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FOREWORD

The Surat Citizens' Council Trust has been serving the city of Surat and its people by taking up issues
ranging from scaling down of electricity tariff to matters related to trade and industry, supply of cooking
gas etc. before concerned agencies and authorities for appropriate interventions since more than last one
and a half decades. The Council also represents citizens trom all walks of life towards redressal of their
grievances at relevant forums.

As always, the Council responded immediately when the river Tapi was in spate during August 2006. By

joining hands with the Southern Gujarat Chamber of Commerce and Industry (SGCCI) as well as some

other NGOs, it procured and distributed food, drinking water, medicines and other essentials to the flood
affected citizens. It also facilitated in managing the crisis with concerned disaster management
authorities and others who came forward.

Though the swelling of Tapi and its flooding is not a new phenomenon to this city, the August 2006
floods was the most devastating of all such disasters so far. Propelled by a vibrant as well as inclusive
economy and resonant social spirit, the citizens of Surat have always bounced back and steered out of
despair through their sheer resilience on all such and similar occasions, The 2006 floods however have
croded the city's economic frame rather intensely. While assistance from neighbouring States, regions
and towns as well as support provided by local authorities, government and civil socicty organisations
have been soothing, timely and of much help, the city is yet to come back 10 its earlier robust buoyancy.
Loss of lives. crippled livelihood systems and damages adding 1o thousands of crores of rupees are
pointers calling for constructive action by all concerned in the most participative manner. No matier how
and from which perspective the disaster 1s examined or analysed, it is certain that the situation cannot be
allowed to recur in such a manner and intensity. With the 2007 monsoon being just round the corner, it is
time to be vigilant and take all preventive actions, for any laxity in doing so may invite doom, despair
and destruction,

The anguish of the citizens at Surat has been severe since the days of the flood. The Hon'ble
Government of Gujarat has rightly appointed an Inquiry Commission Tapi Pur Honarat Tapaas Panch
(Tapi Flood Disaster Inquiry Commission). Subsequent to the appointment of this Commission, the
Surat Citizens' Council Trust filed an affidavit to the Commission and also helped in forming a group of
concerned citizens to go inlo the reasons of the recent heavy floods in Surat and to suggest measures to
mitigate such recurrence.

With eminent scholars and professionals in it, the group consists of Prof. (Dr.) Mahesh D. Desai, a Geo-
technologist and a keen student of flood studies since 1970; Shri K. R. Datye. an eminent water
conservation engineer based at Mumbai; Prof. (Dr.) Ghanshyam Shah, a social scientist based at
Ahmedabad: Prof. (Dr.) Biswaroop Das, a social scientist as well as a planner and the Director of Centre
for Social Studies at Surat; Shri Anil Laul, a well known architect and planner from Delhi; Shri P. K.
Ghosh, a former Vice-Chairman of the Delhi Development Authority, former Commissioner of the Surat
Municipal Corporation as well as the former Additional Chief Secretary with the Department of Urban
Development, Gujarat; Shri L. J. Desai. a renowned advocate and a trustee of the Surat Citizens' Council
Trust; Ms. Falguni Desai, an architect based at Surat and Shri Ravin M. Tailor, a scholar waorking on

2007-April. “Surat 2006 Floods:An Analysis of Causes Consequences and Management
(Report of a Group of Concerned Citizens)

Surat Citizens” Council Trust, Surat.
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flood studies and urban planning at the Sardar Vallabhbhai National Institute of Technology (SVN
Surat. Through a series of dialogues, the group has made an attempt to analyse and understan 1
reasons for the recent devastating floods as well as suggest ways for abating its recurrence. Intendk
be placed before the Government appointed Inquiry Commission, the report also comments on | :
ongoing character of the development process in the city of Surat and its surroundings.

Based on a careful analysis of trends and facts, the report lists sets of immediate, short and long te
recommendations based essentially on the contemporary developmental context of the city and
ground realities of the dam management. The recommendations indeed deserve serious considerati
We are grateful to all the members of the group for their sincere efforts and contributions towa
preparing the report. In a sense, they have rendered yeomen's service by providing a blue-print for il
mitigation and progress of Surat and its surroundings.

Our sincere thanks also go to Ms. Falguni Desai and Shri B. K. Patel of the DPVIC Pvt. Ld., who h
not only enriched the report through careful collection of relevant data from appropriate authorities
departments, but also by extending services of their office staff and other support to the Council.

We hope that the report would be of use to the Commission as well as those interested in issues rel
to the development of Surat, the 2006 floods and their associated implications.

Surat Citizens' Council Ti
April, 2007

2007-April, “Surat 2006 Floods:An Analysis of Causes, Consequences and Management
(Report of a Group of Concerned Citizens)
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PREFACE

Idea for this study emerged out of a prolonged interest in aspects related to the Tapi river, the floods in it
and their impact on the socio-economic life of the city, its development plans including that of areas
under the Surat Urban Development Authority (SUDA), the Hazira Area Development Authority (HADA)
etc. The appointment of a two members Commission by the Government of Gujarat to inquire into some
aspects of the August, 2006 floods in Surat acted as a catalyst towards writing this report.

The Surat Citizens' Council Trust formed a group of concerned citizens to examine the available data to
suggest measures towards abating the recurrence of floods like the one that hit the city and its region
during August 2006. The report is essentially aimed at analysing the natural and operational aspects of
floods, is essentially academic and not intended to initiate or indulge into any blame game.

Though time constraints, poor availability of relevant data since 1968 and divergent views have
introduced several limitations in this report, it still remains product of a humble and yet sincere and
collective effort of all of us. The report covers the history of floods and the city of Surat, causes and
consequences of the August 2006 floods and a set of recommendations, albeit with references and
citations wherever required.

While the logical analysis to evolve the recommendations placed in the report was drafted by Shri Ravin
Tailor under the guidance of Prof. M. D. Desai, collection of much of the data and information for this
study has been the result of sustained efforts by Ms. Falguni Desai. Finally, Prof. Biswaroop Das and
Prof. Ghanshyam Shah gave it the present form in a manner so that it can be easily understood even by
lay readers from across different walks of life. We hope that the study would not only help the citizens to
gain sufficient insights about floods and their human geographic context, but also remove associated
misconceptions and lead to a better management of floods and similar natural disasters in future.

In spite of limitations, we feel that the report would be useful to the Commission of Inquiry, planners and
those concerned with the development of Surat, the Surat Urban Development Authority (SUDA), the
Surat Municipal Corporation (SMC), the Gujarat Industrial Development Corporation (GIDC), concerned
dam authorities in Gujarat and Maharashtra, the Central Water Commission (CWC) and the people of
Surat and its surroundings. The exercise should be seen more as a process of initiating a dialogue and
thinking with a socio-economic perspective to review and reassess the Ukai reservoir management for
larger benefits at the national and sub-national levels as well as to the industry, entrepreneurs and people
of Surat.

This work has indeed been enriched by our interactions with many to whom we express our sincere
appreciation and thanks. We hope to receive comments, criticisms and suggestions from readers to deal
with omissions and errors. We firmly believe that through active public participation, transparency linked
with suggested warning systems and careful inspection of embankments as per the CWC manual, the

damages can be reduced and floods in the city mitigated in future.
i i, o Prof. (Dr.) M. D. Desai

Mr. K.R. Datye

Prof. (Dr.) Ghanshyam Shah
Prof. (Dr.) Biswarcop Das
Mr. Anil Laul

Mr. PK. Ghosh

Mr. LJ. Desai

; Ms. Falguni Desai
Surat, April, 2007 Mr. Ravin M. Tailor
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vadodara: Alarm bél‘ls‘havéjit_)t yet start-
ed ringing, but geo}’: gists are seriously
concerned with the sea moving inland

along the coast frofii-Dahej. in Bharuch

to Ubhrat in Navsari district in south Gu-

jarat by roughly five to seven mettes in
the past year-and-a-half. =’ : ;

A

5-7 metres ;
Past one’ ahd -

* Inlast 10 years

“In last 30 years

A team of geologists from MS
University are studying Gujarat’s coast-
line — spread over 1,600 kilometres —
and their observations compared with
satellite irragery and old maps reveal
that in the last 35 years, the sea has eat-
en away anywhere between 75 metres and
90 metres on land in and around Dahej.

While geologists are debating whether
the erosion can be attributed to global

astline

warming, their preliminary studies in

12005 of coastal areas of south Gujarat

had shown that seawater had moved in

" by 10 to 15 metres from Danti towards

Umbergaon. In Danti alone, seawater has
rioved inland by 80 to 90 metres.
wIhe affect of erosion can be observed
in 100:km area,” says prin-
cipal investigator profes-
sor Nikhil Desai, who,
along with professor 8
Ganpathi, Dharmen-
dra Shah, Uday
Bhonde as well as
Shweta Bhatt, are work-
ing on the project with
Space Application Centre:
“In their natural flow, the
sediment influx from rivers
like Narmada, Tapi, Kim,
Purna and Ambica spread
across south Gujarat would
be towards coastline as all
these rivers flow into the
Gulf of Cambay. But with
dams being constructed on
big rivers, millions of
tonnes of sediments reach-
ihg the coastal area face
barriers,” says Bhonde,
adding that apart from that, high tide
might also be one of the reasons here.
After studying the coastline, the team
will map the coastline’s vulnerability to
erosion in three categories including
slow, intermediate and rapid. “Although
Dahej and surrounding areas may fall in
intermediate category, unlike Danti
which falls in rapid category, the situa-
tion is alarming,” says Desai.

havsari
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Water Resources, Floods and Sand mining in Tapti at Surat

By:

Dr. Mahesh D. Desai
Ph.D. (Civil Engg), Visiting Prof. SVNIT, Surat.
Consulting Engineer, EFGE Consultant, Surat.

WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

Existing Scenario

2008-03-11. “Water Resources of South Gujarat”,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”, Center for Social Studies, Surat
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WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

UCrisis by 2015 - 20

WATER RESOURCES OF SOUTH GUJARAT, CES, Surat-11-12 March 2008

] Additional Sources of
Drinkable Water

Ground Water
Rain Water
Flood Water

2008-03-11, “Water Resources of South Gujarat”,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”, Center for Social Studies, Surat
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WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

J Integrated Planning

I
-

(@:—round Water Rech®

—

Flood Detention Reservoir

WATER RESOURCES OF SCOUTH GUJARAT, CSS, Surat-11-12 March 2008

Long Term Ground Water Recharging

* Gujarat Gas Comp. Ltd., Adajan, Surat.
+ Kavi Kalapi Garden Lake, Adajan, Surat.

* Radha Krishna Textile Market, Ring Road, Surat.

2008-03-11, “Water Resources of South Gujarat”,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”. Center for Social Studies, Surat
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WATER RESOQURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

*» Radha Krishna

SECTOR SECTOR. SECTOR
Textile Market, S e Lpiiiee siom
¥ RIS AT x |
Ring Road, . (e e .
Surat. = ol | B
| l i 1: = |
TYPICAL RAIN WATER FLOW AT TERRACE FLOOR
F i s ek S
SECTOR. SECTOR.
FASSAGE. ; m
= ——— 1
— Q 1
1500m | k,‘i<]
190 m ¥
B
| &
|

WATER. TANK AND RECHRGING DORE POSITION AT GROUND LEVEL

WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

2008-03-11, “Water Resources of South Gujarat”,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”, Center for Social Studies, Surat
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WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

Flood Detention Reservoir

*» Desalinization.

» Control of Coastal Erosion

+ Source for Raw water for Industry and
Domestic Water supply

WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

Flood Detention Reservoir

i

Coastal Area of Hajira, Olpad.
- Tena Sena Creek &
Kim River

Coastal Area at Mouth of
- Mindhola River

: 2008-03-11, “Water Resources of South Gujarat”,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”, Center for Social Studies, Surat
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WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

Flood Detention Reservoir

WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

Flood Detention Reservoir - Mindhola River

B

2008-03-11, “Water Resources of South Gujarat”,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”, Center for Social Studies. Surat

378 A compilation of Prof. M.D. Desai’s works




Water Resources, Floods and Sand mining in Tapti at Surat

WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

FLOOD DETENTION RESERVOIR TO MAKE OPTIMIZED USES OF WATER.

COASTAL HIGHWAY KHAR LAND GREEN BELT

sasm A +55m %@

+2.0m i

—n

CITY

Desalinization

(-)10.0m
SECTION
I
" + Excavation Lagoon
s o LAND, +6.5 : ok
r = Soil F.A. reclaiming
A ROAD Land...25 Million SQM
A D WATER +5.5 - Store & Recharge
Water up to 100+20
PLAN ] million CM

WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

Coastal Erosion - Swaminarayan Temple, Tithal, Valsad

2008-03-11, “Water Resources of South Gujarat”,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”, Center for Social Studies. Surat
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WATER RESQURCES OF SOUTH GUJARAT, C5S, Surat-11-12 March 2008

WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

2008-03-11. “Water Resources of South Gujarat”,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”, Center for Social Studies, Surat
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WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

River Front Development can be planned with
Flood Detention Reservoir by providing spillway for
Ekcess water to divert in Sena / Tena Creek or
Kim River.

Reduces the flood water impacts in down stream

areas of spills.

2008-03-11, “Water Resources of South Gujarat™,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”, Center for Social Studies. Surat

A compilation of Prof. M.D. Desai’s works 381



Water Resources, Floods and Sand mining in Tapti at Surat

WATER RESOURCES OF SOUTH GUJARAT, CSS, Surat-11-12 March 2008

Linking of Villa'g:e'Pdnds. (reserved) for no so

River Tapti

2008-03-11. “Water Resources of South Gujarat”,
Seminar on “Status of Drinking Water in South Gujarat: Issues and Concerns”, Center for Social Studies, Surat
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HOME & AROUND

SMC shelves Tap| riverfront project

SOUMIK DEY

SURALJANUARY 13

_ 'LESSONS from Surat
floods sinking in, the Surat
Municipal Corporation
(SMC) has shelved the ainbi-
tious Rs 1,500 Tapi Riverfront
Development Project in its re-
omtly -tabled draft budpet, for
the time being. The project, a
bone of contention for long
between experts and SMCau-

thorities, has been dropped on

- technical grounds vis a vis: the

amouint of water that may be
discharged by Ukai dam dur-
ing rainy season is not known,
say SMC officials.

“To go ahead with the pro-
ject we would have had to con-
firm with the dam and related
authorities as to how much
water may be discharged from

Reason: Amount of water released by Ukal
dam during monsoon not known.

the Ukai dam during mon-
soons. Also, the carrying ca-
pacityof the river hasbeen re-
duced considerably in'the last
few vears. A fresh study to as-
certain the carrying capacity of
the. river needs to be con-
ducted,” said city engineer V
D Patel.

Architect Fal-
guni Desal who
had conducted a
study on evaluat-
ing the flood
plains mapping
and topography
5 of the river plain

R based onsatellite
il data had trashed
the idea of the
Tapi riverfront
development
project since the
word go. She
had even pmwded data 1o
showwhy thie project would be
unfeasible. Lauding SMC's
decision to shelve the project,
Desai said, “Now, we need to
conductstudies on flood plain
mapping of the Tapi riverbed
and formulate land reserving
strategies to reduce occur-

v
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rence of floods. The Flood
Plain Management Act and
ﬂchcdandAdnmdtobﬁm
viewed as well.”

mmnmﬂnsmc
advisor and a professor in geo-
technical engineering, who
had formulated the earlier
riverfront development pro-
ject for Tapi river said he had
suggested removal of en-
croachments and need for
flood-mapping of the river in
2000 itself.

I had suggested tha{ a

. study be conducted first to

climinate the flood plain areas
from any development planas
Surat is based near the estu-
ary. Tapi canniot be compared

with Sabarmati. But just for

the sake of ‘development’, the
suggestions went unheard,”
said Desai. '
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24 - 25 March 2008
Water Resources & Floods:

INTEGRATED PLAN TO RESOLVE WATER CRISIS IN SURAT AND AROUND

By:
Dr. M. D. Desai, Ph.D. (Civil Engg.),
Visiting Prof, SVNIT, Surat,
RECENT PROJECTIONS:

Prof. F.S. Rowland Earth System Science, Univ. of California, Nobel awardee 1995

e Increase in CO;, and related global temperature is well documented over last 200
years. It is pronounced in last 3 decades.
e The damage is not irreversible. Wake up to act fast.
e Today we add 70 million tons of elements contributing to global warming in this
atmosphere cell.
Results:

v" Earth has a fever and temperature is rising.

Experts considered it as passing phase and self healing phenomenon. This is proving wrong.

Sept 21, 2006: Small tilt of Northern hemisphere away from Sun. The scientist warned of

unprecedented distress, melting of Ice cap. Some predicted 22 Years others 7 years.

IMPACT OF CHANGES:
v" Major cities in North & South America, Asia, Australia suffered draughts, melting of

glaciers,

v" Frozen Arctic, low lying Pacific Islands, India coastal towns are warned for evacuation
due to rise of sea. Refugees, migration to heterogeneous urban centers invoke more

conflicts & miseries in future.

: : 2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”.
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat
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v' Stronger storms in Pacific and Atlantic threatened damage to entire cities. Floods of
South Asia, Mexico, displaced millions. China’s 2007 storm, floods in Rajasthan,

Sourastra, draught prone Andra Pradesh are abnormal.

v" On 12-11-1978 in my talk on Narmada, I stated “JZ;FN V6WFZ[, ZLT[ VG[ VXSI
YGMV[ JZ;;[”. The observation was based on reservoir / green belt induced change in
environment. Today we see doubling of rains in Sourastra & unprecedented floods in
West Rajasthan. The Indian rain pattern shows increased intensity, fewer rainfall days
and non South West rains in May as new trend. Impact of reservoir green land has made

Gujarat climate unpredictable.

Al Gores’ Noble Lecture:

CO; pollution is unprecedented. The effect is out of our sight and our mind. We still believe

it is impossible.

Rise of 1.5 to 2.5°C temperature relative to 1999 can make million of species extinct. Green
house effects: Arctic, African, Indian islands & coastal belts mega delta, the sea water level
rise. (Surat Tide level (+) 4.5 m will be (+) 5.0 or more.)

Pattern of rain fall changes could lead to scarcity of drinkable water in 2050 globally, 2025

India and 2015 Surat if not fought in war like preparation.

SURAT 2008:
Source of drinkable water: Ukai releases of 300 cusecs say 500 MLD.

Ground water — Salinity ingress & use has depleted it.

For 2015, more than 45 lacks population source for 1200 to 1500 MLD can only be flood
water. This coupled with conservation by Ballon dam at Umra, recharging ground water on
large scale and reuse of water before final disposal i.e. bath wash can use for toilet wash will
require mega project of multipurpose integrated planning. Unless initiated now, it can not

prevent crisis of 2015.

2008-03-24. “Integrated Plan to Resolve Water Crisis in Surat and around”,

Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat
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Dr. Mahesh D. Desai
Ph.D. (Civil Engg), Visiting Prof. SVNIT, Surat.
Consulting Engineer, EFGE Consultant, Surat.

Contents

Existing Scenario

Sources

Need

Crisis Prediction

Integrated Planning for Surat city

_ 2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”.
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT. Surat
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O Existing Scenario

» Global
» Indian
» City of Surat

GLOBAL :

Some Alarming Facts (2003)

The UN estimates that

* 1.1 billion pecple lack access to safe
water, roughly one-sixth of the
world's population.

. 2.4 billion or 40 per cent of the
world's people lack access to
adequate sanitation services.

* Tragically. some 8.000 children die
every day from diseases associated
with unsafe water and poor
sanitation and hygiene.

2008-03-24. “Integrated Plan to Resolve Water Crisis in Surat and around”,
Seminar on “Integrated Development of Water Resources and Management”, Civil Enge. Dept.. SVNIT. Surat
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Water As A Commodity

* Wateris nolonger a free gift of nature,
it has become a saleable commodity.

* In industries ranging from
wastewater services to bottled water
to bulk water exporting. corporations
are gearing up to exploit water
shortages all over the world.

The Water Crisis in India | (2003)

*  Some 200 million Indians do not
have access to safe and clean water,
+  An estimated 90% of the country's
water resources are polluted with
untreated industrial and domestic
waste. pesticides, and fertilizers
,1/ + The volume of water available per
person in India is decreasing steadily
- from 3450 cm in 1851, it felito 1250
cm in 1999. This according lo the
Ministry of Water Resources, is
expected 10 decrease iurther to 760
cm per person in 2050.

2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”.
Seminar on “Integrated Development of Water Resources and Management”. Civil Engg. Dept.. SVNIT, Surat
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Changed rain pattern:
» Fewer rainy days,
> Higher storm intensity

Rains at unpredicted time & places
(Sourastra + Rajasthan flooded against draughts)

City of Surat:

v Proximity to sea
v' Leveled Topography

v Unprecedented urban growth with industrial
expansion in last Two decades.

Inspite of 1000 mm / year (PLENTY) rainfall
City to face Scarcity of water (SCANTY)

: 2008-03-24. “Integrated Plan to Resolve Water Crisis in Surat and around”.
Seminar on “Integrated Development of Water Resources and Manaeement”. Civil Enee. Dept.. SVNIT, Surat
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(J Sources:

Global Source: Indian Source:
Rain fall - 108 x 102 CM Surface —1.870 x 1012CM
Ground Water- 8500 x 10'2CM Ground Water- 0.432 x 10'2CM
Renewable — 46 x 1072 CM Usable-1.120 x 102 CM

Surat Sourece (2008):

Surface — 500 MLD
Ground Water - Alluvial- 4.3 x 10°CM
-Rock-3.2x10°CM

(d Need:

For Urban area:

Liters/ Head/ Day
» DInRing ..l e iy
PRI G D
s Washing......:............ 88
e olet oo a0 8D
1ol a0 110

For Industry:
100 to 300 Liter / Ton of production

2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”,

Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat
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WHO Norms:

Total needs for agriculture, Diary, Waste —
disposal:
2000 m3/ year / head

Scarcity if sources - 1200 m?/ year / head
(3000 Liter / day / head)

1 Crisis Prediction:

Crisis Bosibition Sources of Water | Minimum
Year i m?/head/year Required
Global | 2050 | 900 x 107 1000
2000
H 7
India | 2051 | 160 x 10 1400 i headivesr
Surat | 2015 | 45 lacks 500

2008-03-24. “Integrated Plan to Resolve Water Crisis in Surat and around”,
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat
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Integrated Planning
for Surat city

City of Surat:

» Doubling city area in 2007.
« Industrial expansion
« Available source 1050 m?/ head

Surface water Ground water
Available source | 1050 m3/ year / head | 1500 m?3 / year / head
(1991)
Predict crisis 500 m?/ year / head Nil
in 2015 (2015)

2008-03-24. “Integrated Plan to Resolve Water Crisis in Surat and around”,
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat

A compilation of Prof. M.D. Desai’s works 395



Water Resources, Floods and Sand mining in Tapti at Surat

Existing Sources:

1. Main Source (SURFACE WATER)
Tapi river (a rain fed river, Oct -May almost no runoff)
Thanks to planners of Reservoir — Storage
Riparian rights down stream assures - 300 cusec/ day

. Secondary Source (GROUND WATER)
Affected by
Tidal flow to Singapore in tapti
Tidal flow in Mindhola & Kim.
Salinity ingress — dispersion.
Accelerated in past 20 years due to mass use by
industry & people.
Sanitary intrusion by km / year from all slides.
Hence practically tending to zero

[~

PREDICT CRISIS IN
2015 — 2020 (SALINITY INGRESS)

Available water sourcesNeed / day| Population |Year

750 MLD 25 lakh | 2005
Ukai —Tapti
(Non Industrial Water) {1000 MLD| 40lakh 2015

2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”,

Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept.. SVNIT, Surat
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“+ Present Water Works:
SMC- Sarthana, Warracha, Katargam, Jangirpura
SUDA- Mota Varachha

Life Crisis - no source of water from surface or
ground

Note:
Siganpore weir storage 40 MCM, only 30 days
supply at 150 liters/ head/ day of 1951 supply will

become 60 liters/ head/ day considering floating
population and growth.

Available Source:

(1990-2015) - 700 MLD
Summer - 400MLD
Capacity of Water Works - 550 MLD(2008)

Requirement 2015 - 1000 MLD

Evolved now time for projects: 10 -20 years

2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”,

Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT. Surat
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O Additional Sources of
Drinkable Water

Ground Water

Flood Water

O Integrated Planning

Ground Water Recharging

SnEarvation oft
Balloon Dam

Flood Detention Reservoir/
Water Supply to No Source Villages

| Disaster Management &
‘ Coastal Protection

Recycle More Than 2 Uses Before Draining

2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”,
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat

398 A compilation of Prof. M.D. Desai’s works



Water Resources, Floods and Sand mining in Tapti at Surat

Long Term Ground Water Recharging

* Gujarat Gas Comp. Ltd., Adajan, Surat.
+ Kavi Kalapi Garden Lake, Adajan, Surat.

* Radha Krishna Textile Market, Ring Road, Surat.

Surat.

% Radl:la KriShna ' secTor sctor secTor 1'
Textile Market, | comon:_s00m | is0m | sion i
Ring Road, ; R e s |

TYTICAL RAMN WATER FLOW AT TERRACE FLOOR, |
L e o

SECTION XX

WATER TANE AND RECHRGING BORE FOSITION AT GROUND LEVEL

2008-03-24. “Integrated Plan to Resolve Water Crisis in Surat and around”,
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat
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Detention Reservoir with Spill Way

¢« Desalinization.
* Control of Coastal Erosion
« Coastal highway / Emergency exit for Hazira Ind.

* Land Reclamation

« Source for Raw water for Industry and
Domestic Water supply

2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”,
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept.. SVNIT, Surat
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Coastal Area of Hajira, Olpad.
- Tena Sena Creek &
Kim River

Coastal Area at Mouth of
- Mindhola River

R.

FLOOD DETENTION RESERVOIR TO MAKE OPTIMIZED USES OF WATE

Flood detention reservoir

with spill way CITY
COASTAL HIGHWAY
WITH BALLON DAM
SEA SPILL WAY KHAR LAND GREEN BELT
+9.0m ¢
HI.L(+)55m +70m é

Water Supply to

32.0m Desaﬁr:i;ation no source villages
Recharging
SECTION
N
H ;
I » Excavation Lagoon
S G LAND, + 8.5 . o
+ Soil F.A. reclaiming
E r\-' ROAD Land...25 Million SQM
A A WATER + 7.0 « Store & Recharge
¥ N Water up to 100+20
M ~ million CM

2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”,
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat
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Flood Detention Reservoir

o

Flood Detention Reservoir - Mindhola River

i

2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”,
Seminar on “Integrated Development of Water Resources and Management”. Civil Engg. Dept., SVNIT, Surat
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Coastal Erosion - Swaminarayan Temple, Tithal, Valsad

. 2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat
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2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”
nginar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat
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River Front Development can be planned with
Fiood Detention Reservoir by providing spillway on
river bank for Excess water to divert in Sena / Tena
Creek or Kim River.

Reduces the flood water impacts in down stream

areas of spills.

Linking of Village Ponds (reserved) for no source villages

River Tapti

2008-03-24, “Integrated Plan to Resolve Water Crisis in Sﬁrat and around”,
Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept.. SVNIT, Surat
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'THANK YOU

2008-03-24, “Integrated Plan to Resolve Water Crisis in Surat and around”,

Seminar on “Integrated Development of Water Resources and Management”, Civil Engg. Dept., SVNIT, Surat
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WATER CRISIS - PROBLEM & SOLUTION IN GENERAL
By:

Prof. Dr. Mahesh D. Desai, Visiting Prof. S.V.N.L.T., Consultant, Surat
Ravin Tailor, Lecturer, C.K. Pithawala College of Engg. & Tech., Surat

1.0 OVERALL SCENARIO:
Global studies by WHO, CWC study for India, Recent lecture of Dr. Alag;
Economist for Gujarat and my report of 07 /03 /2005 Gujarat Mitra have warned

crisis / scarcity of drinkable water by next decade or two. Our children may abuse
us of not providing them with water inspite of better housing and living.
Logically World, India & City of Surat (Urbanization) will have double
population by two decades. The rain water source for surface and ground water
will be decreasing due to (a) Environmental Changes - Global Warming,
(b) Changed rain pattern and, (c) Large scale ground water use, creating salinity
ingress and 30 — 50 m depth of water table in areas where it was at 10 - 20 m.
Reduced water both; ground & surface, more than double demand due to
population growth for drinking water and more needs of water to cater food &
clothing obviously, by thumb rule, will leave 30 % of present supply i.e. 20 — 30
L / head / day, total against 100 L / head / day. This is less than minimum needed

per capita for survival & growth.

2.0 SURAT:

e Source: River Tapti 600 MLD maximum; from riparian rights Ukai dam
has to give.

e Ground water source has been invaded by salinity and available limited
source for industry is 50 — 60 m deep.

e Water is not nature’s gift now it is commodity available at price almost
equal to milk (Rs. 15 /Liter). This will rapidly grow. Industrial raw water
could cost almost double.

e City limits extends 3 times in 2007 with projected population 45 lakh or
more after 2015 requires minimum source of 1600 MLD against available
600 MLD.

e Any planning for source, water plant & network requires 15 years.

e Thus growth must be controlled or new source has to be searched is

challenge of the decade.

) : 2008-05-05. “Water Crisis: Problem and Solution in General”
Seminar on “Water Harvesting”, Organized jointly by Rotary Club of Surat, ICEA & Chamber of Commerce & Industry. Surat
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3.0 SOLUTIONS:

Long term.

Multipurpose Project of 2000 crores or so consisting of,

» Detention reservoir 10 to 20 km long x 0.5 to 1 km wide x 4 to 5 m deep with
Balloon spill along coastal belt of Hajira, Bhimpore.

» The costal high way linked outer ringroad for city (Hajira - Hansot - NH 8 -
Umbharat - Dumas) to protect city from coastal erosion, provide escape route
for disaster management of Hajira industrial belt.

> Recharge alluvial Tapti banks by detained flood water — salinity control,
creating sweet water source over decades.

» Provide bypass of 0.7 to 1.0 L cusecs spilled flood from river & reduce flood
level by | m at Adajan, Vesu, Magadalla, Umra, Dumas & Hajira.

» Flood water spills collected by drains to fill flood pond till tide recedes.

» Provide river drive low level road with spill on top & drain underneath to
divert to sea, Dumas — Hajira. This will permit Balloon dam at Magadalla to
conserve surplus water of weir. Gaviar water works of 80 MLD can cater
Vesu, Magadalla, Umra, Dumas & Hajira.

» Coastal green belt, parks & protection against sea level rise due to global
warming.

» 50 or more coastal village ponds can be linked for post monsoon water from

flood detention pond by network. These villages are no source villages.

Immediate:

» All new units low & high rise will have to store minimum 5000 liters per
family / flat / house in basement tanks. This terrace water will ensure good
drinking water for year for each person. Capital invested will payback by free
water for decades when cost of water 5000 L will be Rs. 20 to 30,000/ per

year.

» Recharge bores one per building can add 6000 liters of good water with every
shower of 25 mm / day. Thus 30 days rainfall / year can conserve 1,380,000
Liters of water per house. This is source after decade if 1 lakh units recharge

ground aquifer.

» Use water twice before disposal to drain. It will save consumption up to 50%.

Also sewage pumping cost will reduce considerably.

E 2 ; 2008-05-05, “Water Crisis: Problem and Solution in General”,
Seminar on “Water Harvesting”, Organized jointly by Rotary Club of Surat, ICEA & Chamber of Commerce & Industry, Surat
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