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Water Resources, Floods and Sand mining in Tapti at Surat

B.M.Desai % Surat Municipal Corporation

City Engineer Muglisara, Surat-395001
Ph. 0261- 2420522, 3844815 Fax 0261-2451935, 2422110

—r—

No. CE. SPL. CELL/OUT/R 3%
Dt. 22-6-04

To : Dr.M.D.Desaj,
B-004,Heritage Apartment,
Behind Sarjan Society,
Surat-395007.

Sub: Assesing feasibility for project of Tapi river front development.
Ref': Your letter dt. 9-4-04

Dear Sir,

With reference to the above you are entrusted consultancy work for
Assesing feasibility for project of Tapi river front development at an estimated cost
of Rs. 96,000=00 (excluding service tax) and during necessary visits made to
outstation/local destinations transport,Jodging and boarding expenses will be either

provided/arranged or paid in actual su‘:»ject to terms and conditions as mentioned in
your letter Dt. 9-4-2004. )

Thanking You,

Your's faithfully,

; k.
= i i M
g ] (93(4
. Yfr. ‘])L
City Engineer
Surat Municipal Corporation
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TAPI RIVER FRONT DEVELOPMENT (TRFD)
OBJECTIVE |

Surat Municipal Corporation intends to develop banks of river Tapi by
constructing:

river drive road

gardens/recreational spots

commercial centres

water sports centres

amusement park

e any other such development recommended by consultants

CONSTRAINTS

e River Tapi during monsoon is susceptible to flood discharges routed
through Ukai Dam authorities of the order of 8.5 lacs and during
extreme circumstances even more.

o The river is found to overflow at 3.5 lac cusecs( near Adajan/ Pal/
Bhata areas on right bank in Surat City).
. . ® The flood protection scheme is incomplete( mainly Rander payakwad,
e Singanpore eroded bank,Var'achhq Creek, Umra Creek etc.).
o The river bed and banks have continously increasing number of slum
hutments.’ ‘
Existing bridges contribute afflux to flood. —b H-22é frehert = | ’fm v
Existing Singanpore weir contributes afflux to flood. il
River bed has negative slope, large depressions due to sand mining.
Several bunds used as roads are constructed in river for sand mining.
River is heavily infested with submerged and floating weeds.
e River estuarine part is silted up.— 0 Tezav€y
¢ Construction of Hazira area industries also contributes by blocking
flood discharge spill towards sea.
e Construction of Railway line in Hazira area also contributes by
blocking flood discharge spill towards sea.  #d4twe +o adi~
¢ Existing National Highway Bridge and Railway Bridge]ﬁr’e— important
structures which should not be affected by afflux.

* Effect of proposed Barrage project near Rundh in Surat City. /zmserynhon)
¢ Effect of proposed bridges in Surat City.

e

ComsTRULITON oil BAnIS POlice Mp Al ta
Land d-f‘n')g barvig — Gyc-éauie é‘..,_(u-j);i'/
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ADVANTAGES

e Lowering of afflux by removing old and dilapidated Hope Bridge at
Surat. '

Completion of flood protection scheme.

Streamlining flow at Singanpore weir.(Recommended by Irri.Dept.)
Diversion of flood into river Kim and Mindhola.

Effective flood routing from Ukai Dam authorities due to

implementation of Hitech River Hydrology Monitoring system beixﬁ
implemented . o Vitas feed - mwt. 345 ~ 35| -detfan (oot
¢ I NfLons *{ta&q ey Fré 345 Fllang
' 71.'5[]4} b ,f;.é A actd -
PROPOSAL: o Sektelile & flesel fove i/
FIRST PHASE

For Sfood Qpicai Noleare € 6Lettha)
Carrying out Mathematical Model Study at CWPRS, Pune for:

L
é ‘I_ :[ o Defining afflux due to existing bridges.
b e Defining afflux due to Singanpore weir.
"2 l’*f"—f najed o Defining present backwater effect of Singanpore weir.
rea brdges e Defining afflux due to proposed Barrage.
: L iﬁm » Conforming design/requirements for flood protective scheme
structures. l
¢ Evolving minimum crosssectional area of river considering
o illeffects of existing structures and river profile during max. flood
Eﬁ;ﬁ: iy expected . '
,éivﬁimww O Dr.M.D Desai will guide SMC for preliminary concept
. Pl poridpe preparation.and data collection
. Umive.
) SECOND PHASE
Man Qflocd e Evolving conceptual preliminary design for various components
S of river front development through EPC(SMC consultant).
Sechm~eré? o Conforming and correcting the proposed design through
—fm*?"— 3% mathematical model study at CWPRS.

& .
Us wery HIRD PHASE
e Evolving conceptual final design for various components of river
front development through EPC(SMC consultant).

o Conforming and correcting the proposed design through physical
model study at CWPRS.

D otidy 9 rebh wver Fyinlogy, Pusnt Sixduo s} Plavned
Con So et pa ey W%Aiwﬂ/mw 1 5rypeard
= Eaa) Wﬂ'ﬁ : .
L?ﬂa.m;w I~ wm;fwav #and 71'{3”4 &}@ Tuar
ﬂemﬂ'?g I
@ [ma@ma’ahg UKol Qeoeridy by abvenie yplessro
62202 v, geavpl Joweho ot 2 Sl tims %’E?%W*"

LI AL 348 344 ral fersBlens Herv basi
@ S tlo.s zn..,L-_c::_\ /Jsﬂ . _‘_3 .M&bkwﬁ
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PRELIMINARY CONCEPT FOR TRFD

(ENVISAGED BY SMC SUBJECT TO STUDY / CONFORMATION)

" o RIVER DRIVE ROAD (LEFT BANK)

5 SARTHANA NATURE PARK TO ASHWINI KUMAR
CREMATORIUM(2 LANE BRIDGE)

> D/S. AMROLI BRIDGE TO U/S.SINGANPORE WEIR
(ON PALA)

> D/S. SINGANPORE BRIDGE TO PALIA GROUND
( ON PALA)

% PALIA GROUND TO U/S NEHRU BRIDGE
( 2 LANE BRIDGE)

$ D/S. NEHRU BRIDGE TO RUNDH BARRAGE
(LOW LEVEL SUBMERSIBLE ROAD)

o RIVER DRIVE ROAD (RIGHT BANK)

» JAHANGIRPURA TO NEHRUBRIDGE
(2 LANE BRIDGE / RIVER TRAINING WORK)
L

e RIVER EMBANKMENT/ RECLAMATION

(GARDEN/COMMERCIAL DEV.)
» NEAR DABHOLI
» NEAR JAHANGIRPURA
» NEAR PAL
» NEAR BHATA

e WATER SPORTS
» JETTY AT SARTHANA NATURE PARK
» JETTY AT AMROLI BRIDGE
» JETTY AT SINGANPORE WEIR
» JETTY AT CHOWPATTY
» JETTY AT JAHANGIRPURA
> JETTY AT ADAJAN
» JETTY AT BHATA

%h ﬂ—g aDabim lo V@.ﬂf
v ﬂ[ o Acvily }
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e AMUSEMENT PARK/GARDEN/GOLF COURSE
AT BHATA ISLAND

* PROPOSED BARRAGE AT RUNDH

* AERIAL ROPE WAY AT RUNDH
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MAP OF SURAT MUNICIPAL CORPORATION AREA |

LLO MTAL Q*D/EQOSHH P PO TE €TIaN) SURAT MUNCIPAL CORPORKTION

Low CeSF Land -H 1
WATERL RoDiES
Fleop Conseayamen — GREEN LY
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E—

mpD/sme/ol]2004

- [-§ -2 00§
DRAFT FOR DISCUSSION

Project: Model Studies For Flood Disaster
Management Of Tapti.

Participants:

» Gov. Of Gujarat
» SUDA
» SMC !

Likely Associates:

» Association of Hajira Industries (HADA)
» Port Authorities

Consulting Agency:

Central Water Power Commission,

River Training Division, Pune.

|
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1.0

2.0

Water Resources, Floods and Sand mining in Tapti at Surat

BACK GROUND:

Floods 1968 & 1998 and damages to industry., city, villages on coast line in

hundreds of crores,

Recurring costly maintenance of flood protection to city (Gov. of Guijarat,

Pala), Singanpore weir only source of water supply for 30 million Surat

Citizens and Hajira - Sachin industries

Constant erosion of banks - loss of land, constant fear of calamity to life &

property by floods

For same flood say 1968 discharge. appreciahlg; higher flood level at Nehru
200

Bndge By danger mark of Surat, the rwer’(cazmol tﬂke more than half of.ﬂood

e T —

@3@5@) e e

S E
(Past 1970- 75) hydrology and flood plane changes down stream of (1halal

requires revision of design of protectlon Pala, regulators on drains for safety of

city and Hajira. The problem is complicated as measures may increase flood

level in chain. Thus alternatives are to be examined to raising banks - Palas.

RECENT DEVELOPMENTS:

The changes in regime (silt load reduced), floods releases not natural
every year, deep random mining in river banks and bed (10 — 12 m) creating
erosion & sinking% banks, tidal under cutting of silty fine sand banks after
flood causing vertical sinking of banks by meters, formation of silt bars by

mining and river regime both upstream and down stream since 1990,

construction & protection on banks by owners of land down streams of

designed palas causing afflux and activities like high rail embankments
parallel to river from Kim to Hajira ctc are developments which were not
anticipated in Ukai operations and flood protection studies after 1968 floods.
These fresh inputs cannot be handled piecemeal by individuals, Government,
SMC, SUDA, and HADA. It has to be taken up as management of floods in

totality for best economical solution for next 2 decades.

A compilation of Prof. M.D. Desai’s works
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Government of Gujarat and Surat Municipal Corporation looks
forward to unprecedented growth of city in 2020. the city , SUDA. HADA
have their own plans for growth which includes beautification of river front of

city.

30 GROWTH RETARDERS:
The anticipated obstacles to fast development of city to my mind are:

e Floods explained earlier
e [ast ingress of salinity and loss of water

e Global, Indian shortage of water by 2020 will be major Lonstramt due to
rf tsa e Y

salinity, no other source tﬁLa,ﬁg (300 cusecs npanan m:ht) from riv e13and

overall increase of deman(f of surrounding satelht% S@Bﬁ‘dmldp?ﬁ"éﬁt’“ Both

drinking & industrial 71¢7 42 4 LupA AL HADA & Suviviendim?

(s

e Non-availability of cheaper land for the low income floating population where
drinking water & communication is available. This will stress SMC / SUDA

services to breakdown
ot
e Non availability of entertainment Alusters Jof water sports, gardens, picnic

sports, walk tracks, river view drives, links for quick bypass communication
links. large green belts, golf links etc.ﬁere is hardly any scope in T.P. Scheme
of city. We have to look for space in SUDA / KHARLLANDS west of Tapti.

4.0 ECONOMIC SCENARIO:
The current thrusts of state & central Government, which are

encouraging, are:

e Funds reserved by GOI / State for conservation of water - surface & ground

water recharging

» Large funds reserved for reclaiming saline (Khar Lands) along coastal villages

) o £ [/ A .-"
i |7 ad pLAland
2o -'.\',‘I;" {{t{- ’I/'F‘é':r ¢

e SMC /SUDA are in phase to iieserve vast cheap Khar Lands on crc’(ﬁ.&o make

of Choryasi Taluka.

reservoirs which could be used to recharge or refilling of ponds/(watcr bodies

planned in coastal villages by GOG.
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Low cost wasteland, envirofriendly low cost waste materials and diverted
floodwaters promises development of new low cost satellite towns with

independent services.

NEED FOR A STUDY:

There is plenty of water for few days of floods. Theresis Hjnding from
national resources for conservation / recharging water are possible. Vast
waster lands / creeks west of Tapti & south Dumas are available easily. Thus
need to minimize flood hazard with minimum dependable protective measures
combined with conservation of water resources and recharging taking care of
many of problems was strongly justified.

The preliminary deliberations led to 011£i/ine a scope (Ef stucﬁig] ;)hf T:fapli
Management” using a mathematical model to start with,}’attcr mgtulé bed
models, if necessitated for river regime, in tidal & non tidal reach will be
examined. CWPRS is associated with river flood 1968, Ukai studies and
hydraulic ground model for 1968 floods. For vast amount of data of river.
records of last 30 years, surveys and expertise available with CWPRS Pune
justifies a reference to them

The mathematical model studies for feasibility of flood, disaster, water
conservation, diverted flood,with outline of our objectives is proposed in
Appendix —A. g

The prima-facie outline derived will be base line. The feasibility will
examine inflow, outflow, diversion, conservation on creeks, reclaiming, Khar
(Salt) land, and development of ground water by 2010. Any other alternative
solution feasible will also be compared. The mathematical model will help
decisions on releases from UkaEL(Reservoir Operation},provide flood levels
along river from Ghala to Hajira for released out flow and measures such as

drains to creeks / recharge ponds ectc.

A compilation of Prof. M.D. Desai’s works
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PHASE - 1:

(A)
(B)
MAY Hood
ot Lievn -
T il l’f&%"&'f
Dades otk
\

172

-

MODEL TO PREDICT RUNOFF - CATCHMEI‘VTS OF UKAL

Using database of Ukai, 1970 to 2004 of CWC and other data of rain

fall prepare a model to forecast Ukai F.R.L. rise with time fo5 data of actual

rainfall in catchments. This involves

0

v)

Vi)

vii)

Topographical & hydrological zoning of catchments for similar rainfall
intensity

Deriving critical rainfall combinations month wise, fortnightly for
Sept 15™ to Oct 30™ .

ob Ucae
Provide computer soft ware to predict runoffﬁor observed rainfall at
<3 Y
gauge station jﬁeach zone

Lhoh
The model with predict F.R.L. at Ukai with time factor taking U/S uses

into considerationf_ (suggest check control stations for gauge &
discharge froirﬁ ﬁ’é_list to correct the f?orecast;2 or suggest any new
critical station. b g

This will take into account Sept — Oct Bengal Strom./’Prcdictions of
low / medium / heavy rainfall by satellite of melrologicail—departmcm
Rcc-emmﬂld critical inflow (100 years return period), period (Sept —
Oct) andﬁura‘[ion

The soft ware can assist state Gov / SMC to forecast F.R.L. for rainfall
data calibrated by a observation stations upstream for discharge &

time.

MODERATION ALTERNATIVES OF INFLOW AT UKALI:

Based on study of rainfall zoning, inflow model of catchments with

time to reach Ukai will provide maximum flow in cubic meter, frequency (1 in

100, 1 in 50), period & duration. Alternatives of moderation of flood at Ukai

will be based on following constraints:

. U/S F.R.L. not more than 345°, 346°, 347" (MWL 351")
2. Period of flood keeping U/S uses & Bay of Bengal Storm of Sept — Oct

(Weekly say Oct 1 to 10) etc.

. Advanced releases with filling reservoir to R.L. 339, 340" 342", 343",

345 only up to 30" Sept. with variable U/S maximum level (Para-1)
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Water Resources, Floods and Sand mining in Tapti at Surat

4. The moderation of flood will consider:

(a) Gauge discharge observations by CWC for warning (period) time.
Suggest specific sensitive stations to be taken as guiding stations
e.g. Hosangabad — Q m’, q cumecs{.time gn‘fwafgi;;}to deplete
reservoir. s

(b) Satellite or weather forecasting, to predict period of rain fall in Sept
— Oct in upper catchments,

(c) Provide software, which with input of daily rainfall in equal
rainfall zones of catchments provide F.R.L. at Ukai daily. This

could be calibrated & updated every 2 years

The feasible updated, moderated flood (1 in 100 years) to be released
with initial F.R.L. 349’ to 345’ & MRL 346’ to 347" for 48 hours for design of
flood protection for Surat / Hajira (taking advantage of IT / satellite forecast)
will be recommended. The estimated period of flood will be advised, for-socte
economic-seenario-ahead: (E.g. this flow could be controlled to 4 L cusecs for

a week.) '

PREDICTING FLOOD LEVEL ALONG RIVER FOR MODERATED

FLOOD:

1. For recommended release say x cumecs at Ukai, add D/S catchments
runoff for month, deduct diversion to Kim, Sena, Teena & Mindhola (if
found feasible) to provide a Software showing flood level at any point on
L - section of rive from Ghala to Hajira.

2. Repeat this for x + 20 % additional flow.

3. Provide typical sections of banks visa vise flood predicted; locate spills

(length / height) on left & right banks.

4. Suggest plugging of small gaps by Pala (Work not likely to create

appreciable afflux).

FEASIBILITY OF BYPASSING FLOODS IN NATURAL DRAINS AND
REVISED PREDICTIONS OF FLOOD LEVELS:

1. Study of available maps & data to evolve drainage paths to sea by passing

the Tapti main channel (Flood level + 8.0, sea level +0.0)
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= Kim River

= Mindhola River

= Sena creek

= Teena creek

= Kakara Khadi )

The study will recommend size, path, method, and discharge capacity for
above. The model predicting flood level, along river will be modified for

by pass.

. Feasibility of keeping H.F.L. (With H.T.L.) to less than R.L. +5.0 at Hajira

inner, 8.0 m, at Nehru Bridge and 10 m U/S of weir will be analyzed.
Variation of tide during day from + 4.0 to —1.0 (2 cycles), Ignore Seasonal
variation.

The moderation may not lower flood level to R.L. 5.0 at Hajira inner (10.0
m U/S of weir). The feasibility of providing alternatives drainage,
conservation of water from spills and planned channels will be examined
for river Kim, Mindhola.

The diversion of flood / conservation potentials of creeks Sena & Teena,
Kakarakhadi series of storms drains _

Creation of massive coastal conservation lake to stop salinity ing'i'ess &
reclaim Khar Land in west Surat, SUDA and generated new source of

water.

PHASE - 11:

(E)

ANALYZE MODEL FOR INFLUENCE OF AFFLUX CAUSING
PARAMETERS (PHYSICAL & QUANTITATIVE):

l.

Bar at mouth of river, L.T.L. at Outer Hajira — 3.0 to — 4.0 m R.L. above
M.S.L. Actual 0.0 to —1.0 m R.L. (Cause: silt bar at mouth)

Land use blocking drainage of flood / spread of flood since 1968. Bridge,
structures on right bank near S.P. Bridge, S.Vivekanand Bridge, Hope
&Nehru Bridge , ettt etz

Filling of area for raising, G.L. from + 2.0 to + 5.5 or + 6.0 m R.L. by
HADA etc.
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4. Embankment for Railway KRIBHCO, ESSAR / Reliance with top at
approximate R.L. +7.0 m.

Removing the Hope Bridge structure.

Addition of 3 more bridges proposed at Umra, Amroli and Jahangirpura.

River training works Planned for beautification & Land use. (as Phase — 1)

® N o

Influence of sand dredging, silt mining from bed of river on afflux. Will

dredging of river reduces I.L.?

9. Analyze floor level of balloon dam R.L. +1.0, +1.5, +2.0 m on afflux. dyke
at Batha raised to R.L + 7.0 to + 8.0 m.

10. For model based flood plane we work out land use & land reclaiming

programs, structures for beautification of river front & entertainment.

reservoirs for recharging / reclaiming Khar Land of Olpad — Suvali etc. the

impact on afflux etc will be examined.

RECOMMENDED MINIMUM TYPICAL SECTION OF RIVER AT
e hi

DIFFERENT LOCATIONS FROM KAHFOER TO HAJIRA:

Provide for river in Khthoré, Hajira belt a safe minimum section of

river up to Singanpore, D/S Singanpore to Magdalla (tide zone till ballon dam
~ erosion of banks length) & D/S of Magdalla to Hajira.

MEASURES TO CONTROL EROSION OF BANKS & PROTECTIONS
IN TIDAL ZONE (SINGANPORE TO HAJIRA) & NON TIDAL ZONE;:

Recommended specific measures to control bank erosion D/S of weir
(spur, silting bank at Magdalla, permanent dredging of channel at HADA.

regulation of dredging / mining along river to destabilize bed / banks. Planning

diversion on river & creeks. >
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ADVANTAGES:

Sqoe o
Againstii_gss of storage by lowered initial level, lower input of flood. the gains are:

i

ii.

iii.

iv.

Flood control measures becomes feasible for HADA, SUDA. SMC& lJilla

Panchayat — reduced flood damages,

Lower capital & recharging cost in Faking & ‘maintaining pala / regulators

(hundreds of crores), o

No loss of man-days, production. No tension of disaster management,

Diverted 20 to 30 MCM atleast could be stored on reservoirs in Khar lands /

coast lands / creek to,

1. Stop salinity ingress to G.W.L.,

2. Recharge aquifer below G.L. depleted in 2 decades by next one decade.

3. Create source of sweet water near HADA-SUDA for industry using flood

water,

4. Land reclamation (Khar land) for low income group / agriculture reuse /
slum upgradation,

: {-"p %\j‘re‘rdge could be seacoast to Olpad/ Tt &g

| Distribution network of inflow &'out flow to series of village ponds.

Water supply to hundreds of no source villages in SUDA, HADA. efc..

Raw water for industry,

© 2 N o

Reclaiming land — land use,
10. Reducing burden on load of services of Surat City SMC / Satellite & Low
income group township with water facility, entertainment villages can be

planned.
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Required Data: _for (2117 > St /Ol rng
1. Contour map of city / SUDA / HADA,

2. Map of coast line satellite mouth Mindhola / Khar land water Olpad to Hajira,
3. Drainage map — Teena / Sena/ Kim /Mindhola, oval <ot biros
4. CWPRS maximum flood for best flood moderation baséd on

2f) Advanced releases,
h) Predicting inflow.~
[ |¢) Minimum resources at end of rains Sept, ( F72L) &4 ¢ Uar
_(d) USMWL / FRL,
3 ;/—g; 5 lakhs cusecs + down stream Oct, spum off~
Divert 1.5 L cusecs in Kim / Sena,
Divert 0.3 L cusecs Drains,
Flood plan for Q =6, 5, 4 L cusecs
Land / ponds / banks land use to arrive at land —,[v.n' 1 Vey )/ o F f“”'ﬁéj &

Bridge / balﬁm dam / conserved water ponds / Bhatha ) S{am o

o oo ~ o W

10 Banks protections ghats on right — city wall left
11 Maximum bank level to control afflux fbr design flood,
12 Overflow controlled channelised to po’nds

e Surface conservalion

e Recharge

(Dr.M.D.Desai)

(e J“{‘:l'uﬂ
g SR 2 LT
A{,,,.C;)._\' 200
{: o b
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2005-01-14

GUJ

By Amarendra Jha

Balloon dam to allow Tapi
to flow bank to bank

Times News NetwoRk

Surat: What is going to
change the face of river Tapi,
at present a narrow, dirty
stream? Balloons!

[t's no castle in the air The
Tapi will soon join the Missis-
sippi, the icy rivers of Canada
and the raging mountain
rivers of America’s wild west,
with plans afoot to set up the &
country's first ‘balloon dam’
on it.

The balloons, to be put up
about two km from the Mag-
dalla bridge, will create a
reservoir as well as regulate
water flow during floods. The
project, costing about Rs 30
crore and to be implemented
by the Surat Municipal Cor- e
poration (SMC), is expected to
be ready by 2005-end.

The feasibility report is ready and
its implementation will start as soon
as the final techmical design is ob-
tained from the Pune-based Central
Water and Power Research Station
(CWPRS), which is working on the ba-
sic design of thedamtosuitittothelo
cal conditions.

The proposed dam will have seven
airfilled balloons interspersed with
six pate plers (concrete structures
holding the balloons together). This
will create a reservoir with the present
weir-cum-causeway at Singanpore at
the other end, at a distance of 10 km.
This reservoir will be able to store 120
million lakh litres of water.

“The balloons, each 2.5 metres high
and 90 metres wide, will be made of ny-
lon and fabric and will be procured
from either Australia or Japan,” savs

An artist's impression of the bafloon dam project on Tapi.

additional city engineer V D Patel.

The balloons will have inflatable
bladders made of heavy-duty, nylon-re-
inforced rubber, with covers to with-
stand ultra violet rays. They can be in-
flated in an hour and deflated in 10
minutes to an hour, depending on the
urgency, says Patel.

The balloons will be anchored with
the help of bolts to a foundation that
has steel plates. During floods, the
balloons will be deflated to allow the
extra water to flow out. In normal
conditions, the balloons will keep the
water level between the existing bar-
rage and the new the one raised, say
experts.

“Qver the years, the Tapi has furned
into a narrow stream of water due to
decreased and scattered rainfall in the
region and tidal silting. Slums have

also mushroomed along its banks. The
reservoir will change the face of Tapl,”
says Surat municipal commissioner G
R Aloria. “The SMC at present sup-
plies 550 million lakh litres of driok-
ing water to the city and the project
will help solve the city’s water prob-
lem,” adds Aloria.

Compared to conventional barrages
like vertical lift type gates and auto-
matic sluice gates, the cost for con-
structing balloon dams is quite low
They have a life-span of about 30 years
and there is hardly any maintenance
cost, says Aloria. -

Water sports, including cruises, can
be developed. Ghats will alse be built,
says Aloria. SMC has sought the par-
ticipation of Hazira-based industries,
which would be the main beneficiar-
ies, to fund the project.
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Seminar : Status of water supply in urban India. ( Acv veSemrtt po?j e
Organizer : Dept. of Geography, Univ. of Mumbai, 01-03-2005.

“Water Policy — Need for Sustainable Planning for future”
by Prof. Mahesh D. Desai, Ph.D.(Civil Engg.) Rtd. Prof. SVNIT, Surat,

Consulting Engineer, Surat.

Summary:

Urban growth of 21 Century is function of availability of good water. Surat
has highest (65%) decadal growth ratio, highest in India due to Ukai dam and network
of canals built in 1970. The trend of growth of basic industries at Hajira, Sachin,
Vareli, Kim depends on ensured water resources.

A review of hydrological cycle, the global and Indian trends w.r.t. to
population, environmental population and salinity intrusion in coastal belt is
compiled. Every 1000 cubic meter of water available has only 2 cubic meter good
water. The overall generation of sweet water is around 108 Billion Cubic Meter
(BCM) decreasing with increasing pollution and salinity intrusion over next 2
decades.

The major source of good water is still ground water for domestic
consumption. Even in year 2002, Surveys report: One billion have no drinking water,
2.8 billions have no water for sanitation and 0.25 billions suffer water born diseases.
Almost free water till 1970 is now priced at Rs. 10/- per litre for drinking and average
Rs 600/- per 1000 litre for industrial use. These trends will increase up sétting
industrial economics, at the time of globalization.

The need for water is assessed on basis of WHO standards for global and
Indian scenario for year 2001, 2025, 2051. Globally average supply now at minimum
of WHO will be scare by year 2051. The overall trends in India, with wide local
variations, considering accessible water resources shows scarcity now (1090 m’ / head

/ year against 1700 m’ / head / year). The overall national supply will be critical by

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ., Mumbai
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year 2026. Nation has to plan for 2000 BCM or more additional resources to sustain
wrowth. Through figures may vary trend is definite.

The scarcity naturally will create tension at district, state, central and inter-
country levels. The trends are already seen in TN, Karnataka, Delhi, Punjab, Nepal-
India-Bangladesh. The public consciousness, NGOs and legal proceedings as teething
troubles require years of struggle. The planning, executing and budgeting funds
resources with initial teething problem require sustainable advance planning. Even 20
— 30 years may be inadequate.

The urbanization, to sustain growth in next two decades, requires advance
integrated economic planning of tapping new water sources. The case study of Surat
will illustrate need to reserve land in city, SUDA and surrounding area to develop
multipurpose coastal highway dyke. It will provide water body using floodwater, 30
to 40 km long x 1 to 2 km wide x 6m deep along coastal belt. The ballon dams can
conserve sweet water flow of Tapti, Kim & Mindhola. The incidentally cost of project
will be shared by Flood protection, entertainment back water boating, environmental
green belt in Kharland, development of Kharland by charging flood & rain water, a
land-sea escape route for disaster management of gas based Hajira belt, reclaiming
creeks for land for settlement of hutments ete.

All this will be possible only if it advanced land reservations are planned in

T.P. schemes for projects of water conservation with multiple benefits.

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ., Mumbai
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By

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

Work Shop: Issue of Water Supply in Indian Cities, Crganized by Depl. of Geography, Mumbai Univ. on 01-03-2005

Hd INTRODUCTION :

» Life and living objects survive and bloom depending on
sustainable supply of good quality water in adequate
quantity. All activities from Puja to eternity is linked with
water. Puja, hospitality, industry, environment, life,
construction and destruction activities are linked with
water.

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”. Dept. of Geography, Mumbai Univ., Mumbai
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Work Shop: Issue of Water Supply in Indian Citles, Organized by Degt. of Geography, Mumbai Univ. on 01-03-2005

O GLOBAL SOURCE:

» Good water essential but scares commodity with zero growth ( or decreasing
with increasing pollution and intrusion of salinity in ground water over coastal
belt) is hardly 2 cubic meter in every 1000 cubic meter of available resources.

> The cycle o f generation of fresh water — Hydrological Cycle on earth is shown
in Plate — 1.

Ocean - Evaporation
— Mapeuyp —

Land — Transpiration :
Transportation by winds to Land - Sea

Precipitation —— Rains, Snow, Glaciers and Percolation in ground.
|
v ]
Surface storage: Ponds, Dams, Rivers Ground Water - Aquifer
'
Seeps Back to Sea

THE AVAILABLE STUDIES ESTIMATE:
. WATER CYCLED / PRODUCED / YEAR = 108 x 102 cM | | CM-Cubic Meter

Continued..

Q PLATE 1

C_j +——— 46 X 102 CM

62 X 102CM \ Rain To Sea

Evaporation TEhaplewin 410 X 1012 cM
K Pl =il

Cae

Precipitation

Vapour
108 X 10'2CM
1 1 l L 456 X 102 CM

e
\\' Seepage Under GrouV SEA

46 X 10"2 CM

LAND SURFACE - AREA : e
Storage Ground Water
12
TN S Over Thousands Years

8500 X 102 CM

SEA - AREA .
374 X 1012 sQM

CM-Cubic Meter
WATER CYCLE - ANNUAL FOR GLOBE SQM-Square Meter

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ., Mumbai
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Wiork Shop: lssue of Water Supply in Indian Cities, Organized by Dept. of Geography, Mumbai Univ. on 01-03-2005

The fresh water on surface is getting polluted by living processes. The millions
of years seepage water stored under ground is depleted by use in areas of
scarcity. The lowering of ground water by tube wells in coastal belt increases
the intrusion of seawater. Thus both surface and ground water are expected to

decrease in future. Plate - 2 illustrates this.

Ground Water Uses
Sweet Saline
Ground Level, RL+ 12 ¢ i

1970, GWLRL+2  _ | - RL0OM SeaLevel

Depleted| by GW Use

2000, GWL RL(-)12m -
2000, Salty WL 1970 Salty W.L. 08 km
.

3to4km

Over Use Of Ground Water By Bore: G.W.L. Depletes, Salinity intrudes

SEA WATER INTRUSION

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”.,

Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ., Mumbai
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Work Shop: Issue of Water Supply in Indian Cities, Organized by Dept. of Geography, Mumbai Univ. on 01-03-2005

O SWEET WATER RESOURCES OF EARTH :

No planet with water source has been traced.

Huisman (1890) estimated source, which is expected to decrease with years is:

Sr.No. Source Quantity in 105 | % of Total Water
(Lakh)CM availability

1 Oceans 1330 97.00

2 Glaciers 29 212
Polar lce

3 Ground Water 8.4 0.61

4 Surface Water 0.13 0.01
- Ponds, Rivers

5 Atmosphere - Negligible
Biosphere

Available water for drinking is only 6 cubic meter of 1000 cubic meter. Some of
this is not assessable by human settlements. Hence the available assessable
drinking source could be placed at 2 cubic meters for every 1000 cubic meter.

Work Shop: lssue of Water Supply in Indian Cities, Organized by Dept. of Geography, Mumbsi Univ, on 01-03-2005

WORLD WATER RESOURCE :

Ground Water Fresh Stored over Years ............ 8500 x 1072 CM

Considering Detention time of 200 - 300 years,

Renewable Income of rains

.................... 46 x 1012 CM

HUMAN NEEDS OF WATER :

FOR URBAN AREA (1S: 1172 — 1993)

Activity Quantity in (L / Head / Day)
Drinking & Cooking 10
Bathing
Washing - Cloths & Urinals (D)}
Other Cleaning 15
Flushing Toilets

2005-03-01. “Water Policy: Need for Sustainable Urban Planning for future”,

Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography. Mumbai Univ.. Mumbai
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Weork Shop: Issue of Water Supply in Indian Cities, Organized by Dept. of Geography, Mumbal Univ. on 01-02-2005

O INDUSTRIAL NEEDS :

The demand depends on processes:

- Textile industry requires 100 Kilo Ltr / tone of textile material handled.
*  Paper industry requires 400 - 500 Kilo Ltr of water / tone of product.
»  Fertilizer industry — 200 Kilo Ltr / tone

For Industrial Cities, Ultimate per capita water requirement may be as
high as 450 L / Head / Day as compared to normal requirement of

50 L/ Head / Day.

Work Shop: Issue of Water Supply in Indian Cities, Crganized by Dept. of Geography. Mumbai Univ. on 01-03-2005

O OVERALL NEED FOR COUNTRY IN 2051 :

Activity Quantity in 10° CM
Domestic 120
Irrigation for additional Food 1000 (New Storage 600 x 10° CM)
Power 150
Industry 200
Cleaning Rivers 70
Digaster Management: Fire, Industrial, Salinity 60
Control of Pollution, Loss of Forest 200
Waster & Losses 600
TOTAL 2400

Thus total requirement of country (overall) is around 2400 x 10° cubic meters

to cater for new living style and needs of food, clothing, industry, pollution
control of growing population.

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”.
Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ.. Mumbai
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O Norms of WHO :

Work Snop: Issug of Water Supply in Indian Cities. Organized by Dept. of Geography, Mumbai Univ. on 01-03-2005

For overall Global Consideration WHO considers:

Quantity in CM / Year / Head

Minimum Supply 2000
Tolerable Supply 1700
Scarce Supply 1200

trends only. .

These norms will vary from country to country based on climate, growth
rate of population, industry, pollution etc. Hence it is used to predict future

Work Shop: Issue of Waler Supply in Indian Cities, Organized by Degt. of Geography, Mumbai Univ. on 01-03-2005

U AVAILABLE WATER RESOURCES IN FUTURE :
PROJECTIONS FOR GLOBE :

Though fresh water under ground is estimated as 8500 x 102 cubic meter,
the renewable source of water is only 46 x 1012 cubic meter.

PROJECTIONS OF NEEDS & SUPPLY (GLOBAL) :

Year

1950 | 2000 | 2050

Population x 107 (Crores)

300 600 900

1
2
3 | Available resources of water (CM / Year / Head) | 3000 | 1650 | 1000
4 | Minimum Desirable WHO (CM / Year / Head) 2000 | 2000 | 2000

is definite.

Plenty — Scarce — Scanty

The scarcity supply will grow over years from 2000 and overall reach
critical state by 2050. This period will, in each country may vary but trend

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”,

Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ.. Mumbai
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Wark Shop: Issue of Water Supply in Indian Cities, Organized by Dept. of Geography, Mumbal Univ. on 01-03-2005

PROJECTIONS FOR INDIA :

a) Source Estimated for a year

RSO, ..o ivirssseimien 1870 x 10° CM
Ground Water.......................432 x 10° CM
FOPAL o s e e OGN
b) Usable Source.....................680 X 10°CM
Ground Water.......................432 x 109 CM
TOTAL USABLE SOURCE.....1120 x 10° CM
<) Year 2001 | 2026 | 2051
Population Estimate x 107 (Crores) 103 | 140 | 160

Distribution of Water (Usable Source) (CM / Year / Head) | 1090 | 800 | 700
Minimum Desirable as Tolerable WHO (CM / Year / Head) | 1700 | 1700 | 1700
5 | Shortage 610 | 900 | 1000

oW (=

The shortage in parts of country and related disputes in Gujarat, Rajasthan, M.P.,
TN, Kerala, Karnataka and Parts of Maharastra are known in 2003-2004.

The trend, considering lower water requirements of rural India, may be severely lead
to scarcity by 2026 in many parts. For progressive state such as Gujarat, the trend is
critical by 2021 or so, when more than 70 % population will be urbanites.

Work Shop: Issu of Waler Supply in Indian Cities, Organized by Depl. of Geagraphy, Mumbai Univ, on 01-02-2008

U CONFIRMATION OF FORECASTS :

Some recent surveys have shown:

1) About 100 crore (1 billion) people have no drinking water.

2) 280 crore people (2.8 billion) are waiting for water supply for sanitation.

3) 25 crores suffer water born diseases.

J CONFIRMATION OF TREND IN INDIA :

1) Increasing repeated scarcity of water in many parts of country.

2) The free drinking water supply is pre 1970 history. The price of litre of water for
drinking is average Rs 15/ litre. The industrial needs of water has created new

industry of water supply by tankers with cost ranging from Rs 250/- to 400/- for
1000 litre.

Continued

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”. Dept. of Geography, Mumbai Univ.. Mumbai
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Work Shop: Issue of Water Supply in Indian Cities, Organized by Dept. of Geography, Mumbai Univ. on 01-03-2005

3) Water becoming scares and costly, thefts from canals / reservoir and SMC
industrial supply have become daily news headlines. Inter state, inter country
legal battles have already started in country and will not take long when water
may become a political tool for future politicians. Future wars could be for

water.

4) Shortage of surface water have led to mass use of ground water lowering G.
W. L. by 10 to 50 meters generally. In coastal belts Surat for example,
Seawater therefore found entry in 2 — 4 km belt around estuary making G.W.

source as polluted.

Work Shop: Issue of Water Supply in Indian Cities. Organized by Dept. of Geography. Mumbai Univ. on 01-03-2005

O CAN CRISES BE MINIMIZED?

The crisis in India are delayed due to slow and steady planning of 3000 or
more minor, medium and major irrigation projects in priority over last 50 years.
The white & green revolution has, through the network of canals,

revolutionized water supply for domestic purposes to non-urban sector.

The additional water estimated as 600 x 10'2 Cubic Meter has to be
conserved from sustainable sources untapped so far. To locate sources, plan
project, obtained required funds and generate public awareness to avoid
politico — environmental — legal clearance to project, advanced planning is

need of hour. The immediate need to identify source and ascertain land use

reservations from government in 2-3 years. Whereas urban activity e.g. SUDA,

TP Plans at Surat is in process, overall reservations of land required for
storage and supply will be easy. Once TP is planned, step-by-step “Part to
Whole System” will not be economical nor efficient. Once source is planned
efficient economical system by parts can be evolved as growth occurs .

Continued..

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ., Mumbai
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Work Shop: Issue of Water Supply in Indian Cities, Organized by Dept. of Geography, Mumbai Univ. on 01-03-2005

To conclude, it is first step to locate / Plan source of
water for urban center and ascertain that land is reserved.
This establishes primary need for sustainable planning of

water resources for future.

Wwork Shop; Issue of Water Supply in Indian Cities, Organized by Dept. of Geography, Mumbai Univ. on 01-03-2005

0 METHODS FOR MINIMIZING CRISIS :

Conserve sweet water:

E.g. Auto level gates of Singanpore weir releases water round the year, which

merges in to tide. Balloon dam at Umra can conserves 100 million m3. (Plate-3)

Harvest rain water/ Floodwater by storage check dams, Lagoons: 400 million m?
(Lagoons on coast lines).

Harvest rainwater by recharging ground water — Each house, drain and plot: 170
million m2, (Plate-4)

Recycle water for more than one use. E.g. collect wash & bath domestic water 120
L / Head / day and use for flushing & other cleaning (60 L / Head / day) saving
more than half water consumed per capita for domestic use.

The sewage water, after tertiary treatment, can be used for gardens, green belts,

irrigation and recharging in to ground.

Continued..

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ., Mumbai

190 ; A compilation of Prof. M.D. Desai’s works



Water Resources, Floods and Sand mining in Tapti at Surat

SECTOR SECTOR
I n m

Coliecton :  500m 1600 m | s40wm

o

— s | PLATE- 4

SECTOR
1

—apre e

WATER TANE, AND BECHRGING BORE POSITION AT GROUND LEVEL

2005-03-01. “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography. Mumbai Univ., Mumbai
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Work Shop! Issue of Water Supply in Indian Cities, Organized by Dept. of Geography, Mumbai Univ. on 01-03-2005

Multipurpose Projects to Make Optimization of Water.

Surat — Flood sustainable > 1000 million m?/ year (Plate-5)

Use kharland along seacoast

Hansol Umbharat- 4 lane coastal highway at R/L 8.0

Length 50 to 60 km: Plan 50 % water lagoon & 50 % land reclamation.

COASTAL HIGHWAY KHAR LAND  GREEN BELT | PLATE-5
+55m 2R +55m %j@i .
+2.0m B \\‘
Desalination
......... e
(-) 10.0 m
N
R + Excavation Lagoon
0 LAND, +6.5 ; e
+ Soil F.A. reclaiming
A ROAD Land...25 Million SQM
D WATER +5.5 « Store & Recharge
N Water up to 100+20
> million CM
MULTIPURPOSE PROJECT TO MAKE OPTIMIZATION OF WATER.

2005-03-01, “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ., Mumbai
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THANK YOU

2005-03-01. “Water Policy: Need for Sustainable Urban Planning for future”,
Workshop on “Issue of Water Supply in Indian Cities”, Dept. of Geography, Mumbai Univ.. Mumbai
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