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WATER REQUIREMENTS 

SYLLABUS 

Quality standards, basic unit processes and operations for water treatment. Drinking water 

standards, water requirements, basic unit operations and unit processes for surface water 

treatment, distribution of water. Sewage and sewerage treatment, quantity and characteristics of 

waste-water. Primary, secondary and tertiary treatment of wastewater, sludge disposal, effluent 

discharge standards. Domestic waste water treatment, quantity of characteristics of domestic 

wastewater, primary and secondary treatment Unit operations and unit processes of domestic 

wastewater, sludge disposal. 

WATER ENGINEERING 

Environment: Environment means the surroundings around us. 

Water Demands:  While designing the water supply scheme for a town or city, it is necessary to 

determine the total quantity of a water required for various purposes by the city and  then to find 

suitable water sources from where the demand can be met.  
Following are the various types of water demands  

 Domestic water demand 

 Industrial demand 

 Institution and commercial demand 

 Demand for public use 

 Fire demand 

 Loses and wastes 

DOMESTIC WATER DEMAND 

As per IS: 1172-1963, under normal conditions, the domestic consumption of water in India is  

about 135 litres/day/capita (LPCD), but the city having full flushing system, water demand shall 

be considered as 200 LPCD. 

INDUSTRIAL DEMAND 

The water required in the industries mainly depends on the type of industries which are existing 

in the city. The water required by factories, paper mills, Cloth mills, Cotton mills, Breweries, 



Sugar refineries etc. comes under industrial use. Normally Per capita consumption of water in 

industrial area is considered as 50 LPCD 

INSTITUTION AND COMMERCIAL DEMAND 

As per IS: 1172-1963, water supply requirements for the public buildings other than residences 

as follows. 

 

  



DEMAND FOR PUBLIC USE 
 

The requirements of water for public utility shall be taken as given in Table 

 

FIRE DEMAND 

The quantity of water required for firefighting is generally calculated by using different 

empirical formulae. For Indian conditions Kuiching‟s formula gives satisfactory results. 
Q=3182 √p 

Freeman formula: Q = 1136.4 
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National board of fire underwriter‟s formula: 

  ]P0.01[1P4637Q   

 

Buston's Formula:  P5663Q   

Where „Q‟ is quantity of water required in litres/min. 

„P‟ is population of town or city in thousands. 

LOSSES AND WASTES 

All the water, which goes in the distribution, pipes does not reach the consumers. The following 

are the reasons: 

1. Losses due to defective pipe joints, cracked and broken pipes, faulty valves and fittings. 

2. Losses due to, consumers keep open their taps of public taps even when they are not 

using the water and allow the continuous wastage of water 



3. Losses due to unauthorised and illegal connections While estimating the total quantity of 

water of a town; allowance of 15% of total quantity of water is made to compensate for 

losses, thefts and wastage of water 

PER CAPITA DEMAND 

If „Q‟ is the total quantity of water required by various purposes by a town per year and „p‟ is 

population of town, then per capita demand will be 
      Q 

Per capita demand = ------------------ litres/day 

  P x 365 

For an average Indian town, the requirement of water in various uses is as under 

 Domestic purpose -------- 135 litres/c/d 

 Industrial use -------- 70 litres/c/d 

 Public use -------- 10 litres/c/d 

 Losses, Wastage and thefts -------- 55 litres/c/d 
-------------------------- 

Total : 270 litres/capita/day 

The total quantity of water required by the town per day shall be 270 multiplied with the total 

population in litres/day. 

Fire demand: 

 Generally 5 to 10% of total demand of the city. 

 Generally 3 streams for each fire @ 1100 l/min. 

FACTORS AFFECTING PER CAPITA DEMAND 

The following are the main factors affecting for capita demand of the city or town. 

a) Climatic conditions: The quantity of water required in hotter and dry places is more than 

cold countries because of the use of air coolers, air conditioners, sprinkling of water in 

lawns, gardens, courtyards, washing of rooms, more washing of clothes and bathing etc. 

But in very cold countries sometimes the quantity of water required may be more due to 

wastage, because at such places the people often keep their taps open and water 

continuously flows for fear of freezing of water in the taps and use of hot water for 

keeping the rooms warm. 



b) Size of community: Water demand is more with increase of size for town because more 

water is required in street washing, running of sewers, maintenance of parks and gardens. 

c) Living standard of the people : The per capita demand of the town increases with the 

standard of living of the people because of the use of air conditioners, room coolers, 

maintenance of lawns, use of flush, latrines and automatic home appliances etc. 

d) Industrial and commercial activities: As the quantity of water required in certain 

industries is much more than domestic demand, their presence in the town will 

enormously increase per capita demand of the town. As a matter of the fact the water 

required by the industries has no direct link with the population of the town. 

e) Pressure in the distribution system: The rate of water consumption increase in the 

pressure of the building and even with the required pressure at the farthest point, the 

consumption of water will automatically increase. This increase in the quantity is firstly 

due to use of water freely by the people as compared when they get it scarcely and more 

water loss due to leakage, wastage and thefts, etc. 

f) System of sanitation: Per capita demand of the towns having water carriage system will 

be more than the town where this system is not being used. 

g) Cost of water: The cost of water directly affects its demand. If the cost of water is more, 

less quantity of water will be used by the people as compared when the cost is low. 

SEASONAL VARIATIONS 

The water demand varies from season to season. In summer the water demand is maximum 

whereas demand will minimum in winter because.  The variations may be up to 15% of the 

average demand of the year. 

DAILY VARIATIONS 

This variation depends on the general habits of people, climatic conditions and character of city 

as industrial, commercial or residential. More water demand will be on Sundays and holidays as 

compared to other working days. The maximum daily consumption is usually taken as 180% of 

the average consumption. 

HOURLY VARIATIONS 

On Sundays and other holidays the peak hours may be about 8 a.m. due to late awakening where 

as it may be 6 a.m. to 10 a.m. and 4 p.m. to 8 p.m. and minimum flow may be between 12 p.m. 

to 4 p.m. when most of the people are sleeping. The maximum consumption may be rise up to 

150% that of average daily demand. The determination of this hourly variations is most 



necessary, because on its basis the rate of pumping will be adjusted to meet up the demand in all 

hours. 

Peak Demand: is the demand of Maximum hourly consumption of Maximum day 
 

Peak Demand = 1.5*1.8* Avg. Daily Demand 

  = 2.7 * Avg. Daily demand 

Peak Demand Calculation on the basis of Population Size 

Peak Factor Population 

3 Up to 50000 

2.5 50001 - 200000 

2.0 More than 2 Lakh 

3.0 For rural water supply scheme  

Coincident Draft: It is higher of = Total Draft = (Maximum Daily demand + Fire demand) 

   Or 

Maximum Hourly Demand  

POPULATION FORECASTING METHODS AND PROBLEMS 

When the design period is fixed the next step is to determine the population of a town or city 

population of a town depends upon the factors like births, deaths, migration and annexation. 

The following are the standard methods by which the forecasting population is done. 

 Arithmetical increase method 

 Geometrical increase method 

 Incremental increase method 

 Simple graph method 

 Decrease rate of growth method 

 Comparative graph method 

 The master plan method 

 Logistic Curve method 



ARITHMETICAL INCREASE METHOD 

Based on the assumption that the population is increasing at a constant rate. The rate of change 

of population with time is constant. The population after „n‟ decades can be determined by the 

formula. Suitable for old cities: 
Pn = P + n.c where 

P → population at present 

n → No. of decades 

c → Constant determined by the average of increase of „n‟ decades 

GEOMETRICAL INCREASE METHOD 

This method is based on the assumption that the percentage increase in population from decade 

to decade remains constant. In this method the average percentage of growth of last few decades 

is determined; the population forecasting is done on the basis that percentage increase per decade 

will be the same. This method more suitable for younger cites expanding at fastest rate as it gives 

higher population results. 

The population at the end of „n‟ decades is calculated by 
Pn= P0 (1+r/100)

n
 

where r is = Geometric mean of past growth rate 

 

       r = √             
 

 

 

where t is Nos of decades between P1 and p2 and r1, r2….. rt are % increase in population 

INCREMENTAL INCREASE METHOD 

This method is improvement over the above two methods. The average increase in the 

population is determined by the arithmetical method and to this is added the average of the net 

incremental increase once for each future decade. Suitable for both old and new cites 
  

Pn=P0+n*x+n(n+1)/2 *y 

where x is Avg. increases of population of known decades 

Y is avg. incremental increase of known decades 



Logistic Curve method or S Curve Method: Normally it is evident that, the under normal 

growth condition city population grows as per the logistics curve.  

This method also useful as it gives the population where city get saturated  
Ps = -(2p0p1p2 –p1

2
(p0+p2))/(p0p2-p1

2
) 

SUMMARY 

 As per IS: 1172-1963, under normal conditions, the domestic consumption of water in 

India is about 135 litres/day/capita (LPCD) 

 Per capita consumption of water in industrial area is considered as 50 LPCD 

 While estimating the total quantity of water of a town; allowance of 15% of total quantity 

of water is made to compensate for losses, thefts and wastage of water 

 Fire demand: Generally 5 to 10% of total demand of the city. 

 

FORMULA 

 For Indian conditions Kuiching‟s formula gives satisfactory results, Q=3182 √p 

 Freeman formula: Q = 1136.4 
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 National board of fire underwriter‟s formula: ]P0.01[1P4637Q   

 Buston's Formula:  P5663Q   

 Per capita demand = 
 

     
litres/day 

 Peak Demand = 1.5*1.8* Avg. Daily Demand= 2.7 * Avg. Daily demand 

 Coincident Draft: It is higher of = Total Draft = (Maximum Daily demand + Fire 

demand)Or Maximum Hourly Demand 

 Arithematical Increase Method, suitable for old cities:Pn= P + n.c 

 Geometrical Increase Method, this method more suitable for younger cites expanding at 

fastest rate as it gives higher population results, Pn= P0 (1+r/100)n where, r = 

√             
 

 

 Incremental Increase Method, suitable for both old and new citesPn=P0+n*x+n(n+1)/2*y 

 Logistic Curve method or S Curve Method, this method also useful as it gives the 

population where city get saturated, Ps = -(2p0p1p2 –p12(p0+p2))/(p0p2-p12) 

TIPS 
 

 Try to understand different population forecast method and its suitability 

 Remember different formulas for fire demand 



GATE PROBLEM 
 

QUESTION 

 

ANSWER 

 

 



SOURCES OF WATER SUPPLY 

Sources of water can be broadly divided into 

 Surfaces sources and 

 Sub surface sources 

The surface sources further divided into 

 Streams 

 Rivers 

 Ponds 

 Lakes 

 Impounding reservoirs etc. 

Subsurface Sources 

These are further divided into 

 Infiltration galleries 

 Infiltration wells 

 Springs etc. 

Quality of Water 

Pure water is never found in nature and contains number of impurities in varying amounts. The 

rainwater which is originally pure also absorbs various gases, dust and other impurities while 

falling. This water when moves on the ground further carries salt, organic and inorganic 

impurities. So this water before supplying to the public should be treated and purified for the 

safety of public health, economy and protection of various industrial processes. 

CHARACTERISTICS OF WATER 

For the purpose of classification, the impurities present in water may be divided into the 

following three categories. 
 

Physical Characteristics 

The following are the physical characteristics 



 Turbidity 

 Colour and temperature 

 Taste and odour 
 

Turbidity 

Turbidity is caused due to presence of suspended and colloidal matter in the water. Ground 

waters are less turbid than the surface water. Turbidity is a measure of resistance of water to the 

passage of light through it. Turbidity is expressed as NTU (Nephelometric Turbidity Units) or 

PPM (parts per million) or Milligrams per litre (mg/l).  

Turbidity is measured by  

 Turbidity rod or Tape  

 Jacksons Turbidimeter  

 Bali‟s Turbidimeter  

Drinking water should not have turbidity more than 10 N.T.U.  

 Permissible limit for potable water: 5 to 10 ppm 

This test is useful in determining the detention time in settling for raw water and to dosage of 

coagulants required to remove turbidity.  

Colour and Temperature 

Colour in water is usually due to organic matter in colloidal condition but sometimes it is also 

due to mineral and dissolved organic impurities. The colour produced by one milligram of 

platinum cobalt in a litre of distilled water has been fixed as the unit of colour. The permissible 

colour for domestic water is 20 on platinum cobalt scale. The colour in water is not harmful but 

objectionable.  

 Permissible limit: 5 to 20 ppm. 

Temperature of water is measured by means of ordinary thermometers. The temperature of 

surface water is generally at atmospheric temperature, while that of ground water may be more 

or less than atmospheric temperature. The most desirable temperature for public supply is about   

10
0
C. The temperature above 35

0
C is unfit for public supply, because it is not palatable. 



Taste and Odour 

Taste and odour in water may be due to presence of dead or live micro-organisms, dissolved 

gases such as hydrogen sulphide, methane, carbon dioxide or oxygen combined with organic 

matter, mineral substances such as sodium chloride, iron compounds and carbonates and 

sulphates of other substances.  The water having bad smell and odour is objectionable and should 

not be supplied to the public. The intensities of the odours are measured in terms of threshold 

number. Threshold no. shall be 1 for domestic water supply should never exceed 3  

Chemical Characteristics 

Chemical tests involve the determination of total solids, PH value, Hardness of water, Chloride 

content, etc. 

TOTAL SOLIDS AND SUSPENDED SOLIDS 

Total solids include the solids in suspension colloidal and in dissolved form. The quantity of 

suspended solids is determined by filtering the sample of water through fine filter, drying and 

weighing. The quantity of dissolved and colloidal solids is determined by evaporating the filtered 

water obtained from the suspended solid test and weighing the residue. The total solids in a water 

sample can be directly determined by evaporating the filtered water obtained from the suspended 

solid test and weighing the residue. The total solids in a water sample can be directly determined 

by evaporating the water and weighing the residue of the residue of total solids is fused in a 

muffle furnace the organic solids will decompose whereas only inorganic solids will remain. By 

weighing we can determine the inorganic solids and deducting it from the total solids, we can 

calculate organic solids. 
 

PH Value of water 

PH value denotes the concentration of hydrogen ions in the water and it is a measure of acidity or 

alkalinity of a substance. 
PH = - log 10[H+] or 1 / log 10[H+] 

Depending upon the nature of dissolved salts and minerals, the PH value ranges from 0 to 14. 

For pure water, PH value is 7 and 0 to 7 acidic and 7 to 14 alkaline range. For public water 

supply PH value may be 6.5 to 8.5. The lower value may cause tubercolation and corrosion, 

whereas high value may produce incrustation, sediment deposits and other bad effects. PH value 

of water is generally determined by PH papers or by using PH meter. PH can read directly on 

scale or by digital display using PH meter. 
 

  



Hardness of Water 

 

It is a property of water, which prevents the lathering of the soap. Hardness is of two types. 

 Temporary hardness: It is caused due to the presence of carbonates and sulphates of calcium 

and magnesium. It is removed by boiling. 

 Permanent hardness: It is caused due to the presence of chlorides and nitrates of calcium and 

magnesium. It is removed by zeolite method. 
 

Hardness is usually expressed in gm/litre or p.p.m. of calcium carbonate in water. Hardness of water is 

determined by EDTA method. For potable water hardness ranges from 5 to 8 degrees. 

 

Hardness Removable 

 

Generally a hardness of 100 to 150 mg/litre is desirable. Excess of hardness leads to the following effects. 

1. Large soap consumption in washing and bathing 

2. Fabrics when washed become rough and strained with precipitates. 

3. Hard water is not fit for industrial use like textiles, paper making, dye and ice cream 

manufactures. 

4. The precipitates clog the pores on the skin and make the skin rough 

5. Precipitates can choke pipe lines and values 

6. It forms scales in the boilers tubes and reduces their efficiency and cause in erustations 

7. Very hard water is not palatable 

When softening is practices when hardness exceeds 300 mg/lit. Water hardness more than 600 

mg/lit have to rejected for drinking purpose. 

METHODS OF REMOVAL OF HARDNESS 

 Boiling 

 Freezing 

 Lime addition 



 Lime soda process 

 Excess Lime treatment 

 Caustic soda process 

 Zeolete process 

 Dimineralisation or exchange process. 

First three methods are suitable for removal of temporary hardness and 4 to 8 for both temperory 

and permanent hardness. The temporary hardness is removed as follows. 

BOILING 

heat 
Ca(HCO3)2 -----------> CaCO3↓ + CO2↑ +H2O 

heat 

Mg(HCO3)2 -----------> MgCO3↓ + CO2↑ +H2O 

Addition of lime 

Ca (HCO3)2 + Ca(OH)2 -----------> 2CaCO3↓ + 2H2O 

Mg(HCO3)2 + Ca(OH)2 -----------> CaCO3 + MgCO3 + 2H2O 

Removal of permanent Hardness: 

1.  Lime soda process: In this method, the lime and is sodium carbonate or soda as have 

used to remove permanent hardness from water. The chemical reactions involved in this 

process are as follows. 
CO2 + Ca(OH)2 -----------> CaCO3 + H2O (removal of CO2) 

Ca(HCO3) + Ca(OH)2 -----------> 2CaCO3 + 2H3O (removal of temporary hardness) 

Mg(HCO3) + Ca(OH)2 -----------> CaCO3 + Mg(CO3) + 2H2O 

MgSO4 + Ca(OH)2 ----------> Mg(OH)2 + CaSO4 { conversion of MgSO4 to CaSO4} 

CaSO4 + Na2CO3 ----------> CaCO3 + Na2SO4 {removal of sulphates} 

  



Water Supply Engineering 
CaCl2 + Ca(OH)2 --------------> Ca(OH)2 + CaCl2 

MgCl2 + Ca(OH)2 --------------> Mg(OH)2 + CaCl2 { removal of chlorides} 

CaCl2 + Na2CO3 --------------> CaCO3 + 2NaCl 

MgCl2 + Na2CO3 --------------> Mg CO3 + 2NaCl {removal of chlorides} 

Advantages of lime soda process 

 The PH value of water treated by this process bring down to 9 and which results in decrease 

in corrosion of the distribution system. 

 Less quantity of coagulant will be required, if this process is adopted 

 Removal of iron and manganese to some extent 

 Reduction of total mineral content of water 

 Hardness of water is reduced to 40mg/lit (of CaCO3) and magnesium upto 10 mg/lit 

 The process is economical 

 This process is most suitable for tubed and acidic waters where it will not possible to adopt 

zeolite process. 

Disadvantages 

 Large quantity of sludge formed during this process to be disposed off by some suitable 

method 

 This process requires skilled supervision for its successful working 

 If recarbonation is omitted, a thick layer of calcium carbonate will be deposited in the 

filtering media, distribution pipes etc. 

ZEOLITE PROCESS 

This is also known as the base-exchange or Ion exchange process. The hardness may be 

completely removed by this process. 

Advantages 

 In this process, the sludge is not formed hence problem of sludge disposal does not arise 

 It can be operated easily and no skilled supervision required 

 The hardness of water reduces to zero and hence used for boiler and texile industries 



 The process is economical where salt is cheaply available 

 The load on Zeolite can be reduced by combining it with lime or aeration process 

Disadvantages 

 The Zeolite process cannot be used for turbed or acidic water 

 The Zeolite process is unsuitable for water containing Iron and Manganese 

 The Zeolite should be operated carefully to avoid injury or damage to the equipment 

DEMINERALISATION 

Both cations and anions are removed by resins similar to zeolites in two columns by iron 

exchange method. Resins may be regenerated with sulpuric acid and sodium carbonate. This 

process is used in industries to get distilled water or quality water motion of water through the 

atmosphere, earth, plants, trees, rivers and oceans in a cyclic motion through liquid, solid and 

gaseous phases is called HYDROLOGICAL CYCLE. 

Total Hardness: in mg/l as CaCO3 

= 
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CaCOofwtCombining
xmg/linMg 3

 

Combining weight or equivalent weight = Molecular weight / Valency 

 

Total Hardness = Carbonate Hardness + Non Carbonate Hardness 

If TH > alkalinity, then CH = Alkalinity 

 NCH  =  TH  -  CH 

If TH   Alkalinity, then CH = TH NCH = 0 

 

Alkalinity in mg/l as CaCO3 

= 
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CHLORIDE CONTENT 

The natural waters near the mines and sea dissolve sodium chloride and also presence of 

chlorides may be due to mixing of saline water and sewage in the water. Excess of chlorides is 



dangerous and unfit for use. The chlorides can be reduced by diluting the water. Chlorides above 

250p.p.m. are not permissible in water. 

NITROGEN CONTENT 

The presence of nitrogen in the water indicates the presence of organic matters in the water. The 

nitrogen may be present in the water may be in one or more of the following forms. 

 Nitrates  

 Nitrates  

 Free ammonia  

 Albuminoid nitrogen 

Excess presence of nitrogen will cause “MATHEMOGLOBINEMIA” disease to the children. 

METALS AND OTHER CHEMICAL SUBSTANCES 

Water contains various minerals or metal substances such as iron, manganese, copper, lead, 

barium, cadmium, selenium, fluoride, arsenic, etc. The concentration of iron and manganese 

should not allow more than 0.3 ppm. Excess will cause discolouration of clothes during washing 

and incrustation in water mains due to deposition of ferric hydroxide and manganese oxide. Lead 

and barium are very toxic, low ppm of these are allowed. Arsenic, Selenium are poisonous and 

may cause totally, therefore they must be removed totally. Human beings are affected by 

presence of high quality of copper in the water. Fewer cavities in the teeth will be formed due to 

excessive presence of fluoride in water more than 1 ppm. A laxative effect is caused in the 

human body due to excessive presence of sulphate in the water. 
 

Dissolved Gases 

Oxygen and carbon dioxide are the gases mostly found in the natural water. The surface water 

contain large amount of dissolved oxygen because they absorb it from the atmosphere. Algae and 

other tiny plant life of water also give oxygen to the water. The presence of oxygen in the water 

in dissolved form keeps it fresh and sparkling. But more quantity of oxygen causes corrosion to 

the pipes material. Water absorbs carbon-dioxide from the atmosphere. If water comes across 

calcium and magnesium salts, carbon-dioxide reacts with the salts and converts them into 

bicarbonates, causes hardness in the water. The presence of carbon-dioxide is easily determined 

by adding lime solution to water gives milky white colour. 



BIO-CHEMICAL OXYGEN DEMAND 

If the water is contaminated with sewage, the demand of oxygen by organic matter in sewage is 

known as biochemical oxygen demand. The aerobic action continues till the oxygen is present in 

sewege. As the oxygen exhausts the anerobic action begins due to which foul smell starts 

coming. Therefore indirectly the decomposable matters require oxygen, which is used by the 

organisms. The aerobic decomposition of organic matters is done in two stages. The 

carbonaceous matters are first oxidized and the oxidation of nitrogeneous matters takes place in 

the latter stage. 

BACTERIAL AND MICROSCOPICAL CHARACTERS 

The examination of water for the presence of bacteria is important for the water supply engineer 

from the viewpoint of public health. The bacteria may be harmless to mankind or harmful to 

mankind. The former category is known as non-pathogenic bacteria and the latter category is 

known as pathogenic bacteria. Many of the bacteria found in water are derived from air, soil and 

vegetation. Some of these are able to multiply and continue their existence while the remaining 

die out in due course of time. The selective medium that promote the growth of particular 

bacteria and inbuilt the growth of other organisms is used in the lab to detect the presence of the 

required bacteria, usually coliform bacteria. For bacteriological analysis the following tests are 

done. 

(a) Plant Count Test 

In this method total number of bacteria presents in a millitre of water is counted. 1 ml of sample 

water is diluted in 99ml of sterilized water and 1ml of dilute water is mixed with 10ml of agar of 

gelatine. This mixture is then kept in incubator at 37°C for 24 hours or 20°C for 48 hours. After 

the sample will be taken out from the incubator and colonies of bacteria are counted by means of 

microscope. Drinking water should not have more than 10 coliforms/100ml. 

(b) M.P.N. Test (Most Probable Number) 

The detection of bacteria by mixing different dilutions of a sample of water with fructose broth 

and keeping it in the incubator at 37
0
C for 48 hours. The presence of acid or carbon-dioxide gas 

in the test tube will indicate the presence of B-coli. After this the standard statistical tables 

(Maccardy‟s) are reffered and the “MOST PROBABLE NUMBER” (MPN) of B-coli per 100ml 

of water are determined. For drinking water, the M.P.N. should not be more than 2. 



WATER BORNE DISEASES 

World health organization has observes that 80% of communicable diseases that are transmitted 

through water. The diseases like cholera, gastroenteritis, typhoid, amoebia, diarrhoea, polio, 

hepatitis (Jaundice), Leptospirosis, Dracontiasis are caused by bacteria.  
 

Excess of fluorides present in water [above 1.5 mg/litre] cause diseases like dental flurosis, sketetal 

flurosis. This is a permanent irresible disease that weakens the bone structure. The patient becomes 

immobile and bedridden. 

 

Excess of nitrates in water causes Mathaemoglobinaemia or blue baby symptoms in infants. It effects the 

hemoglobin in the blood and reduces its capacity to transport oxygen to the cells. Nitrates in water are 

caused by industrial effluents, agricultural runoff. Toxic ions of chromium, lead, arsenic and pesticides in 

water cause diseases affecting the kidney, liver and high blood pressure, paralysis, cancer etc. These toxic 

substances are due to industrial effluents reaching the surface and ground water sources. 



 

 

 



SUMMARY 

 The following are the physical characteristics of water: Turbidity, Colour and temperature, Taste and 

odour 

 Turbidity is a measure of resistance of water to the passage of light through it. Turbidity is expressed 

as NTU (Nephelometric Turbidity Units) or PPM (parts per million) or Milligrams per litre (mg/l). 

 Drinking water should not have turbidity more than 10 N.T.U., Permissible limit for potable water: 5 

to 10 ppm 

 The colour produced by one milligram of platinum cobalt in a litre of distilled water has been fixed as 

the unit of colour, Permissible limit: 5 to 20 ppm. 

 PH value denotes the concentration of hydrogen ions in the water and it is a measure of acidity or 

alkalinity of a substance, PH = - log 10[H+] or 1 / log 10[H+] 

 The PH value ranges from 0 to 14. For pure water, PH value is 7 and 0 to 7 acidic and 7 to 14 alkaline 

range. For public water supply PH value may be 6.5 to 8.5 

 Hardness is usually expressed in gm/litre or p.p.m. of calcium carbonate in water. Hardness of water 

is determined by EDTA method. For potable water hardness ranges from 5 to 8 degrees. 

 Generally a hardness of 100 to 150 mg/litre is desirable. When softening is practices when hardness 

exceeds 300 mg/lit. Water hardness more than 600 mg/lit have to rejected for drinking purpose. 

 Chlorides above 250p.p.m. are not permissible in water. 

 For drinking water, the M.P.N. should not be more than 2. 

 Excess of fluorides present in water [above 1.5 mg/litre] cause diseases like dental flurosis, 

sketetalflurosis. 

 Excess of nitrates in water causes Mathaemoglobinaemia or blue baby symptoms in infants. 

 

FORMULA 

 Total Hardness: in mg/l as CaCO3 

= 
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 Combining weight or equivalent weight = Molecular weight / Valency 

 Total Hardness = Carbonate Hardness + Non Carbonate Hardness 

 If TH > alkalinity, then CH = Alkalinity, NCH  =  TH  -  CH 

 If TH   Alkalinity, then CH = TH NCH = 0 

 Alkalinity in mg/l as CaCO3 

= 
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TIPS 

 Try to remember permissible limits of minerals and substances in drinking water 

 Try to understand different methods of removal of temporary and permanent hardness 

 Try to get clear idea about hardness and alkalinity 
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