there are any reasons to suppose that water is polluted, of poor quality, epidemically dangerous, and if there are conditions for water pollution in the source of water supply, in the well, in the water intake standpipe. 

At the sixth stage we analyze the data of the laboratory analysis of water according to each group of criteria in the following order: 1) physical and organoleptic, 2) chemical and organoleptic, 3) indices of safety according to chemical composition, 4) sanitary and microbiological and 5) sanitary and chemical criteria of epidemic safety. Here we make qualitative and quantitative assessment for each criterion. For example, total hardness of water is 9 mg-equiv/l. We explain in the conclusion: “Water is hard, has total hardness that exceeds the standard of 7 mg-equiv/l”. If solid residue of water amounts 750 mg/l, we record: “Water is sweet, as solid residue is less than 1 000 mg/l, it has high mineralization”. If odour — 2 points, aftertaste — 2 points, transparency— 30 cm, suspended materials concentration — 1.5 mg/l, colour — 20 degrees, the conclusion is: “Water has no odour, no aftertaste, it is transparent, and without colour i.e. it has good organoleptic properties and according to this group of criteria satisfies the requirements of State Standard 2874-82”.

At the seventh stage a doctor draws a general conclusion about water quality according to the task and makes recommendations for the improvement of water quality if it is necessary. 
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