R

Current Science, January 20, 1984, Vol. 53, No. 2

e T L i

Volcano, South-East Queensland —a Geological
Study of its Eastern Flank, unpublished Ph.D.
thesis, Umversity of Queensiand, Austraha, 1977,
3. Ewart, .-A" Mateen, A. and Ross, J. A, In

Volcanism in Australasia, Johnson, R. W. (Editor),

Elsevier Scientific Publishing Company, 1976,
p. 21.

4. Bose, M. K., Nature (London), 1965, 207, 1187.

ON THE SLUMPINGS OF THE VALLEYS ENCOMPASSING IDUKKI RESERVOIR, CENTRAL
KERALA, INDIA.

K. SASEENDRAN, P. K. RAJAN, D. SALIM and K. K. RAMACHANDRAN
Centre for Earth Science Studies, Trivandrum 695010, India.

ABSTRACT

The nature of valley slumping and its effect on the reservoir capacity, have been assessed by
studying 200 vallev slumpings encompassing the Idukki reservoir, using aerial photographs, field
checks and actual field measurements. The study indicates that the siltation from the valley slumps
is not so alarming as to affect the storage capacity of the reservoir. It has, however, affected the
degradation of slopes causing erosion of precious sou, which, if not checked, would result in
ultimate destruction of the rich forest of the catchment area. Different methods to prevent valley

slumping have been suggested.

INTRODUCTION

I N the following account, the effect of valley slump-
ing in one of the biggest reservoirs in western Ghats,
namely, the reservoir of Idukki Hydro-electric project
has been studied. Slumping of valleys encompassing a
reservoir! would result in (1) degradation of slopes
involving erosion of soil; (i1) stitation of reservoir due
to accumulation of sediments derived from slides
resufting in loss of storage capacity, and (ii1) progress-
ive degradation and ultimate destruction of forest
cover along the slope. In this background, an attempt
has been made to understand the reasons of valley
slumping, to assess the quantum of silt already
dislodged from the failed borizons and to suggest
appropriate stabilization techniques to provide for
healthy slope control for the valley slopes.

Study Area

The Idukki reservoir, in the Idukki district of Kerala
State, is located between lat. 9°45 and 9°51'N and
long. 76°53 and 77°05°E. (figure 1) and is surrounded
by tropical forest of the Western Ghats.

The reservoir is formed by three dams; Idukki
(170.73 m high), Cheruthoni (135.67m high) and
Kulamavu (99.97 m high)?. The reservoir has a total
storage capacity® of 1691 m.cum. and a usable
storage capacity of 1008 m.cu.m. It occupres an area of

53 sq. km. The average rainfall® in the watershed
region varies from 444.5 ¢cm to 508 c¢m.

Geologically, the catchment area comprises of char-
nockites and hornblende biotite gneiss and intrusive
granites.*®, In general, these rocks have been sub-
jected to varying degrees of weathering, upto 6 m. The
relief is diverse, ranging from gentle ridges to precipit-
ous hills. The drainage pattern is mainly sub-parallel,
being controlled by large scale structures and
lineaments®,

METHODOLOGY

Slumpings were first plotted by studying aeral
photographs of the reservoir arca on a scale 1:135,000.
On photographs, these failed regions show up as
lighter grey with a dark grey tone at its near vertical
headwall. Regions of steeper ground slopes (> 25°)
with thick soil-cover and no vegetation, have been
demarcated as potential regions of failure. The slump-
ings have been studied further by field checking and
detailed measurements in order to get particulars of
the volume of siit brought down by each slide. The silt
from the shimped horizon has been estimated assum-
ing that a rectangular mass of overburden has been
removed from above the full reservoir level and
deposited in the reservoir. Figure 2 is a simple model of
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Figure 1. Map showing locations of slTurnping along valleys bounding Idukki reservorr,

a slump from which a rectangular mass of overburden
has slid down to the reservoutr.

DISCUSSION

The notable feature found in these valleys is the
slumpings of the weathered mantle. They are normal
gravity slides of overburden which moves down on a
curved or spoonlike surface, occurring either within
the overburden or at the junction of the basal rock and
the overburden (figures 3 and 4). These slumpings are
also known as “circular failures””.

The mechanism of these failures could be explained
as follows: The reservoir obstructs groundwater flow
upsetting the groundwater regime and locally raises
the water table. The soil not saturated before the
infilling of the reservoir gets saturated and weaker, and
becomes unstable. Instability would manifest stself by
the development of slip surfaces and movements
initiated along the same. Added to that, the low
shearing strength of soil hastens the mechanism of
failure.

The present study has revealed that stlumped hor-

izons and regions of potential slumping are more
towards the upstream of the reservoir (figure 1). In
addition to the causes of failures mentioned above,
larger number of perennial rivulets in the upstream
side probably caused more slumpings in the upstream
side. The area affected by water fluctuation would also
be more in the upstream.

In general, when the reservoir level goes down,
valleys with steeper slopes and high moisture content
get exposed making easy for the cohesive soll to fail.
Lack of vegetation either localises the failure or
augments the mechanism. Further, in the valley slopes
of unconsolidated soil and clay, as in the present case,
there is a steady decrease in the strength of soil towards
a long term residual condition. Repeated stages of
swelling and softening as a result of reservoir fluctu-
ation cause dissipation of residual stress. Ingress of
water along fissures {figure §), in such conditions,
initiates slumping. Presence of fissures, non-
upiformity of shear stress along potential failures and
local anthrapogenic overstressing would lead to pro-
gressive slope failures,

Volume of silt contributed to the reservotr by each
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Figure 3. A major slumping in Periyar arm of the
Idukks reservoir. The terracing on the slope is the
result of beach action of reservoir water at different
periods of lowering.

slumping has varied between 6 m? to 17820 m® and the
total contribution to the reservoir from all the slump-

Figure 4. Another major slumping in the Cheruthoni
arm of Idukki reservoir.

ings is calculated to be the order of 3 x 10° m?. This
siltation does not appear to be significant consider-
ing the total storage capacity of the reservorr
(1691 x 10°m® at FRL). However, unless proper
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effective measure of stabilisation and the most satisfoc-
tory trees would be those having high transpiration rates
and water intake capacity. For this purpose, it appears
that the deciduous trees are the most suitable ones.
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