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I. INTROLUCTIUN

TheLJamrani-cam project envisages the construction

of a 130.,6m high, roller compacteu concrete dam, with a
santrsl Ogee spillway of 3630M /5ec capacity, on river Gola
near village Jamrani (29°16'00"; 79°36t36"; 530/11)’

| . about 10km upstream of Kathgocam barrage in cistrict Nainital,
U.p. un completion, the dam would impound & reservoir

of 208.6x10 ms'capaCity. The.ibnstallation of a hydel

poweT station, of 15 Mw capacity, downstream of the dam,
is also uncer con51oerat10n. '

2. The. Bhabar bélt of district Nainital has limited
ground water potential anc the Gola river is the only
availakble source of ‘water for agriculture, drinking anc
incustrial purposes. The. lean ‘sedson flow of the river °
Gols is baeely suff1c1ent'to meet the present drlnking
watér neea of thé area. During the summer months, the
area faces acute shortage of water which may becolne worse
" in the years to come. Therefore, the proJect, a vital
requirement of the area, envisages storage of the monsoon
‘discharge of the river Gula for providinhg assured supplies
~for irrigation anc crinking purposes in bhabar anc part of
Tarai, lying in Nainital, Bareilly and Rampur cistricts.
3. ueuldgical investigations for the project were
commenced in 1973 anc various sites ana proposals for
the type of Gam were. considered. The Planning Commission
hea earlier approvec the construction of a rockfill dam with
an upstremm concrete membrane at the Jamrani site. But,
in October 1984, the boara of Consultants for the project
fﬁVoured a roller compactec concrete dam at the site, which

is now technlcally cleared by the Central Water Commission.

4. Luring the fielc season 1988~89, the geological

investigations of the project were continued in pursuance
_ of item No,EG/530/Nn/UP/73/73 of the approved field
Annual Proyramme of the Geological Survey of Incia,

_ Northern REQion: Lucknow. Durlng the perica uncer report,
. |
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Abstract

/ 4
L

It is proposed to construct a 130.60m high Gam acrosg
river.Gola, mainly for irrigation, drinking waier neecs
generating about 15 M of power. The rocks occurring areli
the dam site are mainly sandstone, claystone/clayshale;il
siltstoneand pseudoconglomerate of Lower: Siwalik Formaf;
Farther towards north of the site, these rocks lie in
juxtaposition with basic rocks and granite along -the fain

'-Bogpdary Fault (MBF). Letailed geological mapping of th%g*

fault zone near amritpur (29°17146"; 79°33t56"; 530/11)

A
;

;
was carried out to stucy the nature of the contact.
In the dam site aréa,fe}ploratory drilling:fo_e?aldaﬁ

the foundation conditions are in progress. The result of;;
exploratory data reveal that the depth of bed rock in theﬁ
rive;_sec;ionlig‘in the range 0f711-21m..The bed rock :
encountered incluce fine.to medium-grained sandstone (hé'{r
- low strength) and bancs of clayshale and siltstone., k!
Lifferential thermal analysis ano X-ray analpsis for
oetgrmination_of.mineral'qonStitueﬁts of the various
_ ¢lay§hale/ claystone'bands have been ¢ '
account of the possibilities o '

arried out. 4 brieé"
(RIS) has been funnished in tn
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=the aufhof cevoted 11$'Uays for fielg work
area. The tetal quantum of work accomplisheq during the

perioc incluces detailea geological logging of drill hojes

_ to 292m in length. and geolo ical -
05 as?.nl?m. area on 1:500 scale, ° » mapping of

5., shri L.P. Lhouncial, birector General, Geological
Survey of Incia visiteé the Jamrani ¢an site on 5.9.88 after
his visit to Nainital in connection with a seminar on "Issue
of crinking water in Hill Region".. Shri Lhouncial evinceq
keen interest in the geological set up of the project. The
author explainec to him the regivnal tectonic set up,
geulogy of the dam site and likely founcation problems

of the project site. The DG, GSI advised the author to -
take up detailed stucies along the Main Bouncary Fault

zcne, inclucding petrographic eiéﬁihation'of the rocks in
‘the contact together with the. stucies of secimentary
StrUctures*arqunC the“prpj9c£ aréé; Tﬁé‘studies were taken
up_as-cesimec:Ehgigﬁg-é;équssed__in thiserportJiﬂ4ﬁ '

in the Project

6. Theﬁgeologféal'invéétigatiops weBe carried out anc’

the writing up of .the report has been accoﬁplishéd uncer
thé Quicance-of Shriﬂu.IPanf,,Director;?Engmnéefing Geology
'Livision-s,_ﬁeelogical Survey'bf Incia, Northern Region,
Lucknow. Shri’ Pant inspectec the geological work in
'_pfégress?ay'the dam site un717;4.89'aq§i2i.7.39. |

2. The;#egiohaf'géQlogy of the projebt;aréa-is alreacy
Ciscussec in the prévious reports oﬁ;the project and,
therefore, not’ being repeatec in fhis'reﬁ6f£- However,. -
inQle-stateG,-the Jamrani cam site is located on the
Lower Siwalik Santstoné—éiitston?rclaystoneISunence
which is truncatec by the Main Bouncary Feult (MBF)

' towarcs north anC is bounu Ly
"the south, The.&mritpur'granite, which is generally greyish,
Mecium to coarse grainec, locally grading into quartz
PLIphyry, occursg towarcs north of the MBF.

4
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8. In the Jamrani Project area the MEF, which is ﬁ_maj

tectonic feature of the Himalaya, trends WNW=ESE anc qf

steeply towarcs NE cdirection. Many Geologists believe_ﬁ

that the Fault is reactivatec in geologically Tecent L
- In the western part of kumaon Himalaya neotectonic ac
alony the MBF has been notec by Krishnaswamy at al (1 %
‘anc Jalotews(1966). Valciya®#* et al(1984) obseTvec s
geuporphie cevelopments in the balia na;a,,innicative oﬁ
neotectonic activity along thé fault in that nala sectigf
In view of the foregoing, it is recqmmenCed that gqoaetil
precision levelling across the MBF may be initiatec to g
| the movement along it, if any. The geocetic precision
levelling is normally concucted by the Survey of Incia, !
Lehracun who coulc be contactec for further necessary act
in the matter. | h

7+ III. QEULOGY ALONu THE MAIN BUUNLALY FAULT

=

9. The main bouncary fault (M.B.F.) is exposec about_3.f{
upstream of the Jamrani cdam site in the reservoir area a;f
about Bkm cownstream of the site, near Amritpur village 'g
(29°17146"; 79933156"; 530/11). Letailec geological mapping
of the M.B.F. zone, near Amritpur village was carriec out
on. 1:500 scale, ¢cvering 0;0{57 sq.km. area (Plaie—ll) idi;
evaluate the nature of the fault in detail. Near the viitam
basic rock, phyllité, quartzite anc’ grey=colourec. -

. to coarse grainec granite (Amritpur Granite) lie in
Juxtaposition with alternate Seguence of sancstoﬁe,
siltstone, ana pseucoconglomerate of (Lower Siwalik

the Main Bouncary Fault.

clayshal
along

*Krishnaswamy, V.Si et al (1970);
northwest Himalaya anc Gangetic f
of seismicity.” Proc.4th. Symp.
Roorkee University, Koorkee.

*®Jalote, P.M.(1966); "Some obserﬁations on oy
: recent mov

along Krol thrust, Kajpur, Lehradun. Proc 3rc¢ Symp? E?ﬁﬂéf.

quake Engineering, Roorkee University, Roorkee. 1

#**¥Valciya, K,S., et al (1984)3 "Geomprphic L o Lo
the active bouncary thrust, an example frem Naimyoc, res®

"kecent Crustal movement il
oreceep anc relatec patteif
Earthquake Engineering,
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10.“fhe yeneral trenc of the Siwalik rocks near theF ault

” is:N75°E“s7§0“ anc they cip about 75° towarcs Nw. The
siwalik gancstone) expofgo near the thrust zone is mainly
gecium t0 coarse=grainec, having accessory mineral
assemblage of muscovite, garnet, tourmaline anc biotite,
showing preferrec vrientation parallel to becuing. Various
seuimentafY-StrUCturean such as current beccing, gracec
beccing are at places, cisplacec by a set of minor faults
transverse to the MbF. These faults trenc mainly in N20°~30°E

_ cirection anc cip 60°-80° towarcs NE. The Lower Siwalik
rocks at the‘1Qcalion”aréffullawec;byﬁh'ZOng of -shearec
quartzite (with manifestatiqns of iron Leaching'id about
10-15m wide zone), lenses of quartzite (vein gquartz) within
highly pulﬁerisec schists pht;lite, basic rocks {?) anc
granite. In the area coverec by'the_mapping the following
sequence of lithounits i¢ encountered (Plate-II).

Nofth 3. o= : N e
_Akritpur - f o CoarSeigraiheé“gianite, Amphibolite(?)
S ~purple ‘schist/ phyllite. .
. Main Bouncary Shearec cuartzite - l 20;80m
- Fault Zone i : R :
. siltstone/clayshale i
‘Lower Siwalik - Sancstone with elongatec grains,
Formation . ; Ry g :
R SR claystone ¥ g
5 ' Mégiﬁm—@ia}neC-Sandstuné
.Clayshélé‘(Chocolate/heoacolou:ed)
/ Coarse-grainec sanustcne.
South : R :

~11. The thrust zone of 20-30m wicth is manifestec by

~shearing, é;ongatiun of mineral grains in Siwalik, pulverisec
»schist/phyllite anc Gevelopment of stretche. .lenses of vein
quartz of Amritpur grani te. hock samples from within the

W Fault. zong area, collected to study the microscopic
A

uifeatures,nag been forwarcec to the Petrulogy Livision, GSI,

by LUCknOW'anL the results are still awaited.
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IV. QEULUGY U Y 1

12. The cam site is locatec on the lower Siwalik IUCRS??
of the outer Himalaye, which are geparatec from the le t
Himalayan rucks, farther towarcs North by the Main Ebou G
Fault. Detailec geolougical mapping of the cam site areaé
5on 131000 scale was carriec out initially by Shri H.M.
curing the flelo seasun 1976=77 anc subsequently by !
Shri h. anbalagan curing 1981-84 anc 1985-86 (Plate-Iil),
The mapping has revealec that the C¢am site area is
occupiec by an alternate sequence of sonustune, siltston
clayshale. The sancstone is generally grey to brown in
colour, micaceeus, firc to coarse-grainec anc occasiuvna’l
friable tue to pqu cementation anc sometimes calcarcucs.
‘The clayshale expusec at the site is grey, brown anc purp:

in culour anc is generally weatherec near the surface-

‘with many shrinkage cracks. The bancs of mlcaceous siltst

are generally cark yrey, mocerately harc and well cementec
The rocks EXpuSeL at the cam site yenerally strike Nw-SE
with cip of 30°~50° in north-east cirectiun, i.e., upstred

13. The rock ex;asures'on the'right bank at the cam
site are more abuncant than on the left bank: which is
largely cuverec by Letrls/thlck Vugetatlan with very scant
outcrops. The contlnu1t} of bancs of ‘sancstone, siltstone
anc . clayshale from one bank of the river to the other is |
not visible. In orcer to aeterm;ne whether or not the ]
. Lancs of sancstone, siltstone anu clayshele exposec on
the right bank (Plate-ILI) match with those exposec on .
the left bank, theoritical traces of some selectec clayéh;
bancs /4, E, C anc L (Plate-III) were Crawn ancdprojecte( :
the left vank. The projectec trace of clayshale banc '4! ;
fell on the slice dekris anc hence coulc not be Currelatad:
The trace of Lan& 'B' exrosec on th
correspuncet to the clayihale banc. ZXESZZt bnt MeRFLY.
section on the left bank. Similarl t L e
'C' alsu corresponc to vne claysh I’ " Syae aroe bankj
'left bank. HenCt, the continuizs e Shpunee on, 1 I?
Y of the rock bancs is more |

1
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v-_f”""mg lé;’;“ iébﬂshen, which points gt that there ié-no

Ilateral clgplacement of the banc. s along the - course:- of river.
such bands coulc be traced/corzélatec

** Though, quj,lse a few
s on; ol tHEX banks rut, cue to. lateral facies Vaﬁiftxgns in the

vrro¢ks,‘§qme~othﬁh-baﬂcs Of Claystone anc sil}stones tenc

D3y nido stenpa tes AL oM WPtth acec/correlatec ﬁnlthe

{wy s, 3
A 3 ‘)J-'hﬁrjpmkrhioiﬂb.-(uﬁ 3L andlmpifuinv ““-:h s 5 .
wqﬁcfetlmdi eterminel;tite mi ngral constituents, present

24084 Y. ﬁqp'ﬂ iz
dugleﬂeysﬁeuembdnds ewooseUretJthe Qamiﬁitejathe

""IJ' 5 1P ;.j!# V
&ﬁ&ﬁi‘bi_ahIThemmalL r&naztm&iaa {Lp’E.ﬁqL_ﬂe’re

—~ud .\.,mxgrwigm il pff
' cafﬁﬂebﬁé@tj@n ‘tory samplasiof clayshalds.. Thﬁh@h}%ﬁtive of

&ladd Epsl §7Was 6 )88cortain whether 9T not jeypansive clays

1 gseﬁh 2§imontmorillonite) ;which because of - thelr seelling
¥ cgad probertles’ uncer. saturation, are harmful are, present in
the clayshale bands. The samplei from the clayshale bancs
{plate-lll) were cpllectec anc the | analhsis was mace by the
“afineral: Phy51cs Litisionss Northern HeglOn, weological
survey ofz.Incial Lucknow. The results of the tests indicate
rlllonlte 1n three bancus (II, II1 anc 1v)

However, thL mineral occurs only 1n
not

e

 presence of montomo

- of tleystone/clayehede.
e amount anc ;ts presence in the cam, founcatlon may

The- complete report of the x—ray anc L.T.A.
IV of. thfsmreport. /

trac
be 51gniflcant.
: d is furnishec 1n appenolces III anc’
l 7 C' r 4 'i'l"" i iz s, - e | ho b s
‘ﬂﬂl ; ke I | p‘_‘-_L:r,. .;; '..-‘_ S V.‘d SUb"’ U .F‘lCE : XPLO}-LﬂTIUNS
J"15¢ Subsuriace=exploratlons at ‘thedam: szte, for obtalnlno
“1¥ laua ‘onethe | vanmous componeats of the+pIOJeCt‘ pIOposec

ﬁrom time to trme, Werg . commenceu dn: 1973‘ In. all, 29
**4“ ﬂrwif hoié s; . rangrng from. 15.50m to 1.00m in pepth anc

aggregatang 4033m length haye_keen. completeo up to ‘the enc
196889, (platewlrl).r

rom the cifferent

T

L ATRf o p:mme 1 unger. report, dres.
’Sumitharised account of the cata obtainec £
holes, completed so far, is ﬁurnrshec in Appen51x'11 of ths

‘ Iﬁport» For further cetails of- any partlcular hole, if
roqurreq, the concerned report may ke consulted.

! B

o % 15- in orcer to obtain further cetailed information akout &

fOU“thtion-orace geology at the cam site, an elaborate
programmq of sut=-surface explorations was chalkec out curing
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2 augthg “thé field ‘season 198?—88 (Anbahaganf 1937) A nuniy
Vo e holés clasdified into category A,B:anc (. ere., E
i ”thémmbh&eu“ﬁﬁfoﬁftVBWisﬁ.uLuﬁinq;Ph%Ipﬁiiﬂﬂwygdﬁﬁhfepor;
+°“a‘*?%d?“%&frfﬁﬂdﬁés(n@@ VA=30;31 ;34 ,anaicad) of; ithe seXpAoT atoy
U W tdrgdpdiine Ciege Wompléted ats the can sitgw A prief @ccounts
Jnﬂid‘t&f tRdsd dilPoKoles dérgiven belowuanustheil aetabled 1

i3 to. ddesfogeear 1dys-drenfurnishea-incplate VL to RiaterlX.

: “‘111 §-I\-}t ¢ Ry s
1{7. In thesééscfiption’of Re-arf117 hbiesy ™ thé i term LCD

i (Rockgéugllfy oésféﬁa%xoﬁj,'as”éefinec by beeke-($968), is
f 3””13 mcéifTé thiocedulé “for - ihomtatxmg:core recovery/quadity
) 5ot pbekiinterdectied ims the hodéss Pieces-ecual 49 ,0T
1iI”‘ JUPongér %haﬁ 10@ mmJ1n;&gngthjmrﬁu§eun£ee»an¢ﬁ¥?ﬁo§§ed as
Ak percentagu of" the total: ‘run.’ The nhGL ranges upto 25k,
© 25-50%, 50-75%, 75-90% ‘and’ 90-100% coregsponc to very poot
'puor, falr, gooo anc excellent rock: respeCtIVely._ : '
'The rock mass metwith in the ¢rill hole(s) does: not exhi bif
“any visible; sign Gf, weather;ng.-Only OCCa551onal limonitic]
. staining along g1v1319nal planes is observec. Thercfore, tl
.. becrock, 1nttrsectec 1n tbe Lrlll holes 1s ce51gnated as,
,ﬁ_frush. 1he bec rock permeaLallty, oetermlnec by slngle/

i gub;e.packer mathoc has baen computec in terms of’Lugeon'
;,;whlch 1s+g¢f1nac as thé watqr loss. in llffes/meter/mlnute_
i By etk prcssq;e of 1Okg/cm2,_ma1nta1nedifor 10 minutes. One,
f..?‘E: lugnun cogresponcs é?prdklmqtely to 2 peIméabllltY of '

B, B "“ e
t;- £ LO Cm/ﬁec . L b Rt 1o i e e ke ey D o . . 12
e S Lo, O e ) L i ST e o Jl' o fl. i

34 Wl SRR (1 B P S B R R BT L * _
18 The Hole ‘was Yocatet at an'érevation: 68?*54ﬁ~0ﬁ the
Jis st riight jabutment along the cem-axis. 1t was. crxhleo¢60wn to_'
't a‘cepthoof.70m vertically. Itiengduntersc ovenhuraen cown 7
Lo uites2i40m cepthe Ih&reaﬁter.»LGWtr«Siwa4xk sedimentary r°°k}
-ggefﬁ}gjng‘aiterﬂ?tfwbﬁf?s gﬁrcoirse, mgclum .anc fine—grail.
thic he§§ weré encountered. In ﬁegﬁrgig{qﬁé ?he to meci -
‘graincéc, well cemented; har¢ anc camp act: Sanostonﬂ
constitutes about 43% of the total depth crilled. The”
maximum espparent thickaass of the bands being 17m.:

- "

4 &
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¢ stone/sancrock has poorly
s anc thus has low strength.
% of the total wepth of the hole.

yery coarse san
¢ mineral yrain
jtutes about 29
The giltstune anc clayshale bancs are grey or rec in
cglourianb'vary in thickness from 30cm to 4.2m. siltstone
clayshale banc s together form about 23% of the total
the holes These bancs are generally soft an
stic uncer saturatec concitions. The percentage
y in the hole is generally Letween 70=90%

20 to 100%. The Kb . is generally fairx

(75-90%). 1t is, however, poor from
y cue to the

Coarse to
{nterlocke
This const

anc
epth 03
be come Plé
core recovel

Lut ranges from

(50-75%) to gooc
44-36m anc 8.5 to om cepth. This is mainl
presenCe Of_SOfter{siltstune anc ciayshale.bands. The
becruck permeability in the hole range from 1 to 41
lugeun”(Plaﬁéf?l); o . i

» phis3] (B4 | N L
19. The 'arill holg,?locétez at an clevation of 635.34m in
¢ bec on the left flank, 25m cownstream of the
was_crillec'vertically uptq a depthgdf 71.15m
urcen cown to.20.1&m aébtha Thereafter,
nCstone/sahdsobk, mec ium to

the rive
cam axis,
- ant enpountqea overh
s of Coarse: sa
. <iltstone anc clayshale of

terec.'The'coaISe’saantune/

alternate panc
fine- yrainec sancstone,
varying_thickneés were encoun
sancrock, which has low strength,
24.8T%, while, well cementec and harc bancs of fine

tc meciumfgrafnec sanustone constitute about B1% of the
precréck. The siltstone anc: clayshale bancs are grey

in colour anc occCur in small bancs, ranging in thickness
from 20cm to 3.30m. The siltstone anc chayshale banc s
together form about 21% of the becrock intersectec in
the hole (Plate-VII). The percentage core recovery in
the rock ranges from 61 to 100% anc generally is ove!
80-85%. In general, the kGU is poorT (25-50%) to fair
- (50-T5%). The becrock permeability in the hole ranges
from 1 to 25 lugeon, - e

tpgéther_constitute



_HJ& (3-2)

20 The ¢rill hole was lodatec at an elevatlon of 636 4{?
the left bank of the rivnr, along the cam axis anc wes .
crillec Vertically cown to 70.75m uepth. It encounterehf
‘bverburceh material. cown to 12.78m cepth anc 4 thereafter,
bancs of coarse sancstone/éan&xhtk, medium to fine-grdiné
sanc stone, siltstonef anc clayshale were encounterec.
“The totallpercentagé of harc:compact " fine to mecium-yraij
lsancstgne in the hole is 44.16% while that cf softer Lancg
of,€oarse sancstone/ sancrock, dlaystont anc siltstone !
is 28. 62%,ang 20% anc 7,5% renpectlvely. The percentage
core recovery in the hole, though ranging from 62% to
100%, in the rock secticn, is generally moze than 90%.
The k(b is generally feir (50-75%)" "o gooc (75-90%), but
in some reaches, as between 12m to- 16m, 58m to 61m anc
67m t¢ 70m, 1t is puor to rery poor The Ledrock perm-arlﬁi
iln tht hole ranges from less than 1 to 33 lugeun (platt-V-f

LH-—35 (A-S)

21. The uIlll hole was locatec at an eleVatlon of, 638.19m :
in the riverked on thé left bank of the rlver along the
cam axis. It was crillec vertlaally cown' to a.depth of
70.50m. The overbuzceﬂ chp*151ng ‘river borne material
was encUuntereL{*ﬁ the hole from the surface cown to
1’17‘1‘m. Thurkafiér, the bec rock comprising bancs of
‘coarse sancstone/sancsock mecium to flne sanc stone,
siltstune anc clayshale was encountereo. The fine to
mediume=grainec sancstone 'is harc, well cemented anc has
gouc strength anc cohktituiéfaboutHBO% of rock section
in the hule. The percentage of coarse-santstdhe/ sancrock
is 24% while that of siltstone anc clayshale put together
is about 25%. The peréentage=core recovery is in general
70~95% kut ranges from 7-97%. Ih‘oné7reach, between
51-54nm, it is 7+3% aic it may:be cue to presence of soft
sancsock. The KW in the hole’s varies Between VeTy pagly
(0—25%)_t0 gouoc (75-90%)f *hﬁ\'NiL' k(L cbtainec at plaCes.L;',

i
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is attributec to shrinkage cracks in clayshale/siltstoh
The bec rock permeability in the hule ranges from less

than 1 tc 9 lugeun (Plate—l}\) .

22. In the total length (382. 40m) of cr;lling, accomplist. -
‘the percentage of

$0 far 1n the hUlLS (escribe(.. abu\ﬂ:’

1 cementec, compact, fine to mec ium—graineu sanustone

50% while cUarse—gralned sanarock an«
5-30% anc 8-20%

wel
range
szltstun
I egpectively .

V1. IEST.GRUUTIN

s from 40—
e ‘anc clayehalu cUnstltute'

’e 7 L
23. htsult of the test gruutlng, cnrrleu out Lurlng the
-86 at the cam 51tc on a plot of 3mx3m

fielc seasul 19865

pattern hac: incicatec, that the grout intake
ranges frum 10-33.3 kg/m. Stage-wise, the average'gruut
was 14.6kg/m for 5-8m stageyw26. 8kg/m for g-11m

The efficacy of. gruutlng was ceterminec to Le

_in square

1ntake

Stal.b-
96.5% anc. 53.4% in 8=11m stayge anc 11=14m stage,
IeSpect1v=ly. B 3. b -

as thb test groutlng ¢arrieu out earller

24. %Pwever,

{'s 'Bndcequate to aII1VL at a cUnclu51Ve valué, it is

groutlng tests be concuctec in a
: test plot, on sancstone unit, preferably within the cam sea™
‘. area. A test’ plut 6mx6m in square pattern may be prepaic

- anc the 1nspection hole may be crillec at.the. Centre of

v the square. Thureafter, pre an post-grouting permeabllitf
he inspection hole in

rthmmenchc that moTe

valucs may be cetermined in t
«ifferent test. stages to- ascertain the efflcacy of

';_gruutlng/ cement 1ntake/m etc. In case recucticn of permez-
‘bility is not obtalne( by the acoptec specing of the
_-primary hUluS’ ‘the same ‘may Le recucec to 3m anc 0 ©
achieve the lugbun Vaer w1th1n the llmit consicered

n to

[ 1

_pefrmisgible_ ; ‘
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VII.

'i25. The seismicity, associatec with the impﬂun&ment of 3
in large artificial reservulrs has keen the focus of ;
attention curing the last few Cecaces. “This phenumenon |
is knuwn as the "heservoir Incucec Setsmiczty
Several scientists have attemptec to COrrelate various
factors with incicence of some earthcuakc as cue to rese{

voir imnouncment. Some of these facturs are heservuir .
ackgry

(KIs).

water lvac, Pore pressurey, ueologlcal cuncltlons,
wselsh101ty Height of water level etc. HOWGVEI, a &efinite;
”correlation of tha faCthS hes Stlll not- Leen firmly estal
llshebi Tu“bay if thure are a few tens of cams exhibit1ng
the phenomenon of his; ‘there are hUﬂCI&LS others which .
'haVu hot shown any such thlng. At the Jamrani cam project,
the folluwlng facturs seem to lncicatg thgt the KIb |
phe nomenon may nut Le much uf a sign1f1Cance.

:26. In the Jamranl Lam reserVUlr orea, the sanostune,
' 1nterbecoec ‘with clayshale anc 911tstune (Lower Siwalik)
occupy a larye area anc. Llp Upstream. Uncer ceformatlun,

such (plastlc) IbCkS shuw settlement w1thout procucing
vibrationss 'y’ i s Y :

_27 The gtuloglcal enV1runment of - the Jamrahi cam is, thusy
chnracterlsea by malnly plastzv clayshale. siltstone anc \
sanc stone anc may not materlally alter the. stress cistri- :
' butiqn subsequent to creatlun of the IESEIVOII. It may Le
noteL that the cams like bhakra, Ponyg.- Ramganga, constructed
- on similar rock. types have not registerec any hIS.

28. The Lackgruunc value of seismicity in the area anc the 4
“height of water column of the proposec 130m high Jamrani ,-
cam is icentical to that . f several other executec perectSi
in Himalayan terrain. The 225m high,. straight gravity Bhakra
cam on river Sutlej fuuncec on . lower Slwalxk sanc stone,
clayshale, siltstune Secyence, which impouncs a large
reservoir, since 1962 has not shuwn ahy RIS,.
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sipilarlY' the 132m hiyh Beas cam and 128m hi h kamgarga
Loth earth anc rockfill, in cperation since 1974,
micc le/upper Siwalik anc micc le Siwalik,
have also nut shuown any hIS. |

am,
are foyncee ©n
respectively'
V].II- ' S IUNS 4 I\ j

rani Multipurpuse cam project envisayes the,
cunstruction of a 130.60m high, roller-compactec concrete
russ river Gola in Nainital cistrict, U.P. for
(rinking water purposes .anc generatioun of

09, The Jam

.am act
jrrigation an
15 M of power.
ucks occurring at ‘anc aroun¢ the cam. site are coarse
to flne-gralnec sanc stune, interbeccec with 511tstone anc
clavshhles belonying tu the Lower Siwalik Formatlun. The

in the rock generally strike Nw=SE with 30 ©-50°
north=east cirectivn, i.e. upstream which is a
favourable cisposition. The Siwalik formation lie in contact
with ﬁmrltpUI Granite expusec farther towarcs north of

the (am site. The cUntact between the two gouck types is

by the Main buungary Fault. Letallec geologlcal
nmritpur area has revealec

30. k

be(c'ing

cips in

markec

'mapplng of the fault zene in

that the cuntact is shaarea,
grains in Siwalik sancstone i

anc elungatlun of mineral
s evicent at the contact.

kers have reportec neutectbnlc activity

e Main buUncary Fault, farther towarcs west of

It .is recommenced that geocetic precission
f the MBF may be initiatec ir
coulc Le monitorec.

31. A few wor
alung th
‘the cam area.
levelling .across the trace o
that the activity, if any,
vf some of the bancs of cleyshale expusec

on the right bank of the Triver has Leen
ompletion of outcrop methot..

t traceable across the
The L.T.A. an
eral cun;ituents

The presence
ncs unly

the area su

32. Continuity
at the cam site,
establishéc by theovritical ¢
but, qulte a few ufthe bants arg2 no
river uue to lateral fac1es variations.
X=ray analyses WeIe€ carriec out for min
present in clayshale kLancs at the cam site.
of montmorillunite in traces (eterminec in
is cunsicereu insignificant..

three La
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y aggreyating to 282.40m, j
ing the perioc under |
ell-cementec, v

33. The eXploratory (crillin

completec in the cam site area cur il
centage
report, reveal that the per o A

fine to meaium grainec s . ;
while the coarse—grained sanustone/sandr°c anq?
stitute 25-30% anc 8-20% respect]

oor to gooa '

from very P h
+he range between 1 ¢

11 hole is genezall

compact,
40=50%,
. siltstone/clayshale con
The KQL of the becrock ranges
anu the permeabllity values are in
lugeon. The becrock metwith: in the dri
fresh. No sign of weathering is recordec .
except occa51onal limonitic leaching along joint planes,

3 It iE recommendeo “that test gIOUtlng may. be consuct;
with a 6m sguare pattern anc an inspection hole in the ¢
centre and the pre anc post-groutlng permeablllty ke
calculateo.dIn case reduction in permeapility is not
recorcéc with the 6m spacing of the holes, the same may r.
 recducec to oubtain permeability values within the limit

consicerec permissible.,

35 - A pIellmlnaIY assessment 1ne1cate that-the pr0possc}"
reservoir may not show any slgnlflcant 1n61oence of the: |

h.l1.S. phenomenon. L e .4

ﬁQhRLMLLbQEQENT,LJ
.

‘The author wishes to.recorc his 'sincere thanks to
.the ‘project authorities for the co—operat1on extencec anc.
+ facilities provzcec for; carrying out the stuoles 1

Sd/=

(VLML K. SHARMA)

. ENGINEERING GEOLGGY L1y
1) _ 1S1
GEOLUGLCAL SURVEY GF INLIAQN_a
_ b=BICLK, SECTut— ’
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Latec, 10th August 1990
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JAMRANI DAM PROJECT

GEOLOGICAL MAP OF MAIN BOUNDARY FAULT ZONE
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JAMRANI DAM PROUECT
EOLOSICAL MAP OF THE DAM SITE
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i GEOLOGICAL LOG OF DRILL HOLE.
PROJECT.  Jomean| dom project. HOLE f0. Dh-34iB-2)
STATE. . Uttar Prodesh o-ontaiTes., BEARNG OF HOLE:
5 FEATURES. : Dam "":.“.‘:'.’..ﬁ"::i?‘* Mmmmm CANGLE | WITH|HOFTZONTAL | Vertiea|,

| STARTED.. 8-6-89.

TOTAL DEFTH. . T0.75m
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GEOLOGICAL LOG 'OF DRILL HOLE
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