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forhing hair pih bends at the
southwards into surmese and
inflexion connitute rhe majo.

The Le$er Hiffalavas are composed ot tecronica y compresjed btocks of pateozoic and
Mesozoic ciystallines, netamorphi. and sedimenrary .ock. The main .en$at thrust h a
mator tedonic reature of the Himatayas ahd has brousht the crysta ine .ocks of Hisher
llimalayas ovef rhe younser SedimenteBtes.

lllrDroDorcdroconnru.r96s3kmsecuonotmotohbe.oadf.omlauraritolonjiDisiChamoti,
!YlUulhwo*sDeparrment. twas required as perrhewo.kofderto conduct a d€tailed seolocical
livlttbrrloi ,onc the proposd atternative atisnmens to 3ered rhe ben aisnmenr on rhe basis or
th! trld Invesr€arion. rhe ain or geotosidt jnvenigarion k io .ot ect :uir,br; dda 

""d 
inrorfration

arlrdlns c.nerar topocraphy and caos.aphy oithe srea inctudins type or rockrorm*ion a ons the
tll nent. The lo.auon and direction offautts andjoinh if an, have ako been recorded. Onrhe
!!rlr of rhe dda.onected f'om rhe ritq besr ati8nment has been solecled considering rhe nabitity
,, ths prine requnement. white setedins the atisnmert, it has oeen kept In m,nd that ecotocical
tnd envkonnentar imbalance k nor .aused in ihe.oncehed area o
rord and even ak@ards when the road becdmes opehtionat. Ne.e$ary pr€caulioft ro be taken
.lon8 with some sucgesrions hava ako baen memioned so as to ra.rtate the construdion of
fr otorable rft d on this Fart orlhe naior.

LOCATION:

chamoli dkrrict lies in rhe norlh east€rn part of unarakhand state. tt is bounded by lvorth
Latitude 29! 55 00" & 3le 03, 45,, and East Longitude 79r 02, 39,, & SOs 03, 29,, and lalts in
Surueyof India topo-sheet nos.53O/ M.nd N. fte Seographi6ta.€ ofthe district k 7a2O
sq km, chamoti district the second targest district of Utrarakhand, is atso important from
strategrc poinr ofview as ttshares its nodhern boundary with Tibet (china).

1- This.oad aiignment sta.tj from vi[ageJaurasisituated at pokhari_Gop€shwa.

i 2. The aticnment end5 atviflage Tonii.

GENERAIGEOLOGY AND TOPOGRAPHY:

REGIONAL Gf OLOGY AND SIRUCTURE OF IHE HIMATAYA5.

The geoJogicat formation in Himatayas tak€s sh3e turn
tdslc.n and were.r enrFm,L.e\ of lhe a.!, ald (onri.Le
Baluchistan arcs respectivety. These two potnts of acute
syhtaxial berd5 in the Hitoatayas_

The Hightr Himatay* @mkrs of a 5ingt€ range wirh an averaee hergnr
The width of thk zone, hostty composed of G.anite and cneisses, is
crystalllne occupy th€ core otthe axis of the range and are @nsidered

\%-\

accompanyinC the coopressionat hovehents responsibte fo. the uptift
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ni*::J;1,*;:ii::::j6de,me,morpiric,ock or vaik*a sroup and,ow srade;:'":,1*lJ::":j#:ll::,"'"nu ".n;,; ;;;;;; ;;;;::T:',l,i:::,iJ;
lii llll::::::t11 T' ""'".;.;;;:; ;;#::il ffi H jH::'Hi
meEnorphkh. the wellhapp€d lautts in thi
1'";"1:1:.--::"*:1" ",,".,,,,,,,; ";;;;;:'ii,,liJl,ill.l,:li,i
',,,",,"""..",,.; ;";;;;;J;::"i, :;;,"11"i,,,::,.::i;:::T:i:ill *:,

t\4NW sSE dtrectron lrom Nandpraya8 ro

G-eobgcatt/ the ra betonC ro rhe r"ssp. Himd.ayds and tiFs In a recloni fo,e deep. rheLe$er H na ayas are (omprised of fangtome,ate5 fo ow

:lltff :1"T, *;i ; nll :;h*',lm rlx? tilj;

The .enrrat crv$a ne rockl arewel exposed In the H,sh
d,n, ct ch!fr o, rhe rcc,s of c"",;i,;;;;;il:fi1'ili"J::[:,Til:i:,jT:
d ihe Himataya. -he gnei$e{, migmaltes, rrystathne yhnr, ,hi(t qLalzire wih@nrpi.uous horizons of catcjiticates wirh psahmrro.nei

ii: ff :";:: ::l;""T",:,T;;;:; 
"; :il::T';"J;II Tfi lffi :il.:'L:;

Garhwal c/oup lsup€Eequen(eJ: pataeoprorerozotc

The caihwJ coup lorn( t,e molt;nensive G,orp otroc(s i. o;r,,.t cnarot, The ro(t\or paraeop'ot€rozorc time{pan are Srouped in Garhwal
,he ,e$.r h.md,avd and tr re";,;;; ;;,;,",""::"'"p 

lr rorms rhe hcjo pan.r
con'lrine oi quarr?1e -',. ,;"".";;;;,;;";,;;(ncF 

oI row&ade melasedinen'r

,o,r.,. ou,n*u, o,o,o o u.u"i,",;;#;il;",,... metavo,ca.'Ls crd .arbona,e

t,.e vd.n BoLnddryraurr,,""";#;;;,il;:l:";'::l:::,1,Tff";T:lJ
rmertone,Aidand ba\,crsneousroctsinruderneG"rnwdruroLp.

6" (/

qIOIOCY OF CHAMOLIAREA

;'l:,i:;#::' 1,:T ll :i,l,lXT iil; Ill.X iii"J;Ji,,ii;#t;",ilt;,.1.1

*'--=',1 *r*i,,,..#lt*iliT$ffi
;Ifr':::f il:::". #;ift m*,:mln:l I ::x :j

Trbie 1: Majorgeolosical forharionsofrhe cenrrat crysta ines atonS with th€ lithology
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Fiirutli Garnet, SiLLlmanite, Muscovite and

kyanlte, migmalites, calc.si lcates.

Leucogranite, p€gmatlte and Sarnel
anphibolita.

,fmcukort'*.,
Sanded quartzite Bneks and interb€dded
quartz mica{chkt, P.G amPhlbolite

lirlrln h Garnet mica gneiss, staurolne and
kyanite gnelsses, Sarnet amphlbolite.

EFlrisod Quarrzit€ white quartzite wirh gneks 3nd

Ragsi Mi.a-schisl.

4F

Valt.lla Group. Mesoproterozoi. to Neoprotero.oic

Vdk.lta sroup (superoeqlence) of rocks represents rhe hishererade m€tamo@hics ofthe
HlBher Himalata peNaslv€ly penetrated bV Voung Tertiary g.anite. fte rocks comprGinC,

thls croup, are micaceous schbis, talcose rocks, phyllites and gnetses overlyins mainly the

granite gnekses. Spatlal extension wis€ the Vaikrita Group includes the metasedimentaries

cxposed between the granltegneGses connitutin8the cantralctystalline and theovenying

Ma+oli Group and its aquivalents. The granite invudes both the vaikrita and Martoli

6r&ps and include, blotite €ranite, tourmallne eranodio.it€, iourmallne aplite and

Le$er Hin alaya {s u peB eq uence): Mes o p rote rozoic to Neop.oterozoi c

Thk supe6equ€nce, In Lester Himalaya,

Group and theyounger 0udatoli Group.

The rocks ofthis group are continuously exposed in the outer Lesser Himalaya. In Chamoli

dhtrid it k exposed in the southwestern pan. lt is dleided into three fotmations, viz.

Mandhali, cahndpur & NaCthal, and conskts mainlyof phyllite qua^ziteand slate

g.oups, viz. the olderlaunsar

Martoli Group is represeoted by a thick sequenc€ of unmetamorphosed
metamoehosed rocks in dktrict chamoli. The rocks of thk sroup are exlosed
River basih. The maln rock types are sivef grey phyllite with interbedded rhin

-\)
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(ftnat, M.na, Tfchul, chaukhamba, DuiaEiri, Nandakot, HathtpaNar, Neelkanth, Nar &
lirrayo patuat. Thc slopes ol these peaks arc covered wtrh staciers. Thce peaks ar€

l!p!ruted bythe traverse, deep, natrowgorges ofA aknanda, Sa6swari, Dhau iGaiga, Birh

Efi!!/ Rishi Ganea, (aii, Plndar, Nandakini rivere. ctaciers, ho.ned peaks, cnque, hanstne

VlllCy etc, sculpture this zone. The morainic mare.ials occupy rhe vattevs areas_ The

PEvrhnt landforhs are lateralmoraines enil noraines, U shaped stacier valey, V{haped
ll!vlal varleys, river teraces and Denudariona sructu.at rv,ounra'n.

CUMAIE

Ihe climate varies from slb tropicat monsoon type (mid wtnter, hot summer)to troDical
lpland ryoe {nila'winrer. dry winr€r, shon w"-m .umrer). The -orlhen, no-lhwp:lrm,
ionheastern and western part of th€ dGtiici k pef€nnialy under snow cove.; here the
Cllmate is sub-arctictype as^the area is represented by tofty Himatayan Range. Severewinter
Ind compa.ativ€Ly higher rainfall arc the characteristic featurcs of the nodfi!rn pad, The
yearmay b€ divided into tolrseasons vir.lhe cotd wjnte. season, (Decemba.to February),
the hot weather season (March to May), southwest monsoon season (june to September)
followed by post honsoon season (October to November). the normat maNimum. and
oinimum tempe6ture varles between 31 and,2,9eC respccovery.

larger part oI th€ dGvlct k siruated on the southern stopes ot the outer Himatayas,
monsoon curentscan penetrate throuAh kenched va eys, ihe raintalt reaches its maximal
rn the monsoon seasonthat spans betweens june io Sepiembe.. Rainta , spatial, t highty
variable dependins upon rhe.hit!de. In the te$er Himatayan zone (tooc3ooom amst)
marimum rainfall occu^ about 70 to 30% in southern hatf. Au8ost is the rainien honth.
Rainfallrapidly decreares afterseptehbe. and it is the teast in Novembei About s5 to 6s%
ranfall occu6 in the no.thern hatf i. Central HimataVan Zone. About 17% ot the annual
precipilation occu6 in wtnt€r season. The winter precipitation is in association with the
passage ol the weste.n distuiba.ces and is mosdy in the form of snowfa , particubny at
hisher elevarions. l]1e precipitalion during th€ pre-monsoon honth, which is about 7% of
the annual totat and the post-monsoon nonrhs, is trequenttv associated with
thunderstorms, lts average normat annua rainfall is 1230.6trm.

GEOLOG ICAT STATE:

This foad aliAnfrent is spread overla!nsareroup otLessar Himatayan Region and conskti.C
mainly of phyllire, quartzite and state. quartzite rocks are vkibte at some places havins
layer or soi and debrk of varyins thickness over rhem, These rocks have fautr wtth a
direction oIEW and thrustsasshown in the diagfam, Uppersvara orthe rockformation is
of mediuh hardness, rhk lpper formation is frainty oi phy ites and states. Aft€r this,
Quartzite formation is apparent wtrh rocks of heavy hardness.
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llo'ron'c iorrdron ar tle e --dcr co-riderarron i\ repre\"nied "!

from medrum to 5teep allalongthe ahsnment,

SIDEMTIONS:

ofhill ranger rrom normaLro medirm.

0Ns:

loSical, seismlc and ecological

e @nside.ation while proposingand designinga hillyfoad due totough
3 almost durin€ the entire span of a yea., sonetimes du; to cins and
snow. on the bask ofthe finally setected and,app.oved atjsnnent, it is

e due .on5iderarions to lo owinc points resarding construction of
keeping topos.aphical, seologicat, ecotoci@L seismic and envrcnment.i

I falG in thesetsmic zone V.

a. villages nearstaninsand end points oithe atignfrent.
Crynallah5 are @ssed by rhe atisnment.

.nd envirormentoftheafeashoutdbe keptin hind white @nstruction of

.llenmentlalk In cuttivated tand and passesth.oush buitt up area at rew

ftt.ucted road In panicular

, are made forthe construction

constraints in mind, and to ensureoveral srabitity
and the concerned area in generat, io owing
of the proposed motorabte road:

conslructed bVthe side ofrhe hi atl
wall should be connructed as pet

alongthe.oad in cutting.
shape of the rock and site

constructed at the locarion of!.upper/double scupper /cutvert/duseway sho!td be
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kept highef ihan the inner
not ftoss thc ro.d during

Erf
4. Ourer edsc ofthe roid shoutd he

debft/mud, so that water does
remaihs safe for driving.

5 noadshould be const.ucted
6. lJse ofExplorives shouid be7. provistons rhoutd be made

]J:::::J:#::: ;::::i.'":::f :x":THT:"

i:::tr;i:1",,i1,:I 
*^"-en, n ,. c.ns de,ali.n

* per specifiations *r tor construction ol motorabte

cONctUSTON:_-

ke€ping ihe poinrs discusred
consriuct a mororable roadin

lbok into considratoh, tu
rn6 area aton€the proFosed

reems advisJbie and ,es,ble
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