




• Method of varying increment (or) Incremental increase method
• Decreasing rate of growth method 5 .Simple graphical method
6. Comparative graphical method
7. Master plan method (or) zoning method
8. The logistic curve method

14. Define design period?
The future period for which a provision is mode in the water supply scheme is known as 
design period.

15. What are the factors governing the design period? The factors governing 
design period are,
a. Design period should not exceed the life period of the structure.
b. If the funds are not in a sufficient, the design period as to be decreased.
c. The rate of interest on borrowing and the additional money invested.

16. What are various type of water demand?
a. Domestic water demand
b. Industrial
c. Institution and commercial
d. Demand for public use
e. Fire demands
17. What are the various type of water available on the earth?
• Surface sources such as
• ponds and lakes
• Stream and rivers
• Storage reservoirs
• Ocean.
• Sub surface sources
• Spring
• Infiltration galleries
• Infiltration wells
• Wells and tube wells

18. What is hydrologic cycle?
Water is lost to the atmosphere as vapor from the earth. Which is then precipitated back in 
the form of rain, snow, hail dew, sleet or frost etc.This process is known as hydrologic 
cycle.
19. What are rivers? What are the types of river?
Rivers are the most important sources of water for public water supply schemes.
Rivers are of two types, they are
a. Perennial rivers.
b. Non perennial rivers.

20. What is jack well?
The various infiltration wells are connected by porous pipes to a sump well called jack well.

21. What are springs?
The natural out flow of ground water at the earth surface is called as springs.
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22. What are the types of springs?
a. Gravity springs.
b. Surface springs.
c. Artesian springs.

23. What are artesian springs?
The pervious layer which contains water combined between two impervious layers are 
called artesian springs.

24. What are the different types of wells?
a. Open wells
1. Shallow wells.
2. Deep wells.
b. Tube wells.

25. What is artesian spring?
The pervious layer which contains water combined between two impervious layers is called 
artesian spring.

26. What are the factors governing the selection of a particular source of water?
The factors governing are as follows
a. the quantity of available water
b. The quality of available water
c. Distance of the source of supply
d. General topography of the intervening area
e. Elevation of the source of supply.
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UNIT-II
Conveyance System

1. What are the two important types of conduit depending upon characteristics of 
flow? 
(i) Gravity conduits (ii) Pressure conduits

2. What are the different pipe materials which are used for water conveyance?
Cast iron, wrought iron, galvanized iron, steel, cement concrete, asbestos, plastic, lead, 
copper, wood

3. What are the advantages expected in using pressure conduits instead of gravity 
conduits? 
o Pressure conduits may be constructed at any elevation of hydraulic gradient
o Location, construction and maintenance are easy and costs low
o Direct route connections are possible
o Pipes for low and high pressure can be designed economically

4. What is meant by pipe appurtenances and mention their role? 
Pipe appurtenances are components attached in pipe line which aid in proper functioning of 
pipe network. Role of appurtenances are ceasing, controlling, diversion and regulating flows 
through the pipe network. Appurtenances are valves, tees, bends, crosses etc.

5. Enlist the factors controlling the choice of materials for water conduits? 
o Chemical characteristics of water and degree of resistance to acid, base, solvents.
o Resistance to scour and flow (friction coefficient).
o External forces and internal pressures.
o Soil conditions.
o Type of backfill
o Useful life
o Strength and water tightness of joints and effective control of infiltration and inflow.
o Availability in diameter, length, and ease of installation.
o Cast of construction and maintenance.

6. Mention the situation in which pumps will be connected in (a) series (b) parallel 
(a) Pumps in series
oWhen high head is required for water supply
oWhen the area of water supply is steep sloped or undulated
oWhen the intake is located at low lying area
(b) Pumps in parallel
o When more quantity of discharge is required
o To have a spare pumping system when one pump is under repair
o When water supply area is relatively flat

7. What is the loss head in a C.I transmission main 300mm in diameter and 2km in 
length with C=100, when it carries a flow of 10m3/min? 

Hazen Williams’s formula:
Hl = KQ1.85 K =  10.62L K = 1491.3308, Hl = 105,587.14 m C1.85 D4.87
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8. Brief the function of intake structure? 
o The main function of intakes is to provide highest quality of water from source.
o To protect pipes and pumps from damaging or clogging by wave action, floating bodies 
and  submerged aquatic lives
o To help in safely withdrawing water from the source over predetermined pool levels and 
then to discharge this water into the withdrawal conduit
o Intake should be operated with less cost and maintenance

9. Write down the formula to find out head loss caused by pipe friction? 
 Hazen Williams’s formula:
Hl = KQ1.85 K = 10.62L
C1.85 D4.87
Darcy’s formula:
Hl = KLQ2 K = 16f
D5 2gπ2

10. Any two line diagrams of joints in pipe lines? 
Flanged joint Mechanical joint or Victaulic joint

11. What is the difference between system curve and pump curve?
System Head Curve Pump Head Curve

The system head curve is the sum of the 
static head and the friction losses that have 
to be overcome in
order to pump liquid into the process.

The pump curve describes the relation 
between flow rate and head for the actual 
pump.

The static head does not vary with the flow 
rate and it is only function of elevation or 
back pressure
against which the pump is operating

Increasing the impeller diameter or speed 
increases the head and flow rate capacity

12. What are the types of intake according to their position? 
• Submerged Intake
• Exposed Intake

13. How will you calculate total head in the design of pumps for water supply schemes? 
To calculate head accurately we must calculate the total head on both the suction and 
discharge sides of the pump along with friction head and surface pressure head
System head = total discharge head - total suction head H = hd - hs
The total discharge head is made from three separate heads: hd = hsd + hpd + hfd
 hd = total discharge head
 hsd = discharge static head
 hpd = discharge surface pressure head
 hfd = discharge friction head
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The total suction head also consists of three separate heads hs = hss + hps - hfs
 hs = total suction head
 hss = suction static head
 hps = suction surface pressure head
 hfs = suction friction head

14. Enlist the external forces acting on water transmission main if the pipe is laid under 
heavy traffic? 
Internal pressure, vertical earth load, surface live loads, surface impact loads, thermal 
expansion and movement at pipe bends

15. What is meant by economic diameter of pumping main? 
Large diameter of pumping main increases investment cost, smaller diameter increases 
operation, maintenance cost and head loss. For optimum conditions diameter of pipe selected 
and pumping cost should make total annual expenses minimum. Selection of such diameter of 
the pipe is called as economical diameter of the pumping main. D = 0.97 to 1.22√Q, D = 
Diameter, Q = Discharge

16. What is an intake? 
The intake or intake works comprises of a structure placed in a surface water source to permit 
the withdrawl of water from the source and then to discharge into an intake conduit through 
which it will flow into the water works system.

17. What are the properties of ductile iron pipe? 
o Ductile Iron is a high tensile strength, corrosion resistant material
o The pipe is manufactured using centrifugal casting in metal or resin lined moulds
o Contains carbon 3.2 to 3.6%
o To resist corrosion internal and external linings with cement, bonded zinc, and ashpalt are 
provided
o Life span of 100 plus years

18. List out any two appurtenances in water conveyance system? 
Sluice valves or gate valves, Air relief valves, Reflux valves, Relief valves, Altitude valves, 
Scour valves, Tee joints, crosses and blow-off chambers

19. What are various type pressure pipes?
a. Cast iron pipes
b. Steel pipes
c. Rick pipes
d. Home steel pipes
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e. Vitrified clay pipes
f. Asbestos cement pipes
g. Miscellaneous type of pipes.

20. What are the advantages and disadvantages of cast iron pipes? Advantages:
a. Moderate in cost
b. Easy to join
c. Strong and durable
d. Corrosion resistant

Disadvantage:
a. They can not be used for high pressures generally not used for pressures above 7kgkm
c. When large they are heavy and uneconomical.
d. They are likely to break during transportation or while making connection.

21. What are types of joint?
a. Socket and spigot joint B.Flanged joint
c. Mechanical joint called dresser coupling d.Elexible joints
e. Expansion joints

22. How the corrosion of metal pipes is reduced?
The corrosion of metal pipes can be reduced by following method
a. Protective coating
b. Selecting proper pipe material
c. Quality of water
d. Cathodic protection.

23. What are the factors governing location of intake?
a. Intake structures are nearer to the treatment.
b. Intake structures must never be located near the disposal of water.
c. Intake structures should never be located near the navigation channel.
d. There should be sufficient scope for future expansion.

24. What are the types of intake?
Simple submerge intake.
• Simple concrete blocks.
• Rock fill timber blocks.
• Intake structures.
• Wet intake.
• Dry intake.
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25. What are vitrified clay pipes?
They are not generally used as pressure pipe for carrying because they are weak in tension. 
They are extensively used for carrying sewage and drainage at partial depth.

26. What are the advantages and disadvantages of RCC pipes? Advantages:
a. They can resist excessive compressive load and do not collapse under normal 
vacuums.
b.They are not corroded from inside by normal portable water. Disadvantages:
a.By means of acid they are corroded.
b.They cannot with stand very high pressure.

27. What are tube wells?
Tube wells which a long pipe or a tube is bored or drilled deep in to the ground.

28. What are the factors affecting per capita demand? The factors affecting per 
capita demand are,
a.Climatic condition.
b.Habit of people.
c.Size of city.
d.Cost of water.
e. Industry.
f. Pressure in water tank.
g.Quantity of water.
h.System of sanitation.
i. Supply of system.

29. What are the factors governing design period? The factors governing design 
period are,
a.Design period should not exceed the life period of structure.
b.If the funds are not in the sufficient the design period should has to be decreased.
c.The rate of interest is less for the borrowing funds.
d.The of population increases due to industries and commercial establishment.

30. Mention some shapes of sewer pipes

 Circular shape

 Egg shape

 Horse shoe shape

 Parabolic shape

 Elliptical shape

  Rectangular 

31. What are the forces acting on sewer pipes?

Internal pressure of sewage

Pressure due to external loads
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Temperature stress

Flexural stress

32. What are the materials used for constructing sewer pipes?

 Vitrified clay

 Cement concrete

 Asbestos cement

 Cast iron

UNIT - III   WATER TREATMENT 

1. Differentiate between unit operations and unit process in context of water 
treatment? 

Unit operations Unit process
Unit operations are primary treatment of 
water which uses physical forces to create 
the desirable changes during water 
treatment

Unit processes are secondary treatment of 
water which uses chemicals to get desirable 
changes during water treatment

Unit operations causes physical change to 
the water
to be treated

Unit process causes chemical changes to the 
water
treated

Unit operations are mixing, agitating, 
aeration, absorption, membrane separation, 
distillation, sedimentation and filtration

Unit processes are oxidation, nitrification, 
coagulation, chlorination and disinfection

2. What is the significance of velocity gradient in flash mixer? (
oVelocity gradient determines how much the water is agitated in the flash mixer oVelocity 
gradient determines how much energy is used to operate the flash mixer oVelocity gradient 
defines rate of change of velocity per unit distance normal to a section

3. State stokes equation for finding settling velocity of particles?                                        
vs = g d2 (G-1)
           18v
vs = velocity of particle settling g = acceleration due to gravity d = diameter of the particle
G = specific gravity of the particle v = kinematic viscosity of particle

4. On what factors does the dose of coagulants depend? 
Temperature, turbidity, colour, pH-value, alkalinity, nature of coagulant, intensity and 
duration of stirring during flash mixing and flocculation

5. Give the design criteria for flash mixer and state its use in water supply scheme? 
Design criteria:
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Impeller speed is between 100 to 250 rpm Detention time of 30 to 60 seconds is practised
Flash mixer units are circular or square tanks with height to diameter ratio of 1:1 to 3:1 
Mean velocity gradient (G) is kept above 300 s-1 to 900 s-1

Power requirements are from 1 to 3 watts per m3/hr of flow Ratio of impeller diameter to 
tank diameter is 0.2:1 to 0.4:1 Uses:
In Flash mixer coagulant is agitated vigorously by a paddle operated by a variable speed 
motor

6. What are the factors influencing the settling of a particle?
o The velocity of flow which carries the particle horizontally
o The viscosity of water in which the particle is travelling
o The size shape and specific gravity of the particle
o Temperature of water
o Short circuiting
o Scour velocity
o Flocculation of particles

7. Differentiate between sterilisation and disinfection? 
Sterilisation Disinfection

Total destruction of disease-causing germs and
other organisms.

Killing disease causing bacteria to obtain safe
drinking water is known as disinfection

physical methods are used mostly to achieve
sterilization

Chemical methods are mostly preferred to achieve
disinfection

Types of sterilisations are Moist heat in 
autoclaves, Dry-heat in ovens, Gamma irradiation, 
Filtration,
Plasma sterilization

Types of disinfections are treatment with chlorine, 
ozone, UV, and potassium permanganate

8. What are the advantages of chlorine as disinfectant? 
o Kills germs and disease causing bacteria effectively
o Cheap and easily available
o Can be stored for long periods
o Prevention of algal growths
o Taste and odor control

9. Define: Detention time and surface over flow rate for a sedimentation tank?                                
Detention time is theoretical time taken by a particle of water to pass between entry and 
exit of the settling tank
t0 = Volume of tank Rate of flow
Rectangular tank td = BLH
Q
Circular tank td = d2(0.011d + 0.785H) d = diameter of tank, H = depth at wall
Q
Actual detention period should be twice as the theoretical detention period

Surface loading rate or surface over flow rate
The quantity of water passing per hour per unit horizontal area is known as the over flow 
rate or surface loading.
SOR or SLR = Q
                          A
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10. What are the tests to be done to find the residual chlorine in water? 
 Orthotolidine test

D.P.D test Chlorotex test Starch Iodide test

11. How to manage the residue in water treatment plant? 
Land filling, horticulture use, disposal to waste water treatment plant, deep well injection, 
regeneration of coagulants, incineration

12. List out advantages of rapid sand filter? 
oHigh filtration rate 3000 to 6000 litres/m2/hr oOccupies less area when compared to slow 
sand filter oLess initial cost when compared to slow sand filter oFlexible in operations to 
meet varying water demand

13. What is break point chlorination? 
Chlorine when added to water reacts with ammonia to form chloramines. Addition of excess 
chlorine till all bacteria’s are killed and organic matters are oxidised results in break point. 
Beyond break point chlorine appears as residual chlorine in water which is called as break 
point chlorination.
Residual chlorine limit is 0.2 to 0.3 mg/l

14. What is the significance of velocity gradient in flocculator design?  
oVelocity gradient determines how much the water is agitated in the flocculator oVelocity 
gradient determines how much energy is used to operate the flocculator oVelocity gradient 
defines rate of change of velocity per unit distance normal to a section

15. Enumerate the mechanism of disinfection process? 

Chemical 
agents

Physical methods

Alcohols Boiling and pasteurization
Aldehydes Ultraviolet radiation
Halogens
Phenols
Surfactants
Heavy metals
Dyes
Oxidants

Mechanism of disinfection may be chemical or physical which are tabulated below

16.    What are the various methods of purification of water? The various methods of 
purification of water are,
a. Screening.
b. Plain sedimentation.
c. Sedimentation aided with coagulation.
d. Filteration.
e. Disinfection.
f. Aeration.
g. softening.
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h. Miscellaneous treatments such as fluoridation, recarbornation, liming, 
desalination.

17. Define detention period?
Detention period of settling tank may be defined as the average theoretical time required for 
the water to flow through tank length.

18. Define coagulation?
The process of addition and mixing the chemical is called coagulation.

19. Define filtration? What are the 2 types of filter?
The process of passing the water through the beds of such granular materials is known as 
filtration.
The two types of filters are,
a. Slow sand gravity filter.
b. Rapid sand gravity filter.

20. What is schmutzdecke or dirty skin?
The harmless compound so formed, generally form a layer on the top which is called 
schmutzdecke or dirty skin. The layer helps in absorbing and straining out the impurities.

21. Define uniform coefficient?
It is defined as the ratio of the sieve size in mm through which 60% of the samples of sand 
will pass, to the effective size of the sand.

22. Differentiate between slow and rapid sand filter with respect to (a). Rate of filtration.
(b). loss of head.

S.NO ITEMS SLOW SAND FILTER RAPID SAND 
FILTER

1. Rate of filtration Small, such as 100 to 20 
l/hr/sq .m of filter area.

Large, such as 3000 
to 6000 l/hr/sq. m of 
filter area

2. Loss of head Approx 10cm is the 
initial loss & 0.8 to 1.2m 
is final limit when 
cleaning is required

Approx 0.3m is the 
initial loss & 2.5 to 
3.5m is final limit 
when cleaning is
required.
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Unit - IV   ADVANCED WATER TREATMENT
1. How do you remove iron and manganese from water?
Iron and manganese from water can be removed by Physical process (Unit operations) and 
Chemical process (Unit Process)
Physical process (Unit Operation)
Aeration
Chemical process (Unit Process)
Chemical Oxidation using Chlorine dioxide, potassium permanganate and ozone Manganese 
Zeolite Filters

2. Describe about the term water softening? 
Reduction or removal of hardness from water is known as water softening. Types of 
hardness are permanent and temporary hardness

3. State the objectives of aeration process in water treatment? [
Objectives of aeration are to remove dissolved gases, such as carbon dioxide, hydrogen 
sulfide, and to oxidize dissolved metals iron and manganese. It can also be used to remove 
volatile organic chemicals (VOC).

4. Mention any four methods of desalination process? 
(i) Desalination by evaporation and distillation
(ii) Electrodialysis
(iii) Reverse osmosis
(iv) Freezing process
(v) Solar distillation method

5. List the pollutants get removed in an aerator? 
Carbon dioxide, Hydrogen sulfide (rotten-egg odour), Methane (flammable), Iron (will stain 
clothes and fixtures), Manganese (black stains), Volatile organic chemicals, Various 
chemicals causing taste and odour

6. Name the methods of deflouridation? 
oPrashanthi technique using adsorption by activated alumina
oIon exchange adsorption method
oNalgonda technique
oReverse osmosis process

7. List out the unit process applied to remove iron and manganese from water?
 Chemical process (Unit Process)
Chemical Oxidation using Chlorine dioxide, potassium permanganate and ozone Manganese 
Zeolite Filters

8. What is reverse osmosis? 
The natural osmotic pressure is opposed by exerting an external pressure on the side 
containing the salt solution which forces pure water from the salt solution to move across 
the membrane towards the side containing water this process is called as reverse osmosis

9. What is the maximum permissible limit of fluoride in drinking water? 
Acceptable limit of Flouride in drinking water is 1mg/l
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o How do you protect water treatment plant from corrosion?
o Cathodic protection by making pipe line as cathode and separate scrap iron as anode 
using DC power supply
o Sacrificial Anodic protection by attaching zinc, aluminum and magnesium no need for 
power supply
o Control of internal corrosion by protective coatings and water treatment

10. Mention the types of aerators used in water treatment? 
(i) Gravity aerators (water into the air), (ii) Spray aerators (water into the air), (iii) Diffusers 
(air into the water), and (iv) Mechanical aerators (air into the water)

11. Any four effects of hardness in water? 
Hardness in water,
oCauses more consumption of soap in laundry work
oAffects dyeing of textiles
oCauses difficulties in paper, canning, ice and rayon industry
oCauses choking and clogging of pipes oCauses scaling in boilers and heaters oMakes food 
tasteless, tough or rubbery

12. Write down the principle of desalination of water? 
Desalination is the process of removing dissolved salts from water, thus producing fresh 
water from seawater or brackish water. Salts are present in water as hydrated Na+ cation and 
Cl- anion. Removing hydrated salt ions from water through physical or chemical process is 
the principle of desalination.

Distillation: Na+ (aq) + Cl- (aq) + heat = NaCl(solid) + H2O(gas) H2O(gas) + Condensation = 
H2O(liquid)

Freezing: Na+ (aq) + Cl- (aq) + freezing = NaCl(concentrated solution) + H2O(ice crystals) 
H2O(ice crystals) + Heat = H2O(liquid)

13. How do you regenerate softener? 
Water softeners can be regenerated by treating with 5-10% solution of sodium chloride

CaZ + 2Nacl = Na2Z + CaCl2 Mg + 2NaCl = Na2Z + MgCl2

14. Distinguish between physical adsorption and chemical adsorption?
Physical Adsorption Chemical Adsorption
The forces operating in these are weak vander 
Waal’s forces

The forces operating in these cases are similar to 
those of a chemical bond.

Takes place at low temperature and decreases 
with increase in temperature

Takes place at high temperature

Heat of adsorption is low Heat of adsorption is high
It forms multimolecular layer It forms monomolecular layer

15. What is meant by adsorption isotherm? 
The adsorption isotherm is an equation relating the amount of solute adsorbed onto the solid 
and the equilibrium concentration of the solute in solution at a given temperature.

qe (mg/g) = Co-Ce

Csolid
qe = equilibrium concentration of a solute on the surface of an adsorbent Ce = concentration 
of the solute in the liquid
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16. Define sterilization?
The chemical used in killing these bacteria are known as disinfectants and the process is 
known as disinfection or sterilization.

17. What is chloramine?
Chloramine is the disinfectant compounds which are formed by the reaction between 
ammonia and chlorine.

18. What is softening?
The reduction or removal of hardness from water is known as water softening.

19. What are the methods of removing permanent hardness? The methods removing 
permanent hardness are,
a. Lime soda process.
b. Base exchange process called zeolite process.
c. Demineralization.

20. Define alkalinity?
It is defined as the quantity of ions in water that will react to neutralize the hydrogen ion. It 
will thus represent the ability of water to neutralize acid.

21. What is permutit?
The most common artificial zeolite is a white colored substance called permutit 
manufactured from feldspar, kaolin, clay, and soda.

22. How are aeration water carried out?
Aeration water are carried out as follows,
a. By using spray nozzles.
b. By permitting water to trickle over the cascades.
c. By air diffusion.
d. By using trickling beds.

23. Define fluoridation?
The process of adding fluoride compounds in excess is called as the fluoridation.

24. What are the methods of desalination?
The methods of desalination are,
a. Desalination by evaporation & distillation.
b. Electro dialysis method.
c. Reverse osmosis method.
d. Freezing process.
e. Solar distribution method.
f. Other method.
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Unit -5 WATER DISTRIBUTION AND SUPPLY 
1. What is meant by self purification?
• The automatic purification of natural water is known as self purification

2. List various natural forces of self purification
• Physical forces
• Chemical forces

3. What are the factors affecting the reduction ?
• Temperature
• Turbulence effect of wind
• Hydrographic
• Available dissolved oxygen
• Rate of re -aeration

4. What is meant by prim lake pollutant ?
• The phosphorus which contains in domestic sewage as well as in the industrial waste which 
affect the water quality of the lake and its called prim lake pollutant

5. What is meant by de oxygenation curve?
• The curve which represents (or) showing the depletion of D.O with time at the given 
temperature

6. How the river maintaining its clearness?
• The turbulence in the water body helps in breaking the surface of the stream and helps in 
rapid re aeration from the atmosphere. Thus it helps in maintaining aerobic conditions in the 
stream and keeping  it clear

7. Name the biological zone in lakes
• Euphonic zone
• Littoral zone
• Benthic zone

8. What is meant by re -oxygenation?
• In order to counter balance the consumption of D.O due to the de – oxygenation 
,atmosphere supplies oxygen to the water and the process is called the re -oxygenation
9. What is meant by zone of recovery?
• The zone in which the river water tries to recover from its degraded conditions to its former  
appearance is called zone of recovery
10. What is meant by sludge banks?
• When the solid waste are thrown into the sea water, chemical react with the dissolved 
matter of sea water and resulting in some precipitation of solid waste giving a milky appearance 
to sea water forming the sludge banks

11 What is different system of distribution networks? The different system of distribution 
networks is,
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a. Dead end system.
b. Grid iron system.
c. Ring system.
d. Radial system.

12 What are various methods of distribution system?
The various methods of distribution system are,
a. Gravity system.
b. Pumping system.
c. Combined gravity and pumping system.
13 What are the two types of sewage system? The two types of sewage system are,
a. Combined system:
When the drainage is taken along with the sewage then it is called as
combined system.
b. Separate system:
When the drainage and sewage are taken independently of each through two different sets of 
sewage is called as separate system.

14 List the components of sewerage system?
The components of sewerage system are,

House sewers.
 Lateral sewers.
Branch sewers.
\Main sewers.
Outfall sewers.
Man holes.

15 What is peak drainage disturbance?
The method estimating the maximum rate of storm runoff is called as peak drainage 
disturbance.
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