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Water Sector in Delhi: An overview
- Yu thika A garwal

Abstract
Water is a basic necessity for al l l ife forms including human bei ngs.

H ence al l require minimum sustainable level of water. Catering for the
consump tion of some groups of indiv iduals at the cost of other ’s subsistence
needs and only for the present consump tion w ithou t tak ing care of fu ture
consump tion is not sustainable. Policies, not incorporating the sustainabil ity,
are bound to break the ent ire system.

O ver the last coup le of decades, there w as a huge demand of w ater
world wide. According to latest report of India’s Water Reforms, if the current
pattern of water demand continues, abou t half of the demand for water w il l
be unmet by 2030. The water level, which is one of the most important
source, in most part of the country has fal len considerably and is getting
con taminated.

Avai labil ity of water is declining w ith increasi ng development. N e w
and varied uses of water are emerging. The pattern of household consump tion
is a lso beco ming more w at er in te ns i v e w i t h increase d u rban isat io n.
U nderstanding factors affecting demand and supply of water is a complex
issue. A ny policy decision by the authorities w ill have a very long and lasting
impact on the economic and social wel lbeing of people. H ence comprehensive
studies should be undertaken before any policy decision is taken.
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To he l p pol icy makers understand the issues in vol ve d and take
correcti ve measures, a sample study has been undertaken by the au thor.
This paper revolves around important issues re lating to household w ater
sector in D e lhi. It also aims to stu dy the sources of water supply in different
parts of the city.To avoid being theoretical and to incorporate the actual
ground real ities the paper is based on primary data col lected froma sample
of 277 households l i v ing in D e lhi.

The avai labi l it y of per capi ta water in Ind ia is fal l ing and hence
imme diate and steadfast actions by the government is required. The paper
examin es t he w ate r requ i reme n ts, inst i t u t io nal  and legal f ram e work,
avai labil ity of water resource andsources of water specif ical ly in D elhi. It
shows that w ithin different regions of D elhi, there is huge variation in
sources of water. I t concludes that the demand and supp ly is not even and
equi table and there is a large gap in sup ply v is-à-v is demand. A lot has to
be done by the policy makers to improv e and preserve the sources of w ater
and make it sufficientl y  avai lable to al l.

Introduction
India was traditionally endowed w i th large fresh water reserves. Bu t

grow th of the Indian economy is driving increased water usage across sectors.
Increasing population and overexploitation of surface and groundwater over
the past fe w decades has resulted in water scarci ty.According to ministry of
water resources, ground water in 320 of 640 districts in the coun try is
contaminate d by fl uoride, arsenic and o ther chemicals, and heavy metals
l i ke lead and chromium, which affects 6 lakh habitations direct l y and many
more indirectl y. The C entral Ground Water Board (C G WB) has revealed a
shocking assessment, according to which 276 districts have high levels of
fluoride in their ground water. A t least 387 districts in 21 states, of the 676
districts in the country, have nitrate above permissible levels and eighty-
seven areas have a high amount of arsenic, which is a s low poison.

Waste water is increasing s ignificantl y and in the absence of proper
measures for treatment and management, the existing fresh water reserves
are getti ng dep leted. D ue to increase d urbanizat ion, p er cap ita w ater
consump tion in tow ns and cities is also rising. It is also driv ing a change in
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the consu mp tion patterns and leading to increased demand for water-
intensi ve agricultural crops and industrial production (Grai l, 2009)1.

A round the world, human acti v ity and natural forces are reducing
available water resources. O n an average, India recei ves annual precipitation
(including snowfall) of abou t 4000 km3. Ho wever, there exist considerable
spat ial and temporal variat ions in the distribu tion of rainfal l and hence in
avai labil ity of water in t ime and space across the country. It is estimated
that ou t of the 4000 km3 water, only 1869 km3 is the average annual potential
f low in riv ers, isavailable as water resource. O u t of this total avai lable w ater
resource, on ly 1123 km3 is utilizable (690 km3 from surface water resources
and 433 km3from ground water resources). The water demand in the year
2000 was 634 km3 and  it  is  likely  to  be  1093  km3 by  the  year  2025.

The fol low ing figure compares the per capita water avai labil ity around
the world, in 1975 w ith the per capita water avai lable in 2000.

FIG 1: Per capita water availability in 1975 (left) and 2000 (right)

 
Source: ‘G lobal Water Initiative’ (2005, June)2

Forms of water availability

The water distribu t ion on earth shows that most water in the Earth’s
atmosphere and crust comes from the worl d ocean’s saline seawater, w hile
freshwater accounts for only 2.5per cent of the total. The oceanscover roughly
71per cent of the area of the Earth and ref lects blue l ight, therefore the
Earth appears blue from space, and is often referred to as the blue p lanet.
A n estimated 1.5 to 11 times the amount of water in the oceans may be
found hundreds of miles deep w ithin the Earth’s interior, although no t in
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l iquid form.

FIG 2: D istribution of Earth’s Water

The vast bulk of the water on Earth is saline or salt water, w ith an
average sal inity of 35‰ (or 3.5per cent, roughly equivalent to 34 grams of
salts in 1 kg of seawater). In al l, water from oceans and marginal seas, saline
ground water and water from saline closed lakes amount to over 97per cent
of the water on Earth. Though, saline ground w ater is seldom considered
excep t when evaluat ing water quali ty in arid regions.

The remainder of the Earth’s water constitu tes the p lanet’s fresh water
resource. Ty pical ly, fresh water is def ine d as water w ith a salinity of less
than 1per cent that of the oceans - i.e. below around 0.35‰. Water w i th a
salinity bet ween this lev el and 1per cent is t ypical l y referred to as marginal
water because it is marginal for many uses by humans & animals. The ratio
of salt water to fresh water on Earth is around 40 to 1.

The p lanet’s fresh water is also very unevenly distribu ted. A lthough in
warm periods such as the M esozoic and Paleogene when there were no
glaciers any where on the p lanet al l fresh water was found in rivers and
streams. Today most fresh water exists in the form of ice, snow, ground water
and soil moisture, w ith only 0.3p er cent in l iqu id form on the surface. O f
the l iquid surface fresh water, 87per cent is con tained in lakes, 11per cent
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in s wamps, and only 2per cent in ri vers. Small quantities of water also exist
in the atmosphere and in l i v ing beings. O f these sources, only river w ater
is general ly valuable. Most lakes are in very inhospitable regions.

A l though the total volu me of ground water is kno wn to be much
greater than that of ri ver runoff, a large proportion of this ground water is
saline and should therefore be classi f ied w ith the saline water above. There
is also a lot of fossil ground water in arid regions that has never been rene wed
for thousands of years; this must not be seen as rene wable water.

However, fresh ground water is of great value, especially in arid countries
such as India. Its distribu tion is broadl y similar to that of surface r i ver
water, bu t i t is easier to store in hot and dry cl imates because ground water
storages are much more shie l de d from e vaporat ion than are dams. In
coun tries such as Yemen, ground water from erratic rainfal l during the rainy
season is the major source of irrigation water.

Water Availability in India

O ver the years, the suppl y of water, its reach and penetration al l over
India is def initel y improving. A s per the Plan Documents and the C ensus
Data; coverage of w ater su pply in rural India has constantl y increased. It
was only 3per cent of the total v i l lages in 1971 and has increase d to 73.2per
cent of to tal households in 2001. In the urban India the s ituation has
improved ov er the years. The cov erage of water supply was 82per cen t of
the total population in 1971, and it had increased to 90per cent of total
household by 2001.

Area of the India as per cent of World Area 2.4per cent 
Population as per cent of World Population 17.1per cent 
Water as per cent of World Water 4per cent 
Rank in per capita availability 132 
Rank in water quality 122 
Average annual rainfall 1160 mm (world average 1110 mm) 
Range of distribution 150-11690 mm 
Range Rainy days 5-150 days, Mostly during 15 days in 100 hrs 
Range PET 1500-3500 mm 
Per capita water availability (2010) 1588 m3 
 

Table-1: Availability of Water-Facts at a G lance
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Table-2: India’s Water Resources
S.No. Water Resource at a Glance Quantity (km3) Percentage 
1 Annual precipitation (Including snowfall) 4000 100 
2 Precipitation during monsoon 3000 75 
3 Evaporation + Soil water 2131 53.3 
4 Average annual potential flow in rivers 1869 46.7 
5 Estimated utilizable water resources 1123 28.1 
 Surface water 690 17.3 
 Replenishable groundwater 433 10.8 
 Storage created of utilizable water 253.381 22.52 
 Storage (under construction) of utilizable water 50.737 4.5 
6 Estimated water need in 2050 1450 129 
7 Estimated deficit 327 29 
 Interlinking can give us 200 17.8 
 (Source: Water Resources at a Glance 2011 Report, CWC, New Delhi)

Water requirement of Delhi

Water requirement of D elhi as suggested by different institu tions based
on d ifferent per capita water requ irements for 2011 are presented here. The
inst itu tions referred to are Japan International Cooperation A gency (JI C A),
Leak detect ion and invest igation L D &I (department of DJB) and M inistry
of U rban D ev elopmen t(M O U D) / C entral Publ ic H ealth and Environmental
Engineering Organisation (CP H E E O).

FIG 3: Total Water Requirement of Delhi, 2011

Source: Jaladhikar:Center for social justice and democracy (2012)

The water requirement of D elhi in the year 2011 as p er JIC A  was
estimated to be 1084 mil l ion gallons per day (mgd) (274.4 l iters per capita
p er day (l pcd) x 18 mi l l i on pop u lat ion), as p er L D &I i t is 480 mgd
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(126.81lpcd x 18 mi l l ion popu lation) and as per M O U D/CP H E E O i t is
453mgd (119.6lpcd x 18 mi l l ion populat ion). The total water demand for
D elh i is pro jected to be 1380 mgd by the year 2021, calculate d at 60gpcd
(274.4lpcd as per U K) for a population of approximatel y 230 lacks.3

Institutional and legal framework of water sector in Delhi

The urban water supply and sanitation in the N ational Capital Territory
(N C T) of D elhi is the sole responsibi l ity of the D elhi Jal Board (DJB). DJB was
established by the D elhi Water Board Act, 1998, passed by the parl iament.
The earlier fragmented div ision of Delhi Water Supply and Se wage D isposal
Undertaking were merged together to form DJB. The Board acts as the parastatal
au thori ty for al l the capital works, operations and maintenance (O & M) and
revenue functions related to water supp ly w ithin the N CT of Delhi.

A s per the Act, D JB has the respons ibi l i ty of p erforming al l the
functions of urban water supply in the N C T of D elhi, bu t it su pplies only
bulk water to area under N e w D elhi M unicipal Corporation (N D M C) and
D elh i Cantonment Board. Further as per section 55 of the DJB Act, the
board has the power of levying fees, charges, including development charges,
rental, etc. and recovering them for the serv ices rendered by i t. The Board
member of DJB comprises of selected representati ves of government and
therefore the state government has a major say in final decision relate d to
tari ff f ixing and tariff re vision. Table3 summarises the various functions of
DJB as per the different geographical area of the N C T.

TABLE 3: Responsibilities of DJB with provision of water services in Delhi

Geographical Area Water Supply Functions 
 Capital works O&M Revenue functions 
MCD Yes Yes Yes 
NDMC Yes Bulk Supply only Bulk payment from NDMC 
Delhi Cantonment Board Yes Bulk Supply only Bulk payment from Cantonment 
 Source: DJB

Though DJB carries ou t al l the functions of urban water supply and
sani tation of N C of D elhi, any hike in tariff has to be ap proved by the State
Government. Thus to summarize the insti tu tional arrangement; DJB is the
sole bod y respons ible for carry ing ou t u rban w ater su p p l y funct ions
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including capital works, O & M and revenue functions l i ke bi ll ing etc. Further,
w hi le D JB is an au tonomous bod y, most of i ts members are se lecte d
representat i ve from government i tsel f and hence the state governmen t is
indi rectl y involved in the Board’s function ing.

Water resources of DJB

The DJB being the sole control ler of water distribu tion to households
of D elhi has the fo l low ing water resources at its command.DJB’s water
resources come mainly from three ri vers i.e., Yamuna, Bhakra and Ganga.

TABLE 4: Water resources of DJB in the year 2012

Source of water Water in MGD 

Ganga River 240 
Yamuna River 310 
Bhakhra Beas Management Board 140 
Ranney Wells and Tube Wells of DJB 115 
TOTAL 805 
 Source: DJB and Economic survey of Delhi 2012

The table shows that the total water resources of DJB was 805 M G D
in 2012, which comes from various sources l i ke Ganga and Yamuna rivers,
Bhakhra Beas management board and Ranney we l ls4 and tube wel ls. The
major source of water to DJB is Yamuna River which supply 310 M G D and
the second major source is Ganga River supply ing 240 M G D. It is bel ieved
that after construction of Renuka Dam, another 275 M G D shall be avai lable
for D elhi. This dam may take more than 10 years for completion and is yet
to get forest clearances to go ahead.

To assess the availabil ity of water in Delhi and its feasibi l ity, it is also
important to analy ze the water situation in the states w ith which it shares
waterfrom the common pool. The states are Haryana, Pun jab and U.P. These
neighbouring states of Delhi have a heavy agriculture base and are the food
granaries of India. The report by C entral Ground Water Board(C G WB), on
the ground water situation in these states ref lects a grim real ity. In Pun jab
and Haryana, more than 50per cent of water blocks have been declared
overexploited. It means these states are highly stressed for water and chances
of them releasing more water for D elhi are almost imposs ible. Rather, i t is
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susp ected that even the existing supply may be reduced if the issue heats
up in these states. Water war bet ween states can start any day and pu t D elhi
in a precarious pos ition. A studyestimates the carry ing capacity of D elh i to
be not more than 8 mil l ion population (Soni, 2002)5. It can be implied that
the requirement of D elhi as suggested by JIC A  cannot be matched w ith the
current avai labil i ty of w ater resources of D e lhi.

DJB has to treat the water before i t is su pplied to the households to
bring it above the minimum accep table le vel of quality. For this purpose,
DJB has established various water treatment p lants in different areas of
D elh i. The fol low ing table shows the various p lants w i th thei r installed
capacity to treat water.

TABLE 5: Water treatment capacities in DJB in 2012
Sources of water Water treatment plant Capacity 

(MGD) 
Yamuna Chandrawal I &II 90 

Yamuna Wazirabad  I,II &III 120 

Bhakra Storage/ Yamuna Haiderpur I&II 200 

Bhakra Storage Nangloi 40 

Yamuna Bawana 20 

Upper Ganga Canal North Shahdra (Bhagirathi) 100 

Upper Ganga Canal Sonia Vihar 140 

Under Ground water RanneyWells/ Tube wells 100 

Recycling of Water Bhagirathi, Haiderpur&Wazirabad 37 

Commonwealth Games Village   1 

TOTAL   848 
 Source: DJB and Economic survey of D elhi 2012

The total water treatment capacity w ith DJB in 2012 in 848 M G D. The
largest capacity water treatment p lant is Haiderpur I&II water treatment
plant w ith a capacity of 200 M G D. This p lant draws water from Bhakra
storage/ Yamuna River. The second largest p lant in terms of capacity is at
Sonia V ihar w ith a capacity of 140 M G D, which draws water from U pper
Ganga Canal.

Transmission and distribution of water

Treated water is f irst pumped from water treatment p lant (WTP) through
transmission pipes to around 100 underground reservoirs (U GRs) in Delhi.
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D irect tapping from transmission pipes is decreasing. Length of existing
transmiss ion p ip el i nes is ap proximatel y  700 km. A bou t 85 p ercent of
transmission pipes are of pre stressed concretepipes. They are being replaced
because of large number of leakages. Water is boosted at U GR to large number
of smal l U GRs/booster p u mpi ng stat ion(BPSs) w i th fe w excep t ion of
gravitational flow in small ridge areas. Water is f inal ly distribu ted from small
U GR/BPS to consumers (JIC A, 2011)6. F igure 4 shows that the distribu tion
pipeline are highly concentrated in some p laces and very scare in other parts
of D elhi. This shows the uneven distribu tion of pipes. The fol low ing figure
shows the spread of transmission and distribution pipel ine in Delhi.

FIG 4: Spread of transmission and distribution pipelines in Delhi

Source: JI C A (2011)7

Effectiveness in Supplying water

Effecti v eness in suppl y ing water is a crucial wel fare act i v ity to be
accompl ished by the state. We have to consider stateseffecti veness in respect
of reach/penetration of municipal water in D elh i. M unicipal w ater su pply
in the city is suppl ied by DJB, in various modes l i ke indi v idual connections,
common tap, municipal tanker etc.

To know how effecti vel y the end user i.e. the households of Delhi are
able to benef it from the supply, share of municipal water in total water
consumption by households and access to municipal water within the premises
are studied through the responses of the 277 sample households belonging
to different income groups from six different areas of D elhi li ke Sawada,
Tri lokpuri, Baljit N agar, Jamia Nagar, Vasant K unj and Greater Kailash.
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Supply of water to the households in Delhi

A household can have i ts su pp ly of w ater through many sources
depending on different specific factors pertaining to a gi ven area. Each type
of source has its specific quality and characteristics l i ke price, avai lable
quan tity, quality of water etc. H ence stu dying the sources of water gives a
fair idea abou t the characteristics of w ater consumed by the respondents.
The sources considered in the paper are hand pump, municipal tanker,
p r i va t e tan k e r, t u be w e l l /s u bm e rs i b l e /bo ri ng, m u n ici p a l  in d i v i d u a l
connection, common tap, bottled water and others. O thers include w el l,
spring, ri ver, canal, tank, pond, lake etc. The paper explores the difference
in sources of water amongst different areas. Respondents are enquired abou t
thei r source and the percentage of total household water consu mp tion they
procure from each source. Then the average percentage of water used from
each source is calculate d from each area.

FIG 5: Household water supply
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Sawada is a resettlement colony with lowest average household monthly
income. The pattern of water usage in such low income colonies can be
i nd icated by stud y ing the pattern in this area. There is no municipal
indi v idual connect ion in Sawada.O nly 1 per cent of consump t ion here is
fu lf i l led by municipal ind iv idual connect ion. Therefore, water is used from
more than seven dif ferent sources. M unicipal tanker is the major source of
household water in this area. 62per cent of consu mp tion is from this source.
Boring water is ano ther ma jor source which fulfi ls 13per cent requirements
of the area. Hand p ump, private tankerand bottled water together consti tu te
8per cent of water used in the area. A major portion of water i.e. 16per cent
is obtained from other sources.

In Tri lokp u ri and Bal j i t N agar, 98p er cen t and 99p er cen tof the
household w ater requiremen ts resp ecti vel y  are fu lfi l led from the municipal
indi v idual connection. Hand pump gi ves the rest of 2per cent water in
Tri lokpuri. In Bal j it N agar 1per cent is bottled water. M unicipal indiv i dual
connection is the crucial source in these t wo areas.

In Jamia N agar municipal w ater either through indiv idual connection
or tanker is sparsel y supplied. O nly 3per cent of household w ater consumed
is fu lfi l le d from municipal indiv idual connection. H ence varied sources of
water are exploite d in the area. 10per cent of water is sourced through
bo tt le d water. H and p ump, pri vate tanker and o ther sources together
contribu te 7per cen t of water used. Tube wel l/submersible water is the major
source as it contribu tes 80per cen t of the total water consumed in the area.
Tube wel l/submersible water direct l y affects the ground water levels. This
has serious implications from the policy perspect i ve.

Major source of household water in Vasan t K un j i.e. 84per cen t was
taken from municipal indiv i dual connection. A nd 10per cen t, 5per cent
and 1per cent water is sourced from tube wel l/submersible, bo ttled w ater
sources and municipal tanker respecti vel y.

In Greater K ailash’s 80per cent of household water requirements are
fu lf i l led by municipal ind iv idual connect ion, 9p er cent by private tanker,
8per cent by tube w el l/ submersible and the rest 3per cen t is fu lfi l led from
municipal tanker.
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The study of source of water suppl y found that there is no municipal
supp ly of w ater in Jamia N agar and so boring water is the major source
used in this area. It con tribu tes 76 percent of the to tal water consumed
here. The unchecke d use of boring w ater in Jamia, di rectl y affects the
ground water levels. In Sawada, municipal ind iv idual connection is not
avai lable. Water used here is from more than se ven different sources. The
major source of water in this area is municipal tanker. The major source of
water in other four areas i.e. Tri lokpuri, Bal jit N agar, Vasant K un j and
Greater Kai lash is municipal indi v idual connect ion.

D elh i has inadequate raw watercaus ing insufficien t water supply. The
stud y also found that the distribu tion of the avai lable water is not ev en.
There are large disparities w ithin the areas when we compare the frequency
and duration of municipal water supply. In Sawada, the municipal tanker
comes once in t wo or three days, which is also not f ixed.Resi dents drink
stored water, which sometimes is contaminated w ith mosqu itoes, germs
etc.Some respondents buy boring w ater f rom neighbouring households
and therefore are dependent on them. This points towards the seriousness
of inef fect i v e p enetrat ion of municipal w ater in D el h i. Th is also has
opportunity cost and adverse heal th effects for the people.

Bal jit Nagar gets supply seven days a week for only an hour in a
day.During hot season, sometimes the supply reduces to 15 to 20 minu tes
only. Short duration and low pressure leads to acu te water shortage in
summers. This is more severe when there is no electricity at the time of water
supply as motor cannot be used to pull water.Jamia Nagar has no municipal
supply at al l.There is no supply in Jamia Nagar and no daily supply in
Sa w ada h ence the p roblem of these t wo areas nee d to be a d dresse d
immediatel y.

Conclusion

Availabil ity of water per capita in India is fal l ing and hence imme diate
and steadfast action by the government is required.In the year 1975, India
was w ithin the range of adequate water avai labil ity, no w it came under the
stressed level of per capita water avai labil ity.

The water requirement of D elhi in the year 2011 as p er JIC A  was
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estimated to be 1084 mgd and the p ro jecte d total water demand is1380
mill ion gal lons per day(M G D) by the year 2021.D elhi shares its water from
the states of Haryana, Pun jab and U.P. These ne ighbouring states of D elhi
are also highly stressed; w ater war bet ween states can start any day and pu t
D elh i in a precarious posit ion.

The fal l ing availabil ity of water and continuous increasing demand
has a huge impact on D el hi’s water suppl y. It can be implied that the
avai labil it y of water cannot be matched w ith the requ irements of D e lhi.
W ith the stresse d water avai labil it y, household income determines the
purchasing power of the family and this has direct effect on the consump tion
pattern of the households. The consump tion pattern helps in analysing
effecti veness of municipal supply in reaching to different income groups.

In the year 2011, 75.2 per cent of households got drinking water from
taps w ith treated source and 6.1per cent got from taps w ith untreated w ater
source, rest of the households use drinking water from other sources.
Through the years, reach of safe drinking water has improved bu t sti l l i t is
not up to the mark. M unicipal ind iv idual connect ion is the major source of
drink ing w ater in areas w here this source is avai lable. In areas w here
municipal w ater is not connected in houses, there people go for varied
sources l i ke municipal tanker, boring water, bottled water etc.Sawada that
is thearea w ith least income households, drinks water from municipal tanker.
Jamia N agar buys w ater cans from private vendors.

Whenever there is shortage of any resource it leads to inequitable
distribu tion of the resource. The lower income groups are the worst affected.
If the resource is a luxury good or not a necessity then it does not have
serious rep ercuss ions bu t in the case of necessary goods, inequ i table
distribu tion leads to serious rep ercussion. Thus, if lo wer income grou p is
not able to get bare minimum water required to l i ve in good health and
hygiene then there is a doubt that our state is l i v ing up to its wel fare
moti ve.

A l l the above f indings of researcher, points that the reach of water
supp ly in D elhi is not equitable. Problems are unique to each area. A nd
some of these problems are severe. H ence, in this sense the reach and
penetration of water supply in D el hi is no t effecti ve in providing the basic
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requ irements of water to al l.
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