
❑ Water Supply Engineering

• The branch of Civil Engineering which deals with the supply of water for various purposes e.g., domestic, industrial, 
commercial and public is called water supply engineering. In this engineering a scheme is constituted which is known as 
water supply scheme.

• The branch of environmental engineering which deals with the study of design and construction of structures related to 
collection, conveyance, treatment and distribution of potable water (water which is safe to drink) towards public is called 
Water supply engineering.
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Fig 1. Layout of Water supply scheme

Fig 2. Schematic diagram of typical water supply scheme



❑ Hydrological cycle/Water cycle
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• Hydrology is the science which deals with the occurrence, distribution and movement of water on the 
earth, including that in the atmosphere and below the surface of earth.

• Hydrologic cycle or water cycle is the process of transfer of moisture from atmosphere to the earth in the 
form of precipitation, and movement of the precipitated water by streams and rivers to oceans and lakes 
etc., and evaporation of water back to the atmosphere.

Fig 3. Water supply scheme



❑ Quantity of Water

• Any sample of water collected from natural source and is not being subjected to artificial (man-made) treatment is termed as raw 
water.

• The quantity of water required depends upon the two important factors 

1. The probable population estimated at the end of the design period

2. Rate of water consumed per capita per day

 Before designing raw water scheme following terms should be known

1. The amount of water required in a community in one year is called Annual draft (V). It is analysed on the basis of observations.

2. Total amount of water required in a community in one day is called annual average daily draft (V/365)

3. Total amount of water required in the community in one day by one individual is called as Annual average per capita daily draft 
(V/(365.P))

 where P : Present population of community
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❑Various types of Water Demand (As per IS: 1172-2002)

1. Domestic Water Demand (135 -225 lpcd)

• The amount of water required in the community to satisfy domestic needs such as 
drinking, cooking, washing, bathing, gardening, sanitary purposes etc. 

• The total domestic water demand amounts to approximatley 50-60% of the total water 
demand.

• For a city with full flushing system the value is 200 lpcd

• For LIG families the value can be minimized upto 135 lpcd
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Different Uses Consumption (lpcd)

Drinking 5

Cooking 5

Bathing 55

Washing of clothes 20

Washing of utensils 10

Washing and cleaning of houses 10

Flushing of water closets etc. 30

Total 135

Table showing Minimum domestic 
water consumption (Annual Average
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2. Industrial Water Demand (50-450 lpcd)
•  Industrial water demand represents the water demand of industries, which are either 

existing or likely to be started in future, in the city for which water supply is being 
planned.

• On an average, 20-25% of total water demand may be allowed for industrial water 
demand in designing water supply scheme.

• The impact of this demand over the total demand is comparatively more.
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3. Institutional and Commercial Water Demand (20-50 lpcd)
• The quantity of water consumed in office buildings, hospitals, hotels, hostels, schools, colleges, cinema halls etc. is 

called as commercial water demand.
• On an average, per capita demand of 20 lpcd is required to meet institutional and commercial water demand. For 

highly commercialized cities, this value can be 50 lpcd.

Type of buildings Water requirements in 
liters per day

Cinema and concert 
halls

15 per seat

Hospitals with less than 
100 beds

340 per bed

Hospitals with more 
than 100 beds

450 per bed

Hotels 180 per bed

Hostels 135 per head

Offices 45 per head
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4.  Fire Demand 
• It is the quantity of water required in case a fire breaks out.
• The quantity of water required for extinguishing fire is not very large. For a total amount of water consumption for a 

city of 50 lakh population, it hardly amounts to 1 lpcd of fire demand, but this water should be easily available and 
kept in storage reservoirs, as quantity of water required is in very less duration.

• The water required to satisfy the fire demand is being utilized from FIRE HYDRANTS
• Fire hydrant is provided in water main (pipe) at the spacing of 100-150 m and the minimum water pressure required 

to be provided at these hydrants is 100-150 kN/m2 (10-15m) and should be maintained for about 4-5 hr

❑ Fire Demand Empirical formulas

National board of writers' formula
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5. Water for Public Use
• It is the quantity of water required for public utility purposes e.g., washing of roads, cleaning of sewers, flushing of 

streets, water for public parks etc.
• It is taken to be 5-6 % of total water demand.

6. Losses and Theft
• It is amount of water wasted out due to leakages and theft in water supply scheme such as unauthorized water 

connections, bad plumbing which leads to leakages from joints and fittings, damaged meters and leaving public taps 
open

• It may extend up to 10-15 % of total water demand.

lpcd

Domestic water demand 135-225

Industrial water demand 50-450

Commercial and Institutional demand 20-50

Water for public use 10-20

Fire Demand 1

Losses and theft 10-15% of total demand

TOTAL DEMAND: 250-350 (335 lpcd)
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❑Factors affecting per capita demand
1. Size of city : Bigger is the size of city, more is the water demand as more water will be 

required for public uses and more losses will be observed
2. Extent of industrialization: More is the extent of industrialization, more is the water 

demand (industrial)
3. Living standards/ Types of gentry : Higher is the living standard, more is the water 

demand (domestic)
4. Climatic Conditions: Warmer is the climate, more is the water demand (domestic)
  Note: Climatic conditions of a community depends upon its locations (latitude)
5. Cost of water/ Metered Water: Higher is the cost of water, lesser is the consumption
6. Quality of water: Better is the quality of water, higher is the consumption
7. Pressure in the distribution system: Higher is the pressure, more is consumption of water
8. Types of distribution system: If water supply is continuous, wastage in general is observed 
to be more than intermittent system
9.Types of sewerage system: The water consumption will be more, if the city is provided with 
“full flush system” and water consumption will be less if the old conservation system of 
latrines is adopted.



❑ Design Period

• The future period or the number of years for which the water works are designed is known as design 
period

• Design period should neither be too long, nor should it be too short and it should not exceed the useful 
life of the component structure.

• Water supply projects under normal circumstances, may be designed for a design period of 30 years.
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❑ Variation in demand
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• Designing of raw water supply scheme is not done based on annual average daily demand as it would not be capable of fulfilling 
the demand when it is more than average.

• Hence variation in water demand must be known to an engineer.
• Variation of demand can be classified into following categories
1. Seasonal variation 
2. Weekly variation
3. Daily variation
4. Hourly variation

The demand of water also varies from hour to hour of the day. A typical 
graph showing the hourly variation in the rate of demand of water 
(expressed in million litres per head per hour) is shown in Fig. It may be 
seen from the graph that the peak or maximum demand of water usually 
occurs in the morning from about 7 a.m. to 9 a.m. and in the evening 
from about 7 p.m. to 9 p.m. 
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❑ Normal variations
1. Maximum daily demand = 1.8 x Annual average daily demand 
(Demand of that day in a year which is maximum is termed as maximum daily demand)
2. Maximum Hourly Demand of Water = 1.5 x Average hourly demand of the maximum day
                   

3. Maximum Weekly demand = 1.48 x Average weekly
4. Maximum Monthly Demand = 1.28 x Average monthly

❑ Coincident Draft 
Maxmium of  1. Maximum daily demand + fire demand or 2. maximum hourly demand 
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❑ Population Forecasting
• Population in any community depends upon 
1. Death rate
2. Birth rate 
3. Migration rate
• The death rate reduces with the development and advancement of medical facilities.
• The birth rate may also decrease with the increase in education standards, awareness and development of community
• The migration rate depends upon the extent of industrialization and commercialization of community.
• Population also depends upon the annexation of territory. 

❑ Population Forecasting methods
1. Arithmetic Increase Method : In this method the rate of growth of population is assumed to be constant ie., 

In this method an average of increase in population is considered over the present population to forecast the future 
population. 
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2. Geometrical Increase method/ uniform increase method/compounding method
• In this method the percentage rate of growth of population is assumed to be constant i.e., 

• The constant percentage rate of growth is compounded over the present population to forecast the future population.

• Note:1. As per GOI manual use GM Method to compute %r
• 2. AM > GM

3. Incremental Increase method
• In this method the rate of growth of population is not assume to be constant, it may either increase or decrease as 

per the past data.
• In this method an average incremental increase in population is considered over the increase in population to 

forecast future population.

NOTE: 
• Out of all the above three, geometric increase method gives highest values of population forecasted, hence is 

suitable for YOUNG CITY/NEW BUILT CITY, in which in actual % rate of growth increases with time and there is 
vast scope of future expansion. 

• Arithmetic increase method gives LOWEST Value of population forecasted , hence is suitable to be used for very 
old city, in which %rate of growth decreases with time.

• Incremental increase method gives intermediate result and is suitable to be used for OLD CITY.
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4. Decreasing rate of growth method
• In this method an average of % decrease in rate of growth of population is considered in order to find the future 

population.
• This method is suitable to be used for very old city, in which in actual %rate of growth decreases with time.

5. Graphical Extension Method
• In this method a graph is plotted from the available data between time and population
• The curve is then smoothly extended up to the desored year
• This method gives very approximate result and is dependent upon the experience of designer.
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6. Comparative Graphical Method

• In this method, the cities of similar condition and characteristics (migration, development activities etc.) are 
selected, which have grown in similar fashion in the past and their graph are plotted. This method gives 
satisfactory result.

• Comparative Graphical method is more accurate as compared to simple graphical method.
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❑ Logistic Curve
• Logistic curve is an S-shaped curve that is used to model population forecasting that increases initially, rapidly 

then and slowly later and levels off or reached a saturation value after a period.
• In an ideal environment, populations grow at an exponential rate. The growth curve of these populations is 

smooth and becomes increases steeply over time. However, exponential growth is not possible because of 
factors such as limitations in food, competition for other resources, disease etc. Populations eventually reach 
the carrying capacity or saturation capacity of the environment, causing the growth rate to slow nearly to 
zero. This produces an S-shaped curve of population growth known as the logistic curve.
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