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PROPOSED UPPER KADURUGALDOLA MINI HYDROPOWER PROJECT

Chapter 3

DESCRIPTION OF THE EXISTING ENVIRONMENT

This chapter provides a detailed description of the study site of the proposed Upper
Kadurugaldola Mini Hydropower project including physical, biological socio-economic,
archaeological and cultural important areas which are likely to be affected by any activity of

the project during project implementation.

3.1 Physical Environment
3.1.1Topography

Extensive faulting and erosion over time have produced a wide range of topographic features in Sri
Lanka making the most scenic places in the world. Three zones are distinguishable namely, the
central highlands, the plains and the coastal belts.

Project area belongs to the highlands and wet zone of the country. The relief of the project area
ranges from 300-700 MSL and an undulating topography can be observed. The high rainfall
(4000mm to 5000mm) of the area has resulted in rich vegetation, an environment of greenery
interspersed with the streams and waterfalls. Padi Oya flows down steeply from east to west along
relatively narrow, U-shaped, minor valley. Irregularly disturbed narrow valleys through which
perennial streams flow are also a common feature resultant by the influence of geological structure
of the area.

It is situated in the central in northern part of the no 7507 Balangoda 1:10,000 map sheet

published by the Survey Department (Fig .1).
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Figure 4: Google map showing the main project components with the cross sectional view

3.1.2 Geology and Structure of the area

More than 85% of Sri Lanka’s surface lies on Precambrian strata, some of it dating back 2 billion
years. These basement rocks are classified in to four main lithological units; (1) Highland Complex
(HC), (2) Vijayan Complex (VC), (3) Wanni Complex (WC) and (4) Kadugannawa Complex (KC).

The granulite facies rocks of the Highland series (gneisses, sillimanate-graphic gneisses, quartzite,
marbles and some charnokites) make up most of the island and the amphibolite facies gneisses,
granites and granitic gneisses of the Vijayan series occur in the eastern and southeastern lowlands.
Jurassic sediments are present in very small areas near the western coast and Miocene limestones
underlie the northwestern part of the country and extend south in a relatively narrow belt along the
west coast.

The metamorphic rock surface was created by the transformation of ancient sediments under
intense heat and pressure during mountain-building processes. The theory of plate tectonics
suggests that these rocks and related rocks forming most of south India were part of a single
southern landmass called Gondwanaland. Beginning about 200 million years ago, forces within the
Earth’s mantle began to separate the lands of the southern Hemisphere, and a crustal plate
supporting both Sri Lanka and India moved toward the northeast. About 45 million years ago, the
Indian plate collided with the Asian landmass, raising the Himalayas in northern India, and continuing
to advance slowly to the present time.

Geologically Sri Lanka experiences lesser number earthquakes or no major volcanic events because it
rides on the centre of the plate.
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Figure 5: Major geological units of the Sri Lanka

Project area belongs to the Highland complex and therefore, the structures here are dominated by
meter-scale layering with an internal fabric showing evidence of ductile deformation, including
transposition of layering, coupled with extreme flattening and stretching.

The project area consists of high grade, lithologically and isotopically distinct, proterozoic
metamorphic rocks (Figure 5: Geological / Structural map of the project area).
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Figure 6: Geological / structural map of the project area (Extracted from 1:100000 Geology Map sheet No.17
published by the GSMB)
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Major rock types found in the area are as follows;

e Quartzo feldspathic gneiss
e  Gt-bt gneiss

e Charnockitic gneiss

e Quartzite

e Granitoid gneiss

Quartzo feldspathic gneiss is the main rock type, striking along N60°E and dipping mainly towards
NW about 10° and occurred in many places of the river bed. However, the foliation plane flexures
from place to place.

Gt-bt gneiss and charnockitic gneiss are the other major rock types, which are having a similar
orientation while a minor amount of quartzite and granitoid gneiss are present. Boulders of these
different rock types are considerably accumulated within the whole stretch of the Padi oya in the
project area.

Plate 2(a) Plate 2(b)

Figure 7: Geological structures observed at the project area. (Plate 1(a)-Quartzo feldspathic gneiss bedrock
observed near the proposed weir location. Plate 2(b)-Rock contact found at the weir location.

Two significant joint systems could be observed with their strikes trending towards N20°E and
N50JW and both dipping vertically. The corresponding intensities are about 2 /m and 1 /m.

Overburden deposits

Major soil types found in the region are reddish-brown and yellowish-brown sandy-silty clay.
Residual deposits are significant while a smaller portion of alluvial soils are found, especially around
drainage paths. As well as some colluvial deposits are found with embedded erratic boulders. Most
of the soil profiles in the study area are almost similar in textural variations. Moreover the
weathering profiles show that the thickness of the soil overburden ranges from 1-5 m.
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The thickness, soil type, soil moisture and cropping pattern within the drainage basin may be
changed by the perennial and seasonal streams / tributaries.

Plate 1 (a) Plate 1 (b)

Finger 8: Soil overburden is mostly consisted with residual type, reddish brown clayey soil and thickness is
about 1-5m (Plate 1(a): Photograph taken at the proposed Forebay tank location, Plate 1(b): Photograph taken
at the excavated test pit at topmost area of the hill along the penstock path, around 150m from the Forebay
tank)

3.1.3 Concise information about the land use within the study area

The nature of agricultural pursuits in Sri Lanka has changed over the centuries and has usually
dependent upon the availability of arable lands and water resources. As expanding population and
commercial pressures reduced the amount of available forest land however, slash and burn
cultivation steadily declined in favour of permanent cultivation( tea) by private owners. Plantation
farming resulted in a drastic reduction in the natural forest cover and the substitution of
domesticated crops, such as tea.

The typical settlement pattern in the tea cultivating areas, that is a compact group of houses or
neighbourhood surrounding one or several religious centres that serve as the focus for communal
activities is common in the area. Tea cultivations, Chena cultivations and forest areas are common in
the project area. Individual houses have vegetable gardens in their compounds. Legal and illegal gem
mining is also prominent in the area.
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Figure 9: Land use pattern of the proposed project area (Extracted from 1:50000 digital map layers)
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3.1.4 Hydrology

e A detailed study report on Hydrology of the project Area is given in Annex:

viii-i.

e Cross sectional profile of the river at the proposed weir site and cross
sectional profiles at 25m, 50m and 100m upstream from the weir is attached

in Annex vf1-vf9.

e The highest flood level in the project area is approximately 1-1.5m. This is in
accordance with visible indicators in the project site and information from

villagers.
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