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Environmental implications of Pancheshwar
dam in Uttarakhand (Central Himalaya), India

S P Son, Shubhra Sharma®, Naresh Rana, Harsh Dobhal and Navin Juyal

The present smudy outlinez major concerns and potential emvironmental consequimces of tha pro-

posed Pancheshwar high dam in

Uttarakhand (Central Himalaya), India. We evaluate the risks

associated with the project in the light of emvironmental impact observad for the Tehri project in
the region and the geological understanding developed aver the years. Thrae major factors and
their likely impacts analysed relate to (i) sediment mobilization from glacial-paraglacial zones and
unstable slopes, (ii) infrastructure development, and (iii) seismicity. We highlighr the need to re-
assess geo-environmantal implications of the project in the ecologically sansitive Ealiganga valley.
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THE copverpence of Indian and Eurasisa plates not only
cruated the world's mllest mountnin mape - the Hindo
Kush Himnlayns (HEH), but also led 1o the mparing and
differenrial dislocations of rocks along t mermin bomnd-
iag threers. From north 1o south these are the Somd Tibe-
tan Detschment System (STDS), the Main Cenml Throst
mm.umanummmmnnﬂum
Frental Throst (MFT) (Fimure 1) These thmess alio
govern the alumding] vanabihty (meuntsin wpoEmaphy)
and litholopical disconrinmitiss in the Himalsysn region
Ths wopopmaphy dictames the precipitsfon pamemn acroil
the Himalrya with mwe distinct bagh runfall domaas
locad 1o the south of MBT aad MCT.

Accordiag to the report of the Ravi Choprs Comuiries’
on Eydropower projecs im Umarakhand Himalsys, the
povernmest plans to barmess ~27.000 MW of potsnual
hydropower from its rivens by constucting ~430 ydro-
powsr projecs. Currently $2 projects with 8 ofal -
stalled capacity of ~3624 MW bave bees commussioned
and -3}8 projecs sre under comsiaction. According oo
smudy’, if the oumber of proposed Fydropower projects
pmeﬂmmﬂtmﬂq:HMImlﬂ],m
Indisn Himalays will heve ome of the highest sverage
dam demsities in the world (ous dam for every 31 km of
s miver chanssl), Furissr the fapsibilicy and econommics
E Tares asnemes Anmy ety the omslier ma-of-river

projects are being debated n recent times™. The run-of-
river projects Tely on sessons] water availabiliry while the
yomize doms store large volumes of wamer m be used
whes the river discharpe domimishes.

If we ook lato the oonee of divmibenes of the pro-
puudhjdmpn-lllrpmjammrmrﬂnﬂ,nﬂrlzin
plazned sbove 3000m elsvatico 18 pamgiacml zoned
(arens vacated by the glaciers) 44 are berwesa 3000 and
1500 m (berwesn parazincial sad winier saow Lize zooa),
whereas 54 are proposed berwees 1500 md 1000 m
elevanion (aound the zome of winter smow lLine). This
myplies that t projects would lergely populsie the bipher
Himalayan regioe where the MCT represents a wide zone
(5-20 km) of crushed and fracrured lithology (myolini-
rized rocks). It is seismically scrive with macimmm smain
build-up and coacentraticn of moderate sarthquake epi-
centrey’ | (Fizure 1). Recent smdies on lodiss Himalrya
based on the meological reconds of fieods exmending back
to Early Holocene™'' muggeseed that magn foods were pre-
dommantly penersted in the Higher Himalsyan regios.
This malnembiliry and the sk ssseciated with disasteny
like erthquakes aad floods is ncressed mumifold by the
consmctien of mesa stornge dams with the progression
of dam age'*"".

Wik this backdrop, the presemt smdy smempis to
Ais84s the poiznfial peo-snvironmenty] impact of the Pun-
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THE convergence of Indian and Eurasian plares not only
created the world’s tallest mountain ranpe — the Hindu
Eush Himalayas (HEH), but al=o led to the ropturmg and
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jan Demchment System (STDE), the Main Central Thmat
(MCT), the Mam Boundary Thrust (MBT) and the Mam
Frontal Thrust (MFT)' (Fugere 1), These thmsts also
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According to the report of the Ravi Chopra Committes’
on hydropower projects in Uttarakbond Himalsya, the
government plans to barmess ~27.000 MW eof potental
hydrepower from itz nvers by comstrucheg ~450 hydro-
power projects. Curremtly 92 projects with a total -
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and ~38 projects are under comstruction. According to 2
stdy’, if the number of propesed hydrepower projects
planned on 28 major nver valleys becomes a reality. the
Indian Himalava will have one of the highest average
dsm densities 1n the world (ooe dam for every 32 km of
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of large torape dam: versuz the smaller mm-ofriver
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projects are bemg debated in recent tme:" The run-of-
river projects rely on seasonal water avaulabihey while the
storage dams store large volume: of water to be used
whas the nver discharpe dimamishes

If we look imto the nature of dismibution of the pre-
pozed hydropowsr projects 18 Unarakbhand, paarly 27 am
planned above 3000 m elevahon m paraglacal zomes
{2reas vacated by the glaciers) 44 are between 3000 and
3500 m (berween paraplacizl and winter snow line zone),
wharez: 34 are proposed between 2500 and 2000 m
elevation (around the zone of winter smow line). This
implies that the projects would lagely populate the higher
Himalayan region where the MCT represents 2 wide zooe
{5=20 km) of crushed and Factured hthology (myoln-
tizad rocks). It i servmically active with maximum strun
build-up and concentration of moderate earthquzke epi-
centres™’ (Fizure 1}). Recent smdies on Indian Himalaya
based on the geological records of floods extendmg back
o Eardy Holocene™ ' mepected that megs floods were pre-
dominantly generated m the Higher Himalayaz repon
Thi: volnerabilbity and the nsk associated with dizasters
like earthquakes: and floods 15 imcreazed manifold by the
construction of mega storape dams with the progresnon
of dam :F]!-H_

With this backdrop, the present study attempis to
assess the potennal peo-envirommental impact of the Fan-
cheshwar high dam propesed on the Kali river The study
focures on evaluanng the emvironmental comaquences m
view of the curment saderstanding of Himalayan mers
with respect to sedument mobilizmaten mirastrucmure
development asd seizmicity. We also incorporated owr
fiald observanons on the commussionsd Tebn dam cen-
structed two decades age on the Bhagiathi nver. Here we
briefly dizcuss aach of the above factors and thesr impli-
catiens followed by 3 demiled discnszion on the

Pancheswar hugh dam.
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