
INDUSTRIAL WASTE MANAGEMENT 

UNIT-1 

INTRODUCTION 

1. Define the term Population Equivalent. 

              Population Equivalent is the term which indicates the strength of the industrial waste 

waters for estimating the treatment required at the municipal sewage treatment plant. , it is define 

as the ratio of standard BOD‟s of industrial sewage to the standard BOD of domestic sewage per 

person per day. 

      Population Equivalent = Standard DOD of industrial sewage/standard BOD of domestic 

sewage.  

2. What are Hazardous wastes? 

       Hazardous waste are the waste which by their nature and quality may be potentially 

detrimental to human health and or the environmental and which require special treatment and 

disposal. 

3. what is mean by sewage sickness? 

     When sewage is continuously applied on a piece of land the pores or void in the soil gets 

clogged and the free circulation of air will be prevented .This is known as sewage sickness. 

4.What is the significance of BOD/COD ratio of industrial effluents? 

   B.O.D is the amount of dissolved oxygen needed by aerobic biological organisms in a body of 

water to break down organic material present in a given water sample at certain temperature over 

a specific time period. 

   The chemical oxygen demand (COD) test is commonly used to indirectly measure the amount 

of organic compounds in water. 

5.What are the steps in waste audit? 

 Scope the audit 

 Gathering the data or filling in the gaps 

 Developing the action plan and implementation 

6. What is meant bu industrial waste?  

          Industrial waste is the waste produced by industrial activity which includes any material 

that is rendered useless during a manufacturing process such as that of factories, mills 

and mines.           

7.What is biodegradable organic matter? 

                      The organic matter which is decomposed by bacteria ,under biological action, is 

called biodegradable organic matter. 

8. What is the method used to disposed radioactive hazardous wastes? 

 Diluted and Disperse method 

 Delay and decay method 

 Concentrate and contain method 

 Reclamation method 

9.Distinguish between sewage and sewerage? 

        SEWAGE: The society‟s wastes are mixed with sufficient quantity of water and carried 

through closed conduits under the condition of gravity flow.This mixtures of water and waste 

products, popularly called sewage. 

        SEWERAGE: The art of collecting, treating and finally disposing of sewage is known as 

sewerage. 

10.What is Bioassay studies? 

       Determination of the strength or biological activity of a substance, such as a drug, by 

comparing its effects with those of a standard preparation on a test organism. A test used to 

determine such strength or activity 
11.What is percapita water demand? 
            It is the annual average amount of daily water required by one person ,and includes the 
domestic use, industrial and commercial use, public use, wastes, thefts etc. 
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12.Why there is need for public awareness? 

         The United Nations Conference on Environment and Development held at Reo de Janeiro 

in 1992 (popularly known as „Earth Summit‟) and world summit on sustainable development at 

Johannesburg in 2002, have highlighted the key issues of global environmental concern. They 

have attracted the attention of people. Any government at its own cannot achieve the goals of 

clear environment until the public participate in action. Public participation is possible only when 

the public is aware about the ecological and environmental issues. Eg. Ban- the littering of 

polythene. 

13.Write role of NGOs in public awareness. 

1. Advise the government in interacting with ground level people 

2. Organize public meetings to create environmental awareness 

Eg: Recent report of „centre for science and environment‟ on permissible limits of pesticides in 

cola drinks. 

14. Define ecosystem. 

An ecosystem is defined as a natural functional ecological unit comprising of living 

organisms and their non-living environment that interact to form a stable self supporting system . 

Eg: Pond, lake, desert, grassland, forest, etc. 

15. Write notes onenergy flow in ecosystem. 

The flow of energy in an ecosystem is unidirectional. It flows from producer level to 

consumer level and never in the reverse direction.The process of energy flow involves transfer of 

energy from autotrophs to various components of heterotrophs and help in maintaining bio 

diversity. The main source of energy in the ecosystem is sunlight.  

16. Define food chain. 

Plants by photosynthesis convert solar energy into protoplasm. Small herbivores consume 

the vegetable matter and convert into animal matter which in turn eaten by large carnivores. This 

sequence of eaten and being eaten , produces transfer of food energy known as food chain. 

17. Define food web. 

The food relationship between various organisms is being depicted by linking all the 

possible prey and predators of different food level. In an ecosystem linking of feeding habit 

relations will provide a food web. 

18. Define ecological pyramids. 

The energy biomass and number of organisms gradually decreases from the producer 

level to the consumer level. The total mass of herbivores in an ecosystem will generally be less 

than the total mass of plants. Similarly the total mass of carnivores will be less than the total 

mass of herbivores. The graphical representation of the number, biomass and energy of various 

energy levels is called ecological pyramid. In any ecological pyramid the producer forms the 

base and the successive levels form the tires which can make the apex. 

Types of ecological pyramids: 

a) pyramid of numbers 

b) pyramid of biomass 

c) pyramid of energy 

Eg: Grassland ecosystem – pyramid of number – upright pyramid 

19. Define biodiversity. 

Biodiversity is the abbreviated word for “biological diversity” (bio-life or living 

organisms, diversity-variety). Thus biodiversity is the total variety of life on our planet, the total 

number of races, varieties and species. The sum of total of various types of microbes, plants and 

animals (producers, consumers and decomposers) in a system. 



The concept of biodiversity may be analyzed in 3 different levels. They are 

1. ecosystem diversity 

2. species diversity 

3. genetic diversity 

20. Define species diversity. 

Species diversity describes the number of kinds of organisms within individual 

communities or ecosystems. 

21. Define genetic diversity. 

Genetic diversity is a measure of the variety of versions of same gene within individual 

species.                    

UNIT-2 

                           CLEANER PRODUCTION 

1. What is Cleaner production? 

Cleaner production is a preventive, company-specific environmental protection initiative. 

It is intended to minimize wasteand emissions and maximize product output. 

2. Define a) Decibel b) COD 

a) Decibel:-Decibel (dB) is defined as the one tenth of the longest unit Bel. 

b) COD:-COD (Chemical Oxygen Demand) is the amount oxygen required for chemical 

oxidation of organic matter using some oxidizing agent like K2Cr2O7 and KMnO4. 

3. What are the effects of noise pollution? 

•Interferes with man‟s communication 

•Hearing damage 

4. What is waste audit? 

A waste audit is a formal, structured process used to quantify the amount and types of 

waste being generated by an organisation. 

5.What are the objectives of the audit? 

The audit's objectives will largely determine the waste types and physical locations to be audited. 

Some examples of audit objectives could be: 

 to determine composition and quantities of waste being generated 

 to measure effectiveness of existing waste management systems 

 to identify opportunities for improving waste management systems and strategies 

 to collect baseline data for measuring the effectiveness of waste minimisation strategies. 

6. What is disaster? Give few examples 

Disaster is a geological processes and is defined as the sudden calamity which brings 

misfortune and miseries to human community 

e.g., flood, cyclone, landslide, earthquake and Tsunami 

7.What is meant by incineration? 

         Incineration is a waste treatment technology that involves the combustion of organic 

materials and/or substances. Incineration and other high temperature waste treatment systems are 

described as "thermal treatment" 
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8.What are solid wastes?How solid wastes are disposed ultimately? 

The wastes generated and discarded from human and animal activites that are normally 

solid are called as solid wastes. solid wastes are disposed by landfill,incineration,composting 

methods 

9. Give any six air pollutants 

   1) Sulphur dioxide 

   2) Nitrogen oxides 

   3) Sulphur trioxide 

   4) Carbon dioxide 

   5) Hydrocarbons 

   6) Carbon monoxide 

10. Give any three methods of air pollution control equipment 

   1) Catalytic converters 

   2) Cyclone collectors 

   3) Electrostatic precipitators 

11. What is smog? 

           It is a mixture of smoke and fog which forms droplets that remain suspended in the air. 

12. What is point source of water pollution? 

  Point source is discharge pollutants at specific locations through pipes, ditches into 

bodies of surface waters. 

13. When a sound causes noise pollution? 

  Noise beyond 120 dB 

14. What are the types of solid waste? 

   1) Municipal waste 

   2) Industrial waste 

   3) Hazardous waste 

15. What is waste minimization? 

Industrial manufacturing system the primary concern should be reducing the quantities of 

waste materials produced. This avoids the necessity to threat and disposal off such materials. 

16. List some of the effects of air pollution on physical properties of atmosphere. 

   1) Decrease in the visibility 

   2) Reduction of Solar radiation 

   3) Effects on weather conditions 

   4) Effects on atmospheric constituents 

17. What are the impacts of carbon monoxide on human health? 

At lower doses, they can impair concentration and neurobehavioral function whereas in 

higher doses they can cause heart pain and even death. When inhaled it has the ability to 

combine with haemoglobin of blood and reduce its ability in transfer of oxygen to the brain, 

heart, and other important organs. But carboxyaemoglobin contents of blood depend on the CO 

contents of the air inhald, time of exposure and the activity of the person inhaling. It is 

particularly dangerous to babies and people with heart disease. 

18. How air pollution can be controlled at source? 

   1) Proper use of the existion equipment 

    2) Change in process 



   3) Modification or Replacement of equipments 

   4) Installation of controlling equipments 

19. What are the particulate control equipment? 

   1) Gravitational settling chambers 

   2) Cyclone separators 

    3) Fabric filters (or) Bag filters 

    4) Electrostatic precipitators 

   5) Wet scrubbers (or) Wet collectors 

20. Define water pollution. 

Water pollution is defined as any physical,chemical or biological change in quality of 

water that has a harmful effect on living organisms or makes the water unsuitable for needs. 

21. How can you differentiate point? Source from non-point source of pollution. 

Point sources discharge pollutant at a specific place through pipe lines, sewer lines, or 

ditches into water bodies. Non point sources discharge pollutants from large and scattered area. 

These sources have no specific location. 

22. What are the effects of inorganic substances in water? 

   1) Makes the water unfit for drinking and other purposes. 

   2) Corrosion of metals exposed to such waters. 

   3) Causes skin cancers, damages to spinal,CNS, liver and kidneys. 

   4) Reduces crop yield. 

23. Define soil pollution. 

Soil pollution is defined as the introduction of substances, biological organisms, or 

energy into the soil, resulting in a change of the soil quality, which is likely to affect the normal 

use of the soil or endargering public health and the living environment. 

24. What is the cause of noise pollution? 

   1) Road traffic noise 

   2) Air traffic noise 

   3) Rail traffic noise 

   4) Domestic noise 

   5) Industrial noise 

   6) Incompatible land use 

25.What is marine pollution? 

  Marine pollution is defined as the discharge of waste substances in to the resulting in 

harm to living resource, hazards to human health, hindrance to fishery and impairment of quality 

for use of sea water. 

26. How solid wastes are disposed ultimately? 

Landfill,incineration,composting 

27. What are the causes of water pollution? 

•Domestic sewage 

•Industrial effluents 

•Synthetic detergents 

•Agro chemicals 

•Oil 

•Thermal pollutants 

•Run off from land fills 

 



 

UNIT-3 

POLLUTION FROM MAJOR INDUSTRIES 

1.What are the process used in treatment of industrial wastes? 

                Depending upon the mode of discharge of the waste, and the nature of the consist of 

any  one or more of the following process. 

 Equalization 

 Neutralization 

 Physical treatment 

 Chemical treatment 

 Biological treatment 

2.Factors affect the planning for a industrial waste water treatment plants?            

 The discontinuous and some time  seasonally discharge wastes. 

 High  

3. Define overgrazing (or) Explain overgrazing. 

Overgrazing is a process of, “eating away the forest vegetation without giving it a chance 

to regenerate”. 

4. What are the renewable and non-renewable energy resources? Give examples. 

Renewable energy resources are natural resources which can be regenerated continuously 

and are inexhaustible. They can be used again and again in an endless manner. 

Examples: 

Renewable energy sources: wood, solar energy, wing energy. 

Non-renewable energy resources: coal, petroleum. 

5. State the problems caused by the construction of Dam. 

(a) Displacement of tribal people. 

(b) Loss of non-forest land. 

(c) Loss of forests, flora and fauna. 

(d) Landslips. Sedimentation and siltation occurs. 

(e) Stagnation and waterlogging around reservoirs retards plant growth. 

(f) Breeding of vectors and spread of vector-borne diseases. 

(g) Reservoir induced seismicity (RIS) causes earthquakes. 

(h) Navigation and aquaculture activities can be developed in the dam area. 

6. What are the conventional sources of energy for the mankind? 

Non – renewable energy resources are natural resources, which cannot be regenerated 

once they are exhausted. They cannot be used again. 

7. What is desertification? Give two reasons for it. 

It is a progressive destruction of degradation of arid or semi-arid lands to desert. 

Reasons: 1. Desertification 2. Overgrazing 3. Mining 4. Quarrying 

8. What is water logging? 

Water logging is the land where water stand for most of the year. 

9. What do you mean by environmental impact? (Or) Define environmental impact 

statement. 

Environmental impact is nothing but the effect on the natural environment caused by 

various human actions. (or) It is defined as an analysis of the expected effects of a development 

on the surrounding environment. It describes the environmental effects and solutions. It includes 

two types (i) Indirect effects Example: Pollution. 

                 (ii) Direct effects Example: Cutting down trees. 



10. Explain soil leaching. 

The process in which materials in or on the soil gradually dissolve and are carried by 

water seeping through the soil. 

Effect of soil leaching: 

1. It removes valuable nutrients from the soil. 

2. It may carry buried wastes into ground water and contaminates it. 

11. Write any two functions of forests. 

1. Forests perform very important functions both to humans and to nature. 

2. They are habitats to millions of plants, animals and wildlife. 

3. They recycle rainwater and remove pollutants from air. 

4. They control water quality and quantity. 

12. What are the causes of deforestation? 

(i) Developmental projects.             (ii) Mining operations. 

(iii) Raw-materials for industries.   (iv) Fuel requirements. 

(v) Shifting cultivation.                   (vi) Forest fires. 

13. What are the advantages in conjuctive use of water? 

(i) Control of water logging. 

(ii) Use of saline water, especially for cooling purpose. 

(iii) Control of salt intrusion in coastal acquifers. 

(iv) Controlled withdrawal of water from ground water aquifer. 

14. What is meant by soil erosion? 

Soil erosion is the process of removal of superficial layer of the soil from one place to 

another. Soil erosion also removes the soil components and surface liter. 

15. Define sustainable forestry? 

Sustainable forestry is the optimum use of forest resources, which meet the needs of the 

present without compressing the ability of future generations to meet their own needs. 

16. Differentiate between deforestation and forest degradation. 

s.no Forest Degradation Deforestation 

1 It is the process of deterioration of 

forest materials. 

It is the process of destruction of 

forest materials. 

2 Slow process Rapid process 

3 Can be recovered Cannot be recovered. 

17. Define the term deforestation. 

Deforestation is the process of removal (or) elimination of forest resources due to many 

natural or man-made activities. In general deforestation means destruction of forests. 

18. Differentiate renewable and non-renewable sources of energy. 

s.no Renewable energy Non-renewable energy 

1 It is regenerated continuously Cannot be regenerated. 

2 In exhaustible Exhausted. 

3 It can be used again and again Cannot be used again. 

4 It is pollution free. It pollutes the atmosphere. 

5 Available in limited amount in  

nature. 

Available in unlimited amount in 

nature. 

6 It is developed in a long period. It is developed in a short period. 

 

 

 



19. Mention the various causes of desertification. 

1. Deforestation 2. Over grazing 3. Water management 4. Mining and quarrying 5. 

Climate change 6. Pollution. 

20. What is eutrophication? 

A large proportion of N and P fertilizers used in crop fields is washed off by the runoff 

water and reaches the water bodies causing over nourishment of the lakes. The process of 

accumulation of nutrients in the water bodies is called eutrophication. 

21. Write any two adverse effects caused by overgrazing. 

(i) Land degradation. 

(ii) Soil erosion. 

(iii) Loss of useful species. 

UNIT-4 

TREATMENT TECHNOLOGIES 

1. What is waste treatment technologies? 

There a number of different waste treatment technologies for the disposal, recycling, storage, 

or energy recovery from different waste types. Each type has its own associated methods 

of waste management. 

2. Write the objectives of consumerisation: 

 Improves rights and power of the buyers 

 Making the manufacturer liable 

 Reuse and recycle the product 

 Reclaiming useful parts 

 Reusable packing materials 

 health and happiness 

3. What are the three important components of sustainable development? 

The three important components of sustainable development are 

i. Economic development (like industrial development, creating job opportunities, utilization of 

natural resources for developing the quality of life) 

ii. Community development (providing food, shelter, cloth, education, and other essentials for 

the human beings). 

iii. Environmental protection (providing clear air, water and environment for the present and 

future generations and utilization of resources in a sustainable manner). 

4. List some of the characteristics of a sustainable society. 

i. All the material processes will be designed to be of cyclic nature. 

ii. There will not be any waste material or pollution of air, water, land and environment. 

iii. The output from one system will be used as input to other systems. 

iv. Only renewable energy will be used in the society, either directly or in the forms of 

hydro-power, wind power solar power and biomass. 

v. The human population will be either stable stable in size or gradually Declining. 

5. Define urbanisation . 

Urbabisation is defined as „the process movement of human population from rural areas 

to urban areas in search in search of better economic interests with better education, 

communication, health, civic facilities and other day to day needs.‟ 

6. What are problems or discomforts faced by rural people? 

 Lack of modernization of agricultural sector: 

 Lack of job opportunities; 
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 Poor life style; 

 Poor health facilities; 

 Poor education facilities; 

 Poor transportation facilities; 

 Poor availability of energy. 

7. What are the uses of energy in an urban areas? 

Energy is used in an urban area for the following. 

(a) For industrial activities 

(b) For transportation 

(c) For water apply 

(d) For building & commercial use 

(e) For cleaning of pollutants 

(f) For essential services. 

8. Define water conservation. Also indicate some of the water conservation techniques. 

The production, development and efficient management of water resources for beneficial use 

is called as water conservation. The following are some of the techniques for water conservation. 

 Rain water harvesting 

 Watershed management 

 Construction of storage reservoirs 

 Reuse of industrial wastewater 

 Better agricultural practices 

9. What do you know about watershed? 

A watershed is defined as the geographic area from which water in a particular stream, 

lake or estuary originates. It includes entire area of land that drains into the water body. It is 

separate from other system by high points in the area such as hills or slopes. 

10. What is watershed management ? 

Watershed management is a process aimed at protecting and restoring the habitat and 

water resources of a watershed, incorporating the needs of multiple stakeholders. 

11. What are the impacts of human activities on watershed? 

(a) Alteration of water course 

b) Addition of pollution sources 

(c) Urbanisation 

(d) Securing of channels. 

12. What are the two important principles of watershed management? 

The two important principles of watershed management are: 

1) To preserve the environment, and 

2) To use the most cost-effective means to achieve this goal. 

13. Name some of the factors causing relocation of people. 

(a) Development activities 

(b) Natural and man-made disasters 

(c) Conservation initiatives. 

14. Define resettlement and rehabilitation. 

Resettlement is defined as the process of simple relocation or displacement of human 

population without considering their individual, community or societal needs. Rehabilitation is 

defined as the process of replacing the lost economic assets, rebuilding the community system 



that have been weakened by displacement, attending to the psychological trauma of forced 

separation from livelihood. 

15. How do you define term ‘Environmental Ethics’? 

Environment Ethics is the branch of ethics which is analyzing about human use or Earth‟s 

limited resources. 

16. What are the factors that influence climate change on the earth? 

Climate change on the earth is influenced by the following factors. 

 Variations in the Earth‟s orbital characteristics. 

 Atmospheric carbon dioxide variations. 

 Volcanic eruptions 

 Variations in solar output. 

17. List out any four effects of climate change. 

Mean sea level is increased on an average of around 1.8mm per year. Many ecosystems 

of the world have to adapt to the rapid change in global temperature. The rate of species 

extinction will be increased. Human agriculture, forestry, water resources and health will be 

affected. 

18. Define Global warming. 

Global warming is defined as the increase in temperature of the earth, which causes more 

changes in climate. 

19. How can global warming be controlled? 

i. Reduction in consumption of fossil fuel such as coal and petroleum. 

ii. Use of biogas plants. 

iii. Use of nuclear power plants. 

iv. Increasing forest cover. 

v. Use of unleaded petrol in automobiles. 

vi. Installation of pollution controlling devices in automobiles and industries. 

20. What are the two principal acids present in acid rain? 

           Sulphuric acid (H2SO4) and Nitric acid (HNO3). 

21. State the declaration about the sustainable development. 

The Rio declaration states that, “human beings are at the center or concern for sustainable 

development. They are entitled to a health and productive life in harmony with the nature. Rvery 

generation should leave air., water and soil resources without any pollution as pure as it came to 

the Earth.” 

UNIT-5 

HAZARDOUS WASTE MANAGEMENT 

1. How the population problem in India is analyses? 

India‟s population problem may be viewed from three aspects 

(1) The absolute size of population 

(2) The rate of growth of the population 

(3) The age structure of the population. 

2. What is population explosion? 

Population explosion means the rapid population growth which is unexpected and 

Unimaginable. 

3. What are the major precautions to avoid AIDS? 

1.education 2. prevention of blood borne HIV transmission 3. drug treatment 

 

 



4. Name some health related fitness components. 

1.Muscular strength and endurance 

2. Flexibility 

3. Body composition 

4 Cardio-vascular endurance 

5. Write about the value of education to the society. 

1. Improve the integral growth of human being  

2. create attitude andimprovement towards sustainable lifestyle  

3. to understand about natural environment. 

6. What are the major objectives of family welfare programme in India? 

1. reduce infant mortality rate to below 30/100 infants 

2. achieves 100% registration of birth, death and marriage 

3.encourage late marriage and later child birth 

            4. constrain the spread of AIDS/HIV 

7. Define Demography. 

It refers to the science of dealing with the study of size, composition and territorial 

distribution of population; it includes study of natality,fertility,mortality, migration, and social 

mobility. 

8.What is vital statistics? 

Vital statistics are referred to systematically collected and compiled data relating to vital 

events of life such as birth, death, marriage, divorce,adoption,etc. Vital statistics are an 

indication of the given situation and help us in answering many health-related queries 

9.Name the fundamental rights of an Indian citizen. 

1. Right to equality 

2. Right to freedom of Speech and Activity 

3. Right against Exploitation 

4. Right to Freedom of Religion 

5. Cultural and Educational Rights 

6. Right to Constitutional Remedies. 

10.What is zero growth curve? 

It indicates the slow and steady growth in population . 

11. Differentiate between HIV and AIDS. 

HIV-Human innuno deficiency virus cause AIDS disease.virus is passed through infected 

blood,semen. 

AIDS-Acquired Immuno Deficiency Syndrome 

Acquired means disease is not hereditary but develops after birth from contact with a disease 

causing agent. Immune deficiency means that the disease is characterized by a weakening of 

immune system. 

12.What is opportunistic infection? 

Infection with HIV can weaken the immune system to the point that it has difficulty 

fighting off certain infections. These types of infections are known as “opportunistic infections” 

because they take the opportunity to weaken the immune system which causes 

illness of the body. 

13. List the means of HIV transmission. 

There are four main ways in which HIV can be passed on: 

1. By having vaginal, anal or oral sex without a condom with someone who has HIV. 

2. By using needles, syringes or other drug-injecting equipment that is infected with HIV. 



3. From a woman with HIV to her baby (before or during birth) and by Breast feeding. 

4. By receiving infected blood, blood products or donated organs as part of medical treatment. 

14. Name some tests available to find HIV infection. 

In addition to the EIA or ELISA and Western blot, other tests now available include: 

 Radio Immuno Precipitaion Assay (RIPA) 

 Dot –blot immuno binding assay 

 Immuno fluorescence assay 

 Nucleic acid testing 

 Polymerase Chain Reaction (PCR) 

15. List the special features of Comprehensive programme on women and 

child welfare. 

1. Personality 

2. Reduction of Deprivation 

3. Co-ordinational Effectivity 

4. Maternity and Motherhood 

16. What are the reasons responsible for population explosion? 

 Invention of modern medical facilities reduces the death rate and increases the birth 

rate 

 Increase of life expectancy 

 Illiteracy 

17. Name Some applications of IT in health. 

 Most of the ICU‟s (Intensive Care Units) are now using computers to monitor the 

progress and condition of the patient, undergoing treatments. 

 Expert opinions from doctors away from the place can be sought with help of IT tools 

like video conferencing etc. 

It can be used in the analysis and research on various potential medicines /drugs to be 

used in medical treatments. 

18.List the applications of IT in environment. 

a. Remote Sensing 

b. Geographic Information System (GIS) 

c. Global Positioning System(GPS) 

d. Meterology 

 

PART B 

1) Describe the types of screens with need sketch.  

2) Design a detritus tank if the dry weather flow of a separate system of sewage scheme is 130 

l/s. Assume (i) The maximum flow to be three time to average 

(ii) The definition period as 45 seconds (iii) The velocity as 30 cm/s 

3) Explain classification of Treatment processes?  

4) A grit chamber is designed to remove particles with a diameter of 0.2mm, specific gravity 

2.65.Settling velocity for there particles has been found to range from 0.016 to 0.22 m/sec, 

depending on then shape factor, A flow through velocity of 0.3 m/s. Will be maintained by 

proportioning weir determine the channel dimensions for a maximum waste water flow of 10,000 

cum/day. 

5) Design in a preliminary treatment unit the screen and the detritus tanks for 50,000 people. The 

dry weather flow is 110 lit / h / day. Assume the maximum flow as 3 times the DWF. Assume 

suitably the data not given.  



6) What do you understand by unit operations and processes? What is its importance in water 

and waste water treatment? Elaborate various types of unit operations used for waste water 

treatment. 

7) Estimate the screen requirement for a plant treating a peak flow of 60 million liters/day of 

sewage. 

8) Design a detritus tank for a DWF of 350 ips in a separate sewage system. Make suitable 

assumptions wherever required. 

9) Design a suitable grit chamber cum dexterities for a sewage treatment plant getting a dry 

weather flow from a separate sewerage system @ 400 l/s. Assume the flow velocity through the 

tank as 0.2 m/s and detention period of 2 minutes the maximum flow may be assumed to be three 

times of dry weather flow.  

10) Describe the skimming tanks with neat sketch? 

11) Design of circular settling tank unit for a primary treatment of sewage at 12 million lit per 

day.Assume suitable values of detention period (Presuming that trickling filters are to follow the 

sedimentation tank and surface loading. 

12) What do you understand by physical unit operations? Write a note on application of various 

physical unit operation employed in waste water treatment. 

13. Design a septic tank for the following data Number of people = 100, Sewage / capital/day = 

100 lit, De – sluding period = 1 year, Length = width = 4 : 1 

14. The sewage is flowing @ 4.5 million liters per day from a primary clarofver to a standard 

rate trick long filter. The 5-day BOD of the influent is 160 mg/l. the value of the adopted organic 

loading is to be 160 gm / m3/ day and surface loading 2000l/m2 the filter and its depth. Also 

calculate the efficiency of this filter unit. 

15.Explain Ecken folder trickling filter equation. Determine the BOD of the effluent from a loco 

rate trickling filter that has a diameter of 35 m and a depth of 1.5 m, if the hydraulic loading is 

1900 m3 0.67 

16.A single stage filter is to treat a flow of 3.79 M.L.d of raw sewage BOD of 240 mg/l.It is to be 

designed for a loading of 11086 kg of BOD in raw sewage per hence fare metre, and the 

recirculation ratio is to be l. what will be strength of the efficient, according to the 

recommendation of the National Research Council of U.S.P /day and the influent BOD5 is 150 

mg/l. Assume the rate consistant as 1.89. 

17. Estimate the size of a septic tank [ C l/w = 2.25) liquid depth 2m with 300 mm free board). 

Desludging intervals in years, and the total trench area (m2 colony of 300 people. Assume water 

supply of 100 lit/cap/d, waste water flow of 80% of water consumption, sludge production of 

0.04 m3 Deluding is done when the tank is one-third full of sludge A per collation test indicated 

an allowable hydraulic loading of 100 per square metre per day 

18.Why sewage is to be treated? What are the primary and secondary treatment given to 

wastewater? 

19) Explain the following 

  (i) Surface loading rate of primary settling. 

  (ii) Proportional flow weir in a grit chamber 

20.Determine the size if a high rate trickling filter for the following data. 

  Flow = 4.5 m/d 

  Recirculation ratio = 1.4 

  BOD of raw sewage = 250 mg/l 

  BOD removed in primary clarifier = 251 

  Final efficient BOD derived = 50mg/l 

Calculate also the size of the standard rate tricklong filter to accomplish the above requirement. 

21.Distinguish between standard rate filters and high rate filters. 

22. What is the classification of treatment process for sewage and briefly discuss any 2 of them. 

23.The decoyn flow of sewage is 3.8 mile l p day and the BOD of the raw sewage is 300 mg/l 

Design a single stage Bio filter to produce an effluent having a BOD of 45 mg/l or Less. 

24. i)Discuss the factors which influence the working of a trickling filter. Also state the effect of 

recirculation on trickling filter with the help of sketches? 



      ii)Explain the principle involved in the sewage purification of activated sludge process? 

25.Discuss the different methods of aeration?  

26) Enumerate various processes involved in sludge treatment and disposal. Explain the 

mechanism of anaerobic and aerobic sludge digestion with their relative merits and demerits. 

27) Explain Ecken folder trickling filter equation. Determine the BOD of the effluent from a loco 

rate trickling filter that has a diameter of 35 m and a depth of 1.5 m, if the hydraulic loading is 

1900 m3 0.67 /day and the influent BOD5 is 150 mg/l. Assume the rate consistant as 1.89  

28. A single stage filter is to treat a flow of 3.79 M.L.d of raw sewage BOD of 240 mg/l.It is to 

be designed for a loading of 11086 kg of BOD in raw sewage per hence fare metre, and the 

recirculation ratio is to be l. what will be strength of the efficient, according to the 

recommendation of the National Research Council of U.S.P 

29) What is the classification of treatment process for sewage and briefly discuss any 2 of them. 

30) The decoyn flow of sewage is 3.8 mile l p day and the BOD of the raw sewage is 300 mg/l 

Design a single stage Bio filter to produce an effluent having a BOD of 45 mg/l or Less. 

31)  Discuss the factors which influence the working of a trickling filter. Also state the effect of 

recirculation on trickling filter with the help of sketches process? Discuss the different methods 

of aeration? 

32) Explain the principle involved in the sewage purification of activated sludge the primary 

sedimentation removes 35% of BOD. Allow all organic loading of 10,000 kg/ha.m/day 

(excluding recirculated sewage). The recirculation ratio is 1.0; and the surface loading should not 

exceed 170 mc/ha/day (including recirculated sewage). Also determine the efficiency of the filter 

and the BOD of the efficient 

33.  (i) Explain the factors influencing the dry weather flow.  

       (ii) Brief about sewage flow fluctuations and discuss the importance of studying them.  

34. (i) Discuss the principle of the self-purification process of stream and factors influencing the 

process.  

     (ii) Explain about oxygen sag curve and its importance  

35. A town has a population of 1,00,000 persons with a per capita water supply of 200 litres per 

day. Design a sewer running 0.7 times full at maximum flow condition. Take N = 0.013 at all 

depths of flow, slope= 1 in 500 and peak factor of 3. 

36.(i) Design a bar screen for a peak average flow of 30 million litres per day.  

     (ii) Describe the on-site sanitation methods.  

37. (i) explain with sketch the treatment of sewage by activated sludge process. Mention the 

advantages and disadvantages of the process.  

      (ii) explain briefly the working principle of waste stabilization ponds.mention their 

classifications  

38) (i) Explain the working of grit chamber and their types.  

      (ii) discuss in brief the various types of settling and design considerations of sedimentation 

tanks.  

39) A town discharges 14 million litres per day sewage at a temperature of 23°C into a river 

having flow of 1.7 m3/sec and water temperature of 20°C. BOD at 20°C for the waste water is 

160 mg/l and k(base 10) is 0.1 per day. If R is 0.2 per day what is the critical oxygen deficit and 

the distance at which it occurs. Assume the stream as 92% saturated with oxygen before the 

sewage addition the solubility of oxygen at 20°C as 9.0 mg/l and river flow velocity as 0.12 

m/sec. 

40) (i)  Describe the anaerobic sludge digestion process and explain the effects of pH and 

temperature on it.  

      (ii) State the Indian standards for sewage disposal on land and conditions favoring it.  

 

 

 


