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As Hyderabad has grown in size and is emerging as a global monecie
its growing water requirements have been met by undertakinggcll;zly'.
distance water projects over the years. The local water resources hafe
been neglected. Despite an improvement in the 1o

. & : ) tal volume of the
water supply recently, intra-city Inequity continues to be an issue that

has not been adequately addressed by the policy makers. As a result,
people in poor areas are falling victim to water-borne diseases. Non- |
implementation of the environmental laws and haphazard planning'
and growth of Hyderabad city have reduced the Musi river to a sewer

drain carrying the domestic and industrial waste generated in
Hyderabad city adversely impacting on the river ecology. The
government’s approach to the conservation of Musi has not
considered the wider catchment area of the river. This paper argues
that the future water security of Hyderabad city lies in an integrated
management of the entire catchment area of the Musi River and a
number of water bodies that still exist in and around the city

Keywords: water, river, solutions

Introduction

Hyderabad urban agglomeration (HUA), the capital city of Andhra Pradesh
State in India, has a population of about 6 million. With an area of abqut 778
Square kilometres, the HUA consists of the Municipal Corporation .of
Hyderabad (MCH), Secunderabad Cantonment and the ten surrcziunc;lc;lj
Municipal towns as important components. The HUA has reglste‘red aevzxities
Browth rate of about 43 per cent, 67 per cent and 28 per cent dun.ng ?n . las;
“ighties and nineties respectively with much of the spatlfll eXPf};‘;‘é’(‘)"l uch of
tWo decades occurring in the peripheries. Very recently in Apri bod ' Gt
e HUA has been constituted into a single urban l(?call] la(; Z;t city in
Hyderabag Municipal Corporation (GHMC). It is the sixth larg
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| ehind Bangalore. In recert Yoars, the city has e,
India, closely bcm} technology centre 1n ]n(!la and hag aCquirgg . S
fnlp0ﬂ:}|ﬂ "-]ﬁ);'j;(‘;“g::illg located in an undulatmg.topogra;?hy of the Eelcobdl
mage in fhs lc[ iiqn subcontinent, Hyderabad city anq its enyjy, : ann
Plateau of the n(b‘c r of natural and man-made water bodies locally kno
e wnh’a nlll‘ILtC These water bodies acted as water storage rese’VOirg fa-,
.leeru.vus. ]\.I.mlr((.m 'u.]d groundwater recharge, and ha.ve been an ina“eﬂab?
irrigation, drinking ;olog)’ of the city. Grac.iually, while some lakes | Were
part of the url;m;echccd by concrete buildings, severa! others got SeVere];
;c)lc])?l]:)tzzhf\(fjilﬁntlle cli)o‘mcstic and industrial effluents. With the |og Of

bodies and the consequent decline in groundwater f:b]e, long-distap, .
e\;pensi;e water projects are being undertaken to provide water to the city,

i

ly
Water Sources and Water Supp . “
The main sources of surface water are Osmansagar, Himayatsagar, Manji,

Barrage, Singur Dam and Krishna water (Table .1). Osmansagar wag built j,
1920 across Esi, a tributary of Musi River, and Hlmayatsz%gar Was constrygtyg
in 1927 across Musi. Before these two reservoirs were built Hussalnsagar and
Mir Alam Tank (built in 1562 and 1908 respectively) supplied drinking wa
to the city till 1930 or so. Over the years, the latter two got polluted and are p,
more used as drinking water sources.
Table 1
Main Water Supply Sources for Hyderabad
Osman- [Himayath- Nanjira Manjira [Manjira/ Manjira/| Krishna

Source Sagar | sagar  [Phase-I | Phase- Singur | Singur |  water
Phase- | Phase-
11 IT1 IV scheme
Year of
Commissionj
RO 1922]  1927) 1965| 1og 1991 1994 200
River Musi Esi

Name of the Osman. m%&@& Man!‘ira Manjira [Krishna__

Impoundment

sagar | ¢q
Distance from ‘L\-&M

Singur Singur [Nagarjund-
%_Da\m Dam | sagar* |
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vore: First phase of Krishna Water Schem
Iwas - arted in Scptember 2005, € has been completed and the 2™ Phase

* Already existing.
it may be noted from the above Table that with the
has been drawing water from longer distances The

roject, when completed, is estimated to brine : :
fotal quantity. may reach 320 mgd (millionrg:l%lc?r?sn;gdi)r/r)m:alkni? tze'lcny -
supply a distinct possibility. As of now there seems to b:a no infrgastal thater
store the water brought from the Krishna water scheme. There aremcl:r:e 10
construct 12 new reservoirs of 100 mld (million litres per day) includiz e? hot
in the old city, and lay pipelines to take Krishna water to all, areas Thge ngew
reservoirs will enable the Hyderabad Metropolitan Water SL;pply and
Sewerage Board (HMWSSB) store the huge volume of water. The board
currently has 80 reservoirs with storage capacity of 200 mld.? The government

of Andhra Pradesh has plans to supply water round the clock to the entire city
in the six months or so.*

passage of time, the city
second phase of Krishna

The Census data for 2001 reveals that while tap is the principal source of
water supply for 93 percent of households in M¢H area, the corresponding
figure is only about 60 percent and below il the several surrounding
municipalities. The location of the tap is outside tHe premises for a substantial
proportion of households in several municipalities. For many families that
depend on hand pump, the source is located outside the premises. The
municipalities in the HUA are among those facing several acute water
shortages in Andhra Pradesh (Ramachandraiah, 2003).

From Osmansagar and Himayatsagar there has been a decline in water supply
over the years due to reduced inflows and, for the first time in about 80 years,
Osmansagar and Himayatsagar dried up in 2003. When full, these two sources
were supplying 45 Mgd to the city. Himayatsagar has dried up again in
November 2004 while the Osmansagar became dry in April 2005. A §tudy
found that there has been a progressive decline in the percent of rainfall
converted into inflows into these two reservoirs during 1961-1996 ev.en
though the rainfall pattern has not changed much. These two water boglﬁ
reached their full reservoir levels more times (10 times by Osmansaga;atn e
times by Himayatsagar) in the first 18 years of 1961-96 co?pgreﬁm:s =
second half of the period (only 5 times by Osmansagar antwo T
Himayatsagar). Based on this trend, it was concluqed tha6t the;eosmansagar X
may dry up completely in future: Himayatsagar 1f 2036 an
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2040. Even if they do not dry up, they will receive most]y Pollyg,
resulting from the increasing urbanisation of the catchmep; area g “tva‘@r |
cease to be the sources of drinking water, unless proper r. er'nedial Meag,, Oy |
taken (Venkateswar Rao and Srinivasa Rao, 1998). Despite COpioyg . |
Hyderabad and its surroundings during July-S.eptem.be{' 2005 and 2q, |
inflows have been very less into these reservoirs. This is due to CO"Stru;tiOe |
of check dams and other encroachments in their catchment areas, The tOtar;
water in these two reservoirs thus accounts for only | Tsmcﬂ (ThOUSand
million cubic feet) as against their storage capacity of 7 tmcft,

The Hindu, Hyderabad, 19 December 2006.

*There has been speculation in the media recently, bz.lsed On some moyeg ¢
the government, that water from Godavari river is going to be transporte t
the city through the Pranahita scheme instead of taking up the Phase [[| of the
Krishna water project.

* The New Indian Express, Hyderabad, 19 September 2006.

There has been an in improvement in the water supply position in the city in
nto the city with the Krishna Water
project. This improvement has happened in those areas which already haye

fever and viral pyrexia/fever,

the poor in the city. It may be noted that
of clean drinking water, poor Sanitatj

T related to Jack
Ramachandraiah, 2007).

N :
N and Jow Tesistance (Prasad and
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osmansagar-Himayatsagar ang GO 111
In view of the importance of Osmans
water needs of the city, the State govern
No. 111) in 1996 prohibiting certain a
HMWSSB constituted an expert com
monitor the quality of water in these I
field visits the expert committee

agar and Himayatsagar for drinking
ment issued a Government Order (GO
ctivities in their catchment areas.® The
mittee to suggest ways and means to

o 1994 was issued prohibiting various
developments, within 10 km radijus o

careful examination of the second re
dated 8 March 1996 by modifying t

area of about 140 sq.km was re
catchment areas.’

port of the committee, issued GO No.111
he earlier GO. Based on satellite maps, an

. cognised as a“‘dangerous zone’ in their
It is reported that the catchmeiit areas have shrunk to the
extent of 80 per cent for Osmansagar and 70 per cent for Himayatsagar.

The GO No. 111 stipulates prohibition of industries, major hotels, residential
colonies and other establishments that generate pollution in the catchment of
these two lakes up to 10 km. from full tank level. Eighty-four villages falling
within the prohibited area have been identified and their names are notified in
the GO. However, the GO permits residential developments in the zones
identified and earmarked for residential purposes, subject to certain
conditions, to protect water flowing into the lakes. Two such important

® Government Order No. 111, dated March 8, 1996, Municipal Administration

and Urban Development Department (II), Government of Andhra Pradesh.

This was an amended version of the then existing Order No. 192 dated 31
March 1994,

" Andhrajyothi (Telugu Daily), Hyderabad, 23 July 2003.

Conditions are to restrict the floor space index (FSI) to 1:0.5 and to keep 60%
of total area as open spaces in the notified 84 villages. The HUDA has been
directed to take action for classification of 90% of the catchment area as
recreational and agricultural which is inclusive of horticulture and floriculture.
The HMWSSB has been directed to periodically monitor the levels' of
different fertilizers and pesticides residues carried into the lakes and review
the results once in 6 months.The AP Pollution Control B.oard (APPCB) has
been asked to make further study of the existing industries in the ugstt.'eam and
downstream of the lakes and take appropriate action as per the existing laws.
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The Zilla Parishads of three districts in which the Catchmep, a M

Iea R/
Reddy, Mahaboobnagar and Medak), the Panchayg; Raj Depafa“s(Ra
Irri ii’on Department and the Social Welfare Department Were ir"mem )
Iriga ¢ . . . oo™
take up any building works, check .dams, h?hm I8ation Workg an:fdnb:}t
reservoirs across the streams (vagus) in the catchment area flg,, g, *

isati Ing in , %
lakes. Unfortunately, none of the organisations and depa”ments °lhe.‘

hag . %
upon various measures to protc.ect the tv;/(o lakej. ;‘S? HNLWSSB hag a:”:z%
monitor the quality of water in the lakes an €W the results o ery%a
months. The APPCB has not bothered t(? carry.out' a study of the i“dust ?‘x‘
and initiate action against the polluting industries in the catchmep, area“n?.
utter disregard to the precautionary measures of the GO, th.e district collectorz |
are permitting the change of Iandu§§ and the Industries Departmem i |
exempting the industries from the provisions of the GO (Rama R, 2004)
Decline of Other Water Bodies
A number of historic water bodies built by the Qutub Shahj rulers (1534195
AD) and later by the Asaf Jahi rulers (1724-1948 AD) in ang aroung
Hyderabad city have been shrinking in size, Ibrahimpatnam Cheruvu, by in
1850 covering an area of about 1300 acres originally, has dried up for the firg
time in 1993 and again in 2000. Two water bodies, Satam Cheruvy gpg
Jamalikunta, near the historic Golconda fort, are facing threat due t,

acres or so from its orjg; 9
The four water bodies in the Uppal region (an?:]: area of about 26 acres.

Chinna Cheruvu, Uppa] Nalla Cheruyy, and Pedq, ;hapur Pedda Cheruvy,
threat to their existence due to encroachments, 10 . o ruV“).are facing seve_re
the city are known by the names of the disappeared . Isromlnent localities in
and Masab Tank (Ramachandrajqh, 2004), %1€r bodies: Najlakunta
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One of the consequences of the encroachment of water bodies wa in th

unpl'ecedenled floods in the city in August 2000 due to a 24 cm rjl;e: rl]l 0 2:
nours. When the city witnessed heavy rains, the narrowed/encroach:d vl:ater
courses/bodies could not carry rainwater thys inundating large areas in the
vicinity. Low-lying areas down the H ussainsagar, though occupied by middle
and upper middle class people, experienced worst Ever flooding. In these navy
boats had to be used to traverse in the flood Waters. Flood water levels
reached up to the first floor level in some apartmerit complexes.

Pollution of Water Bodies

In addition to encroachments, pollution of lake waters by untreated domestic
sewage and toxic industrial effluents has been going on over the years. Many
lakes which provided drinking water earlier no loriger serve the same purpose.
While there were six very old industrial areds in the Hyderabad city
corporation limits (Azamabad, Musheerabad, Sandthnagar, Kavadiguda, New
Bhoiguda, and Lalaguda), eleven new industrial estates came up around the
city in course of time.'" Many of the industrial estates are located in the
foreshore areas of the lakes. Continuous discharge of untreated industrial
effluents into the water bodies has turned them into ‘toxic ponds’ almost
devoid of any life.'> Some of the important rivers/streams polluted by the
industrial effluents are Bollaram, Isakavagu, Nakkavagu, and Manjeera
(upstream of Nakkavagu confluence). Due to seébage and infiltration from
these polluted water bodies/drains and other waste dumps, the groundwater
and drinking water sources in the area are highly polluted (Kishan Rao, 2001:
24-26). In a study done for HUDA, it was found'that 18 water bodies were
identified as the most polluted while 67 were po“_uted to a lesser extent. Of
the 38 lakes identified as potential sources of dririking water, bacteriologicz}l
and chemical tests revealed that the water of only 6 lakes was ina usable condition."

?Vaartha (Telugu Daily), Hyderabad, 21 June 2002.
* Vaartha (Telugu Daily), Hyderabad edition, 11 June 2002.

"These industrial estates are . Jeedimetla, 2. Balanagar,. 3. Chandulal
Bardari, 4. Medchal, 5. Moulali, 6. Nacharam, 7 Cherlapalli, 8. Uppal, 9.
Katedan, 10. Autonagar, and 11. Gagan Pahad industrial development areca

(EPTRI, 1996: 63). i
lakes/cheruvus are: Kazipalli cheruvu,

12
Som 1 tant Ollllted
e of the important p wu, Kistareddypet cheruvu, Muktakanta

Gandigudem cheruvu, Nagulal chert
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One of the consequences of the encroae .

RS gisdantad fcors s Cilyc.il:lcr/(\)lz:;t::czr](;oool (\j\l’;’llctl- bodies was seen i'n the
hours. thn.1 the city witnessed heavy rains, the n:rrz\a 3]3 iy
Cours.cs/bodlcs c.ould not carry rainwater thus inu;\dqti\r’]e Icncroached .watcr
vicinity. LO\\.f-lymg arcas down the Hussainsagar lho:n ’hgocargc. zr;as : i
and upper middle class people, experienced \vors{ ever %]oodicnuplle thy vy
boats had to be used to traverse in the flood Waters Flofci :v teSCI"aVI)'
reached up to the first floor level in some apartmerl comy.)lexes o

Pollution of Water Bodies

In addition to epc{-oachm.ents, pollution of lake waters by untreated domestic
sewage a.nd to.\nc‘ mdust.rlal. effluents has been goiitg on over the years. Many
lake.s which provided .drmkmg water earlier no loriger serve the same purpose.
While t!lere. were six very old industrial areas in the Hyderabad city
corporation limits (Azamabad, Musheerabad, Sandthnagar, Kavadiguda, New
Bhoiguda, and Lalaguda), eleven new industrial estates came up around the
city in course of time."' Many of the industrial estates are located in the
foreshore areas of the lakes. Continuous discharge of untreated industrial
effluents into the water bodies has turned them into ‘toxic ponds’ almost
devoid of any life.'” Some of the important rivéfs/streams polluted by the
industrial effluents are Bollaram, Isakavagu, Nakkavagu, and Manjeera
(upstream of Nakkavagu confluence). Due to seébage and infiltration from
these polluted water bodies/drains and other waste dumps, the groundwater
and drinking water sources in the area are highly polluted (Kishan Rao, 2001:
24-26). In a study done for HUDA, it was found that 18 water bodies were
identified as the most polluted while 67 were po“_uted to a lesser extent. Of
the 38 lakes identified as potential sources of dririking water, bacteriological
and chemical tests revealed that the water of only 6 lakes was in usable condition."

 Vaartha (Telugu Daily), Hyderabad, 21 June 2002.

' Vaartha (Telugu Daily), Hyderabad edition, 11 Juhh
Jeedimetla, 2. Balanagar, 3. Chandulal

6. Nacharam, 7. Cherlapalli, 8. Uppal, 9.
ad industrial development area

2002.

"These industrial estates are 1.
Bardari, 4. Medchal, 5. Moulali,
Katedan, 10. Autonagar, and 11. Gagan Pah
(EPTRI, 1996: 63).
ted lakes/cheruvus
heruvu, Kistareddy

are: Kazipalli cheruvu,

12
: ollu
Some of the important p I et cheruvy, Muktakanta

Gandigudem cheruvu, Nagulal ¢
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Saki ¢
cheruvu, Aminpur cheruvu, Bollaram cheruvu, heruyy, gy
l vu’ Isnapur cheruvu, Chitkul cheruvu, Lakadaram Cheruy, Pedgl
cheruvu, ; . . » Py,
cheruvu, Yerdanur cheruvu, Gummadidala tank, ?O?E’?Sf”:::;a"k’ J‘"nara,;
cheruvu, Kalateleal cheruvu, and Digwal cheruvu etc. 20, 200y,

** Andhrajyothy (Telugu Daily), Hyderabad, 23}”')’ 2003. '
The pollution control board has been ine.ff?ctlve toa large'extent N penaliy,
the polluting industries despite the provisions of the Environment Protecﬁ()n
Act, 1986, the Water Act, 1974 and the Air Act, 1981. Rampant COMTuptjg,
and the industrialist-politician -bureaucrat nexus havc? plz?yed havoc op Watey

~ bodies. The industrial lobby is so powerful that a sitting judge of the Andhy,
Pradesh High Court was transferred overni ghthor giving closure orders , the
highly polluting industries in Patancheru area.

The HUDA has initiated a lake conservation programme with the assistance of
Royal Netherlands government under the Green Hyderabad Environment
Programme (GHEP). 87 lakes have been identified for conservation based op

their pollution levels. They are grouped into Category-I or highly polluted
lakes, which number 18. The remaining lakes are put into Category- II or

Safilguda, Saroornagar and Langer Houz - ‘have been cleaned up and are
being conserved with a green belt around’.!s Sewerage treatment plants

€S, which woylg n an
additional supply of 17 million gallons per day. 6 WG tmed

by government and private ownership. As per th: are under partly
falling within the full tank level muyst be
constructions, irrespective of the ownership o
development plans that may have been previoys] p

. Y not
belt of 30-metre width on all sides of each lake must b;ﬁed. Further, a buffer

of construction in the interest of prevention ofp(’“lltion t pt free of any type
free flow of water into the water bodies. O the lake and allow

from any type of
any lang use or master/zonal
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The Musi River and Hyderabad Cigy'»
The River Musi emerges from Anantagiri hills in Vikh
at 661 metres above mean sey level.

reaching the reservoirs of Osmansagar & l-limayatsagar, which are constructed
on Esi (its tributary) and Musi reg

. . . pectively as discussed earlier. These
reservoirs were constructed after the devastating' floods in 1908 during the
regime of Mir Osman Ali Khan, the VII Nizam. The technical inputs for their
construction were provided by Sir Mokshagtindam Visvesvarayya, a

renowned civil engineer. Osmansagar has a stofage capacity of 110 mem
(million cubic metres) a watershed of 73§

' q. km., The Himayat Sagar has a
storage capacity of 84 mem a watershed area of 1311 sq. km."”

‘ . arabad district situated
The river flows for 70 km before

From these reservoirs the river continues to flow edst through Hyderabad city.
Downstream of the city, the river has 24 diversidn weirs, locally known as
kathwas , the first being Uppal Kathwa. The totall irrigated land under these
irrigation structures was planned to be 25000 actes, but this has increased
dramatically to 87000 acres owing to increasing volume of sewage that enters
the river from the urbanised area of Hyderabad. At about 216 km from its
origin, a larger reservoir was constructed across the river in 1963 at Suryapet
where another river, Aleru, joins the Musi. Aboﬁlt 30183 acres of land is
estimated to be irrigated under this reservoir. The Musi joins the River

Krishna at Wazirabad, 40 km down from Suryapet. That makes the total
length of Musi to be 256 kms.

The River Musi divides Hyderabad city into the s(?pth and the north. The city
was founded on the banks of this river by Md. Quli Qutub Shah, the fourth

rule of the Golconda kingdom. The river has a gradient of 2 metres per km
within the city.

" Most of the information on Musi is taken from a study done by Vedakumar
(2007). ' )
19 The earlier discussion relating to the Osnansagar and Himayatsagar,

and the GO No. 111is very much part of the overall scheme of things related
to the Musi river. |

20 Conservation of Musi has assumed relevance only in‘recent ye.ars.
Until the 1960s, Musi River was looked at from the point of view of a river
flowing through the city of Hyderabad and as a water source (in th.e‘form of
reservoirs built on its tributaries). It is interesting to note that Musi is also a

3 P
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he city as the Interstate Bus Terminal is located on an islang ;,
:]il\l/l;r.folg tlndiat;, river is a common property tr estou‘; (;ete(;f:::oiiople andy utsh;
is the responsibility of the Stat.e tO.Pszi ef‘ with the hcfs. Singg th
government functions and exercnsf:s its duties o0 SR of Vatig
departments, the onus of conserving, manager;lllens i TOWUSI falls o, th
following departments: Irrigation, Revenue, . u [,) | n and COUntry
Planning, Department (TCPD), Hyderabad Ur a"CHeveFOPment Authority
(HUDA), Municipal Corporation of Hyderabad .(M ), Forest Depa_rtmem,
Agriculture, Industries, APPCB, Rural Local Bodies, Urban .Local Bodies e
The responsibility, however, also lies on the part o.f the society at large, Ty,
multiplicity of organisations can become a major ol?stacle. for efficien
coordination and handling of issues of a natural resource like a river that floy,
through several administrative divisions in a state. The government Systems
have become behemoth and independent and isolated in the case of some
issues and therefore leading to a lack of integrated policy formulation
implementation and monitoring systems. The end result is the loss of

environmental quality and inefficiency in the functioning of the system and
social discords. :

Water (or lack of it) in Musi

It is not know exactly when Musi dried up as a river. But interviews with

people and information collected from secondary sources indicate four major
reasons which have led to no water flowing in Musi:

1. Degradation of the catchment of Musi i ha l
2. Impounding of water by the O

ydera

bad urban regi ing free
from varioys g; region affecting fr

flow of water into the Musj .
réctions,
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concluding Remarks

This paper brings out clearly that as the city of Hyderabad has grown in size
and is emerging as a global megacity, its water resources have been neglected
(o the detriment of long-term water security of the people : Non-
implemcntation of the environmental laws relating to the protection c;f water
resources and haphazard planning and growth of the city have exerted
remendous pressure on the city’s water resources: Musi river, Osmansagar
Himayatsagar, and innumerable water bodies that were built by its earl);
rulers. With the old sources declining and the demand for water growing, the
city is drawing water from longer distances.

The Musi river has been reduced to a sewer draiﬂ carrying the domestic and
industrial waste generated in Hyderabad city. This has had an adverse impact
on the river ecology and the villages in the downstream of the river. Even
today, the government’s approach to the conservatibn of Musi is piece-meal in
nature and not integrated. The future water security of Hyderabad city lies in
an integrated management of the entire catchment area of the Musi river and a
number of water bodies that are still existing in and around the city.

The government took up an ill-conceived Nandanavanam project in late 1990s
in the name of beautification of the river. The project would have literally
reduced the river into a narrow channel with the largescale filling of the river
bed. It would have become a disaster in the long run. The project was given
up, after wasting a good deal of money, after the floods in August 2000.
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