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ABS TRA

The Jamrani dam project envisages the eonstruetion
of a 130m high dam across river Gola,mainly for irrigation

in Bhabar area of Nainital districte

Lower S8liwalik rocks comprising thick sandstone
:Lnterbeaded with siltstone and claystone occur at the
site. Carrelaotion of lithological bands expOSed at
the site on either abutments has been attempted.

~ IExplorations so far completed at the dam site
_ are d:.scussecl to'fether with v further explorations-

to be done o.t the Site.
" Based on thc, proj ected foundat:.on/ gro.de geology
the possible treatments have been discusseds .

The geology of the reservoir area and the stabl- )
Jj.ty of its riu,as well as poss:a.ble leakage problem
are also disdussed.

The SJ.ltata.on problem of the pronosed reservo:l.r
and the possible remedial measwes to controd the some

have been highlighted.
_ The seismic status of the r-eg!_on, with reference
to Main Boundary Fault has been discussed. '

| The possible alternative locations of the
construction materialShave been identified, -
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The Jampond dai yroject envisages the
const ruction of o 130m high dem on river Gola near
; ' N a0 24! n in
Jomrand village (20° 160 075 79 36' 36" 93 0/11)
Nafnital district, Uef.  OF cnpletion, 1t would
store 201 ndilion cubic'mctur of water and provide
irrigation to an addi tional 6, 500 hectares of land in
Bhabar area of Naindtal Jispricte galient features of
the project are Turnished in the ea1lier 1eports.
The geologieal investdgations of the project, under
y were continued during the field
1.,70.86 to 30.9.88
Jonrand

prosress since 1973
seuson 1986-37 dnd 1687-88 (Le€ey
Superintending Engzineer,
daxi ConstructionC ircle, Kathgedam and‘in pursuanse

of tha't £asi Hio. Ei/GI0/NRIGE/73/73 0T The B0 field
scason progremmes of the Geological Survey of Indiae
{Z) 4 list of sorlier seological reports on the

Jomroni dom project is furnished iR x-11, of
this report. During the period und
. cuthor rancined ntiizthﬁodam ~5 Resident Geo
a total of 461 dzys;' The ﬂieid;vbrk conducted
the period, comprised the following $ N
| ggmﬁwofofwmk

at the reguest of the

or report, the
logist for
during

 Nature of work

1) Detailed Geologicel mcpping - 0+18 sqeke

of the area around the dam
. site o 11000 scale
23 I37dimeﬁsing%pgeological: 30m-
" logging df“exploratqry_drift
2t the quarry site on 13100

sciles
Detaiied geolcgical logging 70 +5me

of drill holes.e

3)

%) Detailed geologcal mapping 4,0 sqe ko

of the reservoir area on

1 :?500 scales
5)  Traverse geological mapping 66 1. kme

on 1350000 scalee

=
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2 The geological investigations werec carried
out and the writdng up of this feport has Veen
accomplished under the guldance of ghri GePant.
Director, angineering Geololy i vision= 3, Geologlcal
survey of Indidy Lucknows

| I1I.GEOLOGY OF THE DAl SITE
\ 8 The Jamroni dan site 18 locatéd in the west=
ut 5 km downstreox

flowing reach of the river Gola, abo
width of the

‘of Haoiraskhon tanple (Nainital, u.p.j, The
river ab the site is-about 70m and the crest length
of o dom, 130m in height , would be nearly 430m,
prier to the abutment stripping The right bank of the
river at the dom site is stmeper (50°-60°) than the
left bank,which 1s gentler (H-Ooulk5o). Roc§ is
ed on both the Wwanks put the river sectdon
: deep £ill material. The rock
 egxposures ore more cbundant on the right-bénk and the
leftbank hus more of débrisfvegetation_cover. Detcdiled
geological mppping of the proposed dam site, from 400me
- :Upstrean of the danm axls to 450m downstream of the same
én&'frqm river level (ElL: 635) upto EL + 730m on the
left benk and upto EL & 800m on the right bank had been
t on 1:1000 scale ¥1ll field season 1986-86.
vutment stripping for founding the pro=-
ected o extend farther highér up of
the area clready coveredy 1t wos deciced to exbend the
mapping-ﬁpto Eel. # 830m on the right bank and Eel. *
810m ‘on ths left banks During the field seasons under
report, the uapping of_the right abutment has been¥'

scenerally expos
is covered by about 20m

carried ou
_Howeter, os the 2
_ posed dor was OXp

extended upto Eele 830me

L, The Lower Siwalik rocks occuriing at the dam
site.include sandstone, occasionclly fricble due  to
poor cementation, ~lternating with minor beds of
siltstone and clystone. Thin bznds of pebh¥y sand-
stone arc also encountered 2t places. Cross bedding
observed in the area indicate a normal order of

superposttion of the rocks. Some bands of sands tone
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of shearing along

¢
or amount
5 geen ab placese

are also caleareouseMin
tone 1

the contact of sundstone clays
The geological details of the site are already
| ts on the project and

dlscussed in the previous Ipor

hen}e not ropeated in this reporte The rocks seen
at the dam site are not much disturbed tectoinicallye
Their Ledding generally strike NW-SW, vith diP of
30° to 50° in northeeast directiom is64, upstredis
The disposition of the bedding planes on the L
banks do not show any perceptible difference, thereby,
indicating that there is no major structural break/

aisturbance, like fault, along the riveTe

De For evaluating the pattern of bedding and

400 readings were noted. The

joints at the site,
al area schmidts

data wbtained was plotted on an egu

stereonet and has indicated the followlng discontimuities
in order of prepgonderances
Discon&in-  Maxima of Strike nip
uity .+ pole con~
: centraiion o e - -1
Bedding 15% N50°W 47°/ms0°E, l.e.,upstrean
JointyJ=1 104  139%8 . 68°/n51°W, i.g.,Downstrean
Joint,J=2 10% 560°s  66°/N30%W, i.e., = do =
Joint, J=3 3-5% N70%W  57°/820°, ise.,rowards

S . 1¢ft bank
Joint,J-% 3% N80°E 57°/310°E,. i.e4y =do=
6. The rock exposures at the dam site are more.

gbundant on the right.bank of the river,but.the left
bank is largly covered by debris, Supporting thick veg-
etation, The isolated rock exposures on the left bani
comprisenostly sandstone forming the cap rocks of the’
N~-S, trepding spurs. The 65-70m wide river bed section
is occ;upiecl by about 20m deep riverborne materiale —

7, Bn atter pt has also been made to correlate the
rocks exposed on elther abutments. However, in additi
to the scanty/isolated rock exposures on th; left b nkon
the other problem encountered in the correlation ofar ’k
on the two banks, 1s the facies variation, shown by;:f S
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{ndividual bands along their strike, as exeplified by the
3-5 thick siltstone- claystone beds on the right abutment
attenuated to 0.5m to 1.0m thickness on the left abutment
(plate-1) Moreover, the strike of the beds show vériations
ranging from N35%Ww -s35°E to N55°w~555°E with dips vaﬁfng from
_ 30° to %0°. The strike continuity of the inaividual bancs

from one bank to another have to be traced for about 100m to
120m on the wide river bed which is devoid of any rock
exposure. The variation of the strike of the beds along their
trace and the facies variation shown by incividual beds, kake
it difficult to correlate the pands on one bank with these
on the. other. In the absence of any marker horizon the
exercise of correlatlon faced many problems. Though the
theoritical trace of contact of the beds do not exactly
coincide with the actual contacts, as plotted on the map of
the smte. they do show a tendency to follow them. The
difference observed “coulc be assigned to minor variations in
the strike and dip of the. beds. A thick sandstone bed
exposed. along the axis of the cam on the left bank was traced
" to the right bank ‘along its strike. However, on the right
bank instead of a thick sandstone bed, the rock exposures
comprise thin alternatlng beds of sandstone claystone and

siltstone. But, stlll there exists.a correlation.
jﬂ; é_ﬁboZﬁTers AT THE 2BM SITE
The explorations at the dam 51te, completed earller, are

already discussed in detail in the previous reports.

25 holes have been drillec at the dam site so far for
exploring the sub-surface-concitions in the river bed anc on
the two abutments uncer the layouts of the dam and appurtenant
structures, then proposed. Summarised geological logs of the
first 20 Holes, drilled prior to 1981, and detailed geological
logs of the 5 holes crilled subsequently are available. A

« programme Of further explorations at the site has been
proposed vide an Study Note furnishea to the project

authorities in April 1987. The note is TRELIAEE 5 e anshs=T1
to'this report for ready reterence. It has been recommended

in the not¢ that, four new drifts, two on either abutment may
be excavated for better cefining the limit of stripping

on the. abutment and supplementing the information obtained
from the 4 nos (2 on each abutment), existing arifts,

43 more holes for exploring the layout, now proposed, have

-~
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ategories of priorities A,B an

been p:commended under 3 ¢
located in the river bed, th

Of the 'A' category holes,
{ ap@ to be drilled to a depth of 1M of the d

14! category holes are to be drilled upto a
1g! cate o

hOle NOO‘A-
~The other
_depth equivalent to 1/2H of the dam. Among the

i1led to a depth of 1/2) of the dam, T
12, b=13

the holes to be ar
g=7, B-9 and B-10 on the right bank and b=

coula be drillec to a aepth of at

least 30m in the intitu rock for evaluating the founaati,

dam base area. The other holes of ’B'Eﬂ
in beds

holes
E-14 on the left bank,

concitions in the
category ana 'C' categor§ could be drilled to 20m

In all the holes, water percoletion tests have to be
carriec out to the bedrock. It has also been recommended;
in the note that more grouting tests at the dam site,
be conductec for assessing the overall gpoutability of
rock and quantifying the spacing and cepth etc of the

goout holes.
9. During the period under Teport one more eridl.
(No.29) was completed at the dam site, which is described

b2low.

10. The LH-29 was located at an elevation of 689.70m, in{
front of the exoloratory crift LL-1, 6n the left bank of
river.ht was drilled down to a depth of 70.5m. It proved?
that the depth of overburden is limited to 1.2m. Lower -
Siwalik sangstdne was endountered in the hole below the
Qverbujﬁen:dnd continued in most of the depth drilled ;
hercafter, except hewedn 20,3-24.8m, 30,2-32.6m, 44.0- 3
44,6m and 51-63.5m where siltstone and or clayshale bands &
The core recovered from the drill holeg '
cring down to 9.0m depth. The core

(70-100%)" cxcept:
62% respectiz

~ were metwith..
- shows signs of wsath
recovery in the hole is generally good
from 16.0-20.5 anc 30.0-33 where it 1s57% and
The permeability of the btdrock_encount¢red in the drill
hole is above 10 lugeons down to 27.0m cepth, 5-10 lugeons?
between 27,0m anc 36m depth, less than 5 lugeons between 5
36.0m enc 60m depth and finally less than 1 lugeon down to
the bottom of the hole. A Cetailea geological log of this §
drill hole is furnished on#plate-II of this report. }
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11. The Jamrani dam woulc store water between

elevations 635m anc 763m. The average gradient of the

river in the reservoir arca is 13m/km. The impounded
reeervolr woula extenc for about 9km. along the Gola

valley and about 1.3km along the Lugar valley spreading over
an area of about 4.5 sq.km. The proposed reservoir woulc be
bound in the north by the Nw-SE trending Banana-Udiran
bridge anc in the south by the WNw-ESE trending Panitan-Okhald-
unga-Symza ridge;uThe latter, at the proposed maximum
reservoir levef%fwiﬁ%ﬁ‘%f more than 2.5km, between the
valley of the Bola and Bhabar plains.

i) GEQLOGY:— .

12. The reservoir, proposed to be impouncec by the
Jamrani dam is located, partly on Lower Siwalik and
partly on Amritpur Granite. The Main Boundary Fault(MBF) marks

P: T'.O‘

Rev1ewel s Kamark

Soon after submission of drafts of this report for 1986-88 anc
also of an earlier one fo:r 1964=85 anc prior to their. scrutiny/
processing for distribution, the author proceeded on deputation
to University-of hoorkee anc subseouently severec his official
links with the G.5.1. The report for 19u54-85 was scrutinisec,
processec and cistributed soonafter but this report coh@ained
several points, which neeced reconciliations, remainec pending.
Since its distribution has alreacy keen delayed inordinately,
it has now been ecrutinised anc processed for cistribution with
reviewers' remarks at appropriate places.

sd/= ( G. Pant )
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the contect between the twoe. The Lower

" siwalik rocks, occurring in the northewestern part

of the raservoir, comprise thick sandstone beds inter=
bedded with thin purple grey to dark grey cl@®stone
and siltstone bedse The brownish grey to greenish
Lower 3iwalik sandstones are generally fine to coarsoe-
gradined, micaccous and moderately harde A few
softer bands of sanstone are also encountered occase
ionally. The Amritpur granite, which is medium to
coarse—grained and greyish in colour, occupies the
northe- eastern patt of reservoire. Aﬁ places, if
grades into quattz porphyry. In thin sections,

the grarite shows a ﬁypical porphyritic texture-

—= Crenulation of quartz, kaolnization
of feldspars and_chloritizationlof micas indicate
that these Focks have been subjected to intense
shéaringmé}'cones,of loose material,consisting of
pieces of gmanite mized with fines, observed on

the right baik of the river Gola, near Pastola village

and farther upstream, represent scree material and
debris of wminor rock slides from above the reservoir
level. '

Reviewene's hems ' <

The features of the Amritpur granite, cited
by the author, tend to indicate that the quartz
present in the granite may be straine@, and henae
prone to allkali- silica reaction in aggregate form
The aspect would need further detailed evalu&tion,
espectially 1f the grahite is intended to be i
used as aggregate material.

Sd/- ( G. Pant )
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The NW-SE trending Lower Siwalik rocksy occurring at
the dam site ang 1in the reseevoir area dip consistentlp
at moderate angles towards NE., Since the river flows,
in general, towards WiW, the bedding mostly digs
towards upstream, except at a fey location, whdre

the river takes turns locally, The generally,

feellly developed foliation plnneé'in the Amritpur
Granite dip 30° to W0° towards NNE to NE. The
granites are also traversed by closely spaced joints
The WNW-ESE tredingM BF dips at steep angles towards
ENEe In the reservoir arca, the fault passes to the
sowbh of Sakula and pastola villages on the right
bank before cutting across the river Gola near

Panota, about 3,5 kme upstream of. the dam axise On
the left bank, it passes” to the south of Hairakhan

and then enters the Lugar stream near Lugaer village,
close to the maximum levle of the reservoir. The
Fault is generally concezled tnder debris covers

(ii). STABILITY OF SLOPES
14, The LowgySiwelik rcoks occuritgg at the dam

s Sltees generally strike across the river course and

dip upstream. Therefpre , the chances of failures along
the bedding plunes are very little Similarly, the

slopes of the granitic terrain, bordering the réservoir
Co not infflcate ~ny major problems of instability,

15.  There are no rajor active slide zones in the
reservoir area. A study of the existing slides
in the reSQrvqif area 1lndicate that a few of them
falling in the category of potentially, RS P
unstable zones, mogtly'ir}_ the Siwalik terrain, are
generally shallow injand hence, not veey significant.
0f the 4 mos. slides observed in the area, all except
the one near Khalajhala village, rextend for a height
ranging from _'10-20111; above be river. levdks In all
these cases, | the overlying sandstones have been mobilised
along the bedding planes in the underlying claystones

‘wherever the river takes sharp turns and the toe of

the sandstone is eroded, A1 these slides are

. ] .
Re_y;ewerg nemark

- i

Tﬁe‘left bank at the dam site is nearly a dip slope anc
shows instability cownstfcam of the same: Similar situations

: ; 5 ies.
\may be encounterec elsewhere and may ncec further stuol

Al L

b=
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locatel within the proposed dead storage and a: 2Ech
they will hawe practically no impact because Of the
support provided by the water in the reservolrl.

ge. The scarp face of the slide on the steep valley
face on the left bané? near Khaaljhala village

extend from KlL. +675m to just above the proposed
reservoir level, This rock slide, located on the
Siwalik rocks, is a shallow one guided by the stéep

south- dipping joints. The drawgdown conditions of
the reservofr soph dead sortage level
El. 712m) may lead to further flattening of the
velley slope However, since the _
bedding dip into the hill, thz slide wmay,not
assume any significant magnitudes ;
17. The imritpur Granite occurring to the north
of Main Boundary Fault, mostly on the right bank
of the riwver, is traversed by closely spaced jointse
Under drawdown conditions, the moderately steep valley .
face many tend to get flattened with minor lepe
adjustments, : :

(1ii) RESBRVOLR LEAKAGE : _ - _

18. ¢ The sub=surface leakage from any reservoir
depends on-topography and the geology of the area.
Since there are no 8addl & cluse to the maximunm
water level of the reservoir, there will be no
siguificant leakgge from reservoire The southern
Panian= Qkhaldunga—&yura ridge, having a base width
of more that 2.5 km.at the madimum reservibr level,
is made up of sanstmnes interbedded with claysteone
and slltstone, The claystone silstone tapds would
act as natural barriers against subsurface novenlent
of water. The streams occurring on the northern slope
of the Banana-Uaxramudge are well above the maximum
water level of the Teservoir. Hence the chances of
leakage from the reservoir are negligible, ¢f any

nay e e i AR

-
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,gg$gf' The MBF cuts ncross the Saklani= Banana ridge,
on the right bank at about EL £ 11008 «, Howevef,
the seep-age of watery, 1f any along the MBF zone.wlll
have to traverse a long distance of 3.5 km,, before
finding 1ts way back into n tributory Valley downdé
stream of the dums Water percolation tests conducted
in the inclined drill hole No. 26, put down in the
thrist zone, have indicated the permeability of the
thrust zone material to range from about 7=10 lugeon* w
Since this value of permeability is almost the same
as that of adjdining rocks,ak$ 1s assessed that reser=
Voilr may not face any significant problem of leak~
age after impoundment of the reserwir}f

(iv) SILTATION

20.  The 450 square km. catchment of Jamrani dam
includes the main river Gola and its other smaller
tributaries and the sub-basing of the riwer Kalsa

in the notthewest and the Lugar gad in the southe
¢asSte- The study of sediment yield is relatively a
complex probeem as it is dependent on a number of
factors. In a hilly:tefrain the S sdiments are cerieved
basicelly from fhe ruths and the nature of rock
exposures, especially thek® veathering characters
play an importgat role in ‘determining the nature

of sediments to becerievec. For example, the
moderately hard sedimentary rocks of lower Siwalik
and the Chlorite -sericit schist of the Ramgarh
Group may produce more of finer sediments. Active
landslides (such as Pandegaon slide in Kalsa valleyd
and Babyar slide in Gola valley) are major sources

of finer sediments. However the rock types such as
as Amritpur @ranite, Nagthat quartzite ang Fanmgarh
porphyry as well as the metabasice, whiich occupy a
dmrgo area (80%) of the catchment, may produce mstly
coarser fractions. 4s such, it is inferred .that

the sediment yield in the catchiment area may contain
more of coarser than finer sediments,

Vv

¥ Reviewer's remark:

The drill hole perhaps dia not intersect the thrust zone.
The granite interpretec in the hole from 2.,80m-8.50m dic not
yielc any ‘core recovery anc its existence at the location is
doubtful. The water percolation tests in the crill hole were
concucted in Siwalik sancstone.

Sd/= ( G. Pant )
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21. The annual sediment yield at the Jamrani dam
has sti%fnot been evaluated in detall, though
the project authoritles have tentatively odopted a
value of 0.3 million cubic meterss
t of vegetation cover is an important
fagtor in determining the areas more prone to erosione
Chandra et.al (1981) have obtained 2 factor called
ngoil Cover Factor! from the data of satellite

imagericsg of LANBSAT - I for studying the nature
The

22, The exten

of vegetation cover in the cotchment areds
following factors were dssigned to various ¥ypes of

vegetal cover =

Reserve forest - 0e2
Unclassified forest- Ol

Shribs and grass = 08

arable land - 06
waste Land - 1.0
. :@31-'The Jamrani catchment ylelded a value of 0,274 -

| on this basis, Chandra ete al. (1981), indicgted that
the Jamrani cabchement is less prone to erosion as
compared to nine other major catchments such as
Bhakra (0.38), Matatila (057) Hirakud (Q.34),
Mai thon (0 .44) Gahdhisagar'(O.éﬂ),-Pancﬁat'Hill (0.38),
Ni zaomasgger (0.60), Tungobacdra (0.59) and Mgyura-
\ kshi (0.51)e ¢ :

24. gsharma and Tongri (1983) belieVe)i that the
Gola river is not likely to pose much of siltation
problems According to them, there are natural barrage s -
in the form of narrcv gorges, which block the move-
ment of most of the bed lead from h.igher reachesd*
Ope such norrow gorge (5-10m wide) is present\across
Gola river in Babyar arca, about 45 km upstream
of the proposed maximun level of the reservoir.

# heviewers's remark: i

If this was true, the type of bed loed Geposits seen in the

Hairakhan-bhuraa secti B
B0t Bive Down the?g?tlon anc elsewhere,fatther upstream, shoul

§d/= ( u. Pant 5_
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Another very marrow gorge (about 5m wide) exists in
Kalsa river in Mgswari area,about 10 km upstream
of the maxinmum reservoir lewels TheSe gorges block
much of sedinents belng transported from h 4gher
reachess 4ccording to them, the large scale mean~

dering, ‘observed in Hairakhan area and furthsr
ups trean,

-~

indicates that the carrying capacisy of
the river in these reaches has been considerably -
reduced, .

23. Belscted Wraverses in Gola, Kalsa and Lugar

valleys indicate that the sediment yield is likely
to be more from the Kalan river than that from the
Gela and Lugare In addifion to the large and
still active Pondegaon slide, there are a number
of smaller slides in Kalsa valley in its reach
from Malwatal to its eonfluence with Golas

26« In order to obtain, systematie data on
sediment yield of both bed load and suspefhded load
from catchment, it is necessary to set up a number
of silt observation stations, i ks

‘These studiéémﬁbﬁia.heip in identifying
those areas which contribute more silt so that
proper remedial measures could be adopteds

' 27. Since landslides are the major sources of
sediments,'prOPer stabiliéa%iqn measures to tackle
- them are necessary so that surface enosion of sedie-
ments could be minimised. Construction of cheek
dams across stream coursex at sultable locations in
the catchment are likely to be helpful in effectively
blocking the sediment transportation into the reservpir
The narrow reaches in the Xalsa and the Gola rivers
provide suitable locations for cheack dams because
the valley upstream of the gorges opens out thus
providing more of storage,

4 Eeviewer's remark:

i jor
is already statec in para-1% that there are no maj )
acti&elslioql zones in the reservoir area, The Pancegaon slide,
in the kalsa valley is locatea farther upstream.

sd/= ( G. Pant ) .
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58, The proposed checlf dam in the narrow reach
of Syanld arcea in Gola valley will be located with

in 4=5 ko from the Jamrani reservoir and would
reduce the silt inflow from the Gola capchment intol
the reservolr, as the sediments from the upper reacles
of tie river will be trapped by this check dail

Two more check dams are suggested farther downs tream;
betwesn this check dem and the resergolr level to
further trapping of silt which may get generated in

between the twoe

59, In Xalsa valley, a check dam to be founded
on bed rock may be located in Tara village area,
in ths narrow reach for blocking the silt from the
upper elevations flowing into the Jamrani resergoir
Four more check dams are recemmenced in the ‘
downstream reachy because of the higher anticipated
ahlt in-flow froi Kalsa valley. -

30. In Lugar vﬁlley, 3 check datis “aré recommended

Py
L

4n active slide is docated on lower Siwalik rocks
near.Pdtranilvillage opposite the Lugor village.

In additon to havinghsmall check dam across thenala
in which the slide occurs, two-more chdck dams

are reconmended = ”fig_ngﬁy area to trap the

slide debris from reaching th@ reservoir, %

heviewer's remark:

The author has recommendec three, five anc five check
cams in Gola, Kalsa and Lugar valleys respectively. The ,
height of all the check dams is not specifiec but two of the
chet¢k dams on river Lugar (as per the draft report) are to §
be 3-5m. However, the reviewer is extremely doubtful about &
the utility, the execution across mountanous rivers anc |
the life span of such low dams.

$d/= ( G. Pant )
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V. SEISMICITY OF THE ahEA

3

31, The geological envoirnment of the Jamrani
resarvoir is characteriscd by an alternating
Sequence of sendstone siitstone and claystones The
Mabn Boundafy Fault, the most important tectanic
feature, scperating the Siwalik secdimentories from
the Leasser lilmalyon rocks, passed through the ree
servoir, Though its seismic status is net fully
known, the devclopument of some important geomerphic
features across the trace of the fault arc worth
considering, The MBF passes through Lugar village,
to the east of the roserwoir and farther east of the
village, it follows the course of Luggr gad for

-surie distonece, before cutting across it to follow

o south-casterly direction, A4long the trace of the
fault, the overburden, corprising slide debris and
fluvial deposists, has developed a north~sloping
serap face in Lugar area oveyedistance of about

2 kile . 4s a result, the south-flowingK akacharl strean
takes a sharp westerly turn in the vicinity of the
scrap face to join the Lugar stroem. Some of the
streams flowing paralle® to the Kokachari stream
further on the east get terminabed in the scarp .area,
forming a lak%%ike Jdepression (plateflv):_

32. Since very recent deposits seem to have been
uplifted along the trace ot the MBF, 1t micht indi=-

cate neotectonic activity along the MBF. However,

shri G.Pont, Director Guring his inspection of the

arca on b.4.80  reised the question as to why the
scarp face is restricted onky over a distance of 2 kmn,
where the overburden material occurs and is not |
traceable in areas wlere the rocks are exposed,
Accoriting to him, the effects of the postulated
uplift shoulc have been Letter preserved by the rogks.thom

tiw ovbadewHe hac argied that the apparent fault

SCarR}seen on the overburden material might represent, -
on e of the bLank of tlic old river coursc : which
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trace of the MBF »

absence of the trace OI_'. the
is an

scarp on the other bank of the nala on nor thy L6
inteiguing factor. Further, the general topography
to the north of the scarp face is much unddlating
with a lako=depression in the centre of the arcle

The ground surface to tlhic east and west of the
loke=depressiony have slopes 25-300 towards the lakes

If the arca to the north of the scafp face Irepl'esen=
it should have a smcﬂ:roth

ineidently coincides with the
However, thc couplete

ted the old river course :
profi e with the flow indicating towards weste AS

sucly the author beligves that the feature possibly
a result of sone

represcents neotectonic netivity s
over a short

locsl tectonic activity restricted
distance.

33. puring the inspection of the areas’ Ahri”
Pan%ﬁlfs{b/ cbserved that indicctions of past impound
-ment conditions along the Lugar river occur upstrea
of the Lugar village. Jccording to Sharma and
Tongri.. (1983), the shoal line deposits and a strand
line that runs coatinuously even beyond Sajageja village
(located about 2.5 kia. from Lugar) beer testineny
for bhis. accordingly, it is inferred that initially
o wajor kandslide took place in the ‘i.ugcif area
possibhy related to some teetonic activity. The
slide debris might hafc blocked the stream course
leading to impoundment conditions and later the lake
might have got breached to follow the present river B
courscs The present scarpy foce scen in the area mny
be the result of recent tectonic activity. -which
may .be of local significnncc@ The trace of the M.BlF
further cast and west ﬁs not show any indications
of neotectonic activity. ., .

@ keviewer's remark:
1f the scarp is really relatec to recent t ctun.c
activity, it shoulc normally nut ce of locaf significancet

5d/= ( u. Pant )
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34. Moweovar, the geological environment of

the proposed reservoir is characterised by alter=
nations of claystonefsandstone in large part of the
area and is similar to that at Bhokra, Ramganga
and Pong dams in India and Mangloa and Tarbela in..
Pakistony Srivastava et al (1982) and Valdiye (1986)
have pointed out that these dams have not shown any
; gignificant reservoir induced scismicity (ReI«S<),
Hw—%ﬁy"’bEC&USG of the presence of plastic rocks, which

” under deformation may show settlement without
producing vibrations. In the Jamrani reservoir,
the Amritpur grunite is exposed towards the‘tail_rnaches,
where the water level under impoundment moy be very
smalk. The sandstone - claystone sedimentary rocks
are exposed in the ﬂeeper portions of the reserwolr amd,

the dam sites Therefore, o may be quite

Jogical to condlude that there moy not be much of an

ReI«Se at the Jourani reservoir, However, it is
_necessary'ﬁo moni tor the“earphquake activities, if
any, in the area by ibstalling a sep of seismologieal
observathries (3 to 5) around the proposed
‘reservoir area. '  BES

VI Lul\STRDLlIuN I\uATEhthS

.35. It has been estimated that about 2 million M3 of

aggregate would be requirec for =< construction of a concrete
wam at the site. This cuantity. woulc ke ottained from the
river borne mate;;al-wlthln 3-5km downsiream of the dam site.
The suitabilitQ of thess material for concrete aggregate is
uncer eValuatibn by projec. authorities. A detailec
cuantltatlve eValuatlon of the material avallable is

yet to be taken up by the project authoxltles. AS an
"alternative, it is sugyesteu tnat the possibility of using

the fﬂ?e greined variety of the smritpur granite, exposed
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he cam site arounc El.+ 1000m for using .
gate may also be evaluated. The granitic ]
a=babiyar roac unaelx
ses through Amritpur gI BN
Sufficient
is source,ﬁ

to the north of t

as concrete agyre
area is approachable by the Ann
which traver

above the dam site.

be ok tained from th
Two possible

construction by Pulb,
anc takef§ a hair pin benc
quantity of aggregate coula
it is found suitable after customary tests. :
ons for guarrying the aggregate have been examined.g

The flrst location lies in the baraghala area, where the :
rani roac level. These IOCk:

Heree the blast&df

locati

rocke are exposec close to Jem
are traverscc by a number of Jqlnt sets.
material can be transportec by IroacG. The seconG location’ {
lies at a higher elevations on the snna-Babiyar roac. Thef

blastec material from here coulc be transportec to the s{j

by a ropeway.

36. The barajhala crift at El.#t 80M alreacy discusse
report for 1985-86 anc the Anna-Babiyar road drift El. +983
on the Pyl roac were excavatea by the project authorltles:
with a view to assess the availability of suitable size oOf
rock blocks for the masonry dam alternative. Coarse grai ;

o] 1n'ﬁ

porphyrltlc gIanlte is encounterec in the Anna=Babiyar raoé
crift (plate ¥ ). Since the rocks encountered in these 4
drifts are traversec by very closely-é$§§%54301nts lepln;
in all cirections, it may not be possible to obtein ‘Oéﬁlﬁ“

T

blocks for the masonry dam alternative from this source.

VI. CUNCLUSIONS #NL RECUMMENLAT1UNS

37. The Jamrani dam project envisages the onstructlon of ;
130m high concrete cem across the rlver-gg%e in district
Nainital, U.P. for an additional irrigation of 64500 hect 0

lanc in the bhabar area of the district.

38. kocks occurring at the dam site and in its vicinity
are sanastone interbeccea with clayshale and siltstone bed@
belonging tu the Siwalik Group. The bedding in the rocks
generally strike Nw=SE anc cip 30°-50° in NE direction, i.e
ups?ream which is a favourable cdisposition. Sterecosct ;nalY

of joints metwith at the site have incicatea the presgﬁce 1



o 0

of 4 prominent sete of joints. The different bands of rocks
exposed on the two banks of the river at the dam site appeal
to indicate lateral continuity anc, therefore, absence of any
dislocation (fault) along the river course.

39. Since 2 concrete gravity dam is envisaged at the site,

the cifference in the physical parameters of the sancstone and
Siltstone/ claystone at the sitg would necessitate suitable
cental treatment of the weaker bed for uniform dispersal of
stresses, The available surface geological Gata projected at
the likely founcation-grade (Eli 610m) has incicatec the
presence of two thick claystone/ siltstone beds-one nearly

at the centre ane another at toe region, in accition to a

few more thin claystone bands.

40. The Jamrani reservoir spreacs partly on Lower Siwalik rocks

anc partly on Amxitpur-Granite, Main Boundary fault marking

the countact between them. There are no major active zones of
slices in the area. A few of the unstable zones locatea on the

Lower Siwalik rocks are shallow anc insignificant. No excessive
leakage is anticipatec from the reservoir because of the
favourable topographicel and gevlogical concitions.

41. A cqualitetive analisis of seciment transport from the
catchment indicate that the annual sedient yield will have
more of coarse# than fine® fractions. Because of the good
vegetal cover o the catchment,it is less prone to erosicn.
The sediment yield may be more from the Kalsa valley than
the other major valleys. '

42. The cam site falls in zone IV of the Seismic Zoning Map

of Incia. Majoi earthquakes, having magnituce 5 are located
about 100km north and north-east of the cam site. Though

the Main Bouncary Fault has shown some é:gdﬁﬁi;ﬁ%eotectonic
activity in Lugar area, above the reservoir, it is felt that
it is of local significance., Further, because of favourable
geclogical environment of the reservoi{’ fhe area may not
show significant increase in hIS due to reserveir impouncment.
However, further stucies in this regard are necessary.

GEE} See Sevwewel)'s Aemenk  on P¢77{.—- I4




- 20 -

43. The requirec‘cUnstruction material for the proposec
Jamrani concrete dam is plennec to be obtained from the Go§
river bed within 3-5km cownstream of the cam site. Two more
alternative locations on the Amritpur Granite exposec to
the north of the site were exsminec for a comparative evaly

of suitability end economics.
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