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tion between matters relating to Deen and
Duniya. The process of secularization is
fed by the search for knowledge which
grows into science-based knowledge, By
this process, human beings endeavour,
on the basis of knowledge, to grapple
with the problems of political, economic,
soctal and cultural structuring of socie-
tics. In Europe, the secularization pro-
cess produced 1n time Renaissance,
Enlightenment and Juristic humanitarian
universalism. We can eastly discern
similar processes at work m the story of
our own civilization.

State for totality of national interest

It is important to remember that the
process of secularization was powerfully
helped by the elaboration of natural
laws instead of laws derived from sanc-
tity of religion. When, in the midst of
this process, there emerged the Modern
Nation State, the question arose, and
certainly arises in our country with a
particular sense of legitimacy, about the
nature and character of our State: Is
State an instrument for enforcing divine
laws? Alternatively, 1s State an instrument
for the enlargement and protection of
the totality of national interest tran-
scending religious or denominational
divisions? It is from these considcrations

that there arose the need for the State
confining itself to the affairs of this
world, and thus being secular rather
than being an instrument of any parti-
cular fatth or dogma.

It may be noted that the process of
secularization 1s accelerated in the
measure that a State, citizens and society
are governed by laws enacted through
the democratic processes. There then
emerges a “law-governing State” and
“law-abiding ciiizens™. In our country,
we have laws and procedures relating to
crime; we have laws relating to evidence;
we have laws governing transfer of pro-

perty and about taxation. All these are

secular laws concerning the affairs of
our world in India. In this view of the
matter, it 1s normal and natural to have
vniform laws governing all the citizens
of the Republic of India.

If the words secular, secularism and
secularization are to be understood as
part and parcel of a universal process of
secularization of the human mind, then
we have inflicted enormous damage on
the nation-building process in India, by
a totally unacceptable and false trans-
lation of the word secular and secularism
by equating them to the doctrine of
religious tolerance expressed in the
words like Dharmanirpekshta and Sarva
Dharma Sambhavqg. These translations

have produced great schizophrenia in
our pohtics which, m time, has produced
the situation with which we are now
actually confronted in Punjab and
Kashmir. And not merely in Punjab
and Kashmir, but elsewhere too, when
our politicians of all political parties
make their electoral calculations in
terms of ‘Hindu’, "Muslimy’, ‘Sikh’, ‘Chris-
tian’, etc.

There is one more question which
needs to be answered: What 15 the rela-
tionship between religion, howsoever
defined, and processes of secularization?
Is this relattonship inherently antago-
mistic? The answer is no. The process of
secularization merely leads to finding
the domain of each, both at the level of
individual and society and State. That is
why the word ‘Secular’ as we have stated
means “concerned with the affarrs of
this world, not spirttual or sacred™. It is
to be hoped that if the Republic of India
is not to degenerate into a state of
anarchy, the time has come to grips
with the real meaning of such words as
‘seculartsm’ and ‘fundamentalism’.

P. N. Haksar is Editor, Man and Deve-
lopment, Centre for Research in Rural
and Industrial Development, 2-A, Sector
19-A, Madhya Marg, Chandigarh 160 019,
India.

Context: Tehri Dam

OPINION

Must we have high dams in the geodynamically
active Himalayan domain?

K. 8. Valdiya

The occurrence of the moderate earthquake of M 6.6 on 20 October 1991 resulting from slipping
along active faults in a region cut by many active faults and thrusts, and which has been consistently
giving warning signals in the form of small earthquakes of magnitude 3 or less, has once again
brought to the fore the question of building high dams in geod ynamically sensitive regions. The
Uttarkashi earthquake not only killed over 1000 people but also wrecked more than 28,222
buildings, severely damaged another 20,658 houses and also violently shook a large part of north-
central India. The Tehri Dam in the Garhwal region of central sector of the Himalaya is taken
as an example of the risks involved in building high dams.

into blocks and segments (Figure |1,
Table 1}

A majority of 200-0dd hydel projects that  from the seismucally and  tectomeally

have been built or are being constructed
or planned happen 10 be located not far

active zones of faults and boundary
thrusts feanng the Hmmalayan terram
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The 260.5-m high dam, across the
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Fipure 1. High dams constructed or planned in the Himalayan
nrovines happen to be located close to active boundary thrusts and

faults.

Table 1. Dams in Hhimalayan rivers higher than 100 m

o ~ Volume of Volume of
impounded dam
Dam height water structure
Dam River (m) (x10°m?) (% 10° m?)
Bhakra Satly 226 9621 4.130
Pandch Beas 116 8,141 23,310
Kalagarh Ramganga 126 2,365 13,507
Pong Beas 133 8,570
Thern Ravi 147 3,300
Kothar Kosi 155 4,080
Kishau Tons 253 2,400
Tarbela Sindhu 143 13,687 142,000
Mangla Ihelam 118 1,250 64.491
Under construction
Tehri Bhagirathi 260.5 3,539
Lakhwar Yamuna 192 580
o e ———
Bhagirathi river, being built at  tunnels, bridges, buildings and of the

Tehri is close to the active Shrinagar
Thrust which has registered a few
pulses of uphft in the geologically
recent past (Figure 2) and is releasing
internal stresses in the form of small
earthquakes, felt only by instruments. It
is therefore quite natural to be appre-
hensive about the safety of the dam,
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wellbeing of the people of the region
who have already had the trauma of a
natural earthquake and might be threat-
ened with more earthquakes —natural
and/ot reservoir-induced. There must be
people in the governments of the people
for the people who would cdre for the
hapiess 86,000-0dd people living in the

Bhagirathi and Bhilangana valleys whose
life would be doomed once the reservoir
water rises behind the high Tehri Dam.

Technical feasibility and
economic gains not the only
factors

The Tehri Dam is not merely an
engineering structure built to benefit the
people of the command area but also an
artificial construction that will constder-
ably modify the ecosystems and alter
bydrological regimes in areas both
upstream and downstream in the moun-
tain domain. It is therefore to be viewed
not only within the restricted frame-
work of technical feasibility and eco-
nomic gains to the people of the
command and industrial areas, but also
to be assessed in terms of the environ-
mental changes it is bound to produce
and of the sociocultural stresses and
distresses of the upreooted people 1n the
reservoir area in Garhwal. The confi-
dence of the Garhwal people, it may be
emphasized, has been shattered by the
earthquake of 20 October 1991.

The various dams constructed and
being planned in the Himalayan region
(Table 1, Figure 1) may be technically
very sound in terms of design and
construction, and their sites geologically
very well-investigated, and possibly there
are rare chances of their failures even
under adverse condittons, However,
what has not been done 1s the compre-
hensive evaluation of the effects of
impoundment of water on vaned aspects
of the natural environment, both in the
reservoir basins and command areas,
and on the fabric of the society of the
uprooted cornmunities.

There are three basic infirmities of the
Tehri project and the like conceived for
the Himalayan rivers: (1) There seem (o
be no built-in provisions in the plan
frameworks for the elimination or miti-
'gation of negative environmental and
sociocultural effects, such as restoration
of damaged forests, destabilized slopes,
etc. (2) Welfare of and benefit to the
people living not only in the command
areas but also upstream of the dams
should be the major consideration and
not just the technical feasibility and the
capital, which admittedly are important
factors. There showld be a firm commits
ment on the part of the sponsors and
butlders of dams (governaments} for

CURRENT SCIENCE, VOL. 63, NO 6, 25 SEPTEMBER 1992



OPINION

Amgrion
SGhytly s

iy Jokngnd
[+ 7 &

"l

Impaynded Waler

® Epicenire
Q 5 10
Em

' 78 |48

e

Figure 2. Much-faulted terrain of the Uttarkashi—Tihri region in
Garhwal has beecn consistently giving warning signals in the form of
small earthquakes of magnitude 3 or less. The Tehn Dam 1s located
close to the active Shrinagar Thrust, releasing pent-up intérnal
stresses as noticeable in the Chham- Bhaldiana area.

(Geology after Valdiya? and epicentral distribution after R. C. and

P. N. Agarwal*)

sharing the benefits between the commu-
nities living upstream and downstream
of the dam. (3) There is no projection
of financial burden related to (i} resettle-
ment of the displaced persons, (i)
provision of essential services and basic
amenities 1o the relocatees, and (i)
restoration of damaged forests, destabi-
lized slopes, ete. In other words, while
compuling the cost, no value has been
attached 1o the natural resources that
would be lost, the ecological integrity
that will be damuged, the people’s
socioeconomic hife which will be trau-

matically disrupted in the submergence
area.

Undeniably the command and indus-
trial areas in western UP and the
adjoining region will be greatly bene-
fited —2.7 lakhs ha of irrnigated land
will be brought under Intensive irrigation
and 346 MW clectricity will be avatlable
to towns, cittes and industries m the
plam. But the 86,000-0dd people of the
Bhagtratht and Bhilangana valleys will
be forced to leave their homes for ever,
live tn an enlirely alien environment und
climate  with  shattered  famihies  and
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broken links, and the people left there
higher up the slopes will bear'aimost the
entire ecological and social costs of the
project and live in the shadows of dread
of recurrent earthquakes.

Critically stressed condition and
seismicity

The entire Himalayan domain 1s geo-
dynamically very sensitive. This is re-
flected 1n its seismicity (Table 2} all
along the faulted zones, which are quite
active! 73, By active faults it is meant
that hornizontal and/or vertical move-
ments on the taults have taken place in
the geologically recent times—in the
last 11,000 years. The snapping and
slipping of rocks on faults generate
shock waves, and the passage of ground
waves causes damage and destruetion.
Many of the faults and thrusts of the
Himalaya have @iven rise to earthquakes,
some of very high magnitude (M 8.5 or
higher).

Intriguingly, the much-faulted Garh-
wal and Kumaun region has rematned
seismically quiet for quite some time
with regard to the higher-magnitude
earthquakes. Surely, the stresses are
progressively building up 1nside, as this
segment is being strongly pressed and
prodded by the Aravali Ridge of the
northward-drifting Indian subcontinent
(Figure 3). The Uttarkashi—Tihri region
lying directly in the line of this Ridge 1s
therefore in a critically stressed condition.
This is evident from the intermittent
occurrence of small earthquakes (Figure
2) of magnitude 3 or less, particularly
noticed 20 km NW of Tihn as evident
from the studies of R. C. and P. N.
Agrawal* and Khattri and Gaur®®,

Take the example of Tihn-Uttarkashi
region. The last major earthquake (M 7.6)
occurred here in 1828, For over 164 years
the stresses have been  accumulating
progressively. The moderate event of M
6.6 on 20 October 1991 did not relax
sufficient stean, so that there 1s suil a
very large amount of residual stresses
waiting to bhe rcleased by a major
earthquake whose magnitude has to be
8 or higher, in the opinion of Gaur’. If
an earthquake of magnitude 6.5 releases
energy  equivilent 1o the  eaplosive
energy of 28,616 tennes of TNT, then
the earthgquake of magnitude 8.0 will
release energy equivalent to the exvplosion
of S.6R68%) tonues of TNT, and the
event of M &S aboul 2X615.830 tonnes,
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Table 2. Major earthquakes in’or near the central sector of Himalaya
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Transverse and oblique
lauylts ond tracliyres

50 km

Date Magmitude Location Latitude Longitude
1S July 1920 X Delhy 285 17.2
| Scptember 1803 IX Badrinath 300 79.5
VIl Garhwal 300 790
VI Sirmaur (HP) 307 77.5
IX Mathura 27.5 77.7
1809 X Garhwal J00 79.0
26 May 1816 Vil Gangolin 309 7190
24 October 831 VI Delhi 28.5 77.2
S March 1842 Vi Shimla 31 17.2
V1 Mussoorne 304 78.1
VI Saharanpur 300 775
25 July 1842 V1 Delhi 28.5 772
26 September 1842 Vi Delhi 285 11.2
11 Apnl 1843 Vi Landour 304 78.1
31 March 1852 VI Mecerut 290 17.1
11 August 1838 VIt Shimla 3L 77.2
11 Apnl 1865 V11 Shimia 311 77.2
Vi Musscorne 30.4 78.1
25 July 1869 VI Naintal 293 79 4
22 May 1871 VI Landour 304 78 1
VI Meerut 290 777
VI Agra 27.2 78.1
2 March 1878 Y] Shimla 311 77.2
26 February 1906 VIil Bajang 3240 770
{NW Nepal}
<8 October 1916 7.5 Dharchula- 30.0 810
Bajang {Nepal)
2 Qctober 1937 8 Dehradun 30.2 78.0
6 Roorkee 298 779
7 Delhi 28.5 772
10 October 1936 6.7 Near Khurja 28 71.7
28 December 1958 1.5 Bajang-Dharchula 30.5 81.5
27 August 1960 5.1 Near Delh 28.5 17.2
27 July 1966 6.3 Kapkot-Dharchula 79.5 %0.)
15 August 1966 5.6 Muradabad 28.7 78.9
23 August 1968 10 Dharchula-Bajang 29.7 80.5
19 fanuary 1975 6.8 Kinhaur 325 78.4
21 May 1979 65 Seraghat (Gory) 29'6 80.3
29 July 1980 6.5 Dharchula {Kali) 29.7 805
20 October 1991 66 Uttarkash

A Transverse loid
&

’/ Thrust

/L_} Basement Ridge of
——f Indogungelic pioins

Even if the area were to be spared of a
naturally occurning major earthquake of
high magnitude, the impoundment of
3.2 bilhon tonnes of water behind the
260.5-m high Tehrt Dam located in a
critically stressed region is bound to
cause frequent occurrence of reservoir-
induced earthquakes which will make
Ife very hazardous and worrysome,

Reservoir-induced seismicity

The load of the 2.62 million cubic
metres of water to be impounded
behind the Tehri Dam is estimated to
be 3.2 billion tonnes, according to Anil
‘Agrawal. Evidently, the filling of lake
water will exert more pressure on the
accumulated sediments and geﬁerate
new stresses underground, promoting
seiIsmIic movements on faults, particularly
the active ones. It is noticed that the
stresses butld up to the peak slowly over
several years after the initiation of the
lake filling. And then there is a sudden
failure of the ground, releasing stresses
in the form of an earthquake. Therefore,
there 1s a decline in the seismic activity.
Aunalysts of seismic data by QGupta
and Rastog® and Simpson® from a
number of reservoir sites all over the
world has established beyond doubt
that seismucity i1s induced Or ncreases
soon after the mmpounding of water
behind high dams, even in essentially

Figure 3. The Aravali Ridge and the Muradabad Fault-block are
strongly pressing and prodding the Himalayan orogen hke colossal
batiering rams, so that the regions in their lines are critically stressed.
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aseismi¢ areas such as Koyna in Maha-
rashtra (1967, M 6.7). As pointed out by
Huang Naian'®, there are three condi-
tions necessary for the induced seismicity:
(1) the seepage of reservoir water due to
existence of passages {such as faults) in
the deeper rock~-mass —the larger 1s the
areal extent of the seepage area the
greater would be the quantity of the
water sceping down, (1) the deeper
tectonic conditions such as existence of
faults and weak zones and accumulated
stresses, and (iit) brittleness of rocks. I
all the three conditions are present at
the same time, occurrences of earth-
quakes are induced, otherwise not.

It happens that practically all these
conditions exist upstream of the Tehri
Dam. Water percolation through the
shattered and crushed zones of seismi-
cally and tectomcally active fauits and
thrusts —including the recently active
Shrinagar Thrust and the shear zones
associated with t—would increase the
pressure within the water which 1s filling
the empty spaces in rocks at depth, thus
triggering slippage or shear failures and
cause resultant earthquakes. The infil-
tration of water reduces the effective
shear strength, This wiil aid the shear-
ing stresses which cause movements
along fault planes. Although no river-
bed fault at the dam site exists, there are
many approximately 10 ¢m thick and a
few 2—3 m to as much as 11-22 m thick
shear zones cutting across the phyilites
and quartzites that dip 30-50°S/SHW
(that is downstream) (according to
Nawani et al.’!). Presently the hydro-
logical condition in the dnfts indicates
tightness of the planes of discontinuities
in the rocks and low fracture permea-
bility of 0.63-1.595 lugeon. The shear
zones are therefore unhkely to serve as
permeable zones, However, in the event
of major earthquakes of magnitude 7.5
or above, the possibiity of the shear
zones opening up and allowing In-
fitration of water cannot be ruled out.
This phenomenon would certainly -
crease the pore-water pressure under the
dam.

Coupled with the above-mentioned

phenomenon, there will be addition of
vertical stress produced by the load of
the reservoir watct, plus the accumulating

sediments. Consequently, the under-
ground stress regime will be consider-
ably changed. This phcnomenon would
certainly cause increased seismicity, parti-
cularly in the areas of normal faulting

related to the Shrinagar Thrust, the
Dunda Fault and many tear faults

(Figure 2) dissecting the Uttarkashi-
Tihri region.

Dam in the proximity of an
active thrust

The WNW-ESE trending Shrinagar
(Tons) Thrust passes through the vici-
nity of Tihri (Figures 1,2). It is an active
fault, which has registered many pulses
of movements, including uplift of the
mountain in the geologically recent past,
including in the last 11,000 years. This is
borne out by spectacular tell-tale geo-
morphic features seen only in the stretch
of the Bhagirathi where it flows south of
the Shrinagar Thrust after crossing it—
between Yandrakoti near Chham and
Uppu east of Bhaldiana, for instance.
There are six levels of river-made
terraces in this stretch (Figure 44)
compared to the normal three elsewhere
in the north. These terraces ¢an be best
seen in the Tihri and Shrinagar areas
also as noticed by Khan and his co-
workers!? and Prasad and Rawat!?,
This fact implies three episodes of uplift
on the thrust guite after the three uplifts
of the whole Ganga catchment in the
late Pleistocene period ending 11,000
years ago. The old Bhagirathi, which
windingly and leisurely flows in its wide
mature valley having very gentle slopes,
abruptly {lows swiftly through incised
meanders and a deep canyon course
(Figure 4b). The north-flowing streams
have extremely steep gradient and
tumble down into the Bhagirathi with
many rapids and waterfalls. There are
huge cones and fans of debris such as at
Uppu-Sila (Figure 4c¢) deposited by
landslides, triggered presumably by
earthquakes related to rather violent
uphfts of the massif to the south of the
Shrinagar Thrust. The clusters ol epi-
centres of minor earthquakes (microseis-
micity) at Chham and near Bhaldiana
(Figure 2) demonstrate accumulation of
stresses in the fault zone,

As a matter of fact, the Nagtibba-
Pauri -Nanital mountain massil  has
been repeatedly uplified and squeesed
up between the Main Boundary Thrust
and Shrinagar Thrust (Figure 1),

The 260.5-m high Tehri Dam will
come up on a location about 4km
south of the active Shrinagar Thrust. H
three pulses of movements have vecurted
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possibly In the last 11,000 years, future
movements accompanied by earthquakes
cannot be ruled out in future. The dam
has been desighed to withstand peak
ground acceleration of 0.45 g, which an
earthquake of magmitude 7.25 would
cause. In the event of the major
earthquake of anticipated magnitude 8
or higher, which will generate ground
acceleration exceeding 1 g (J. N. Brunne
of the University of Nevada), this dam
will face problems, particularly if the
ground cracks up by fissures, and the
tight shear zones in the dam site open
out and allow infiltration of water. One
cannot help being very apprehensive
about the safety not only of the
structures (dam, bridges, buildings) but
also of the people who Inhabit the
mountain slopes of this disaster-prone
region,

Sociocultural impacts

Submergence and resultant
uprooting

Cultivable land in the mountains are
very limited. According to Moddie'* on
an average 113 persons share one
hectare of land compared to 2.3 to 5.8
persons per hectare in the plains of UP.
The fertile lands restricted to mostly the
river terraces occur in the lower levels of
valleys close to the riverbeds. When the
reservolr fills, these fertile patches will
submerge and will be lost for ever.
According to the evaluation of Parany-
pye!® about 1600 ha of cultivated lands
of 112 villages (Figure 2) will be sub-
merged and more than 85,600 people of
8630 families (but only 13,000 people ace-
ording to the Project Authority, Times of
India, 29 May "89) will be uprooted and
forced to leave their land for ever. The
life of the Himulayan villages is sustained
largely by the earnings remitted home
by able-bodied young men who tempo-
rarily migrate to the plains, leaving their
homes whaolly to the cares of women,
children and aged or disabled men. To
altow tnundation of the sillages of over
85,600 people would be to perot
destruction of the homes of the men
who fight and die for the country in
defence forees, of the women who toil m
the ficld from dawn to dush, and of the
childien who prow up uncared for. The
mass-transfer of the populations may be
an insipruficant incidence o the planners

MR
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Figure 4. Geomorphic evidence indicating that movements have
taken place at least three times in the geologically recent imes—on
the Shrinagar Thrust. a, Six levels of terraces In the thrust zones
comparcd to three elscwhere. b, Narrow Gorge of Bhagirathi as it

.cnters the thrust zone. ¢, Huge fan of landshde debns of recent
OTIEIN.

and builders of dams but a calamitous
tragedy for the 86,000 oustees.

As stressed by Paranjpye!® and in the
Bhumbla Report'® there is no compre-
henssive planning, and litile investment
of capital for the resettlement of the
uprooted people of the Bhagirathi-
Bhilangana valleys. The impositton of
new Uifestyle in new locales with al-
together different climatic conditions
will be donc against the wish of the

294

overwhelmingly large majority of mute
pecople, and without cven consulting
them (women, children, aged, retired
who stay home) regarding the mode of
hving they are expected to adopt. And
this 1s happening in 2 democracy.

Thayer Scudder puts it poignantly: ‘It
is indeed hard to imagine a more
dramatic way to ilhostrate impotence thun
to foraibly eject people from a preferred
habitat against their will’,

e S — =i —

Resettlement of oustees

The proposed compensation package
provides for (according to (he Bhumbla
Report'®) two acres of developed agri-
cultural land along with a homestead
plot of 200 m* to some, 0.5 acre of land
to some others, and only monetary
compensation to the rest. The 2767 acres
of land carmarked {(Paranjpye®?}) (but not
legally/formally alloted} are in the fore-
sted Dehra Dun valley in the foothills,
One has to see to believe the plight of
the relocatees (450 families) and the
appalling state ol affairs resuliing from
unbelhievably callous indifference of the
powers that be. Accordmmg to Paran-
jpye'®, ‘The amount of cash paid as
compensation i1s insufficient to buy land
in other places. Many fambles. have
been left out of the compensation
scherne. The oustees, being basically
farmers, are ignorant as to how they
should spend the compensation received
in lumpsem. As a result, it will get
squandered or swindled by officials or
middlemen’.

Naturally there is a crisis of identity,

a strong sense of betrayal, acute feeling of
rage due to broken promises among the
very few people who have been rehabi-
litated so far.

The relocation scheme should have
been taken as an opportunily to raise
the living standards of the displaced
people, and improve their social organi-
zation. The governments are bound 1o
provide a new modern house for every
house pulled down. and a new town
with all essenual services for every
village inundated And the cost of
transportation to the new habitats must
be berne by those who have caused this
displacement. However, the record of
rehabilitation m the case of Tehn
oustees, as in the cases of hundreds of
dams elsewhere in the country {according
to Madhav Gadgil'”), is worse than
dismal, if not cruel and callous.

Gamut of likely environmental
changes

Putting dams across rivers generates
wide range of changes—the normal
flow pattern is impeded, the rivecine and
terrestrial environments are converted
into lake environment, and the geologi-
cal-geophysical conditions are consi-
derably modified. These bting in their
trains profound biological, hydrological,

CURRENT SCIENCE, VOL. 63, NO 6, 25 SEPTEMBLR 1992
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microclimatic, seismological and socio-
cultural changes. A few of the antici-
pated changes that the construction of

the Tehri Dam would bring about may
be pointed out.

Landslides and erosion

The rapid and frequent fluctuation of
water-level of the reservoir—and there-
fore of water table underground —would
produce drastic alteration in the pore-
water pressure, and consequently pro-
mote and precipitate landslides and
related mass movements on extensive
scale, particularly in the zone of active
faults and thrusts (Figures 2 and 5). The
consequence of quickened pace of erosion
in the catchments is the larger load of
sediments mn the “rivers and greater
accumulation m the reservoirs formed
behind "dams. While the Tehri Dam
authorities take the erosion rate at
13.02 ha-m per 100 sq km per year, the
Bhumbla Report'® computed it at
22.72ha-m per 100sq km per year. Thus,
the reservoir formed will be filled at
rates at least 2 times faster than
estimated, giving shorter useful life.
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The heavy sedimentation in the reser-
vorr, diminishing their capacity, would
often prompt reservoir authorities to
panic discharges of flood water, leading
to destructive flash floods downstream.
There is a reason for this apprehension:
In 1978 about 65,000 hapless people in
Panjab were rendered homeless when
the Govind Sagar water was released in
panic without proper warning, In the
case of the Tehri Reservoir, there being
a provision of surplussing arrangement
for discharge of approximately 15,400
cumec (Bhumbla Report'®), there will
be many occasions for panic discharge
of this amount of the reservoir water.
This will add to the floodwaters of the
already swollen rivers of the Ganga
system. The maximum recorded flood 1n
the Bhagirathi was 3500 cumec. One
can imagine what will happen down-
stream 1n the plains when 3500 cumec

plus 15400 cumec water {lows down the
valley.

Loss of vegetal resources

Loss of production of the agricyltural
fields that would be submerged and

I

Fipure 8. Locuhons of the impuort
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acquired by the Dam Authority would
be considerable—20,495 quintals valued
Rs 98 lakhs (Paranjpye!’)—and deci-
mation of the inundated 470ha of
forests with their flora (492 species
of 99 families) and fauna,

Water-logging and salinization
in command area

Round-the-year frrigation available from
the network of Middle Ganga Canal,
Lower Ganga Canal and Agra Canal in
western UP and adjoining region has
already created serious problems of
water-logging and salinity/alkalinity in
many areas. 1This problem will aggravate
over the years. Those who managed to
procure water for irrigation, have over-
done tt in many cases, resulting in
getting water more than necessary. This
has caused rise of the ground-water
close to the surface, retarding plant
growth, creating problem for foundation,
and converting depression into marshes
or pools. Capillary action, likewise,
brought to the ground salts and carbo-
nates of calcium and sodium from depth
rendering the soil sterile and unfit for
cultivation for all times. In more than
2.5 million ha of the chronically flood-
afflicted Indo-gangetic plains the soil
sickness and resultant loss of producti-
vity will become apparent a decade or
two after the farms are brought under
intensive irrigation. Nearly 7.1 million
ha of land in India have deteriorated in
this manner'”,

No benefits for people of Ganga
catchment

According to the Bhumbla Report',
‘despite the Committee’s best effort, it
could not discover anything in the
project proposal which would contri-
bute directly 1o the economic and socil
well-being of the people of this region
(section 3.9.2). Has the Tehri Dum not
boer {'(Huw:‘ﬂl ﬁH“ the ynmi (or ﬁ;r the
progress wnd prosperity of the people of
Gurhwal afso? Why should the wnpaover-
ished, weakened, harzard-beaten people
of Garhwal be compelied to pay the
entire ecologwal, sovad and economie
costs of the Progedt? Can't the narion
plan « project which benefins both the
people who need power and water, and
those who are compelled to sacrifice
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Table 3. Companson of a big dam with a series of smaller dams

jref. 19),

Multiple-

Main stream head water

reservalr FESETVDITS
Number of reservouts ] 34
Dranage ared {m?) 195 190
flood storage (acre-feet) 52000 59,100
Surface waler for receeation {acres) 1950 2100
Flood pool (acres) 3650 3100
Battom undated {acres) 1850 1600
Bottom protected (acres) 3371 8080
Total cost 3 5,000,000 $1.585,000

N

their happiness and homes and pay all
costs?

In view of these and many distresses
that the big dam is likely to create, it
will be wiser to go in for alternative
plans —less spectacuiar, larger ih number,
but without causing radical modifi-
cation of nature, and not involving large-
scale displacement of people.

Alternatives 10 big dams

Smaller dams

Realizing the damages the construction
of big dams ltke the Tehri Dam inficts
on natural and social environments, and
recognizing the great need for storage of
water for power generation and irrigation,
it would be wiser to go in for many
smaller dams (10 to 30 m in height) with
a capacity of 50,000 to 10,000,000 cubic
metres of water in the reservoirs and
each having provision for the generation
of 5,000 kW electricity.

Significantly, about a decade ago
there were 87,000 small hydel works in
China, generating almost a third of its
total hyde! power —more than half the

installed capacity of all the hydroelectric
projects in India 1n 1981.

Lower cost, less damage

A comparison made by Odum!'®
of the benefits of a big dam with
those of a series of sma)l dams located
in tributaries in the same region revealed
that the latter not only cost less but
bring greater benefits without damaging

or impainng the environment, croplands
and hurnan habitats, as Table 3 indicates.

Moadification of the Tehri project

Even in the Bhagirathi and Bhilangana
valleys, there are many suttable (some
quite ideal) sites for smaller and moderate
dams of great potential. Between Tihri
and Devprayag downstream such as at
Koteshwar—where a 103.5-m high dam
having an installed capacity of 400 MW
Is proposed —a few moderate to small
dams can be constructed. Together
these will store enough water to gene-
rate large quantity of elecinicity and
provide adequate water for irrigation. A
site somewhere between Jal and Shyam-
pur {(a little north of Devprayag) can be
explored for another moderately high
dam, which would prove guite beneficial
and a pood subsintute for the Tehri
Dam. The height of the Tehri Dam can
bt appropriately reduced, even as the
Bhilangana—Bhagirathi link tunnel would
continug 1o serve the purpose of gene-
rating electricity in quite a large measure.

There are ideal locations for run-of-
the river type of dams between Silla-
Uppu and Vandrakoti (Bhaldiana-
Chham segment) and between Dharasu
and Siguni (Dhanan Gad) and Ghansah
and Dyut in the Bhiangana valiey
(Figures 2 and 5). The damming of the
Jalkur river joining the Bhagirathi near
Bhaldiana—like many other sumilar
streams—would  considerably contri-
bute to the power generation and water
storage. There is therefore an imperative
need for modifying the Bhagtrathi
Water Development Project, without

—

=

abandoning the plan of tapping the vast
resources of the Bhagirathi Ganga,
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