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Water Resources, Floods and Sand mining in Tapti at Surat

SCHEME FOR CONTROL OF FLOODS IN TAPI - i CRITICAL EVALUATION

By Dr. MAHESH D. DESAI
BE(C)Ph.D.MIE

INTRODUCTION

Surat hasia&m flooded 1782 (April), 1835, 1837 _
(August-September), 1883 (July), 1944 (August), 1954 (September)
1959, 1968 (August), The people have still memorises of 1959
and 1968 flood devastations. To reduce damages and provide
protection to loss of land; life and properties flood protection
scheme was announced by honourable Minister of Irrigation and
Power in 1968, The scheme provides flood embankment (dykes)
on both the banks to restrict the spill of a low flood of Tapi.

To assess the utility, advantages and limitations,
study of available information is éomplied to bring out a
clear conceptions of how far it will succeed in achieving
purpose. +*he projeﬂt report is not published and has undergone
constantant changes hence specific remarks could not be
provided, Thus here certain basic features of the project
are discussed.

The work is mostly compilation of the available
literature with comments from common sense,

HOW MUCH FLOOD ?

HBaximum probable flood is 21 - 16 lakh cusecs but the
design flood for Ukai dam is adopted as 17.48 lakh cuses,
(li.U. Purohit 69). The frequency of 8.5 lakhs flood (just
danger level for Surat) would be in 3 years and 13.48 lakhs floc?
is expected in 30 years (parmar 69). The flood actually
Observed do not confirm the predictions of cycles, It can be
worst and 10 lakhs flood can be one in 8 to 10 years as well.
TABLE
FLOOD  OBSERVED

Year Date. - Flood Discharge Level at
Lacks Cusecs __ Hope bridge

1949 September 17 8.6 }
1958 September 12 Ly
1959 September 17 : 13.0 ) Above
1962 September 15 g 8.0 96.0 Mark.
1968 August 6. . 15.0 %

; : )
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lhus design of flood banks which should never be over
toppled at any stagey a minimum design flood wqual to spillway
capacity of Ukal is ideal. Degree of reduction in design flsod
for protection will increase probability of overflow of flood
embankments causing damages unpressidented in the past.

‘The size of flo»d for which protection is proposed is
almoet half of spillway capacity of Ukai dam., *hus for any
flood more ‘than 8.5 lakhs cusces at Hope bridge, Flood banks
are not safe. ‘hus it becomes obligatory to store flood in
Ukai and release it showly. Is this storage provided s

WHAT FLOOD UKAI LAKE CAN ABSORB ?

For 1limiting the spill at Ukai 7.5 lakhs cusecs at Ukai
to 1imit a safe level of 99.0 at Hope bridge at Surat (assuming
1.0 lakh cusecs flow due to catchment below Ukai) dam must
have capacity to stof e more than 2-0 m.acre feet of water.
Please notc following :=

Shri B. S. Rao, Executive Engineer P.W.D. (1968) -

" It has been observed by a number of routing pattern
gtudied that it would not be possible to create a flood
detension space of 1,95 M. acre ft. by advance releases",

Shri Parmar P.H. & Prof, Shelat R.N. -

" To absorb flood of this (1968) magnitude it would be
necessary to provide F.R.L. of Ukai dam at 354. If F.R.L. is re
retained 345 (it is now 345 only), floods of above magnitude
of 8.5 lakhs cuscs may prove perilous to the city of Surat ",

Experienced Executive Engineer , Shri M.U.Purchit (1969)
aGCEPFedﬁﬁﬁssibilities of advBrse circumstances in controlling

outflow from Ukai, Shri M.U. Purohit : "After completion of
Ukai reservoir, however, most probable range of out flow
‘discharge could be considered as 8 to 10 lakhs cusecs'.

The proposal to keep major part of reservoir empty
upto end of #ugust or so to moderate 17.48 lakhs flood to 8.5
lakhs cusecs sounds illegical because in event of no flood

in September, the dam will not serve its purpose of power
~ and irrigation. ;

A compilation of Prof. M.D. Desai’s works 7
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Mr, U, N;:Méhida, Ex. Chief fngineer & Member, Rajya Sabha :

" The design flood of Ukai is 17 lakhs cusecs. It is
* proposed to confine such floods within emabnkments ? Confinlr
higher floods within banks is quite unpracticable .....:
But. warning has to be sounded against the exeessive use of
ﬁhls method of regulatlon of reservoir levels because 57
Wanton Enthusiasm noticed in some governmental calculathns
which refers %o how level for flood absorbtion "

Even release of 8.5 lakhs at Uak will cause a flood =f $a2
lakhs at Surat. Thus it can be concluded that with Ukai dem
asfinalised, it is tiot possible to limit outflow to 7.5 lakks
cusecs for safety of Purat. Maximum release therefore should
govern the design of flood banks. This willbe 10 lakhs + 1.0
lakh due to dovm str.eém catchment. Are the flood banks and
the river protections (Exhisting) safe to stand the flood ? Fr..
all the data it looks i&aginary. Imagine what can happen when
suddenly all constructed banks are washed gway by overTlow
and can one say that damages will be less than any of the mst
floods ? So far'quS 0fllife. could be controlled by timely
warnings but in above eventuality, warnings will not be
believed by ﬁeople because they have been assured of safety and
by giving warning the governmental machinery will come into
trouble ! Ihis situation is further worsoned by the factors

like down stream restrictions to channel, There efforts are
described below :

Effects of Bridees on dowh stream :

Four bridges - Kathore, Railway and two hope bridges
have restricted water way and have been designed for 8 to 9
lakhs .“ cusecs flood only: One more bridge is proposed
at Utran and other may come on constal highway. This restric-
-tions causé series of rise of water levels upstreams. Hope
bridge is reported to have shown 2 to 3 fti.of afflux in past
floods. The afflux upstream will innudate more areas by
Increasing flood level., This effects have to be examined
theoratically or on models. '

OBSERVATION OF MODEL :

It is not known weather the model was rigid bed or
mobile bed model. The data of studies is not available. Immedi-
-ately after 1968 flood, embankment schepe was announced by

8 A compilation of Prof. M.D. Desai’s works
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Dr. K.L. Rao, Uinister of Irrigation Power. Mr., U.N.Mahida
correctly stated : '

"With directive pronouncement from highest authorities, design
engineers are apt to limit their investigations to directive
given"; The scheme was.immediately approved Technically, It is
not known weather model was framed on survey after 1968.However
the way Ved-Katargam and Bhatpur curves have been protected,
gives impression that médels were tested for embgnkment speci-
fically. The scope did ﬁot_qover the scour and mqvement of
meanders with changedISilt load, gradient et@s

The study and report of C.W.P,n.S.Poona on model may
please be made available to remove any misunderstanding of toe
scope. The only observations are related to afflux,overflow

ete. Following are summarised observations reported by M.Us
Purohit (69). '

(1) There is spill over at Dholan Pardi; NWana warrachha
) at 8,0 lakhs flood, : ; i
(2) Embankments were placed 500' on Left hank md 2000" 'on
right bank excepting near town like Randér. :
(3)|_ Level of water with banks as in para (2) will raise the

water level at Surat by 4.8 ft. and 5.9 i‘t for the
floods of 8.0 lakhe and 10 lakhs cusecs. "If banks are

terminated é mile below E’urieﬂs afflux wlll_reduce by a
foot or twoa

(4)_ i With embankments tidal water finds way behlnd embank—
: ments from sea side and fioods coastal villages, but
river watet remains highet than tidal water behind enba-

nkmentsi _
(5) If banks are rémoved submergence would be considerably
more in coastal area of Bhatpur, Magadalla and Dumas.
(6) ° Protections have yet to be examined on ﬁhe model. )

One thing is clear that w1th maximum design flood of
10 lakhs at Ukal and 11 lakh cusecs at Surat the affluxed level
at Hope bridge ( with embankments) will reach a value of 105 or
so. In 1959 with gauge 101.75 300 sq. miles was under water. Ih.
upstream water level at Ved-Katargam will be still higher. The
city of Surat and Rander will have levels more than everexperien—
ced in past. Secondly observation (4) will spread sea waters to
vast fertile lands causing permanent damage on both banks

A compilation of Prof. M.D. Desai’s works 9



Water Resources, Floods and Sand mining in Tapti at Surat
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If model studies do not include Surat and Hajira canal benke on

" both the banks of Tapi, some additional afflux will result: It

has been ebeerved'in 1968 and 1970 thet this canal banks had to
be breached_to draiP the flood water.

EFFECTS oﬁ FLOOD EMBANKMENTS :

The controversial aspect of utllity of embankments for
flood control are : SHRI B. R. SHORI, - Chief Engineer, Centrcol
Water Power Yommigsion, vovt. of India.

Dur1ng the last 15 years, more than 6900 km. of embank~
ments have been constructed to bendfit on an area of 60 lakh k=,
The expefience of functioning of the embankments, which had been
constructed .based on meger data, were found to be in edequate
to withstand hlgher floods which occurred subsequently. The;
belng_raised and strengthened taklng into zncaunt the further dx

Ihe embankmente are, of course, frequently subject to
attack ef main current at different points, but these have been
effectively checked by taking up river training works as
necessary. '

Charlton F G., Principal, Scientific Officer of Hydrau11c Research
UL,

The construction of flood embankments.illustratee
various side effects which may occur in =n attempt .to alluviate
flooding ‘overbank spill along streach of river valley. Where
flooding is effectively reduced will'depend on number of circums-
tances, including provision of a&equate drainagé facilities. &
subject of vital importance, in addition ‘to flood ;rotection, is
immediate and long term effeets of the embankment on hydraulic
gradient, channel widths and depths, transport of sediments and
river channel pattern: This side effects be examined and

provision made to overcome any undesirable results if engineering
works arec to be succegsful.

Side effects :
(1) Increase in water surface slope (afflux) which may
signify the frequency and inteneity of flooding upstrecm.
(11) Reduced valley storage may increase magnitude and
frequency of floods down stream. Sediment load and

discharge‘may increase causing changes in channel widtne
and depth.

A compiletion of Prof. M.D. Desai’s works
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Liil) Long term ‘effect, usually ignored dufing design stage
is possibility of change in channel pattern, Should a
river develop meander pattern as a result of .change
in sediment load ( Ukai dam will change eii%' load
campletely') and gradient'caueéd‘ﬁy'rlo¢d bank constru-
ctiond, the effects could be catostrophic,

(iv) Béhavibur prediction under specific circumstahces can
only cbme from experience and obéérvation.-

SHRI PjH.PARMAR,City Engineer, Municipal Cofporatipn, Surat and
PROF.R.N.SHELAT, Prof.Civil tngineering, S.ViR,College of ingg.s:

Tech. Surat.

"Control of floods by guide bunds (500' distance on

both_sidee-of banks ) ‘will not be successful in this region for
the following reasons :-

(1) Storm drain of vast chatchments on both banks of Tapi

' : are drained into Tapi. Heavy storm drains are obligatoxr:>

(ii) Maintance of guide bunds, control of erosion of bunds
present formidable problems,

(1ii) . Sudden small breach will bring sudden catastrophe.No
warning mmd nc rescue operations pogsible. L

(iv) Rich forming land will be out of cultivation.acquisien,

will be very costly.

(v) The afflux level for 10 lacs flood is 108.0 at hope

bridge (from model study). This would mean an exhisting
_protections on left bank will have to raise and streng-
thened. 411 the bridges will be flooded. wWith slighte-
st breach or spillover city of Surat will be complcte
ly flooded ( water level at most of places 5 to 7'
above 1968 flood depth of water will range from 14 t-
25.' or more). |
(vi) Velocity of flow will increase in certain breaches

causing heavy erosion of banks and bed. Scour of bed
will put water works in danger.

(vii) F}ood embankments in our openion are not desirable.

£.P.0ZA and ©,J,PATEL, Professors L.D.College of *ngineering.

"fmbankments may be required on low banke also 1o
maintain river channel with high velocities. Construction of
leeves on either side without dredging may not be useful as il F
L.'s will increase. Hence construction of lévees without

v
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dredging bed will increase velocities to_dangerous limits and
liay endangef levees themselves. Thus embankments c¢annot be
dgpénded upoh as surest method.  Dykes may not prove effective
all along‘bahks in the meandering course} Lspecially outer bend
of meander where contrepetal force of water will continue to

undermine banks caving along with dykes.(Here flow of tide, m= kc“
left bank alsgo erodable.)

DR. K.L, RAO "Union Minister of Irrlgation & Power.

"ﬁlaod embankments are only useful to the extent they
are looked after. They are therefore to be carefully maintained
and there should be constant petrolling during flood,

(Note : Flood embankments will have water on both side-
as per observations of model thus making effective repairs a
doubtful proposition).

SHRI N.K..PATEL, Lx-Chief Engineer, P.".D. Government of Gujorat.

Even after construction of embankments, such local
protection works in form of spurs or pitching would be needed
piotect embankment themselves.

Therefore further encroachment of water way and exhis-
ting spill (even after embankments) should be prevented by
legilation.

But one thing is clear that the embankments will have
to be built-iwith propér-safety margine so that they are not
breached in floods-of”higher magnitudes than 1959 and 1968.(15
lakhs cusecs flood) (Note: Design is for a much lower flood of
8.5 lakhs cusecs or s0). :

SHRI U.N. MAHIDA, Ex-Chief Fngineer,P.".D.and Member,Rajya Shebin:

"The flood embankments in this envircnments and top
graphy may, while costing enormous sums of money, be of doubtful
or at best very limited usefulness.

1f the people are t51d that the embankments are %o be
limited to safeguard against lower floods omnly ( 8.5 1lakhs),mac’
of popular enthusiasm generated by ministrial annuuncement would
disappear., Confining higher floods appeared unpracticable. The
advantages »>f embankments agaihst low floods would be marginal
when compared to cost which will run in several crores.The with--
Jdrawl from agricultural usge lands for embankments, borrow areas
and set back (500'),would be a less of permanent assete.

12 A compilation of Prof. M.D. Desai’s works
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With floods regulated by Ukai there would be little
need for any continecus or even lcng embonkments from Kamrej- %o
dana Warachha, Local Protections is all that is needed.

Then again there is a problem of local drainage as iie
substantially flow reaches Tapi below Kathor. Gates provided ...
entry of flood water will prevent drainage of local run off aﬁﬁ
submergence by local rains will be intense. acquision of lapd

along Utran,Variav,Rander Surat loop is going to be very diffi-
cult proposition”.

LOCAL OBSERVATIONS :

Since (a) canal banks along Hajira and Surat branch
have been completed, (b) =ilt 1load is reduced by filling of Ukei
lake and temporary embankment construction at Warachha for poet
monéoon'discnarge, heavy increase in bank erosion along Ved-
Katérgam'and Bhatpur have been observed. The rate which was
less earlier reached more than 100 ft./ year (MUDsLIAR 69),
further restriction by levees will increase rate at meander and
not only destroy valuable (5 crores worth ) land but endanger ’
complete devastation due to erveion of embankment itself,

P.N. nUMRA, Chief Lngineer, ¥lood Control, C.w,P,Y.In case of
higher floods tham which structures have been designed (Note:

8 to 39 lakhs cusecs for Lapi ) should occur, the protection
works may not be able to hold on and the consequent damage may be
more than that experienced before protective measures were provi-
ded in the area. (Note: Expected flood of 10 lakhs can cause
this damages at Surat 1 in 5 to 6 years.).

fast experience znd expert openions cited above clearly
brings out the limitations of proposed protection works. The
scheme for serving the purpose must take into account the ervda-

blc unstable banks, changed flow and silt load, submergence duc.

t> afflux and 1local drainage and protection works. Lack of thie

may cause more damages than floods of the past.

HARM MLIsNDERING CsN_ CREATE :

The reach below Mandvi is meandering reach. The embank-

mente alone placed very near (500') have been of no use for
nezndering reach.

4A'meander just upstream of Hope bridge may partly be
attributed to bridge propssed new Utran and coastal highway

A compilation of Prof. M.D. Desai’s works 13
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bridges, heavy reduction in sediment load due to Ukai
storage and complete change in past-monsoon flows, the

stqbility of meanders will be disturbed. The active meander
will move down stream.

Meandering means essemtially exchange of sediments
from a concave bank (erosion) to convex bank down stream

Already swollen floods water will be thrown along each
concave bend and enetrepetel force of water will rush in
the direction of out curve crossing bank of river and thiws
innundatiﬁgmthe region behind the curves. When flood water
is much swollen, then flow of the river more or less become -
straight instead of flowing through all bends. The area lyir
between the meanders gets oompletgly flooded.

3

Oh embankments along a meander :

"The dykes may not prove effective all along the bank
and in meéndering course. Especially in the outer bend of
meander, where centrepetal force will continue to undermine

 the banks and caving of banks along with the dykes may occur.

The flood banks will have to be constructed as shown in
gketch. ' - -

The maximum rate of erosion at Bhatpur has been
recorded as 100 m/year (Mudaliar 69). In changed regime of
river with. this or more rate of erosion properties worth
crores acquired for public safety and flood protection is no-

‘expected to last long (2-4 years). Inspite of efforis,

usual model data, a solution to erosion at Bhatpur has yet
to be found (since 1954). The same way, if erosion is not

checked the entire 1500 acreas and more land of Ved-Variav
will be eroded and banks will have to rebuilt with more land
Again the process will repeat on Bhatpur pattern. Is the
present scheme protective or destructiveR Even after so many
years, at Bhatpur it is proposed to loose island and providz
protection pitching‘dn the banks. A look at the geometry nrr
tidal attack clearly explains even to a layman that it is
casual name sake solution. In this nothing but dredging and

permenable spurs can only save land and property in real
sence.

' G.G. CHARITON of U.K. has also some thing to opine as under :

"Should a river initially straight or braded, develop ::

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



Water Resources, Floods and Sand mining in Tapti at Surat

meander pattern as a result of change in sediment load

and hydrsulic gradient, caused by the construction of
embankments, the effect would be catastrophic. The

| distence which should be allowed between the banks to
prevent change of pattern or allow change to occur withous
endangering the works. This information can only come

from experience and research (and observation of prototype
behaviour). ' ' '

The altered conditions may change the geometry of
a meander pattern both upstream and down stream. Steeper
- hydraulic gradient (by afflux) will tend to increase o
meander belt. The immediate effect is erosion and migraticn
of meander down stream.

(Comment: The erosion at Rander end of Hope bridsc
inspbte of heavy protcction is indication of movements
‘of meanders down siream).

. Dykes at 500' do not cover the meander belt which
itself will widen in changed conditions hence protective
banks are themselves unstable.

Are Ved-Variav banks stable? The 10 to 12 m high
vertical banks along Ved-Variav curve needs to checked
for its stability. Since last 4-5 years, due to Ukai and
storage banks at Warachha, post monsoon discharge is =
almost nil. The standing or flowing water in this reach
which dissipated some energy of high tides in pgst is no
longer available. This tides have attacked banks at toc.
Scour, drawdown from high tide (5 m to 2 m) produced chain
reaction of too cutting, collapse of bank as showmn in
sketch. The same observation holds good at Bhatpur
village. In general taking full saturation of banks by
flooding ($=0), for banks slopes to be stable,clays mnusi
have unconfined compressive strength more than 1.4 to

1.5 kg/cm2 (at saturation). The soils in unsaturated

state may be just stable. The slip on saturation can tai:
shape which will carry away the bank itself.

Thus the land aquired upto bank will be awolled by
the sea soon and land aquisition in miles (as at Bhatpore:®
even will not save people and property. This public money
and property worth 3-4 crores will be immediately loet
without directly serving any purpose. In addition it is
start of unending chaninaction. The scheme writes off
land which no one create for generations

A compilation of Prof. M.D. Desai’s works 15
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! Can such a situati@n be tolerated by one who
surrenders his small propérty for good cause only?

HOW WILL SCHENME DiSTURB DRAINAGE ?

The catchment area which was draining to Tapi will be
obstructed by embankments for flood projection. The stat:
ments of Shri U.N. MAHIDA and P.H. PARMAR are reproduced i~

' Shri U.N. Mahida :

7 "Then again there is the problem of local drainage,

as substantial flow rehch Tapi from Kathor downstream.

Gates provided to prevent entry'bf flood waters will prover*
drainage of local runoff and submergence by local rains w' .
be intense!.

Shri PJH.:farmgg : :
“The:lower basin receives overage 45" rainfall in
monsoon. The storm drainage of vést catchmené on both sides
of the banks are drained into Tapi river. Thus storm water

drainage would be necessary".

Shri M.U. Purchit's observation No.4 in model studies
shown the back tidal water stofeading at back of embankments
from dewnstream of Hope bridge. Thus instead of draining
afflux will be created for both cities of Surat and Rander.

in fadt catchment below Kathor has been about 58 80
miles (24700-24692). The rate of precipitation 7.6" in 24
hours (R.C.Shenoy-P-143) is assumed. If drainage is blocked
by embankments 50 sq.miles will collect at least 4" sq.atro.
in 24 hrs. The water collected will be 300 million cft. or
more. About 3300 creecs of water will be flowing in channels’
on both the banks. These will innundate city area. The
situation is shown in figure. The area will be flowing in
3 channels-River, flood bank and Surat canal bank, flood
bank Hajira branch canal bank. The flow will depend on
tide level and will erode many areas of city.

City wes draing partly into Mindhola, Sena and Kim
during heavy rainfalls., Due to canal bank, during last floc-.
heading mp of 8'-0 was report on Hajira branch canal. The
canal banks will have variable section and velocity and
consequent erosion.

In event of flood embankments will have water on
either side and in event of breach, piping or overtopple

comnunication for repairs will be through water. This would
mean- watch of banks will not have much significance. also
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banks made of sits and fine sand with rate holes and
water on either side are enough invitations for disastor.
This again do not technically justify the proposed embankmeat <.

APPROXIMATE ECONOMICS :

-

Firstly any scheme for portection against should
reduce the demages to life, property and land of people. I
the present case, with 10 lakh casecs flood and heavy rains
locally, as explained earlier, the safety to life is reduccd
due to false physology of shceme. Also advance waring is nct
possible as Ukai releases will have to protect government
interest more and breaches cannot be anticipated or repaired.
The damages this can be many times more than those created
by worst past floods. If we cannot protect land, we have

in any case no right to distroy it prematurely.

In Ved-Variav zone 1500 acres of land with market -
value 15000/~ per acre will be used as "Bali" to sea. A 1ift
irrigation scheme with distribution pipe lines estimated at
%; 5 lakhs will be acgquired and loss. The recurring annnal
production of 30 lakhs worth fruite and vegitables will be
lost for ever. In addition cost of rehabilitation of 300
families (land holders of 2-5 acre land) will rost 60 lakhs
and local poor farmer will loose livelyhood. Considering
cost of embankments as Bks.1 crore, 4 crores investment
(neglecting recurring 1oss of 30 lakhs crops and cost of
maintaince) will achieve no substantial protéction for longﬁ
Eroded land and cwop loss per year itself runs into large
amount. The scheme in present form is therefore non productive
expenditure. '

WHAT CAN BE DONE ?

It is very difficult to answer the question by thosc
who are interested in real solution:mobile bed Model and
field observations of behaviour of river over period of few
years to judge the feature trend of river regime, Trial and
error is to be used in such complex pattern (with toe scour)
%o find best combination of protections like spurs, revitment
dreging etc. B.R. Shori, Chief Engineer C.W.P.C. compared
methods with flood embenkments : ' '

Revetments and spurs have successfully been employed for
protecting Dibrugarh, Gauhati and Gopalpura in Assam. Spurs
and revetments have been generally found satisfactory.

Thus design should aim at protecting banks and changu

A compilation of Prof. M.D. Desai’s works 17



Water Resources, Floods and Sand mining in Tapti at Surat

river pattern. The diversior. of floods to Kakra Khadi and Kii -
help drainage can also be examined crosion of gange banks ixn-
Mushidabad, (W.B.) has led to controversy of state accusing

" Pamakka barrage (ceptre) and central Government on state
Government as erosion was there even before. Following are
noteworthy observations: '

"It cannot be devied that s2t of the river,especially
its meander.s have undergone & complete change after the river
has been held at farrakka due to construction of Barrage with
restricted waterway and also due to guide banks".

"The subject of erosion, should in my openion reccivy
immediate attemption to prevent further loss of peoples valu-
-able lands as well as national assets created at considerabl.
cost to the people (Note:construction was based on model
studies at C.W.P.R.S.and Haringhatz Institute).

{Page 1, Bulletin Institution of Engineers, India,Junc
1973)
Dr. N.K. Bose explained the limitations in the modsl

studies particularly in respect of determining scour 2nd _
stressed more on prototype. Mr. Mgokerjea Ex.Chief Engineer of
Vest Bengal : The models partlcularly in respect of scour °°

prov1dequa11tat1vg and not quantitative analysis and cngineerv
have to be careful in the making use of such studies.'

= Eortunately, Stage of construction of power house and
canals of Ukai do not requife full storage for next 2-3 years
at present rate of availability of machinery and funds. Thic
provides exccllent apportunity: to release stored water to
observe the river behaviour in prototype to plan protectlon
against erosion. Till then embankmenis may not be executed, v~
by doing so no flood damage will be expected. Affkux and other
consequences of drainage should be solved in second phasc.
Thereafter decision be taken weather spill with Dtrenwthcnina
of Hajira Surat canal embankments or present scheme will

cause less damages to life and property. In any case erosicn
be first controlled by revetment, pitching spurs and or

dreging if required. If land is protected from erosion even G
2000/~ per year, 1500 acres yeilds 30 lskhs worth annual
production., Investment in protection will give this return zan.
even beterment levy can be charged to the area.

References :

1. South Cujarat University: Seminar on Flood Control and
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What Govt. Of Gujarat says about Pala in 1974
(High Court Sp-Civil Petition 190/1974)

Respondents: Govt. Of Gujarat
Petitioners: K.V. Patel & others.

1.0

2.0

3.0

4.0

Para 5, Pg—2

“Pala scheme launched on 27" Sept 1971, details pubhshed on 13.10.1972.
Original estimate 583.11 lakhs for flood protection. Found stone by Dr. K.L. Rao,
50 % spent by 1974.”

{(Work sharing with SMC is still going on in 2006 — scheme not completed to
protect Surat yet!)

Para 7(i). Pg — 3

“The scheme (Pala) is very vital for protection against flood to vast tracts of land
admeasuring about 77000 acres”

Para 7(ii), Pg — 3

“Population likely to be affected is estimated at 87,600 in 54 villages which were
seriously affected in 1968 flood.”

Para9.Pg—4

“The results of such detailed and exhaustive studies are shown on the plan, which
is annexed hereto and marked Annexure No. 1. The said studies show on the said
plan the area of the Lower Tapi Basin affected by 1968 floods. On the said plan,
the area affected by 8.4 lacs cusecs release from the Ukai Dam after partial flood
control is shown in Red and Yellow hatched. The area covering 77000 acres is
shown in red hatch in the said plan, which can be protected after flood
embankments are constructed. The villages numbering 54, which can be thus
protected from the disastrous effects of such floods is also shown on the said plan.
These model studies were conducted for various alternative locations and peak
discharges from 6 lac cusecs to 10 lac cusecs.”

Para 9(vi), Pg — 4 ‘

“The water level as per the said model studies showed the following flood levels
as anticipated.

Sr. No Flood discharge | Water levels Water levels
S in Lac cusecs without embankments | with embankments
1 8.4 99.86 102.38
2 10.0 100.86 103.10

The afflux (due to Pala) water level will not exceed observed flood levels of 1968
when there were no embankments.”

(Note as per model studies, incomplete Palas in 2006 indicate for 10 L cusecs

flood, flood level of 100.86 ft (11.34 m), with Pala completed 103.10 ft
(12.03 m)) ¢
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5.0

6.0

7.0

8.0

9.0

10.0

Para11,Pg-5.6 -
“The special phenomenon of the 1968 floods in Tapi was observed to the effect

that there was an unprecedented flood of 15.0 lacs cusecs flow of water for the
first time in the river Tapi during the construction stage of the Ukai Dam. It was,
therefore, realized that some additional flood control devise was absolutely
essential in the interest of the Nation and the people concerned in addition to the
benefits of the Ukai Dan project particularly for the Lower Tapi Basin area near
Kamrej and the area below hereto.”

Para12,Pg-6

“Such a scheme of constructing flood embankments, as initially suggested by
Dr.K.L Rao, are universally recognized methods for flood control and are adopted
in many scientifically and industrially advanced countries like America and some
Western Countries in Europe.”

Para 13,Pg -6
“River is flowing in valley with bank-full capacity of about 6 Lac cusecs”

Para 13, Pg -7
“The scheme of Gov. of Gujarat was planned under advice of CWPC, assisted by
CWPRS model studies.”

“The Ukai reservoir has FRL of 345’ and during heavy floods it rises by 6 ft up to
RL 351" ”, “During the floods, the level can be raised to HFL of about 351° FRL
to hold extra storage of about 1 million acreft of water (1235 MCM). To raise
flood level further would be very dangerous for upstream areas by way of
submergence in Maharashtra.”

“Higher level would also cause serous risk to safety of dam itself.”

Para 13, Pg -7

“The Main objective of Ukai project was and is to obtain optimum irrigation and
hydropower generation, through simultaneously; it also helps to achieve partial
control of heavy floods. The standard project design flood of 17.5 Lac cusecs can
be moderated by restricting the outflow to 8.4 Lac cusecs and HFL of 351’ in
dam. It can be achieved by keeping reservoir water level initially at FRL 339 till
end of Aug. during monsoon.”

Para 13.Pg -8
“The yield of 6 Million acreft (7400 MCM) allocated in State of Mabharashtra has
to be planned by Maharashtra Gov.” 25

(Note: This will reduce flood and upset timings of inflow to Ukai & hence
flood)

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



Water Resources, Floods and Sand mining in Tapti at Surat

110 Paral4.Pg-8
It explains very efficient flood warning system of CWC.

a) Warning from floods of catchments at Girna & Pnjhara below Bhusaval,
b) Bhusaval Kakrapar & Surat have wireless link for flood intimation.

“Central flood forecasting division of CWPRS Gov. of India at Surat helps
receive advance intimation of 24 hrs. for study of movements and depressions.”

120 Paral19.Pg—9
' Para 19.0 of affedavit “The erosion of banks of 4 H : 1 V is not observed so far
and same is not likely to occur in future, since river Tapi is already in regime and
has a stable course”

(Note: Slopes are almost 1H : 1V on banks, actual width of river today is 100
m or more wider than in 1968 and erosion of banks on Variav, Rander,
Bharimata, Bhatha, Magdalla proves that statement is not true assessment of
river)

13.0 Paral9.Pg- 9
“The Palas proposed are 500° from bank to
a) Limit the afflux to 2° at Hope bridge for 8.4 L cusecs flood,
b) Minimum acquisition of cultivable land,

¢) - Ensure safety of embankments themselves against washout due to erosion of
bank”

Facts of flood level at Hope bridge, damages to banks and breaches of Pala
proves that petitioners were justified and the Gov. assurance was incorrect.

140 Paral9,Pg-9
“There is no need of dredging river bed, because silt deposition, after Ukai dam is

not likely to be appreciable” (Dredging of channel at Hajira daily proves
otherwise at mouth of river.”

150 Paral9,Pg—10

“The areas of the coastal terrain shown in yellow (hatched) in the plan at
Annexure — 1 was under inundation effects of 1968 flood. Such areas con not be
protected from inundation even under present scheme.”

16.0 Para20,Pg- 10
“Embankments will, no doubt, demand watchful supervision prior to and dyring
and after the monsoon every year. It will include constant patrolling during
floods, providing telephonic arrangements, timely repairs of breaches wherever
occurs if at all. Gov. of India has laid down the procedure of Maintenance
Manual. The necessary arrangements are made and equipments provided with all
the requirements as above and as per the said Maintenance Manual. Similarly,
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repairs of the breaches in the embankments are planned and maintained for
avoiding damage during the rains in the Monsoon and during floods.”

(Is there evidence to show such a system promised, was operative in floods
1998 & 2006?)

17.0 Para33.Pg-—14
“With reference to para 15.1 of the petition, I deny that in case a higher than
designed flood should occur, the protection works may not be able to hold on or
the consequent damage may be more than that experienced before the protective
measures were provided in that area as alleged.”
(Facts of 2006 flood has proved otherwise)
18.0 Para38.Pg—14
“With reference to para 16.4 of the petition, I say that Table-3 dose not give the
correct figures at flood discharge at Surat in 10.0 Lac cusecs as will appear from
the following figure:
Sr. No. | Incorrect figures Correct figures Subject
as per official data
1 101.46 99.84 Water level without embankment
107.94 103.10 Water level with flood
embankments 500’
3 6.48 2-24 Rise in water level in feet

For 10 L flood with Pala completed or nearly completed at Surat in 2006,
levels at Hope Bridge by Gov. 103.10 against petitioners estimate of 107.94 is
reported. Actual flood level (flow maximum approx. 9 L cusecs) recorded is

105’ (with spills upstream). The Gov. of Gujarat estimate was underestimate,
result over topping.
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nereased the yleld.: Even . water:
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»would ' not_haye. hclpct{ +Morvi |
and areas downstgeam.:It.might..

- have saved:the. ¥ ‘earths
. which s insignificant 4n the.
. presegk context, - M. Ty vy
. -Dr - Desnl . also.

SN, it L
re -open, .. had-.itha.
‘firop ‘the - Jevel 'ﬁot-
ference” . of-
aboye maximum
! e_lg?ht “feet v for,

Thereafter  water -
rth dam -
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By LOXESWARA RAO

SURAT.

YITHILE  Surat have
been  very gencious i Te3-
ponding 1o appeals for aid to
Morvi, the question at the back
everyone's mind is, “Could it
happen here; what af  the - Ukaj
Jdurt 15 Ereached?” ;

1t hardly wounés orignal to say
that Surat weould he flooded if Uxai
den were breached but the odds ere
spansl sach an evemt. ‘lhe watel
dow in, Tapi for the whole vear s
teckoned - at 160 Jskh acte feel and
Uk can impeund 62 ilxxh acre leet
1o a level ol S feet: ag 5] feet,
the capacity ncreases o 76 lakh asre

residents
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These and the DI’OfLﬂWC Cmb"ﬂLTl!thw][u‘]nnn a here
_along the nver could
ety ino a lake with the only nossibie

turn the off
outlet for the water hying towards
Umra .md Dumas, accordiag e Prof.

Desai

He recalls that when 1t rained cl;.:h'.i

inches one day .in August 1975, ~some
jike Athwa and Salabatpura
fiooded by ruin waters.

Itowever, the cily  cngineer. Mr.
P. H. Purmar discountsithe threat ot
heavy rains  fooding the ciuy. He
fecls thit at worst waler could colicet
chest decp in some areas and pcoprc

of Sugat were used to that, -

Even without rains [alling smu:lm-
ncously with tide and heavy discharge
from the dam. villages and _1owns
right up to Olpdd couid still be ex-

were

fect. With woineaps from momioring :

ARIORL 18 €% Aeeretica of ‘the catch. Posed 1o floods - when  there ix  an
F EN RS f lhe

Menl ared wiler U s discharped abnormally hi; ah d'\ChJ[L(.. {rum UL“”'

: = 7 S 5 . y

from the dam n zdvance o impound ©Observes Prof. Desai.

H554 wathre an the reeslenir No authentic data  was  available
But the question s whether the but he had painstakingly  collecied

city couhd cope. with the heavy dts- information  about places inundated
EETTI A s e S s T e ._f..,-,._..' *"'"W"“"‘l""i‘""‘z‘“{"‘" f"-‘???q:“‘im" s ey

el ; Exb i ; 1

shatnes meant to save the dam (Ukal
ias to be saved or eise muny indus-
ies in Gujarzt would go without
2ower for 3 long time)., . The frighien-
‘ng prospect of Suiar being fHoodad
‘when therg i a hesvy discharge is
very much real, as Dr. Muahesh Desat
3 the SV regiona! engineering col-
‘ege said in a talk (he other day.

"He. explained ithat il the heavy
-iischarge coincides with the time of
iide in the Tapi estuary and  heavy

G A PN OIS P L T W R /3, | P ST R

-

O 1 e L i da

by foods in 1968 by ﬂimp?y goings
round and making inquiries. A me.
prepared by . him shows i that - the!
waters.“took a quaint course
dating  Varacliha, Surat, ~Adajan,
Rander, Barbodnan, Tema creck,
Erthan, Olpad. and Kathor.
is & big flood aguin, all these arcas
could be exposed to a grearer - quan-
um pf wailer compared to the fluad
which entered these areas in'.1968,
Desai

iing the very same proteciive mea- g Dr.

ures like  gates cloted 1o prevent For, the cmbapkments constructed
~ntry of flood ‘water into the city jso as to allord! protection 1o ity |
~oukl impound ‘tein  water’ in the fresidents result in; higher water Icvcl»
town and turn ‘it imo. a lake. Fcr“,: the Hope brld e, In 1968,
Mo Jmer dunigs fiom We o) feuimated  wuick ow - pf 16 mh
cmply into the rivertand the practice Jeygecs had caused the water level 4

3 ""}'] close them at the time’ °£ heavvlihe bridge 1o rise” to 102 fect buL
-I‘\L f{!‘c. 3

. The lav-out of Surat oy was <uchl now,: on account of the embunk.
that the town could easily be turned §MENS, ‘2 discharge of cight Jukh
in 2 Mke. The ‘railway Yine cusecs . 1o - nine lakh cusecs would

Tesis
. of eight to ten
et in height and the Xukra' canal
sasing by alg resls on un embank-
nent which is about five feet lu"h

causc water levels to rise 10 104 feet

at 1"'u: bndrge, according  to  Dr.
Desai. And fa discharge  of - 'this
quanium could be cnvisaged II"I f
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{0 quoid floods :

‘arcas which were usually not no-\ucd}

inun-{ Jish cusces at Surat

Il there i

suggesied:

the dam ha. to be
saveid t_wj. wivasing . waicr,  la the
cvept the towns  and " Gitapes upto
CHpad will be exvposed 1o Gowds, with
those in the wvicimiiy ol the  rivep
facing an aguate wall of mavbe ten
feel or mine,
frof,  Dewai suguests dntensive,.

tapping ol wound desels in various,
localities in the oty and  lacing of:
sien beards indicaiing expecied \\.llirtf
Wwvels in the event of heavy mins or
foods. Maore impargnt, he wanis the
covernment to order a revienw of the
tlicacy of Hood proiection, mensures
lke embankments without st.nding on
pictige. © . - aa

Actualiy deubis were expressed  red,
ratding  the suitabi ol cmbanke!
menis and the posibiities of insher
vate: devels and water bzin: cmpound-
¢ the svent of heavy rains wers,
mm'ivncd 4t a st organised by

Svuth Gujarat Unnersity in January,!
] 16y, : !
Fi.OOD CONTROL S

i

In a2 paper on fload cenirol mea.'
sures for lapi, Mro Panear and M
R. N Shei; a1cacner av iie SOV
Fagincermgz Coileze, showed that with
cintankents U deet away walef
levels at the Aunze beidee woeuld rise
b 636 feci to & 86 teel for a aatet

8.5 lakh cuseos o 13016

%

d ~charee of

abha snowed that the construc-
witlls would restrict thd

They
tion of tlond

waier way in the river and Cm:mhuic
i stintaniidly Lo the rise in the water
level in-the river. Also, restriction ofs

WieT wiry wouid considerahly MICase’
the “How velocity jof food walets re
su ting i erosicn of banks and scour-:
ing: of river “ed. Scousing wonld play .
havoe with installations in the ri\‘c;
be d. - ;

Instead, {h\.y sl' segsted ‘-pi”!d‘ldl‘l-

ineis 1o the Kimlund Mindhola. rivers,

t|to divert: .lddxt?mml discharge expecied
in times of eniergency. -
lu another paper, the executive CI'I},I-
neer of the Ukai project, Mr. M. U2
Pu-ohit,  had supgested . that * the,
question'iof providing embankments be,
cxamined in greaier dewil as with the

cmhankmients it way scen that tidal
waiers found their  way behind the
cm anhmenis {rom the sea side and ¢

Aooded the coastal villages but rer
wi'er  remained  hisher  then  tidal
wit.rr behind the embankmer:.
e *
} 3 ooy Y A EH € MNIEY
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Water Resources, Floods and Sand mining in Tapti at Surat

Thoughts of Dr. M.D. Desai on Water Supply and relevant aspects in 1980, widely
circulated for public and management.

PROBLEMS AND REMEDY FOR WATER SUPPLY TO SURAT

INTRODUCTION:

The City of Surat has been developing at faster rate in the recent past. The growth for
1961 to 1971 is 68% against the overall growth rate of 25% for the country. The city is
again becoming centre of Industrial activity. The city is fortunate to have continuous
source of water in river tapi. The municipal corporation has so far been able to cope up
with the rising population by taping more water and staggering supply hours. Still the
pressure and effective supply per head is a constant ground for complains. Though the
quality of water is tolerable for drinking purposes, it is no good for drinking purposes,
it is no good for washing and industrial use. The rate of increased salinity since
construction of Ukai dam is note worthy and needs a check before it is too late. Though
wastage of water is reported as high as 40 to 50% it has not caused any serious concern
to the corporation. To recover the loss on water supply the water tax has been increased
almost by 29% at a time this year. The actual cost and receipts for a water supply
scheme is difficult to ascertain. The most of the recommendations of valuable
suggestions of 1964 committee of corporation on water supply have been still on files.
On basis of figures which could be obtained and assumed, some features like quality,
quantity, economics and adequacy of distribution system are discussed in broader
sense. Some suggestions have been made to make sypply effective economical and

easily available to citizens of Surat.

SOURCE OF WATER:

Entire requirement of the water is tapped from Tapi river at Warachha. The proposed
extensions and distribution at Khatodara and Katargam also depends on the same
source. In long narrow city it is advisable to tap other resources to reduce the
distribution cost, and pumping to sub-stations. The other sources can be natural ground
water and water from canal near Khatodara. Ground water has to be properly surveyed
in the city area. The work must be planned the lines of explorations in Banaskatha
under State and UNDP Scheme. The data should include quantity and quality of water
(compared to river water and Warachha). It is no good to assume unsuitability of
ground water when it can be scientifically explored. The proposal of use of canal water
was rejected on grounds of cost (4.5 crores) or so. The net demand considered was 70
to 75 cusecs in above proposal. If the requirements of Khatodara substation is only
taken by 15 cusecs, canal from Chalthan or nearest point it may work out cheaper than
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proposed 48” mains from Warachha to Khatodara at a cost of 1.5 crores Rupees or
more. Canal water may have to be treated but at the same time it will have less hardness
and salinity. The cost of pumping at warachha will also be reduced. Even if cost is

slightly more a independent source would have its own advantages.

In any case heavy pressure losses are inevitable if length of city is 20 Km from water
works. Therefore, sharing part of burden by sweet water tube wells in city and canal
water will have to be taken advantage of. More than one source is a common practice

for most of supply system to make it dependable.

DISTRIBUTION:

Though efforts to increase the quality of water needs appreciation, the distribution
system has hardly been improved. There is case of failure of planning to syncronies
commissioning of 12 MLD plant with distribution system. The bottleneck is 6.5 km
link from works to Murdagate. This old 38" line was designed for 0.75 MGH in 1938.
It was forced to supply 1 MGH for 10 hours in 1964 and 1 MGH for 18 to19 hrs in
1972. Additional water, even if available cannot be distributed through this line unless
booster is used. The high pressure required for boosting will create losses of pressure
and even endanger the safety of old pipe line. Thus to provide the benefits of huge
investment at water works, 48 pipe line to Murdagate must be laid before monsoon or
else capital invested will be dead for one year or more.

The distribution system with substation at Khatodara and Katargam must phased out
with other connecting lines such that pressure is uniformly maintained in all the areas
of the city. From the data available (though unfortunately no measurement are made by
corporation) 50 % of the pressure head available is loss in journey to Murdagate and
hardly 20 to 25ft. head is left for distribution. Thus lowest part of city gets 25’ head and
highest parts get 6° — 8 of head depending on distance and size of pipe lines. When the
flat rate taxation is planned, it is moral responsibility of the corporation to distribute
water equally or charge rates on basis metering. The postponing problems will only

accumulate more confusion and chances of solution will recede.
UANTITY:

The normal average supply has been around 30 gallons per head per day since 1951.
This is quite adequate provided it represents net supply. Reports in 1964 of Expert
committee and Health officer in 1969 and other sources have placed losses at almost
50%. Thus net supply is 15 G.P. head per day. This includes water used by additional
population which is migrating out city units and Municipal Corporation itself. Thus net
supply cannot be more than 12 gallons per head. This figure will improve with the 12
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MGD plant provided adequate distribution arrangement are made. Here again losses
must be controlled and the only effective means that can be thought of is metering.

QUALITY OF WATER:

The available data has shown that water is hard and the clorides content (soluble salts)
have increased 4 to 5 times in last 2 years or so (after Ukai Dam). Thus the available
water is no good for industry and further increase in salinity will not be harmless. Some
measures to reduce salinity are to increase release of Ukai waters combined with a cut-
off for solive sub soil water. This cut-off will be part of barrage to raise the water level
on upstream. In order to assist industrialization, the treatment of water to reduce

hardness will have to be examined in feature.

RATE FOR WATER:

The charges for water by any method should be reasonable and commensurate with
cost of production, distribution and maintenance. In absence of such analysis basic
figures of 1971-72 budget is assumed as non capital expenditure. The total cost
including loan repayment, depreciation and running and maintenance is 41 lacks of
rupees. This expenditure itself gave rate of rupees 13.5 p / 1000 lit on an average.
Against this there are variable rates 16 p. to 40 p / 1000 liter charged to different
consumers. In addition there is income of 85000 or more from water tax. Thus the rate
works out to be around 11 p. / 1000 lit. Instead of increasing charges the economy

measures could have been planned by the corporation few examples are given below:

(I) Metering the supply will reduce wastage which is 50% or so. Even 30% saving on
this account would save 2 lakhs of rupees in power cost of pumping the water and
similar amount in pumping of sewers as well. The meters have been used at many
places and have worked well if are selected properly. In any case even if a
workshop require annual grant of 1 lakhs of rupees to maintain 30,000 to 50,000
meters annually. The metering will save valuable power for which industries is
crying. Metered supply will reduce demand and make it possible to give 24 hrs.
supply as well.

(2) The present numbers of connections indicates 1 connection for 14 persons. This is
important factor when a flat rate charge is adopted for water charges. This figure
is very high and the ratio must be brought down to 1:8 to avoid smuggling of
water. This would mean there is scope for enforcing at least 10,000 connections to

users which can fetch again 2 lakhs of rupees as revenue every year.
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(3) The recovery of water charges for constructional purposes needs to be refined and
made full proof. If every year 500 new houses are assumed to be constructed (
each costing average rupees 40,000), non-metered direct charge of 1% of the total
cost can recovered as the record of such construction is available from building
section. It would be of interest to know year wise recovery on this account made
earlier. A system based on above idea can transfer burden of 2 lakhs of rupees
from the proper sections to property owners. Above system would reduce burden

on staff, meter readers and reduce complaints.

(4) It is surprising to note that Govt and Corporation have invested lakhs of rupees
every year on a Kutcha bund since 1961 or earlier to rise water level in river. This
amount has been drained to sea every monsoon. This luxury cannot be afforded

by any corporation.

A diaframe wall or touching pile wall designed taking into account scour,
subsoil flow of saline water and fresh water and subsoil stratum will not cost
more than 20 lakhs and will be almost permanent protection with folding gates to
be installed during summer every year. The method is such that the work can be
done in one or two months if a platform bund is readily available. This will have
advantage of reducing scour salinity and will not pose problems of reducing filter
beds. It may be noted that Ukai release can create scour mostly and silting rarely
as most of the silting will occur at the tail end of lake in first few floods. There
will be a scope for developing garden a picnic spot around 4’ to 5° standing water
lake in the river. To correct the mistake of past and reduce the increasing salinity,

urgent steps must be taken to plan permanent diaframe wall at an earliest.

Thus it can be seen that economy measures combined with proper priorities,
there seems to be no logical ground for a increase of rupees 6/- per connection at
a time. Also it is unworthy of the corporation to charge 40 np./1000 liter from out-
city customers even for domestic use. It almost amounts to black marketing the

water as they are actually being given tail end water at no pressure,
CONCLUSION:

A lot has been done, can be done and has to be done, to make the city supply of water
better, economical and regular. It is hoped that hurried attempt to analyze these
problems and suggest some remedies may set ball rolling to bring better and more

suggestions.
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Proceeding of the National Seminar on 'Advances in
Groundwa'ter Hydrolc;gy and Management of I_rrigated I.andg' -
February 25-26, 1989. SVRCET - SURAT-395 007. %

ENVIRCNMENTAL DANGERS FOR GUJARAT & UNIQUE SOLUTICN
BY WATER RESOURCE MANAGEMENT

Dr. Mahesh D. Desai
Professor & Head,
Departmenﬁ of Appl. Mech.,
S.V.R. College, Surat-7.

INTRODUCTION - ¢

Gujarat state has 106,000 sq.km area with a'population of 4-5 crores. It
is a coastal state with a smaller width of 60-80 km and longer length being paralled
to sea. All west flowing rivers have tail in Gujarat and rest of catchment in
adjoing states. Dams on Mahi, Tapi and Damanganga have been completed. Industrial’
belt of Ankleswar-Vapi could never had industrial unpresidented growth rate but
for water resource of Tapi stored and distributed from Ukai and Kakrapar. Entire
South Gujarat greenaries have not only survived consecuitive 3 years.drought, but
has s&ved live stock, poor people and north west Gujarat by supplying water,
fodder, livelyhood etc. The state egonomy would has collopsed and loss. of life
.and plants, when water was sold at 5-10 Rs/bucket, would have left permenan: blow

. .worst than Hirosima blast if the industrial belt of Broach to Vapi alsc had £ ‘“e-=a

7 '4rbught’in absence of Ukai reservior. The forests plants and greenaries in South

o
.

0

Gujarat is much more than forests lost in dam reservoir because latter could
not have .survived unpresedented drought . This good side of treatment, like any
other treatment of disease, would leave some short & long term effects which
may not be good. As wex do not stop industries, car, power because they will
pollute atmosphere, we cannot stop use of water resources for calculated side
effects. Either face total destruction of plants & human civilisation or bear
the side effects till cure is developed by research.

Sabarmati has very little post monsoon flow. Mahi has been controlled by .
dam in .Rajasthan- & Gujarat. Entire belt above Broach, Uttar Gujarat, “Saurastra-
has no other river as source. Historically for a civilization to survive, first
need is water and hence Bhagirath is remembered for bringing Ganga on earth.
The Indogangetic prosperity and civilasation is product of water resources. Had
Bhagirath thought of silting of Hugli port or devastating floods damaging plants
¢ living beings and dropped the idea of bringing ganga can we think of Indian
civilization and history ? :

CHALLANGES FOR SURVIVAL :

Gujarat state has to face number of challanges for survival and growth.
Floods, scarcity due to vegeries of monscon, intrusion of salinity, advancement
of norithern lesert, non-availabiliiy of drinking water in thousands of villages
& towns, damage to plants & insects due to fast depletion of ground water resources.
This in addition pollution by industry are the environmental pollutants attacking
the‘; state in cyclic manner, paralysing the attainment of work done in good years.
Unless an integrated unique solution is used to counter ,attack, above challanges

posed by the environment, the output will never be proportional to input. Let
us consider them in brief here. :
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~what is needed ‘is water resources as can be seen by vast plantations along

-ensure water with integrated advantage of impro
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of Ukai/kakraper canals. The greenaries trees need not be.grown only in reser
forests but it’can be spread through out the state where they are more protect
& safe. -~ : 7 ; .

To reduce industrial & International étr'ncspheric_ pollution, aforestation
has to be planned in state-as a whole. How can this be done in State with- floods
destroying forests and draughts creepling them in regular cycles? Land is no
problem, motivation is no problem, water for aforestation to be planned at rate
more tha}n deforestation, is the only problem. ‘ '
LAND PDIlLUTICN t

|

-Thé‘. vast scarcity-prone area of nortli Gujarat has been under constant threat
of advadcing deserts of Rajesthan. To fight this pollution a green belt was planned.
With scarcity of past, any such effort will be fruitless unless ensured water
resources ‘'is provided. What could ensure water resources, even in worst consecutive
draught }periods of 3-4 years in central-north Gujarat & .parts of Saurastra?

|

IRRIGATf‘m AND RURAL WATER SUPPLY

Stite has 12 districts (of 19) where. rain fall is regularly irregular and
average | will not exceed 250-300 mm. About 5000 villages & towns are practically
no source villages for water supply. The coastal region is semi to pervious alluvia
plain where storage in tanks is difficult. The groand water ‘in belt on the coast
is saline and storage of 2-3 bad years in low intensity years requires huge
storage | which are impracticable in plains of Gujarat. Ground water resources,

.are very deep (100 m & more ) in central & 'north Gujarat.

Friends of Gujarat (Narmada Bachao.Andolan-Bombay) have offered small bui ti fu!
tanks which will “rémove  political® €drruption’ih big dams,™ eliminate™ destructio
of forest and save tribal culture from destruction.

Even for half of their suggested number i.e. 5000 tanks for bad monsoon:
(sterage for 2-3 years - spill for excessive rains), one in each viilage, wil
cost Rs. 500 crores capital at rate of 10 lakhs/tank of one 5. Kilometer. Als
land will have to aquired will be 5000 Sq. Km. which will involve displacemen
of 10 lacs persons (200 persons/Sg.Km), number of cattles, destruction of no
less than 5 lacs of trees plants and convertion at least 4000 5q.Km. of agriculturn
land into pond. This solution will neither provide (a) irrigation, (b) gree
belt against forest, (c) water for recharging aquafer (d) restraining intrusio
of salinity. The tank will be used by catteless & its suitablity for drinkin
water, without pollution, is doubtful. For a.currupt society or politicans ther
is nothing to stop few on major dam, increase to 5000 at each worksite. Desalinatic
by reverse osmosis is very costly process. The what is the alternative whig

ving pollution from (a) to (b) ?

The State has hardly 20% land under irrigation which is lower than many state
of Ipdia (65§ in many states) The need of water and non availability of rai
at time of watering, has led to massive exploitation of ground water resourcs

for irrigation in central Gujarat. Tube wells go as deep as 100 m and hend
irrigation is quite costly. : i

INTRUSION OF SALINITY & GROUND WATER POLLUTION

) Scanty rainfall and cyclical scarcity of water for drinking & irrigatig
in Cem_:al - _Nor_th. Gujarat_ & Saurastra, ground water resorces have been exploitd
v:gy widely..This has resnltec"l into a situation of lowering of ground water levs
year after year, The recharg:.ng of acquafer is less than water pumped out. Tk
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result on coastal belts is inbalance in natural cquilibrium. The salinity h?i
started intruding into lower level sweet water dones in entire coastal belt.
This fast advancing belt of intrusion of salinity is reaching alrming level with
J bad years of 1985-88,

The industrial growth of state is petrochemical based and textile based.
Chemical & other industrial pollutants- requires water as media for treatment
and transport or disposal. This requirement is large and will increase for years
ahead. Recharging of aquafer in north and central Gujarat, Saurastra will only
raise ground water level high enough to retard ingresb of salinity and will provide
rgserve for diluting the industrial waste efluents in fedture. What can be reliable
reqular source of water in state for recharging the aqua fer ?

2.7 WATER FOR INDUSTRY : .
: i i
"The nerd for all basic industry is water; it plays vital role in costing

as well. Before canal and ensured good water was ensured Surat Hajira Broach-Vapi

did not attract industries, Today if Tapi canal water is not provided to GNFC,
KRIBHCO, VAPI, GIDU Udhana, every one will realise importance of perrinial source

of good water. Which of the sources can be considered for diversification of
concentration of industries-urbanisation-prosperity . in South Gujarat for long
term benefit to society?

-

3.0 [SOLUTION :

Answer to all the questions faced by state has been in parts different from
different groups concerned with each question. They have local solutions or patcn
up short term planning. The NBA solution of small nonpolluting, natural tanks
has been an illussion as explained earlier. It is un=sconomical, infeasible, more
more risky and may spread corruption and can never save the state from floods
of Narmada, loss of forest & agriculturai green land, retard the ingress of salinicy
and provide altenative zones for spread of industrial belt in the state. ) )»

There is no other solution and source of water to solve problems posed by
six pollutants to the state economy, agricultural & industrial development. Only
a dam on Narmada - Sardar Sagar project can kill all six contraints.by and larg:..
A dam with® FRL 455 (FT) will store enough (7.7 million acraft) of water and
distribute it through 450 km long 40,000 casecs man made river to jirrigate. 18
lacs hectarers of land in 62 talukas of 12 districts (of 19) in Gunarat. It will
ensure healthy water supply to 4720 villages, 131 towns, & many industries. In
addition though Gujarat is less benefited country will avail pollution free hydrn
power. This will be seepage charge aquafer in north & central Gujarat bringing
deep water table to higher level such that ingress of salinity is stopped. The
project like any treatment may have side effects which one has to weigh judiciously

with benefits to the community at large (which also includes many below poverty
line) and the natinral productivity. .

4.0 COST BENEFIT RATIO :

The cost benefit ratio concept for evaluating projects is outdated
context of the stat2. With constraints of flos, scarcity,
loss of greenaries, advance of desert and mass,
to a part of state, social & indirect bene fits canno
sagar project. It state has to invest huge funds (600 crores) for floods, scarcity
situations and preventing illeffects from public & private resources, it has
to be incorporated in cost benefit ratio - evolved be generalized standards.

For salinity ingress control there is no go but to have recharging of aquafers,
& only available source is Sardar Sarovar. 30

in present
ingress of salinity,
scale migration of live stock
t be ignored in case of sardar
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The submergence of forests upstream (which really do not exhist as lpe;
many is to be weighed with creation of greenaries in 18 lacs hec;ar&_a of lan
from Broach to Palanpur. The latter will be perpetual due to asspred water,
formed will be decaying in flood and drought years. This assured greenaries
will charge environment for assured regular better rains in long run.

MISCONCEPTIONS:

Generation of water logging of irrigated lands is a basic misconception
and sweeping generalization. The ground water being 100m or more in silty
sand, it is not even a likelyhood in major area of command.

To say that project has been hurried through without indepth studies
is fabricated lie or gross ignorance of basic facts. .If is one of the most
critically analysed project by different angles with experience from different
projects in the world. - It was Conceived by Sardar Patel in 1946, pushed
by Bhaikaka & Dhanak (1965) and shaped by Dr. A.N. Khosla (1965) and reviewed
by Dr. K.L. Rao interstate problems led to a - formation of +tribunal which
scrutinised all the aspects (for. K 10 days). Late prime minister Mrs. Gandhi
declar;d award. Inspite of disgrunt the state accepted award, revised project
and obtained approval of Govt. of India (1988) and planning commission.
The Project was again recasted to fullfill . requirements of world bank. ' In
this process almost all to level consultancy available in the world on critical
aspects of planning & design, was availed 28 years of scrunity by di fferent
authorilties are longest time taken for any project in the world. To say
that it is snap decision of Mohamad Taghalakh is an .insult’ of hundred of
engineers who have toiled for all these years to plan & design the project
of world standard. To ask  for postponement of project on environmental &
other ‘technical aspects have ultiriomotives. - The _society..must -understand
year lo!;.t; will-increase cost by 20% and delay the benefits by years. -

The environment & rainfall in-Gujarat are not linked witn Narmada forest
alone. The reserves forest.have been destroyed and there could be hardly
‘and any massive movement to plant new trees for want of labour and water
in this ‘region. The heavy rains in 1989 .(without forests) do not Jjustify
the concept that it is only factor to generate rains. What is important
is the assured water 18 lac hecares area of command will provide ample opportu-

nities of social forestry and greenaries which improve environment much more
for state as a whole and not a region around dam site.

Preservation of social culture and the life style is fad of all above
45 years age. The younger generation & middle group are interested in joining
the modern current of raising the living standards quickly, culture, principles

and attachment to families land and nurseries of the village have no attraction

for present generation be. it an urban or village or forest, middle class
or tribal or backward. A doctors or farmers son do not want to be doctor
or farmer today. Under guise of preserving culture, society cannot leave
them to hunger, poverty, ignorance slavery of lenders or buyers’ of their
products (stolen tmeber etc). Hence, the excuse of destruction of tribal
culture is misconception probably - tribals themselves will not subtantiate.

’?‘he compensation of course, shall have be based no human consideration for
implementation without red tape. .

Concluding Remarks.

The state has to face pollutants like,
shortage of drinking water, advancing desert,
water, depletion of ground water,

scarcity, floods of Narmada,

ingress of salinity in ground
industrial pollution of ground water &
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at,muisphere. destruction of forests legal or illegal and extraordinary rate”

of ‘urbanisation in part of state with all related problems.

| ; : ; : : "
| The author feels that there is unique solution which will satisfy patly

or fully challange of above pollutants and in long rund benefit state as
a whole thereby increase national productivity. © All individual solutions -

to challanges & recurring cost of sustaining them will prove cost of project
is much cheaper and reliability will be more. ’
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Thoughts of Dr. M.D. Desai on Water Supply and relevant aspects in 1993, widely

1.0

2.0

3.0

4.0

circulated for public and management.
WILL SURAT SURVIVE CRISES BY WATER?

The city in past has survived fire, floods, rains, Moghals, Marathas and foreign
attacks. Will it survive the population explosion with regard to water supply and
the impending crisis likely to be due to the proposed ambitious project of weir for

water supply.

The city in 1992-93 suffered scarcity of water and today the supply is not
available to 50 % population. The available supply is irregular and much less than
the standard prescribed by ISE or WHO of 135 liters per day/head. There is
hardly any provision of fire, recreation, industries in city which should be

provided as 150 liters per head/day.

Source of water is flow through Tapi released by Ukai Dam. Normal flow 300
cusecs and drought period it may be 150 cusecs. The other sources are tube wells

using ground water reservoir.

Demand for Supply of Water:

By a moderate standard demand for water for healthy environment is 250 liters
per head per day in 1993 and would be 320 L/H/D in 2001 A.D. Let us consider
average 270 L/H/D.

In 1993, Surat has population of 18 lakhs for water supply purposes. Thus a
total demand is 450 MLD or 120 MGD or 185 cusecs. With promised additional
80 MGD to Hazira belt industries, the requirement will be 840 MLD or 200MGD
or 345 cusecs. From available source itself, there is shortage of 30 MGD in March
(Flow 300 cusecs) which increase to 127 MGD in June when river flow drops to

150 cusecs.

Installed Capacity:

Against 120 MGD need the present installed capacity of water works is 70 MGD
and its actual working output is 40 MGD only. Records indicate maximum supply
in 1986-89 as 42 MGD and minimum as 30 MGD. With weir at Singanpore there
will be a change over from infiltration wells to surface source plants. Hence the

treatment plants of sedimentation and filtration will be required to be built. If the
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5.0

present system is considered the weir will take place of the work of Kutcha bund
at Warachha (provide depth for infiltration into the bed) and provide yield of
40 MGD maximum. Surface water available as per the project report is maximum
10 MGD and shares of SMC on 50:50 basis, the extra water will be hardly
5 MGD. It is not clear how SMC will make up 30 MGD loss due to plant
inefficiency and add 50 MGD requirement by putting all the hopes on a weir at
Singanpore. This would mean that the present water works inefficiency will have
to be made up by new surface water source and treatment plants. Still 70 MGD
demand is unfulfilled. For the source of water available for 5 to 6 MGD surface
water, is there a justification to spend Rs. 35 crore on a weir? For Hazira

industries, of course, a new source has to be created and cost is justified.
Future Plans:

The water supply systems must be planned 10 years in advance. This period in the
present day of environmentalist forces, may be even 15 years. For 2001 plan,
I estimate a population of 40 lakh and water required as 345 MGD or 570 cusecs.
At source, therefore, deficiency is of 220 cusecs. Additional 295 MGD water
works capacity is required to be planned, financed, land acquired, and work
executed. Has this deficiency been looked with required urgency and priority is
what the people must ask themselves. If we have to deal with the problems, the
way it is going on, I have little doubt that the city’s growth and future will be
doomed by water for drinking. It is regrettable that the citizens and the builders

lobby has never taken this problem seriously.

The ground water now being used by the population, not getting SMC water
even after paying the water charges, has also been exploited beyond the limit. The
estimated population dependent on ground water is 8 to 10 lakhs. They consume
27 MGD, that is about 10,000 million gallons per year. The natural ground water
level, which was at seven metre depth in the 80°s has now gone down to 12 meter.
This present water level is seven metres below the low tide level. This has
changed the flow of saline water into the soil and thus spread the salinity on both
the banks of the river. The activities of building, roads, filling up of ponds,
construction of storm water drains, and the changing style of the monsoon do not
permit recharging of ground water. The result is, anymore withdrawal of water
will bring salinity in all the bores, thus making this source totally useless.

Unfortunately, the proposed weir will increase the downstream tidal level due to
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obstruction in the river thereby spreading salinity faster. The area affected will be

downstream of Hope bridge, Athwa to Dumas and the entire Hazira belt.

River Regime:

Tapi flows in deep alluvium. The river has meandering course which has cut the
banks to form islands at Kedia bet and Bhatha. Now the shape of the river project
in 1988 shows the river along the Rander end, whereas now the river is at the Ved
Road end. This changing pattern by scour and deposition was by the river flow
and the tidal flow causing cuts at the base of the banks and subsequent collapse of
slopes. The situation will be unpredictable if the river is obstructed by the weir
along the curve. What naturally could have occurred in 100 years could occurs in
few years. A weir at the bend will accelerate erosion endangering the building and

structure on the downstream and the city itself.
Weir and Flood:

The highest flood recorded on the river was in 1968 when the flow was 15 lakh
cusecs. These damages brought out the need for protection scheme called “Pala’.
These palas were built to RL 12 top have yet gaps in between. The city now is in
a triangle between the railway embankment, pala and the Sachin Road. The pala
yojna have not been to designed to protect areas downstream of hope bridge due
to its high afflux upstream. This reduced flow channel raised the flood level for
the same flow, endangering upstream bridges and power house. If the wire at
Singanpore is added, the afflux will rise further. The project report and model
studies reported by the consultant of the project provides the data of the afflux.
The afflux level upstream for releases of water from Ukai is RL 16. The top of the
palas is RL 12 and city areas behind it are at RL 8 to 10. Thus, palas will be
breached creating havoc if not revised and raised. The Warachchha water works is

at RL 14 to 15 (it may be under 1 meter of water).

On the downstream of the weir, the tail water level will be RL 7.8 at 4 lakh
release and will be RL 14.9 at the maximum release as per project studies by
consultant. On the right bank, there is no flood protection pala below Hope
bridge. Let us take average 9.4 lakh flood at Hope bridge for comparison. The
water level could be 11 meters which with pala yojna will become 13.4 meters.
With the weir, the project report places water level at 14.9 meters. Thus, for a

9.4 lakh flood, the damages downstream of the Hope bridge will remind us RL of
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8.0

9.0

8.5 meter which is far above average ground level at RL 6 in area of Hazira,

Umra, Vesu, Magdalla, Adajan and Pinjarat.

Though it sounds illogical, the 20,000 crore Hazira belt project are financing
the weir project having potential danger of flooding there areas. Economic water
supply at a probable risk of flooding the plant is a decision which does not appeal

to common sense.

For the city additional 5 MGD source is exchanged with a probable risk of floods
worse than 1968. The weir at Singanpore had three functions: (a) Provide water
pool at the infiltration wells at Warachha. (b) To prevent tidal water spreading
over the infiltration well, and (c) Provide a bridge and a pond for entertainment.
Objectives (a) and (b) could be achieved by kutcha bund at Warachchha as in the
past. The project consultant have categorically stated Amroli as the best site if the
requirement of bridge at Rander is ignored. They estimated the cost of alternatives
at Singanpore, Amroli and Warachchha as 15.7, 5.11 and 6.38 crore in 1990.
Additional water from storage of 10 MGD in critical moths is an advantage. The
traffic requirement does not justify a bridge at Singanpore in the present context.
Are we justified in spending Rs. 35 crore (actual tender) for a project which will
give a direct benefit of only five MGD to SMC and would never even come close

to solving the water problem in the city?
Silting:

The weir at Singanpore will have a pond beyond Warachchha. The first monsoon
floods carrying the sediments will enter the pond nearer to Warachchha and
maximum silting will occur at that spot. So sedimentation will still occure and the
infiltration wells are not likely to yield enough water. On the contrary, a weir at
Amroli will push the silting far away from the Warachha water works. In any
case, desilting if done every year, even at the cost of 3 to 4 lakh it may not create
any parameter for comparision of weirs. Silting in barrage and weirs are
unpredictable. The storage of 2.3 to 5 meters is as per the 1988 survey. Silting in

1992-93 indicates bed levels higher by one meter on as average. So the actual

storage is now 3.3 to 5 meters only. Silting at the rate of average 0.3 meters per

year, will fill the pond in six years. Thus the life of the weir is hardly six to eight

years. What will be the plan after six years?
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10.0 P. Sen and Mazumdar, Sep. 91, reported the behaviour of diversion structures in
alluvial rivers. (Kosi/Khajuria etc.) Inst. Of Eng. Vol. 72, pp. 103.

The large reaches of both u/s and d/s of barrage sites as well as space between
guide bunds have been silted up resulting in formation of seals and oblique flows.
50% of barrages bays have been hardly effective to due sedimentation. Concrete
and Apron required costly protective measures every year. High cost of training

works have to be incurred every now then (by spurs etc).

Is code looseness factor for water was inadequate? Afflux is governed by
waterway, elevation of crest of barrage and magnitude of floods (const. in design
now). High afflux (Koshi 2.25m, Surat 16.0 — 6.0 = 10 m) is major cause for
heavy sedimentation and sealing up stream of barrage. Flushing pond at low level

of barrage will not be possible as storage will be inadequate for summer.
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