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Ceylon Electricity Board Moragalla Hydropower Project
Feasibilitly Study

EXECUTIVE SUMMARY

Background to the Project

Estimated total hydropower potential in the country is about 2000 MW and already 1357 MW
has been exploited. As at year 2008 statistics, the total installed capacity of the power plants
(hydro, thermal and non-conventional renewable) was 2645 MW with gross energy generation
of 9901 GWh. Out of this total installed capacity, 1357 MW has been from hydropower plants
accounting to 41.8% of the gross generation while the balance 1288 MW was from other
power plants accounting to 58.2% of the gross generation (CEB Statistical Digest 2008).

With the increase in demand for energy to provide for the country's economic and social
development, the annual growth rate for electricity demand is expected to be about 6 — 8%
(LTGEP 2008-2022).

Sri Lanka has been heavily depending on hydroelectricity during the past due to its relatively
high rainfall availability in the central highlands where most of the Hydropower Projects are
located. With the high costs involved and the social and / or environmental impacts associated
with large scale hydropower developments, it is increasingly becoming difficult to further
exploit hydro resources. And hence, future power generation is predominantly fossil fuel
based and Sri Lankan power system which is predominantly hydre based will have to
transform into a thermal based system while preparing hydropower systems for peaking duty
(CEB's LTGEP 2008-2022)

Justification of the Project

Biomass and hydro are the only indigenous renewable sources of energy available in Sri
Lanka and hydro is the main source of primary commercial electrical energy. All fossil fuel
based electricity generation will have to continuously depend on imported primary energy
resources for electricity generation. However, the world's oil prices are escalating rapidly and
hence, developing of remaining hydropower potential even if they are of medium size is fast
gaining attraction from CEB point of view.

Moragolla project is one such project that has been identified by CEB as a candidate
hydropower project in their Long Term Generation Expansion Planning Studies. It is also one
of the projects that have been identified for development under the Mahinda Chintana 10-year
development plan of the Government of Sri Lanka.

This report produces the findings of the Environmental Impact Assessment (EIA) study for the
Proposed Moragolla hydropower project carried out during the period February to April 2009
in accordance with the specific requirements of the Sri Lankan EIA process.

Environmental Impact Assessment (EIA) Process

The EIA study Identifies, predicts and evaluates the likelihood environmental impacts of the
project on the Physical, Biclogical and Social Environment, Proposes measures to mitigate
negative impacts and prepares a suitable environmental monitoring programme to monitor
changes to the environment and to ensure due implementation of mitigatory measures.
Therefore EIA study ensures that the development project is implemented while giving due
consideration for environmental sustenance from the inception itself i.e. from planning and
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designing of the project. The Environmental aspect addresses the common resources to be
shared and possibly, protected in the area and therefore the EIA study looks beyond the
immediate project interests.

EIA has to be carried out for all prescribed projects as listed in the National Environmental
Act No. 47 of 1980 as amended by Act No. 56 of 1988 (NEA). NEA is the Sri Lanka's basic
national charter for protection and management of the environment. The Central
Environmental Authority (CEA) is the agency charged with the responsibility of implementing
the provisions of the NEA.

The EIA process is implemented through designated Project Approving Agency (PAA) which
is the Mahaweli Authority of Sri Lanka (MASL) for the proposed Moragolla hydropower
project. Accordingly MASL has issued the Terms of Reference (ToR) for the EIA study.

The Ceylon Electricity Board (CEB) being the client has awarded the Feasibility Study
including the EIA study to the Consultant, Central Engineering Consultany Bureau (CECB).

Introduction

The Proposed Moragolla hydropower project is located in the Kandy district in the Central
Province of Sri Lanka closer to the Ulapane town. The project consists of a reservoir formed
by constructing a dam across the Mahaweli Ganga to divert water via a conveyance system to
a powerhouse located downstream on the left bank of the Mahaweli Ganga closer to Ethgala
town,

In compliance with the ToR issued by the MASL, the EIA consultants have prepared the EIA
report for the proposed Moragolla Hydropower Project covering all relevant issues identified
therein by adopting the following procedures.

» Meetings with the project proponent (i.e. the Ceylon Electricity Board)

Field visits to cover the project area, including reconnaissance visits to the various

intervention locations for understanding the possible impacts in general

= Literature survey of the available printed material on the project area.

» Collection of data from government offices in and around the project area and Colombo.

= Collection of secondary information from relevant government agencies, i.e. Divisional
Secretariats, Pradeshiya Sabhas and Grama Niladhari offices, and interviews with officers
of these agencies

= Conducting discussions with communities living around the locations of project
interventions,

The implementation of the Moragolla Hydropower Project shall be in conformity with the
following policies and parliamentary enactments,

= National Environment Act. No. 47 of 1980 as amended by Act No. 56 of 1988

» S5ri Lanka Electricity Act, No. 20 of 2009

= Mines and Minerals Act No. 33 of 1992

= Mahaweli Authority of Sri Lanka Act No. 23 of 1979

= Soil Conservation Act No. 25 of 1851 and No., 29 of 1953 and amended by Act No. 24 of
1996

Central Engineering Conzuttancy Bureaw'Al Habshl Consultants Page ii
Final Repart — Volume 3 — Environmental Impact Assessment Study — October 2012

Executive Summary



Ceylon Electricity Board Moragolla Hydropower Project
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= |rrigation Ordinance No. 32 of 1946, Act No.1 of 1951 and No. 48 of 1968, Law No. 37 of
1973

* Fauna and Flora Protection Ordinance as amended by Act No. 49 of 1993 and
subsequent amends.

=  The Antiguities Ordinance, No.9 of 1940 (now Act) and the subsequent amendments,
particularly the Antiquities (Amendment) Act No. 24 of 1998 is the primary Act.

= Land Acquisition Act

» National Involuntary Resettlement Policy (NIRP)

In addition, approvals from the following agencies are required for the due implementation of
the project.

= Mahaweli Authority of Sri Lanka (MASL) as the Project Proponent and the owner of the
lands where locations of the project interventions will be

» Relevant Divisional Secretaries

» Relevant Pradeshiya Sabhas

* Road Development Authority (RDA)

* National Water Supply and Drainage Board

=  Dept. of Archaeology

=  Geological Survey and Mines Bureau (GSMB)

=  Dept. of Agriculture

* The Department of Wild Life Conservation

* Department of Irrigation (ID)

* Dept. of Agrarian Development

Comparison of Alternatives

During the Engineering and EIA studies 03 altematives have been considered, In selecting
the best alternative, technical, economic, environmental and social aspecis have been

considered.

No Action alternative

The main purpose of the proposed project is to generate electricity to meet the electricity
demand. If “No Action" alternative is opted, the proposed power project will not be
implemented and hence will also not yield any of the positive impacts associated with the
project implementation. Further, there will be no environmental impacts associated with any of
the above three alternatives mentioned and the environment will remain intact as it is now.

However, if the project is not implemented, the country will have to forego 81.65 GWh of
mean annual electric energy. Electric energy foregone in the absence of the proposed
hydropower project will have to be generated from an alternative source namely a Thermal
power plant with 13 MW diesel plant and 14 MW gas turbine to meet the electricity demand.

This means relying on fossil fuel imports resulting in the drainage of large sums of foreign
exchange to the tune of US$ 11 million (Feasibility Study Report - Volume 5 : Appendix K)
annually resulting in a loss to the national economy. Moreover, the operation cost of this
power plant is vulnerable to fuel price fluctuations whereas the operation cost of the Moragolla
Hydropower Project will be independent of such changes.
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In addition, gaseous emissions from power plants using fossil fuels are a major contributor to
climate change and resulting impacts. Limiting the extent of such change and its impacts will
depend, among other things, on the continuing and increased use of renewable energy

sources including hydropower,

This means, the implemention of the Moragolla hydropower project has a leverage over the
“No Action" alternative which does not prove advantageous from environmental, social and
economic point of view. Therefore, comparison of alternatives has been limited only to the
above mentioned 3 alternatives.

Throughout the project, from the outset of initial planning, site selection and preliminary
design, the approach to the EIA and engineering studies has been 'Mitigation by Planning and
Cesign’ whereby potential environmental impacts have been identified and measures
introduced to reduce the adverse impacts as far as is practicable. This has reduced the
overall potential for adverse impacts to occur as well as the need to apply mitigation
measures.

Incorporating the findings of the EIA in the project designs ensures that the final design of the
power project conforms to the principles of sustainable development (i.e. one which balances
the effects of economic, environmental and social issues)

Preferred alternative

In this approach of "Mitigation by Planning and Design”, site selection and selection of the
project layout have been carried out to minimize the impact on environment. From the
assessments carried out during feasibility studies, a location in proximity to that identified
during Pre-feasibility study as given in Alternative 2 but with the reservoir FSL at 548m asl has
been selected as the preferred alternative.

In the selection of this best alternative, possible loss of agricultural lands, inundation of
populated areas and infrastructure, possible health hazards and environmental management
aspects have been given consideration in addition to the costs of dam and waterways.

This approach of 'Mitigation by Planning and Design’ can be further extended in the detailed
designs of the project to minimize environmental impacts and the need to carry out mitigation
measures and thus reducing the resulting costs involved.

The preferred alternative has been hereinafter referred to as the proposed project.

The proposed project

The proposedproject consists of a 35m high concrete gravity dam constructed across the
Mahaweli Ganga and is located between the two confluences of Kothmale Oya / Mahaweli
Ganga and Atabage Oya / Mahaweli Ganga,. Kothmale Oya and Atabage Oya are two major
tributaries in the upper Mahaweli Ganga basin. The dam is provided with a spillway having 05
gates to discharge a 10000 year flood of 6000m®/s.

The reservoir FSL is fixed at 548m asl and has an effective storage of 1.87 MCM and the
surface area at FSL is 36.5ha. The waterways carrying 45 m/s consist of an underground
tunnel and surface penstock located on the left bank of the Mahaweli Ganga in the project
area which conveys water via a surge shaft and penstock to the surface Powerhouse located
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near the confluence with Atabage Oya. The Moragolla Project has an installed capacity of
28, 5MW with an average annual electricity generation of 81,65 GWh.

The salient features of the project are given at the end of the Executive Summary.

The reservoir with a surface area of 36.5 ha at the FSL will inundate a 400m stretch of road,
Mawatura to Atabage (Galatha) at the right bank which passes over a low lying area
immediately upstream of the proposed dam. A new road of nearly 1 km will be constructed in
place of the inundated segment of the road.

Other infrastructure related to project will involve setting up of camps/housing both permanent
and temporary for the use by workforce during construction as well as operation stage.

The project locations will be provided with construction power supply lines and water supply
lines. Aparl from the above, the construction camp needs to have a couple of other
infrastructural facilities towards the well being of its inmates and the local inhabitants, Among
these, health centre, reading room, garden/park, children's playground, nursery schoolf
creche, etc. are important. The medical centre should have adequate facilities for diagnosis
and treatment of diseases (particularly waterborne and communicable diseases), fractures

and burns (resulting from accidents) and to underiake vaccination programme

A check post, a police out post, extension counters of the local post office and Bank and a
super market are the other requirements in the camp area. Further, fire extinguishers have to
be established at different points within the project area towards preventing accidents from

fire,

Study Area

The study area for the environmental impact assessment has been confined to the areas
defined in the ToR and is as follows.

1. Froject site [Area directly affected by the project itself and areas indirectly affected
(maintenance area etc.)

2. Location affected by construction activities (quarries, refuse disposal area, traffic
diversions, work camps, temporary access road, etc.)

3. Area beyond the project site where there is potential for environmental impacts.

4. Assessment of the present ecological status including biodiversity of the project area
confined to the following areas.

= Fauna and flora in the river from 50m upstream of Dam to 50m downstream from the
tailrace outlet.

= Fauna and flora in the inundation area up to the high flood level and in the 60m
reservation area from high flood level

= Fauna and flora along the river reservation at a distance of 60m from the bank along
transects at reasonable intervals, location of line transect determined according to habitat
variation and 100 meter gradient contours.

* Fauna and flora in the spray zones
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* Fauna and flora of the tunnel location, 25m on either side of the tunnel line at reasonable
intervals. Positions of the line transects determined according to habitat variation and 100

meter gradient contours.
* Fauna and flora at the powerhouse, switch yard and other construction sites

Keeping in line with the above requirements of the ToR, the extent of the study area for the
socio-economic surveys was taken to cover approximately a radial distance of 1Km from each
of the geographic locations for proposed development interventions and covers even the
areas beyond this for data collection where there are potential environmental impacts such as
impacts on human settlements. A belt of 300m as the corridor of the proposed tunnel and a
50m wide belt as the corridor of the power transmission line were included as the study area.

Significant Impacts

Any project will have both positive and negative environmental impacts and these impacts can
be expected during the project construction and also during the operation of the project. In
evaluating the environmental impacts, the physical, ecological and social environments have

been considered,

The EIA study has looked into the environmental impacts both positive and negative during
both the construction and operation phases. Impacts have been identified as long term / short
term impacts and where possible, effects have been guantified. Predictions that have been
made are qualitative and are based on professional judgment supported by field
investigations, meetings and discussions held with the stakeholders of the project and / or

analysis by computer models.

Reservoir area of the proposed project being confined mostly within the steep river banks has
proven to be one of the major advantages of the project thus limiting the resettiement effects
and also the need for cutting of large number of trees. Non-existence of environmentally
sensitive areas such as forest reserves or wildlife reserves in the project area are also some
of the other factors which are of advantage to the project.

Based on field observations and information that has been gathered during landslide
investigations carried out in the project area it has revealed that there are no landslides or
earth slips been reported in the project area and no old landslides or potential landslides
observed in the area except for several gully erosions and bank failures. Therefore the project
becoming feasible without provoking landslides is also a positive factor for citing of the project

componeants.
Table ES 1 gives the significant impacts.

With respect to Archeology, major observations revealed that there are no above ground
monuments of archeological importance within the area where the project is going to be

developed.

It is to be noted that with regard to the problem of the existing fecal pollution levels in the river
water downsfream, detailed studies including water quality covering different seasons is
recommended to be undertaken by CEB in order to study this effect comprehensively
immediately prior to construction work commence.
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Table ES 1 Significant Impacts (not listed in any order of priority)

[ i

|
| TyReef Description of Impact .l
Impact
Negative Impacts
1, Enhanced water pollution in the river downstream due to drying of rivar, ]

Soil erosion during heavy rains during construction and from spoil dumping

L M

siles
__: Adverse effects on slope stability in the reservoir area due lo water level
fluctuations
4. Inundaticn of 400m stretch of existing Mawathura — Galatha road
Construction hazards including injury to workers and potential damages to
5. nearby properies due to ground induced vibrations and shocks arising from

blasting activities during construction
Temporary |lowering of ground water levels due to tunnel excavations
causing disturbances to the drinking water wells and making it difficult for

6.
farmers to cultivate the paddy lands which depend on walers from natural
streams
4 Disturbance to the livelihood of about 210 farmer families depending on I|
' | irrigation water from Dunhinda irrigation feeder canal
. |i Loosing employment of workers of Crysbro Poultry Processing Indusiry and |
| 8 the livelihood of people dependent on them, livelihood of poultry suppliers
[ and maize out growers will be adversely affected,
| g Loosing bathing and washing locations and sand mining locations for the
' | people
10 | Evacuation of 26 families and acquisition of lands of people living in the
: | project area for construction works,
Increased traffic flow causing inconvenience to road users, wear and tear
11 {damage) to road surfaces due to heavy vehicles visiling the site with plant,
’ | machinery and equipment and due to frequent movemenl of vehicles
fransporting materials. .
12, Disturbance to humans and fauna from noise and vibrations .
| 13, | Removal of 489 trees of DBH over 20 cm. f
14, Low flows of river downstream of river affecting aguatic species '
| Positive Impacts |
Reduced gaseous emissions from the power plant and hence reduced ’
1. impacts on climatic change and generation of clean energy, savings on
| foreign exchange otherwise have been used on importation of fossil fuels.
L 2. | Employment uﬁpununities to people in the area
2 | Improved access facilities in the area
| 4. |Existence of a reliable supply of water for farming community in the

! | Gampelawela irrigation scheme {conditional)

5 E Reliable and adequate supply of water for the activilies of the Crysbro
' Poultry Processing industry (conditional)
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With regard to the stability of slopes of the river banks due to reservoir water level fluctuations
in the Ulapane Industrial Estate area, it is proposed that studies may be undertaken during
detail design stage to assess the stability of the reservoir banks. Nevertheless measures to
stabilize the embankments has been proposed.

Mitigatory measures
Table ES 2 gives the proposed mitigatory measures for the significant impacts.

Most of the impacts can be mitigated by following environmental best practices during design,
construction and operation of the hydropower plant. Recommendations made by NBRO and
NRMC which have also been incorporated into this report will be followed during carrying out
mitigation measures. Mitigation of these impacts will have to be achieved through rigorous
monitoring programmes that will be implemented before the project commencement, during
and after the project construction.

It is also noteworthy of menticning that although the project does not have any additional
impact on ponding of Ulapane Oya which even at present, occasionally experiences certain
ponding in some areas upstream of the bridge over Ulapane Oya on the road from Gampola
to Nawalapitiya during floods of higher return period. It is seen that this flood plain is being
gradually encroached and some buildings are coming up. In future, once the project is in
place, such flooding can be conceived to be due to the project by the communities who will
not remember it as an old feature. It is therefore proposed to mark the area of Ulapane Oya
below contour of 550m asl| as an area not permitted for construction. Nevertheless a 100m
wide strip around the perimeter of the reservoir will be declared as a reservation area that will
be managed by CEB and will maintain the reservation area as a green belt (wherever
feasible) and appropriate action will be taken to prevent earth slip during , erosion etc. Any
future constructions within this reservation will require CEB approval. With the assistance of
the Attorney Generals Department, CEB will work out a suitable mechanism to exercise
restrictions within the reservoir reservation area. This mechanism will be tied up to the current
practice followed for obtaining required approvals from the local authority and / or any other
authority.

Keeping in line with the requirements of the ToR, outlining of the Disaster Management Plan
and the Emergency Action Plan in the event of a flood has been proposed.

Environmental Monitoring Programme

A Comprehensive Monitoring Plan including Compliance Monitering and Impact Confirmation
have been presented in this EIA report. The EIA study has given emphasis on the
establishment of a reliable and sustainable institutional mechanism to monitor the impacts
which is of primary importance for sustainable development.

Conclusions and Recommendation

On the assumption that the recommended mitigatory measures are duly implemented and
monitored in accordance with the guidelines given in the EIA study, it is concluded that there
are no major environmental impacts which are beyond control with the proposed construction
and operation of the Moragolla Hydropower Project.

The Moragella hydropower project is therefore capable of meeting the demand for electricity
with |least environmental impacts which are manageable. Therefore it is recommended that

this project be implemented.
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hMHﬁZM@mwm%mwmmmeMQmwmmﬁmmmﬂmmmewmﬂmmmmmmmmmmmmMWMWﬂmmm

Mitigatory Measures | Positive Impact Enhancement Measures

Mitigatory Measures

Cutlef from the Crysbro Processing Iindustry faken fo a location downstream of the
powerhouse, release of 1.5 m’/s as environmental flow downstream, proper sanitary

Implementation of Soil Conservafion Plan and construction of dykes at dumping

Provide suilable measures (o preven! failure of soll slopes such as upslope drainage
and suitable retaining structures and provide loe proleclions on steep slopes at

Tunneling operation needs to be carried out very carefully and tunnel excavation by
blasting will be caried out in accordance with the blasting methodology investigation
repors, provide proper supporting and dewatering systems, occupational health and
safety plan lo be followed, adopt proper material handling fechniques and provide

Affected people will be provided with drinking water from bowzers during the
construction pericd where their drinking water wells are affected. The farmers who
face difficulty of cultivation of paddy lands are to be paid compensation for the

From the environmental flow of 1.5 m'fs released downsiream, 0.29 mfe will be
released continuously to satisfy the two major river users, namely the farming
community in the Gampolawela scheme and the Crysbro Poultry Industry,

[ Type of & o ;
Impact escription of impact
Negative Impacts
1 Enhanced water poliution (wilh existing high fecal pollution levels) in lhe river
downstream due to drying of river and due lo presence of labour camps
st # g and sewerage facilities to be provided.
2, Soil erosion during heawvy rains during construction and from spoil dumping sites ;
| . Y . . e sites with suitable provisions for drainage.
3. Adverse effects on slope stability of the reservoir banks due lo water level Muctuations
| vulnerable places along reservoir banks.
I T A
4, Inundation of existing 400 m stretch of Mawathura — Galatha road Frovision of new diversion road.
Construction hazards including injury to workers and damages lo propery, potential
5. damages to nearby properties due lo ground induced vibrations and shocks arising
from blasling activities during construction
Emergency Centres.
Temporary lowering of ground waler levels due lo lunnel excavalions causing
B. disturbances to the drinking water wells and making it difficult for farmers o cultivate
the paddy lands which depend on waters from natural streams. ,
o ¥ seasons affected during the period of funnel consiruction.
- Disturbance to the livelihood of about 210 farmer families depending on irrigation water
. I from Dunhinda irrigation feeder canal
Loosing employmenl of workers of Crysbro Poullry Processing Industry and the
8 livelinood of people dependent on them, livelihood of pouliry suppliers and maize out
_growers will be adversely affected,
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| Processing industry {conditional)

Type of e
gt Description of Impact Mitigatory Measures [ Positive Impact Enhancement Measures
. ; ; Provide a pool with steps near the new Ulapane bridge as an alternative place for
Loasing bathing and washing locations of the le and livelihood of sand mi
o g g g e d miners; bathing and washing. For sand miners affected, provide either compensation for the
period affected or provide employment during project construction and operation.
Resettlement of families and provide compensation to people affected in accordance
with the National Involuntary Resetliemant Paolicy (MIRP). Affecled families to decide
’ . — oy | th 1 i fi i i
10 Evacuation of 26 families and acquisition of lands of people living in the project area for t ? typ: DL?QWPE:'ET:IDH _lhe',r o :r {a:erna;m;a la,:d and huus?s '?r comparnsalion
A construction of the project, in cash). rmmi'f o be given to the affected families whose livelihood has been
affected lo provide employmenit during the Project implementation. & comprahensive
Reseltlement Plan to be developed during the delailed designs stage of the
. propased project.
Increased traffic flow causing inconvenience to road users, wear and lear (damage) to z i
. . . , i Froper trafiic management praclices, frequent welting /wet spraying of dusty
11. road surfaces due to heavy vehicles visiting the site with plant, machinery and _ :
; " ! : surfaces, Immedialely attend to the repair of damaged roads.
equipment and due o frequent movement of vehicles transporting materials.
. ) . . Construction works to be carried out in adhering to the environmental standards
12, Disturbance to humans and fauna from noize and vibralions ) , ) . , . , ,
specified for noise and vibration, restricl construction works during night time
Re-plantation of a 100 m buffer zone as a green belt arcund the high flocd level of
13. Removal of 489 trees of DBH over 20 cm. P . ¢ ?
the proposed resenoir
14. Low flows of 400m river stretch downstream of dam affecting aquatic species Environmental flow of 1.5 m*/sec will be released downstream from reservoir
Positive Impacts Impact Enhancement Measures
Feduced gaseous emissions from lhe power plant and hence reduced impacts on
1. climatic change and generation of clean energy, savings on foreign exchange | CEB fo investigate the possibility of oblaining carbon credit benefits.
_otherwise have been used on importation of fossil fuels. =—
. . Local people in the area to be given preference in employment during the
2. Empl ent opporunities lo lg in the area ) . :
ployment oppo peop construction and operation of the project.
3. Improved access facilities in the area Improving the existing roads and construction of new roads under the project.
4, Existence of a reliable supply of water for farming community in the Gampolawela | Ensure minimum flow release downstream from the dam, improve the existing
irrigation scheme {conditional) irrigation diversion facilities. |
Reliable and adequale supply of wat r the activilies of the Crysbro Poull
5. 9 PRY s B : G SetpRb Rt Ensure minimum flow release from the reservoir to the downstream of the dam.
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Salient Features of the Project

Hydrology

River Basin

Catchment Area (Total)
Catchment Area(Effective)
Mean Annual basin rainfall
Mean Annual inflow

Met Reservoir Evaporation
sediment Yield

Probabie Floods at Dam site
10,000 year

25 year

Reservoir

Full Supply Level

Minimum Operating Level

Total capacity at FSL

Surface Area at FSL

Mean Annual Energy Generation
Firm Energy Generation
secondary Energy Generation

Dam & Intake

Type of Dam

Height

Crest Length

Design Flood Q 10,000
Design Flood Level
Elevation at spill crest
No of Spillway bays

Type of Gates
Gate Dimensions

Energy Dissipater
Number of Trashracks

Size of Intake gate
Bottom Outlet

Capacity

Mahaweli

809 km*

247 km*

4000 mm (Effective Catchment)
21.95m’/s, 690MCM, 2796mm
1085mm

less than 250m>/km?/yr

6000m°/s (For Design of Spillway)
1058m’/s
(For Design of Temporary works)

548.00 m asl
542.00 m asl
4.23 MCM
36.50 ha
81.65 GWh
66.12 GWh
15.53 GWh

Concrete Gravity
3sm

214.50m

6000 m3/s

548 25 m asl
534.00 m asl
05

Tainter (one with top flap gate)
15m X 15m
Stilling basin

03

4mx 6m

01 No.

(with 02 gates ; 01 no. revision
gate and 01 no. service gate)
260m°/s
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Size
Facilitation of
Environmental release

Waterways

Design Discharge
Headrace tunnel

Length

Length concrete lined :

Length steel lined
Internal Diameter
Type

Slope

Sill elevation at inlet
Shape

Surge shaft
Type

Shape
Height

Diameter upper tank
Up surge water level

Down surge level
Penstock Tunnel

Length
Diameter

Surface Penstock
Length

Diameter
Mo. of lines

Powerhouse & Tailrace

Power house type
Length, L= 29.0m,

Tailrace channel
Shape

Crest level at the outfall
MNormal Tail water level

Maximum TVWL

4m X 4m
1.5 m’/s through a separate pipe
{at elevation 534m asl)

45m’ls

2980 m

2835m

145m

4.5m

Concrete Lined

0.5%

530 m asl

Excavated- Horseshoe
Lined -Circular

Restricted Crifice type
Circular

73m

13.50m

566.92m asl

526.67m asl

145 m
3.3m

185 m
varies 2.7m to 1.5m
01

Surface
width, W = 180 m

Open channel, 25 m long
Rectangular channel with a
bed width of 148 m

471.6 m asl

473.00 m asl

486 50 m asl
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Power Generating Equipment
(1) Turbines

Type

Speed

Rated output
Rated Head

{(2) Generators
Speed
Rated Voltage
Rated Qutput
Power factor
Rated Frequency

(3) Transformers

Type
Rated Voltage
Fated Qutput

(4) Switchyard

Transmission lines

(1) 132kV line to Kothmale Switchyard

Type

Lenath

Vertical Axis Francis
500 rpm

13.25MW x 2 Units
69.38m

500 rpm

11 kW

17.20 MWA x 2 units
0.85

50 Hz

Three phase oll immersed type
132 ki1 kV
17.20 MWVA x 2 units

Outdoor, 132 KV

Overhead, double circuit with
single mode OPGW

500 m

(connect transmission line from
Moragolla switchyard to Tower No. 3,
Circuit No. 1 of existing 132kV
Polpitiya-Kiribathkumbura
transmission ling)
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1.9 Background of the Project

Ceylon Electricity Board (CEB) coming under the purview of the Ministry of Power
and Energy is the main state sector agency responsible for generation, transmission
and distribution of electricity. CEB has been entrusted with developing and
maintaining an efficient, coordinated and economical system of electricity supply in
accordance with any appropriate license issued by the Public Utilities Cornmission of
Sri Lanka as per the Sri Lanka Electricity Act no. 20 of 2009. Policy directions by the
Government for the Power Sector have made it possible even for private sector
participation in power generation since 1596,

Moragolla hydropower project has been first identified in the Hunting Survey
Corporation Study in 1962. It has later been studied during the Master Plan Study for
Electricity Supply of Sri Lanka conducted in 1986-1988 by the Ceylon Electricity
Board with the German Technical Corporation GTZ.

In this Master Plan Study, 27 potential hydropower sites have been identified as
capable of generating electricity at a long term average cost of 15USCts/k\Wh (1988
prices). From these potential hydro projects, CEB has considered 04 prospective
hydro projects as candidates in their Long Term Generation Expansion Planning
studies (LTGEP 2009-2022). One such project is the Moragolla hydropower project.

In 20086, a review of the Moragolla Hydropower Project cost has been carried out by
the Japan International Cooperation Agency (JICA) during "Master Plan Study on the
Development of Power Generation and Transmission System in Sri Lanka” in
response to a request made by the Government of Sri Lanka (GOSL). The Kuwait
Fund for Arab Economic Development (KFAED) has offered a grant for the feasibility
study of Moragolla Project (CEB's LTGEP 2008-2022)

The proposed dam site for Moragolla is located in the Mahaweli river and about 3km
downstream of the confiuence of the Mahaweli River and the Kothmala Oya and
upstream of the tailrace outlet of the Kothmale Power Station. The Mahaweli Basin is
the largest river basin in Sri Lanka covering a land area of 10448 Sg.km. and cutting
across five provinces, nine districts and fifty seven Divisional Secretariat Divisions.

The proposed Moragolia Hydropower Project and its impacted areas lie in the
Divisional Secretariats of Uda Palatha and Ganga |hala Korale Divisions which are
parts of the Kandy District of the Central Province of Sri Lanka.

The project location is given in Figure 1.1
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1.2 Objective and Justification of the project

Energy supply in the country is mainly based on three primary resources namely,
biomass, fossil fuel and hydro, Biomass and hydro are the only indigenous
renewable sources of energy available in Sri Lanka while all fossil fuels are imported.
Biomass consumption is mainly for household cooking, small commercial and

industrial applications.

Table 1.1 Electricity Generations 1988-2006

Peak !nstailf:d Hydrf:- Therm ?I Self _ Total

Year | Demand | Capacity Ganerat:nn Gen erat; on Generat: on (GWh)

(MW) (MW) | (GWh, %) | (GWh,%) | (GWh, %)

1988 504 1208 2507 (92.8) | 201 (7.2) 2798
1985 618 1240 2801 (98.00 57 (2.0) - 2858
1990 640 1289 | 3145(09.8) | 5(0.2) 3150
1991 685 1260 | 3116(92.3) | 260(7.7) = 3376
1852 742 1408 2500 (81.9) 640 (18.1) - 3540
1993 812 1409 | ro5(054 | 183(49) - 379
1994 810 1409 4089 (93.2) 275 (6.3) 22 (0.5) 4385
1995 980 1409 | 4514(94.0) | 269 (56) 17(04) | 4800
1986 a68 1408 3249 (71.8) 1126 (24.9) 152 (3.4) 4527
1997 | 1037 1585 | 3448 (67.0) | 463284 | 35048 | 5148
1998 1137 1636 | 91568 | 4554 (20.1) | 114(28) | 5683
1999 | 1291 s62 | 175678 | qop1(308) | (e | 8173
2000 | 1404 764 | S19TU8T) | aup6(s0.9) | 158(002) | 6841
2001 1445 sg74 | SM3U69) | aup7i514)y | 105(16) | 6625
2002 1422 1893 2696 (38.8) 4114 (59.2) 136 (1.9) G545
2003 1516 2180 3314 (435) | 4298 (56.5) 0(0) 7612
2004 1563 2280 2964 (36.3) 5080 (62.3) 115 (1.4) B159
2005 | 1748 2411 | 3455(39.4) | 5314 (60.6) 0 (0) 8769
2008 1883 2434 4634 (49.4) 4751 (50.6) 00 9385
2007 1842 2444 3947 (40.2) 5864 (59.8) | a{m 4811

Mole: Wind and small hydro generation is included in hydro generation figure.
Source: CEB Report on Long Term Generation Expansion Planning Studies 2009-2022

Estimated total hydropower potential in the country is about 2000 MW. As at year
2008 statistics, the total installed capacity of the power plants (hydro, thermal and
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non-conventional renewable) was 2645 MW with gross energy generation of 9901
GWh. Out of this total installed capacity, 1357 MW has been from hydropower plants
accounting to 41.8% of the gross generation while the balance 1288 MW was from
other power plants accounting to 58.2% of the gross generation (CEB Statistical
Digest 2008).

With the increase in demand for energy to provide for the country's economic and
social development, the annual growth rate for electricity demand is expected to be
about 6 — 8% (CEB's LTGEP 2009-2022).

Sri Lanka has been heavily depending on hydroelectricity during the past due to its
relatively high rainfall availability in the central highlands. Thermal power plants
consuming oil, steam / gas and diesel turbines also have been contributing for
electricity generation. When the Country faced a severe power crisis in 1896 due to
drought conditions the dependence on hydropower dramatically declined in its’ share
from 92.8% in 1988 to 40.2% in 2007. From 1996 onwards electricity generation from
fossil fuels rapidly increased and the hydropower generation remained more or less
static as can be seen in Table 1.1.

Table 1.2 Generation Expansion Plan 2007
[ Capacity Additions (MW)

| Peak : |
Year | Demand N?;g?f; | Tl.ﬁ;?l‘le Indo-
(MW) | “Farm e - CCY | Coal Hydro | Lanka Tnf_al
| W) | Mw | mw | Conn. |
| 2008 | 2032 ; -
| 2009 | 2221 ' | *200" ' 200
| 2010 | 2408 200 i *100°” 300
| 2011 | 2655 175 | 150 | 326 |
2012 | 2880 | L 285+ | 150 435 |
| 2013 | 3137 | ] 785 _ 785 |
| 2014 | 3385 | | ] 285 | | 285 |
| 2015 | 3674 | | | BOO ! | 800 |
| 2016 | 3977 ' ] 300 | | 300 |
2017 | 4298 | | 300 | 300 |
| 2018 | 4642 | || ] | 300 | ' 300 |
| 2019 | 5008 | ' ' 300 | 300 |
| 2020 | 5400 | | | 200 ! ; 300 |
2021 | 5819 | | 300 | _ 300
| 2022 | 6268 | i ' f | s00 | 500 |
[ Total | 200 |175|150| 300 | 3955 | 150 500 5430 |
Note “200MW GT part and 100 MW ST part of Kerawalapitiya Combined Cycle plant {CCY) + **285

MW Puttlam Coal Power Plant + Commitied Planis
Source  LTGEP 2008-2022, CEB
Moreover, most of the hydro potential in the country has already been exploited and

the availability of economic hydropower resources is limited. With the high cosis
involved and the social and / or environmental impacts associated with large scale
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hydropower developments, it is increasingly becoming difficult to further exploit hydro
resources, And hence, future power generation is predominantly fossil fuel based as
can be seen from Table 1.2, Therefore the Sri Lankan power system which is
predominantly hydro based will have to transform into a thermal based system while
preparing hydropower systems for peaking duty (CEB's LTGEP 2009-2022).

All fossil fuel based electricity generation will have to continuously depend on
imported primary energy resources for electricity generation. It has to be noted that
the world's oil prices are escalating rapidly and even gaseous emissions from fossil-
fuelled electricity generation are a major contributor to climate change. Limiting the
extent of such climate change will depend, among other things, on the continuing and
increased use of renewable energy sources including hydropower.

The Mational Energy Pelicy too promotes the development of Indigenous energy
resources to minimize dependence on non-indigenous resources subjected to
resolving economic, environmental and social constraints. Hence, developing of
remaining hydropower potential even if they are of medium size is fast gaining
attraction from CEB point of view.

In this backdrop Moragolla Hydropower Project can be considered as one of the most
potential and attractive sites for development as the site is conducive for hydropower
development with its favourable topography and geology as well as with its'
hydrology. Furthermore, the reservoir with a total storage of 4.23MCM at its full
supply level is confined mostly to the steep valley along the river and thus has only
limited adverse impacts on the environment which are manageable through
appropriate mitigation measures. The project would also generate positive
environmental benefits as it will replace the need for Thermal power plant which
would be the next generation alternative considering the capacity of the project.

Therefore, the project is capable of meeting the demand for electricity with least
environmental impacts. It is also one of the projects that have been identified for
development under the Mahinda Chintana 10-year development plan of the
Government of Sri Lanka.

Registration under Clean Development Mechanism (CDM)

It may also be of advantage to note that, since Moragolla hydropower project
produces cleaner energy than other options as it burns no fuel and does not produce
greenhouse gas (GHG) emissions, other pollutants or wastes associated with fossil
fuels, CEB could look into the possibility of considering Moragolla project for
registration under Clean Development Mechanism (CDM) based on carbon credit
revenues.

Under the Kyoto Protocol of the UN. Convention on Climate Change, some listed
industrialised countries have committed to reduce their emissions of greenhouse
gases including carbon dioxide and methane through CDM. Through this
mechanism, countries can reduce emissions by purchasing emission credits from
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other countries that invest in projects and pregrams that avoid GHG emissions and
produce a net global reduction in emissions.

1.3  Objective of the EIA report

1.3.1 General objectives of the EIA process

Feasibility of a project is based on technical, economic and environmental
considerations. The technical and economic aspects address the specific project
needs and the environmental aspects addresses the common resources to be
shared and possibly protected in the area. Environmental Impact Assessment (EIA)
is therefore an integral part of planning of the projects and it has the basic objective
of providing the necessary information for the decision makers on the environmental
sustainability of the project as it looks beyond the immediate project interests.

The EIA process identfies, predicts and evaluates the likelihood environmental
impacts of the project and prepares a suitable environmental management plan
(EMP) to mitigate the adverse impacis on the environment and spells out the
requirement for proper implementation of the EMP.

The methodology for the study consists of ascertaining the existing environment for
baseline data which is then compared with predicted changes. Conseguently, the
respective impacts of such changes are evaluated to ensure that all the planned
benefits shall be achieved with minimum adverse impact to the environment. Based
on this evaluation, planners and decision makers shall introduce modifications as
required to achieve a more workable and reliable project.

1.3.2 Environmental Impact Assessment (EIA) Process

Environment is an essential element in the development process and is being
recognized as a dimension in the decision making process, Therefore the
Environment is being given due consideration from the planning stage itself of the
project. Concern for the environment should not be seen as a constraint in
development of a project but as a challenge to be met when planning the project.

Environmental Impact Assessment (EIA) is a process by which the potential impacis
of development activities on the natural environment and the social environment are
predicted, measures suggested to prevent or minimize negative impacts and
enhance positive impacts. EIA has to be carried out for all prescribed projects as
listed in the National Environmental Act No. 47 of 1980 as amended by Act No. 56 of
1988 (NEA). NEA is the Sri Lanka's basic national charter for protection and
management of the environment.

Section 23CC of the NEA, regulations has been made by the Minister stating the
procedures that should be followed in order to achieve the EIA requirements of the
NEA, The Central Environmental Authority (CEA) is the agency charged with the
responsibility of implementing the above provisions of the NEA.

The EIA process is implemented through designated Project Approving Agency
(PAA) as prescribed by the Minister under Section 23 Y of the NEA in the Gazette
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Extra Ordinary No. 859/14 of 23" Feb, 1995 (Annex V) and Extra Ordinary No.
97813 of 04" June 1997 (Annex VI). Accordingly for the proposed Moragolla
hydropower project, the Project Approving Agency is the Mahaweli Authority of Sri

Lanka (MASL) and therefore has issued the Terms of Reference (ToR) for the EIA

study.

1.3.3 Specific Objectives of the EIA Report

The primary objective of this report is to present the findings of the EIA process
undertaken to determine the potential environmental impacts associated with the
construction and operation of the Moragolla Hydropower Project. Throughout the
project, from the outset of initial planning, site selection and preliminary design, the
approach has been one of "Mitigation through Planning and Design®, whereby
potential environmental impacts have been identified and measures introduced to
reduce the adverse impacts as far as is practicable. This has reduced the overall
potential for adverse impacts to occur as well as the need to apply mitigation

measures,

Incorporating the findings of the EIA in the project designs ensures that the final
design of the power project conforms to the principles of sustainable development
(i.e. one which balances the effects of economic, environmental and social issues).

The Ceylon Electricity Board (CEB) being the client has awarded the Feasibility
Study including the EIA study of the Proposed Moragolia Hydropower Project to the
Consultant, Central Engineering Consultany Bureau (CECE).

CECE carried out the EIA study during the period February to May in 2009 and has
prepared the EIA report for the Proposed Moragolla Hydropower Project. EIA has
been carried out in accordance with the specific requirements as set out in the
Terms of Reference (ToR) issued by the Project Approving Agency (PAA), the
Mahaweli Authority of Sri Lanka (MASL). Submission of the draft final EIA report to
the Client CEB was made in August 2010 for the submission to the PAA for approval.

Since then, revisions to the EIA report was made several times based on the
comments received from the Technical Evaluation Committee (TEC) appointed by
the PAA. To address all issues raised by the TEC on several occasions,
correspondences with the stakeholders / agencies were continued until the final
submission of the report in November 2012, All such correspondences have been
incorporated into the report. It is noteworthy to mention that all data and information
contained in the report correspond to those gathered as at the end of the study
period, May 2009 though some of the correspondences refers to times beyond and

until Movember 2012,

1.4  Extent and Scope of the study

» Review existing data and studies, site investigations relevant to the project area
in order to characterise the baseline situation in relation to physical, ecological,
socio-economic and cultural/archaelogical resources;
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= Build upon the feasibility study carried out almost parallely with the EIA study and
review the layout plan and including alternatives in terms of location, design,
construction technology and select best layout in terms of minimum
envirgnmental impacts.

*» |Investigate and describe pertinent enviranmental regulations and standards
affecting the Project at national, regional and local levels,

= Describe the process for involvement of the public in the project design and
recommend measures for continued public participation;

= |dentify any aspects of the Project likely to cause environmental effects;

» |dentify any additional studies necessary to fulfil the requirements of the EIA
study and implement them.

= |dentify and describe the elements of the community and environment likely to be
affected by the Project and/or likely to cause adverse impacts upon the Project;

= Recommend the most appropriate mitigation measures;

Describe the institutional requirements for post-construction phase (operational)

monitoring and management;

1.5 Methodologies adopted in report preparation

A number of methodologies have been adopted to facilitate the assessment of
environmental impacts.

Desk Studies

The available literature and relevant information was collected, data, information and
reports, survey maps from the feasibility study which is being carried out in parallel
with the EIA study, available topographic maps, geological maps were studied and
additional studies formulated and implemented to study the baseline situation to
guide the EIA process.

Field Surveys and Investigafions

To supplement the information derived from desk studies a number of field surveys
and investigations have been carried out, as follows:

Water Quality, Air Quality, Noise and Vibration level measurements

These mesurements were carried out at specific locations identified as possible
locations where there can be changes to the environment.

Geological and Geotechnical investigations

Reports from geological and geotechnical investigations carried out for the Feasibility
Study was used for the EIA study. Among other, these investigations include 33 bore
holes which were drilled covering the areas of dam site, intake, tunnel trace, surge
shaft, outlet portal, penstock and the powerhouse site.

Further soil investigations were carried out to determine soil parameters to define
stability conditions of the soils.
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Archaeology and Cultural Heritage

This included surface surveys followed by the pedestrian survey technigue within the
proposed project area which may have archaeological and cultural heritage value
and which may be affected by the project components.

During surface surveys, entire project development area was divided into 100X100
meter grid. The grid consists of 8667 individual sub-squares. Due to the thick
vegetation cover, several random [ocations (160 nos.) accounting to 2% of the grid
population were observed for investigations and such locations were considered
adequate due to sterile condition of the internal stratigraphy. Figure 1.2 shows the
survey details.

Sub-surface investigations were made to check internal stratigraphy. 15 locations
were selected so as to represent the entire project development area at which points
excavation pits were made of the size 0.3mX0.3m and to a depth of 0.5m. Internal
stratigraphy was recorded following the standards given by the British Museum Field
Manual (Spence 1990) and the Munsel color chart.

Social Environment

A comprehensive profile of the existing socio-economic environment in the project
area was first developed. The socic-economic profile includes, demographic
features, livelihood activities of the people, cultural and social relations of the people
in the project areas, the religious, historical and other significant features and all
other infrastructure faciliies available in the area studied. Then, likelihood impacts
and their magnitude were analyzed based on features in the existing socio-economic
environment. Certain key environmental parameters were used to evaluate the
impacts. These parameters considered are related to the areas such as |land use,
human interest and economics etc. Thereafter, measures to mitigate adverse
impacts are proposed. Finally, an environmental monitoring mechanism is proposed
to monitor the environmental impact mitigation process suggested.

The proposed project involves some resettlement issues and CEB will prepare a
comprehensive Resettlement Action plan (RAP) including all the details following the
policies of National Involuntary Resettlement Pelicy (NIRP) document during the
detailed design studies which is to be started in the near future. This plan (RAP) will
be implemented during the project implementation phase. Although the present
report includes substantial information on resettlement issues, an RAP is not
appropriate as detailed surveys on the information related to the individual plots of
homesteads and properties affected are liable to be changed between the timeframe
now and the detailed design stage. Once the RAP is prepared and all the parameters
are fixed under the detailed design stage, CEB will be able to implement the RAP
during the project implementation stage.

The following methodology were adopted for data collection

* Reconnaissance visits with the other consultants of the EIA. This visit paved way
to the social impact study team to identify the areas demarcated for project
interventions and also the views of other members of the EIA team in other
disciplinary on the likelihood impacts and other environmental considerations.
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* |n-depth interviews with relevant representatives of key stakeholders (community
leaders who have better understanding of the project area, Grama Niladaries
relevant to the project intervention areas, Agriculture Production and Research
Assistants, Samurdhi Officers, representatives of relevant Pradesiya Sabas and
Divisional Secretariats).

Table 1.3 in Annexure 1 includes the names of the person’s interviewed and
consulted. Further, Annexure 1 gives the notes on group discussions.

» Group discussions with communities in relevant project intervention areas
(Annexure 1).

* |Interviews with all likelihood project affected persons due to different
development interventions (Annexure 1).

» Preparation of community map showing the locations of the residences and the
other properties such as land of the Project Affected Persons (PAPs).

* Preparation of brief profiles of the likelihood affected persons in each location of
proposed development interventions.

Biological Environment

A reconnaissance survey was carried out fo identify major habitats / vegetation
patterns in and around the immediate impact zone of the project. Detailed field
investigations were carried out at sites identified along the identified impact zone of

* the project based on the findings of the reconnaissance survey, land use maps and

satellite images of the study area. A total of 40 sites were sampled covering the
entire span of the impact zone.

The main sampling methods used included the point count method and short
transects placed at suitable distances within the identified impact zone. All the
species observed were recorded with respect to its location and the results were
pooled according to major activities. In addition to the species, the types of habitats
were also recorded and a rough habitat map was constructed based on these

observations.

All the sampling points were geo referenced with GPS coordinates so that the data
can be linked to a GIS platform if necessary and is given in Table 1.4 (Annexure 1).
Further, the same sampling sites can be repeated if post construction monitoring
work is to be carried out. The current status of the ecosystem with respect to
disturbance by humans and the existing threats were also recorded. Finally, the
different habitats present in the immediate impact zone of the project site were
determined. In addition, secondary information on biodiversity and environmental
issues were collected through personal communication with villagers and relevant
officers. This was also done by reviewing published documents and unpublished
data. In addition, photographic records were made of the visual aspects of

biodiversity.

Based on the primary and secondary information gathered during the field
investigations and |terature survey an environmental profile of the area was
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constructed. Finally, existing environmental problems/ issues within the proposed
project area and possible ecological impacts that may arise due to the project on the
biological environment were identified and suitable mitigation measures proposed

where possible.

Species identification and nomenclature of the species present was based on the
latest literature published on the fauna and flora of Sri Lanka. The conservation
status of the species was determined according to IUCN list of threatened fauna and
flora,

1.6 Applicable Laws, Regulations and Approval Requirements affecting the
Proposed Development
There are several enactments that has been passed by the Government of Sri Lanka
to look into envirenmental concerns and such enactments directly of relevance to the
Moragolla Hydropower Project are:
= National Environment Act. No. 47 of 1980 as amended by Act No. 56 of 1988
=  Sri Lanka Electricity Act, No. 20 of 2009
» Mines and Minerals Act No. 33 of 1992
» Mahaweli Authority of Sri Lanka Act No. 23 of 1979
» Soil Conservation Act No. 25 of 1951 and No. 29 of 1953 and amended by Act
No. 24 of 1996
* |rrigation Ordinance No. 32 of 1946, Act No.1 of 1951 and No. 48 of 1968, Law
No. 37 of 1973
* Fauna and Flora Protection Ordinance as amended by Act No. 49 of 1993 and
subsequent amends.
= The Antiquities Ordinance, No.9 of 1840 (now Act) and the subsequent
amendments, particularly the Antiguities (Amendment) Act No. 24 of 1998 |s the
primary Act
* Land Acquisition Act
* National Involuntary Resettlement Policy (NIRP)
1.7 The approval needed for the proposed development from state agencies
1. Ceylon Electricity Board (CEB) for connection to National Grid
(Transmission line) and for spoil dumping sites on CEB lands.
The project proponent is Ceylon Electricity Board itself and therefore there is no
separate clearance required for the project from other state agencies in this
connection.
Four lands belonging to CEB will be used for spoil dumping and the possibility to
use these lands has been recommended by the Chief Engineer, Kothmale
Power Project (reference item no. 9 in Appendix F)
Ceniral Engineerng Consultancy Bureau/al Habshi Consultants F‘ageﬁ
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2. Divisional Secretaries

To implement the project, the project proponent needs to obtain the approval
from the Divisional Secretariats of Uda Palatha and Ganga lhala Korale, for the
proposed development. These two state agencies have been already informed
of the project and their approval / consent has been received (reference ifem
nos. 4 and 5 in Appendix F for Conditional approval of DS, Udapalatha and the
consent letter of DS, Ganga Ihala Korale).

3. Pradeshiya Sabhas

To carryout construction activities of the project, the approval of the Pradeshiya
Sabhas of Uda Palatha and Ganga lhala Korale has to be obtained. Conditional
approval of the Ganga lhala Korale Pradeshiya Sabha and the Chairman, Uda
Palatha Pradeshiya Sabha, Delpitiya-Atabage has been received for the project
(reference item nos. 11 and 12 in Appendix F).

4, Mahaweli Authority of Sri Lanka (MASL)

The MASL as the responsible agency for Mahaweli Eiver has been vested with
the authority of granting permission for development works in the Mahaweli
River and its reservation. Moreover MASL is the Project Approving Agency for
the proposed Moragolla Hydropower Project.

Furthermore, a land belonging to the MASL will be used as a spoil dumping site.
Concurrence has been obtained (reference item nos. 1, 6, 7 and 8 in Appendix
F) and the MOU between the MASL and CEB during the implementation of the
project is given as item no. 1in Appendix F.

5. Road Development Authority (RDA)

In the proposed development project, the existing roads are to be widened /
improved and a stretch of the Mawathura-Atabage road will be inundated. Alse,
the foundations of the abutments and piers of the Ulapane bridge presently
under construction by RDA will be submerged due to FSL of the reservoir.
Hence, during the designs stage of the project, the approval of the RDA has to
be obtained for the designs related to improvements of roads and bridges
(reference item no. 3 in Appendix F). An MOU will be signed between CEB and
RDA to ensure that all conditions stipulated by the RDA is met.

6. Dept. of Archaeology

It is the state agency responsible for conservation of archaeoclogical artifacts and
structures of historical interest whether lying or hidden beneath the surface of
the ground or in any water / lake. Any development project on such land will
have to be permitted by the Director General of Archeology.

Conditional approval for the project has been granted by the Director General of
the Dept. of Archeology (reference Appendix B).
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7. Geological Survey and Mines Bureau (GSME)
Quarry permit and EIA for quarry extraction, transport and unloading

Rock material excavated from tunnelling will be used for aggregate production
needed in construction works., However an initial reguirement of aggregates will
have to be obtained from a quarry.

Three quarry sites have been identified under the feasibility study. However two
of these quarry sites located on the left and right banks of the Kothmala Oya
close to the existing Kothmale dam cannot be exploited due to safety measures
and environmental concerns that have been prevailing in the area. The third site
has been identified at Greenfield along the Nawalapitiya-Thalawakelle main
road. The fourth quarry site was identified |ately near Ramboda pass on route
A5 close to Ramboda town. This site is far from the project site and there is no
proper location for the crusher plant. Therefore the use of this fourth quarry site
can be considered as only a remote possibility. However these quarry sites have
been briefly discussed in Chapter 2.

The Contractor will be required to complete a formal EIA and hold a separate
permit for the extraction and delivery of quarried rock for the project. The scope
of the EIA for the quarry will be dependent upon the Contractor's preferred
location and whether the selected location already operates under licence. Other
issues include, the extraction technique, the overall nature of the work involved
at gquarry site, the number and the capacity of vehicles for transport, preferred
route and strengthening of such routes if necessary. The Project Approving
Agency (PAA) will be the Geological Survey and Mines Bureau, (GSMB)
although close interaction will be maintained with the MASL in relation to the
associated impacts with unloading points and other interactions within the
project area.

The GSMB also require quarry operators to hold a separate permit for quarrying
operations. Unless the sites(s) already hold such a Permit, the Contractor will be
responsible for obtaining this Licence.

8. Dept. of Agriculture

The Department of Agriculture has been vested with the powers to survey
and investigate so as to the nature and extent of soil erosion, to  declare
erodoble areas and to make regulations on erodible areas. The Department of
Agriculture is responsible in increasing public awareness in better agricultural
practices and the implementaion of the Soil Conservation Act.

With regard to this EIA study, the Natural Resources Management Centre of the
Department of Agriculture, Peradeniya prepared the Soil Conservation Plan for
Mitigation of erosion threats for the proposed project.

Also, the Botanic Gardens Ordinance has vested powers on the Department of
Agriculture so as to not to grant permission for development projects that are
proposed within a radius of 1 Km from the boundary of Botanic Gardens.
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However there is no botanic garden within such distance of the proposed
Moragolla Hydropower Project.

9. National Water Supply & Drainage Board (NWS&DE)

The water intakes of NWS&DB's Gampola Water Supply Scheme is located
downstream of the proposed Moragolla Power House, Therefore clearance from
NWS&DB is required for the Moragolla project as water is being diverted for the
proposed project from an upstream location of the water supply scheme and
thus will be of their concern. However, the diverted water will be discharged
back to the Mahaweli river approximately 1 Km upstream of this water intake at
Gampola.

Note: According to the letter received lately from NWS & DB, the current water
demand to Gampola area is being catered by Ulapane, Gampolawatte,
Paradeka, Nayapana, Dartry and 3™ Mile post intakes. Due to the on-going
increasing demand, NWS & DB has long term plans in rehabilitating the existing
water intake at Gampola (reference item no. 10 in Appendix F).

Conditional approval for the project has been granted by the Additional General
Manager (Policy & Planning) of NWS & DB (reference item no. 2 in Appendix
A) and a Memorandum of Understaing is to be signed between the NWS & DB
and the CEB (reference item no. 3 in Appendix A) with regard to the conditions
stipulated in respect of the quantity and quality of water at the extraction point.

10. The Forest Department _
The Forest Department in it's role as statutory custodian of state forests and
lands and the plantation of new forests, has been vested with powers so-as to
not granting permission for any development activity within any land declared,
proposed or defined under the Forest Ordinance or within 1 Km radius from the
boundary of such lands which includes forest reserves, village forests and state
forests.

In this regard, the Forest Department has given their consent for the proposed
project (reference item no. 7 in Appendix A).

11. The Department of Wild Life Conservation

The Department of Wild Life Conservation has been vested with the powers as
to not grant permission for development projects which are proposed to be
located within a 1 mile radius for National Reserves under the Fauna and Flora
Protection Ordinance and 100 meters radius for sanctuaries under National
Environmental Act.

However there are no such reserves within the specified radii.

12. Department of Irrigation (ID)

The Department of Irrigation has the controlling powers over medium and major
irrigation schemes. It is necessary to work with close coorperation with them on
irrigation releases. Conditional approval for the project has been granted by the
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Director General of Irrigation and a Memorandum of Understanding is to be
signed between the CEB and the |D, to ensure the conditions stipulated are met
by the CEB (tentative MOU subjected to the approval of the Irrigation Dept. Is
given as item no. 17 in Appendix F).

Also any new works or rehabilitation works affecting the irrigation releases will
require the prior approval of the 1D for the designs and for the estimates for such
works (reference ifem no. 2 in Appendix F).

13. Dept. of Agrarian Development

Dept, of Agrarian Develeopment is responsible for the water releases to the
farmers and hence the project proponent has to closely coordinate with the
Irrigation Dept. who is responsible for the irrigation scheme and the Dept. of
Agrarian Devlopement in issues related to irrigation water releases to the
farmers.

Two farmer awareness meetings were held by CEB on 08" May 2012 and 18"
October 2012. The attendance at those meetings and the Minutes of the
meetings are given in ffem nos. 13 and 14 in Appendix F.

14. Urban Development Authority (UDA)

If the development activities of the proposd project have an impact on inundation
of areas declared under the UDA Act, then the UDA has a regulatory power on
the development of such project.

However, the proposed project does not fall within the area declared under the
UDA Law (reference item no. 15in Appendix A).

1.8  Any conditions laid down by state agencies in granting preliminary clearances

for the project

The main agencies involved in the project are given in section 1.6 above. The project
propanent shall be responsible to these agencies for the due awareness of the
project. There is no doubt that each agency will cooperate with all relevant agencies
in ensuring that the project will be executed to the satisfaction of each respective
agency. All of the stakeholder Government agencies has been informed of the
Moragolla hydropower project. An awareness programme also was organized by the
project proponent to these stakeholder agencies. The participants list is given under
item no. 1in Appendix A.

MASL as the Project Approving Agency, with the assistance of the project proponent
will monitor the progress of the project mainly during construction period in order to
ensure that all environmental precautions and accepted mitigatory measures are

being duly executed.
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Comments and observations received from the state agencies are also given in
Appendix A and has been summarised as follows.

(1) Divisional Secretaries
The project area belongs to the Uda Palatha and Ganga |hala Korale Divisional

Secretariat Offices, Divisional Secretaries (DS) of Uda Palatha and Ganga |hala
Korale have made proposals which have been summarized as follows.

D5, Uda Palatha
(reference item no. 14 in Appendix A)

(i} Provide alternate lands to the existing settiers and freehold land owners who
will be affected by the construction of the reservoir.

(i) Provide alternate lands to those who are affected due to the construction of the
re-routed road stretch as the lands in this areas are steep.

(i) Construction of the re-routed road stretch to be carried out with minimum
negative impacts to the environment with paying due attention to avoid
occurrence of landslides as the lands in the area are steep.

(iv) There are perennial streams and about six rivulets which become active only
during rainy seasons which feed the river stretch between the dam and the
powerhouse. Even though these streams feed the river stretch downstream of
the dam up to the powerhouse, it is proposed that sufficient water is released to

this stretch for the survival of the riverine eco system.

Permission has been later granted by the DS (reference item no. 4 in Appendix
F) subjected to the fulfilment of the following conditions in summarize form.

(i} Resettlement of persons affected.
(i) Re-forestation program to compensate for the number of trees felled in the

reservation areas.
(i) Adequate reiease of Environmental flow to cater to peoples’ needs and of the

fauna
{iv) Proper measures taken fo mitigate disturbance to people and wildlife due to
noise and vibration due to operation of machinery, pollution of air and water and

soil erosion

DS, Ganga lhala Korale
(reference item no. 16 in Appendix A)

The proposed underground tunnel layout lies below the Ulapane Industrial
Estate which cornes under the purview of the Industrial Development Ministry.

Construction of all buildings in this industrial estate has been completed and
industries are in operation. Therefore there are problems with regard to the
construction of the underground tunnel. Therefore it is proposed that the
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objections made by the relevant investors to be discussed and to carry out the
future works of the project.

Based on the proposals made by the DS with regard to the concemns on the
Ulapane Industrial Estate, discussions were made on 26" May 2009 by CEB and
ElA Consultant with the relevant investors of the Ulapane Industrial Estate, DS
(Ganga |hala Korale) and the Divisional Director, Regional Industry Service
Centre (Central Province). At the meeting, concerns were raised by the
industrialists with regard to tunnel been aligned below the industrial estate and
on the effects of water level fluctuations of the proposed reservoir on the nearby
Industrial Estate Land.

Later, some recommendations were made by the DS for measures to be
undertaken (reference item no. 5 in Appendix F).

Divisional Director, Regional Industry Service Centre (Central Province) claims
that the Industres in the Wapane Industrial Estate will not be discharging any
waste water to the external water courses nearby (reference item no. 18 in
Appendix A).

(2) Mahaweli Authority of Sri Lanka (MASL)
(reference item nos. 4 and 12 in Appendix A and item nos. 1, 6, 7and 8 in
Appendix F)

MASL is the Project Approving Agency for the project and has accordingly
issued the Terms of Reference (TOR) for the EIA. Therefore MASL states that
the TOR indicates every aspect to be considered for the assessment including
impacts on irrigation and flood protection works, impact on existing Polgolla and
Kothmale Water Management area, method of diversion of water during
construction stage and proposals for Emergency Action Plan along with
arrangements for early warning systems and details required to ensure the dam
safety aspects (reference item no. 12 in Appendix A).

According to MASL, with respect to the quarry on the left bank of the existing
Kothmale project as identified in the Moragolla project feasibility studies, GEMEB
has given recommendation only for extraction for IML-C (Industrial Mining
License- Category C) without affecting the membrane of the dam where only a
very small quantity can be extracted under this condition (reference item no. 4
in Appendix A). If large scale blasting is to be carried out, an EIA for the quarry
will be essential. It is also to note that there is no possibility to transport material
along the road above the dam,

Extraction of water for various industries from the Mahaweli Ganga has to be
made under the approval of the MASL. Since the existence of such industries
are of interest to this project, MASL and other related institutions has to be
consulted in this regard (item nos. 17 and 19 in Appendix A).
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Also as one of the spoil dumping sites, an area belonging to the MASL river
reservation will be used. Conditions have been stipulated by the EIC, Kothmale
Project, MASL with regard to the management of these spoil disposal areas
(reference item no. 1 for MOU between CEB and MASL and ifem no. 6 in

Appendix F).

(3) Road Development Authority (RDA)
(reference item nos. 5 and 10 in Appendix A and item no. 3 in Appendix F)

RDA has given their comments with regard to the new road diversion from
Mawathura-Galatha road and the improvements to the existing roads leading to
the Powerhouse/ Switchyard, Surge Shaft and Outlet Portal area. The
comments are related to road designs which are to be considered during
detailed designs stage. It has been stated to communicate with the
Director/Planning, RDA during detail designs of the proposed project.

Also with regard to the submergence of the foundations of the abutments and
the piers of the Ulapane bridge presently under construction, a proposal was
given by RDA for protection measures to be incorporated and implemented by
CEB in consultation with RDA (reference letter RDA/ES/BD (XVIV) dated 08"
October 2009).

Also, subjected to the following conditions, RDA has given the consent to the
project.

(iy CEB to bear all costs associated with new road constructions, modifications to
existing roads and bridges, repairing of existing roads and other road
infrastructure with respect to the proposed project or any other national road
(Class A or B) damaged due to any action pertaining to the above project.

(i) Overloading of construction and transport vehicles for the project is strictly
prohibited. All the project staff and contractors of the project should be made
aware of the allowable lengths, widths, heights and loads permitted as per the
relevant gazette notification attached.

(iii) All road infrastructure related developments carried out under the project should
cemply with RDA design standards.

(iv) CEB is to submit all details / designs of new road sections to by-pass inundated
section of Mawathura — Atabage road and all proposed modifications to existing
roads and bridges to RDA for approval well in advance of commencement of
such work,

(v} Proper co-ordination should be maintained with the respective Chief Engineer
and relevant Executive Engineers of RDA in road related activities and
Environmental and Social Development Division of RDA during future major
project activities.
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{vi) Mitigation measures should be strictly followed as specified in the EIA report to
minimize impacts on road infrastructure during construction phase of the project.

An MOU will be signed between CEB and RDA to ensure that all conditions
stipulated by the RDA are met.

{(4) Dept. of Archaeology
(reference Appendix B)

Based on the study carried out by the Dept. of Archaeclogy, approval has been
granted subjected to the following conditions.

(a) Implementation of the projcet has to be caried out under the supervision
of an officer from the Dept. of Archaeology.

(b) In the event of the discovery of any archaeological artifacts during
implementation and operation of the project, it should be immediately
informed to the Director General of Archaeology.

{c) There should be freedom of access to the project site to any officer of the
Dept. of Archaeoclogy for site inspection

(5) Geological Survey and Mines Bureau (GSMB)
(reference ifem no. 8 in Appendix A).
Locate a suitable quarry other than that located at the right bank of the existing
Kothmale Project as it would adversely affect the surrounding area as soll

creeping and earth subsidence have been reporied from the area since the
impounding of the Kothmale reservoeir.

(6) Forest Department
(reference item no. 7 in Appendix A).

There are no areas coming under the purview of the Forest Dept. where the
proposed project is to be established. Therefore there is no objection from the
Forest Dept.

(7) Irrigation Department (1D)
(reference ifem no. 6 in Appendix A and item no. 17 in Appendix F).

The intake of the Dunhinda irrigation feeder canal which supplies the irrigation
water to the Gampolawela lrrigation Scheme is located downstream of the
proposed dam. Therefore there will be an impact on the flow of the Dunhinda

canal,

If the approval for the project is given by the CEA to the client CEB, the approval
has to be subjected to the following conditions stipulated by the Irrigation Dept. :

(i)  An Environmental Impact Assessment has to be carried out.
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(i) There cannot be any detrimental effect on the command area of the
Gampola Raja-Ela imigation scheme. The HFL of the proposed reservoir to
be fixed at a lower elevation than that of the Ulapane Anicut and to the level
of the Gampola Raja-Ela irrigation scheme.

(iiiy There cannot be any change to the quantity of water diverted along the
Dunhinda feeder canal and this quantity should remain the same as at
present. The project planning to be done to release at least 10 Cusecs for
irrigation requirements. A Memorandum of Understanding (MOU) to be
signed in this regard between the CEB (Project Owner/Operator) and the D
and in the event that CEB is taken over by a successor, then CEB should
be bound to transfer the project ownership including the ownership of the
reservair to the 1D,

(iv) In the event that water becomes deficient during the dry weather periods,
the farmers using the Dunhinda canal for irrigation requirements has to be
given priarity.

{v) In addition to the water requirements as stated under (iii) above, the water
for environmental requirements has to be released downstream of the
proposed project.

{8) Urban Development Authority (UDA)
(reference itemm no. 15 in Appendix A).

The proposed project site does not fall within the area under the UDA Law.
However obtain the details of any proposed projects from the relevant
Padeshiya Sabhas and other Government agencies

{9) National Water Supply & Drainage Board (NWS&DBE)
(reference item nos. 2 and 3 in Appendix A).

NWSEDB has granted the approval for the proposed project subjected to
conditions laid down on the signed Memorandum of Understanding between

the Ceylon Electricity Board and the NWS&DB with regard to the Proposed
Moragolla Hydropower Project.

The Memorandum of Understanding between the CEB and the NWS & DB is
given in item no. 3 in Appendix A.

Reference letter received lately from NWS & DB which is attached as item no.10
in Appendix F states that required mitigatory measures need to be taken to
ensure necessary dilution as NWS & DB has plans in rehabilitating the existing
water intake at Ethgala.
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{10) Pradeshiya Sabhas (PS)
Chairman, Ganga lhala Korale PS- Kurunduwatte Kadeweediya
(reference ftem no.711 in Appendix F).

Some recommendations have been listed in the letter. One such
recommendation relates to the spoil disposal from the proposed project. It is said
that spoil disposal should not be done haphazardly without the required
approvals from the necessary authorities and such soil to be used in constructing
playgrounds in schocls and in public places specified by the PS.

Chairman, Uda Palatha Pradeshiya Sabha, Delpitiya-Atabage
(reference jtem no.12 in Appendix F).

Subjected to the recommendations of the CEA, NRMC, NBRO and other relevant
authorities and to the provision of alternate lands for resettliement and other
services required for the places of resettlement, no objection has been made by
the PS for the project.

1.9 Conformity with other development plans in the area
Udapalatha DS division (Item no. 11 in Appendix A)

in the Udapalatha DS division there are no projects / development plans neither in the
project area nor in the immediate vicinity which will have any interference with the
proposed project. There are some road improvement projects in the Division

Ganga lhala Korale DS Division (ltem nos. 9 and 13 in Appendix A)

In the Ganga lhala Korale DS Division, the following are the development projects in
the area. -

(i) Ethgala New Town Development

(i) Ulapane Industrial Estate Development

(i) Kandy South Water Supply Project

(iv) Raja Ela Development Project

(v) Ulapane Mahawilawatta Distribution of Lands and Housing Development
Project.

There will not be any interference of the Project with the Ethgala New Town
Development, Ulapane Mahawilawatta Distribution of Lands and Housing
Development Project and Raja Ela Development,

The reservoir water level will be very close to a section of the land area of the
Ulapane Industrial Estate premises. Due to water level fluctuations in the reservoir,
the stability of the embankments can be affected and can become vulnerable to
landslides. At the detail design stage, further geotechnical investigations are

Cenlral Enginesring Consultancy Bureau/fl Habshi Consultants Page 21
Final Report — Volume 3 — Environmental Impact Assessmant Study — Novemnber 2012
Chapler 1, Introduction



Ceylon Elestricily Board Moragella Hydropower Praject
Feasibiiity Study

recommended to be carried out to determine the stability of the embankment in this
darea.

Kandy South Water Supply Scheme once completed would be of benefit to those
people living in the nearby areas of the project and the possible impacts during
tunneling in the proposed project with regard to possible ground water level
fluctuations will not be significant if water supply is made available to the would be
affected communities. Road widening and improvements under the Moragolla project
will result in better access facilities to the road users in the relevant project areas.

The proposed reservoir will extend beyond the Ulapane Pusselawa bridge over
Mahweli Ganga that is presently being constructed by RDA. The water level in the
river at this location will increase due to reservoir FSL and the foundations of the
abutments and piers of this Ulapane bridge will be submerged. Necessary mitigatory
measures will be taken with the approval of the RDA to avoid possible soil erosion in
these areas of bridge foundations.
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Chapter 2

Description of the Proposed Project and Reasonable Alternatives

2.1 Evaluation of Alternatives

An area close to Ulapane having been identified in the pre-feasibility studies for
locating the Moragolla hydropower project, the feasibility study team involved in the
engineering studies for the proposed project embarked upon finding potential sites.
Three alternatives were identified as follows for the selection of site and selection of
layout considering technical / engineering, social and environmental concerns. These
alternatives are discussed below,

2.1.1 Alternatives 1, 2 & 3 and comparison of alternatives

Alternatives 1, 2 and 3 have been considered in selecting a suitable layout for the
project. The three alternative sites have been considered in and around the area
identified in the Prefeasibility Study. Alternative 2 discusses the site identified in the
Pre-feasibility study.

In order to compare the three alternatives on a common platform (same energy
benefits), the full supply level was fixed at 550m asl as proposed in the Pre-Feasibility
study. The tail water level was fixed at 480m asl for all three alternatives and therefore
all three layouts would yield nearly the same energy benefits.

Alternative 1 : High Dam and Short Headrace Tunnel
(Dam location 477,979 E, 513,435 N)

Layout for Alternative 1 is shown in Figure 2.1. Reservoir is formed by a dam with a
height of 49m which diverts water through a short tunnel of length 1.8km. The
reservoir submerges about 3.5km stretch along the Mawathura - Galatha road and a
large extent of the lands including paddy lands on the banks of the Ulapane Oya. The
dam height is higher than that of Alternative 2 but the short tunnel length can be
considered as an advantage in this layout.

A preliminary cost comparison of Alternative 1 with Alternative 2 has been made for
the cost of dam and tunnel. The additional cost of high dam offsets the advantage
gained by reduced tunnel length.

In this layout, resettlement effects and replacement costs due to inundation and due to
re-routing of the 3.5 km rcad stretch will be comparatively higher than that of
Alternative 2 and therefore could be considered as a disadvantage of this alternative.

Moreover, the reservoir will submerge considerable extent of lands on the banks of
Ulapane Oya. Village of Ulapane is situated along road A113 from Gampola to
Nawalapitiya and consists of a concentration of houses along narrow strips on either
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side of the road. The shallow pool created adjacent to the village with the
submergence of the Ulapane Oya will increase the threat of mosquito breeding while
raising issues on sanitation. This is also a disadvantage of this alternative.

Alternative 2 : Layout proposed in the Pre-feasibility Study
(Dam location 477,585 E, 511,667 N)

Layout for Alternative 2 is shown in Figure 2.2.

Height of dam is about 32m and the tunnel length is about 3.1 km, which is 1.3km
longer than that of Altemative 1. Alternative 2 also inundates part of Mawathura-
Galatha road but the length inundated will be about 400 m and hence the need to be
re-routed is less than that of Alternative 1. In addition, this alternative submerges
paddy lands on the banks of Ulapane Oya.

The comparison of preliminary costs of Alternative 1 and 2 shows that Alternative 2 is
preferred owing to less inundation of infrastructure for nearly the same overall costs of
key project structures such as dam and tunnel.

In this alternative too there will be submergence of considerable extent of lands on the
banks of Ulapane Oya and therefore will have the same issues that are raised as in
Alternative 1 due to submergence of the Ulapane Oya, which is a disadvantage of this
Alternative too.

Alternative 3 : Low Dam and Open Channel-Tunnel Headrace
(Dam location 476,904 E, 511,030 N)

Layout for Alternative 3 is shown in Figure 2.3.

Both above alternatives submerge considerable extent of lands on the banks of
Ulapane Oya and issues such as the threat of mosquitoes breeding and problems of
sanitation due to shallow pool created are some of the disadvantages common to the
above two alternatives.

Alternative 3 was identifid to avoid this situation. The dam site is located upstream of
the confluence of Ulapane Oya with Mahaweli Ganga, thus avoiding the creation of
shallow pool on Ulapane Oya.

Dam in this case will also be much lower and would be about 15m in height. However,
the disadvantage of this layout is the inability to directly connect the tunnel to the
proposed reservoir, The presence of Ulapane QOya valley prevents construction of a
tunnel in this area. Therefore the alternative would be to have a pressure conduit to
link the tunnel to the reservoir.

Length of a pressure conduit would be about 1.2km and it has to handie large flows in
the order of 52m®/s. Considering the size of the project, having a pressure conduit of
this length and dimensions will not be economical. Besides, the construction and
maintenance of the pressure conduit is difficult as it has to be placed on the river bank.
Therefore this Alternative was not pursued further.
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2.1.2 HNo Action alternative

The main purpose of the proposed project is to generate electricity to meet the
electricity demand, No action alternative means that the proposed power project will
not be implemented, If it is so, there will be no environmental impacts associated with
any of the above three alternatives mentioned and the environment will remain intact
as it is now. No action alternative will also not yield any of the positive impacts
associated with the propoesed project if it was implemented.

Further, if the project is not implemented, the country will have to forgo 81.65 GWh of
mean annual electric energy. Electric energy foregone in the absence of the proposed
hydropower project will have to be generated from an alternative source. CEB will opt
for, namely a Thermal Power Plant with 13 MW diesel plant and 14 MW gas turbine to
provide the annual energy equivalent in meeting the electricity demand.

Opting for Thermal Power Plant would mean relying on fossil fuel imports resulting in
the drainage of large sums of foreign exchange to the tune of US3 11 million
(Feasibility Study Report - Volume 5 : Appendix K) annually resulting in a loss to the
national economy. Moreover, the operation cost of this power plant is vulnerable to fuel
price fluctuations whereas the operation cost of the Mcragolla Hydropower Project will
be independent of such changes. In addition, gaseous emissicns from power plants
using fossil fuels are a major contributor to climate change and its impacts. Limiting the
extent of such change and its impacts will depend, among other things, on the
continuing and increased use of renewable energy sources including hydropower.

This means, the implemention of the Moragolla hydropower project has leverage over
the "No Action” alternative which does not prove advantageous from environmental,
social and economic point of view and therefore has not been further discussed.

Therefore the comparison of only the alternatives 1 and 2 on Technical and Economic
aspects as well as on Environmental and Social aspects have been listed as given in
Table 2.1.

Having investigated the potential sites as identified in the engineering studies and the
No Action Alternative as discussed herein, the Alternative 2 is selected as the best
considering the issues discussed.

2.1.3 Mitigation through Planning and Design

Throughout the project, from the outset of initial planning, site selection and
preliminary design, the approach has been one of "Mitigation through Planning and
Design”, whereby potential environmental impacts have been identified and measures
introduced to reduce the adverse impacts as far as is practicable. This has reduced
the overall potential for adverse impacts to occur as well as the need to apply

mitigation measures.
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Table 2.1 Comparison of Alternatives
‘ item Alternative 1 Alternative 2
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Mitigation by Planning and Design has incorporated the following.

(i) Selection of Full Supply Level of the proposed reservoir resulting in reduced
inundation areas and mitigation costs

Reservoir FSL as determined in the Pre-feasibility studies is 550m asl. This would
mean the water leve! will extend beyond the confluence of Kothmale Oya with
Mahaweli Ganga. The FSL at 550m as| would mean that a section of the
Mawathura - Galatha road will get inundated. Lowest level of this road is at 534m
asl, 24m above the river bed level at dam site. Therefore to reduce the inundation
of this road, having the FSL at 534m asl has been looked into. This would result in
a reservoir with 0.75MCM and the 534m asl level will not be adequate to provide
the necessary submergence of the tunnel. This means the inundation of
Mawathura-Galatha road cannot be avoided in planning the project. At 550m asl,
the length of the road affected will be about 700m which could be relocated without
much difficulty.
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Reservoir FSL at 550m asl covers a large section of the Ulapane Oya valley onto
the left of the Nawalapitiya —Gampola A113 main road. At some places water |level
will reach very close to this main road and will even inundate a small section of this
road at Ulapane, Also, the Ulapane village consist of houses built on narrow strips
on either side of this road and it is felt that the presence of a reservoir in the form
of a shallow pool on the backside of this village would pose a threat of mosquito
breeding and could also raise issues of sanitation due to accumulation of waste

material,

VWhen the areas of inundation of the Ulapane Oya valley was studied, it was seen
that FSL at 547m asl will have less inundation while at 548m as| will be confined to
the river banks with still a small inundation area. This led to plan the reservoir FSL
at 548m asl reducing the extent of the pool created.

{ii) Selection of Tunnel alignment

(a) Selection of Intake location and layout of Initial part of the waterways
resulting in arresting the problem of concerns of Investors of the Ulapane

Industrial Estate

Investors of the Ulapane Industrial Estate had concerns regarding the tunnel
being aligned beneath the Industrial Estate. It was decided to have the tunnel
aligned as much as possible, away from the Industrial Estate area. As such,
the intake was located very close to dam to avoid having any adverse impacts
due to blasting on the industrial buildings as conceived by the Industrialists.

(b) Selection of Outlet Portal location for the Tunnel and penstock tunnel
alignment resulting in reduced excavations and costs, better
Environment Management and preserving the function of Dunhinda
irrigation canal

Powerhouse location for above 03 alternatives discussed in section 2.1.1 was
selected giving due consideration to the provision of easy access to the facility,
the ability of utilizing the available potential to the maximum and the consiraints
that may be posed in construction etc.

How ever, the geological investigations revealed that favourable geological
conditions for the tunnel outlet portal in Alternative 2, which was selected as

" the best is not available and therefore a new location for the Powerhouse has
been investigated. Figure 2.2{a) shows the investigations made for the location
of tunnel outlet portal and are indicated by lines 1, 2 and 3. The alignment
indicated by line 1 is the alignment considered initially in Alternative 2,

As shown by the alignment of Line 2 in Figure 2.2(a), the possibility of locating
the powerhouse by the minor stream has been investigated. The rock
conditions along Line 2 is much favourable than that of Line 1 but it has been
revealed that about 50m length of open cut excavation is required to reach a
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suitable Portal. Figures 2.4 and 2.5 shows the rock levels along Line 1 and
Line 2.

This would mean that if this location is selected for the Outlet Portal, the
damage to the Environment would be quite high in respect of the dumping of
spoil material is concerned. This means, the resulting mitigation costs to meet
the Environmental concemns would be high besides high costs that would be
involved in such large excavations which would not be justifiable for the size of
the Project.

Along the alignment of Line 3 as shown in Figure 2.2(a) the geological
investigations has revealed reasonable rock levels and satisfactory conditions
for location of the Portal. How ever, due to "not very favourable” conditions for
alignment of the Penstock tunnel between the Outlet Portal and the
Powerhouse, the possibility of locating the powerhouse at a location along the
extended alignment of Line 3 has also been investigated, This would result in a
loss of 7m head for power generation and high costs involved in providing an
access road to this location In addition to severely disturbing the Dunhinda
irrigation canal while providing access to the powerhouse. Hence the location
of the powerhouse on the extended line 3 was discarded, Figure 2.6 shows the
rock levels along Line 3.

The aspect of effects on the Dunhinda irrigation canal was considered foremost
and giving due consideration and priority for undisturbed functioning of the
irrigation canal, powerhouse was sited at the originally identified location
minimizing the interference of the project activities on the canal.

2.1.4 Conclusion on the Preferred Option

From the assessments carried out during feasibility studies, Alternative 2 has been
identified as the best alternative for the Proposed Moragolla Hydropower Project. This
alternative combined with the concept of "Mitigation through Planning and Design" has
resulted in adopting the reservoir FSL at 548 m asl and the penstock tunnel aligned as
given by line 3 (investigations made for outlet portal of the tunnel) as the Preferred
Option for the Proposed Moragolla Hydropower Project.

The Preferred Option has been based on the evaluation of the following issues (which
have been discussed in detail above).

(i Environmental issues and concerns related to extent of inundation of cultivated
areas, settlements and infrastructure.

(i) Environmental issues such as potential health risks involved.

(iii) Environmental Management Concerns in terms of spoil dumping and effects on
livelihood of people,

(iv) Project costs.

All the above issues are constraints in locating a hydropower project and issues (i) to
(iii) have been adequately mitigated by the preferred option and the preferred option
has a lower cost than the other alternatives.
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This approach is further extended in the detailed design of the project via "Mitigation
by Design” to minimize environmental impacts and mitigation.

2.2 Description of the project

2.2.1 Details with regard to Project Development

CEB in their generation planning studies has identified the Moragolla hydropower
project as a candidate hydropower project. Government of Sri Lanka (GOSL) has
received funding from the Kuwait Fund for Arab Economic Development (KFAED) to
carry out a feasibility study for the Moragolla hydropower project. The Environmental
Impact Assessment (EIA) study also is to be carried out during the study.

The implementing agency of the project on behalf of the GOSL is as follows.

Ceylon Electricity Board

5" Floor, No. 50,

Sir Chittampalam A. Gardiner Mawatha
Colombo 02.

Project Location

The project location is given in Figure 1.1. The project area and accessibility to project
area is given in Figure 2.7 and the project area with the surrounding developments is
shown in Figure 2.8

The project is located in the Kandy district, in the central part of Sri Lanka. The project
consists of a 4.23MCM capacity reservoir formed by the construction of a concrete
dam across the Mahaweli Ganga at Weliganga which diverts water via an underground
tunnel and penstock to a 26.5MW capacity surface power house located at the |eft
bank at the confluence with the Atabage Oya and with a generation of 81.65GWh of
mean annual electric energy,

The project area demarcated for development interventions under proposed Morogolla
power project located in different administrative divisions are described in Table 2.2

Present ownership of the project site

The ownership of the lands that will be used to establish different project components
are given in Table 2.3 in Annexure 1,

MASL and RDA are the only state agencies besides private parties who cwns lands
where there will be project interventions. Most of the lands are owned by the MASL.
According to a letter that has been issued by the MASL (Reference letter
ED/TSIMH/MORA/14 of 18" June 2009: item no. 12 in Appendix A) a consensus has
been reached among participants at a meeting held at MASL on 8" Feb. 20086, to
accept the CEB's proposal to carryout the Feasibility Study for the Moragolla Project
which will be constructed on the Mahaweli River. Furthermore, MASL is the Project
Approving Agency for the Environmental Approval,
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RDA has also issued a letter (Reference letter RDAJES/H/CP of 03%° Aug. 2009: item
no. 5 in Appendix A) in relation to the stretch of road being inundated due to the
proposed reservoir and proposed road improvements.

The process to be followed in acquisition of land for the project has been discussed in
detaill under section 5.6.5. CEB needs to develop a harmonious approach to reach
owners of the plots of lands that need to be acquired for the project. Proper
negotiations has to be held with all the affected parties highlighting the need of the
project while giving due consideration to the concerns of the land owners.

Table 2.2 Locations of different projects interventions based on administrative
divisions
Project District | DS divisions GN divisions Villages
component
Ganga Ihala Korale Uapane North & Ulapane and
Ram Kandy and Udapalatha VWeliganga Weliganga
Ganga |hala Weliganga, Weliganga,
Reservair Kandy Korale and Kalugalhinna, Uapane Kalugalhinna
Udapalatha Morth, Ulapane South & Ulapane
Tunnel/inlet and Uisaiﬁaﬁz T‘?;th' Ulapane, Denmark
Outlet Portals, Surge = Kandy | Ganga lhala Korele G mQ lp 1 village, Singhepura
Shaft and penslock i & Gampolawela
Udagama
Power house, Access
road o PIH,
Swilchyard area, Kandy | Ganga lhala Korale Gampolawela Gampalawela
tailrace canal
Access road 1o surge
ohambat Kandy | Ganga lhala Korale Ulapane South Denmark Watta
Eﬁ;a Transmisgion Kandy | Ganga lhala Korale Gampolawela Marawatte (part)
Residential camp / Kandy Udapalatha Weliganga Weliganga
office area & slores
Labor camps at left
Bk Wb B S Kandy Udapalatha Ulapane Ulapane
| :j;imam& ACCSh Kandy Udapalatha Weliganga Weliganga
Kaulpana,
Spoil dumping sites Kandy Uda Palatha Galatha, Angammana Galata watla,
' Orwelwatta
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Access to Project Site
The project site can be reached by two major routes as described below.

Route 1

Along Colombo-Peradeniya, A1 highway and from Peradeniya to Ethgala (where
Power House and Surge Chamber access roads start) on AB 13 Highway.

Starting from Peradeniya, the dam site could be accessed through Peradeniya -
Nuwara Eliya A5 highway furning off at Atabage and proceeding on Atabage -
Mawathura road to Dam site at Galatha.

Route 2

Along Colombo- Avissawella on A4 highway and from Avissawella to Ginigathhena on
A7 highway and then from Ginigathhena to Nawalapitiya on B 319 Highway and from
Nawalapitiya to Ulapane on AB 13 Highway.

Dam site can be reached from Ulapane to Mawathura on B 431 Highway and then
from Mawathura to Galatha on Mawathura - Atabage road.

From Ulapane, proceeding further on AB 13 Highway towards Gampola from
Nawalapitiya, at Ethgala the starting point of access to Power House and Surge Shaft

can be reached,.

These existing public roads in the project area provides easy access to the project
sites. Heavy equipment for the construction of Kothmale hydropower project and the
on-going Upper Kothmale hydropower project are transported along the above
mentioned two major routes.

Access to Project Site is given in Figure 2.7

2.2.2 Project Layout
The final project layout is as shown in Figure 2.9

2.2.3 Major features / components of the project
The major features /components of the Moragolla project are as follows.

(a) General

Catchment Area at the Dam . 247 km®

Mean Annual inflow 3 21.95mils
10,000-year Return Period Flood : 6000 m/s
25-year Return Period Fiood - 1058 m*/s

(b) Diversion facilities

The details with regard to the dam are shown in the following Figures.
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(iy Cross-section of the river taken at the proposed dam site is shown in
Figure 2.10

(i) Elevation of the proposed dam showing the existing ground levels, levels of
excavation and crest level and openings is shown in Figure 2.11

(i) Plan of the proposed dam including design, length and type etc. is shown in
Figure 2,12

(iv) Spillway (to accommodate impact of the releasing flood waters of the
Kothmale dam) is given in Figure 2.13

Dam & Intake

Type

Height

Crest Elevation
Crest length
Design floed
Design flood level
Size of intake gate
MNo. of gates
Bottom Qutlet

Capacity
Size

Facilitation of
Environmental release

Spillway

Type

Crest elevation

Crest height

Spillway length

Gate size width/height
Mo. of gates

Reservoir

Full supply level
Minimum operating level
Total capacity at FSL
Effective capacity
Surface area at FSL

Concrete gravity

35 m

550 m asl

214.50 m

6000 m%/s

548.25 m as|

4dmXEm

03

01 Ne,

(with 02 gates ; 01 no. revision
gate and 01 no. service gate)
260m°/s

dm X 4m

1.5 m’/s through a Separate pipe
(at elevation 534m asl)

Radial (Steel)

534.0 m asl

19 m

60.0m

15m X 15m

05 (01 no. gate with top flap)

248 m asl
542 m asl
4.23 MCM
1.87 MCM
36.5 Ha
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Possible inundation areas due to the reservoir

About 400m stretch of the Mawathura-Atabage (Galatha) road which passes over a
low lying area will be inundated due to the proposed reserveir. A new road from the
existing road as a road diversion with a length of 298m will be constructed to bypass
the inundated segment of the road which will be connected back to the existing
Mawathura- Atabage (Galatha) road.

There will be no impact on the existing Gampola-Nawalapitiya road or the railway track
including Ulapane railway station due to the proposed reservoir as levels of proposed
reservoir during normal and flood conditions are well below these infrastructure.

Abutments and arches of the new arch-bridge over Mahaweli Ganga on Ulapane-
Mawathura road will be partially submerged due to the proposed reservoir. The water
level will be well below the bridge deck level.

Area of inundation is shown in Figure 2.9 together with the important roads and
structuras,

According to RDA, Bridge piers and abutments are on spread footings which are
founded only on weathered rock layers at some places where sound rock was not
encounterad during construction. RDA propose that the ground surface around the
abutment and piers submerged be protected with rubble paving up to a height of 1.0m
above the FSL of the reservoir using cement sand mortar as shown in RDA drawing
CP/B/O722/02 in item no. 5 in Appendix A.

(c) Waterways

Headrace tunnel

Length ; 2980 m
Length Concrete lined : 2835 m
Length Steel lined > 145 m
Design discharge : 45 m/s
Diameter, ®= 45 m
Shape ! Harse shoe (excavated),
Circular (lined)
Surge Shaft
Type : Restricted Orifice (Circular)
Shape : Circular Diameter, &= 13.5m
Height ; 73m
Up surge water level ; 566.92 m asl
Down surge water level : 526.67 m asl

Penstock Tunnel

Length : 145 m
Diameter : 33m
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Surface Penstock

Length : 185 m
Diameter : Varies 27 mto1.5m
Mo. of lines : 1

(d) Powerhouse & Tailrace channel

Power house type ; Surface

Length,L= 29.0m, width, W= 180m

Tailrace channel : Open chanrel, 25 m long

Shape : Rectangular channel with a bed width
of 148 m

Crest level at the outfall : 471.6 m asl

Normal Taill water level : 473.00 m asl

Maximum TWL : 486.50 m asl

{e) Electrical and Mechanical Equipment including Power Generation Equipment

Turbines

Type z Vertical axis Francis

No. of Units : 02

Rated Discharge (per unit) 22.5mYs

Speed : 500 rpm

Rated Output : 13.25 MW X 2
Generators

Speed : 500 rpm

Rated Voltage 3 11 kW

No. of Units : 02

Rated Output : 172MVAX 2

Rated frequency : 50 Hz
Transformers

Type ! Three phase oil immersed

Voltage i 132 kV /11 Ky

Rated Output : 172 MVA X 2

(f) Power Generation

Maximum discharge . 45 m¥s
Rated head - 69.38 m
Installed capacity : 26.5 MW
Annual energy ; 81.65 GWh
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(g) Transmission Line

Type : Overhead, double circuit with single
mode OPGW
Length : 500 m

The new transmission line from Moragolla switchyard is to be connected to the
Tower No. 3, Circuit No. 1 of existing 132kV Polpitiya —Kiribathkumbura
transmission line. Since the Tower No 3 is a Suspension tower, a new Terminal
Tower of appropriate capacity will be erected closer to the existing Tower. New
Moragolla Switchyard will be connected to the existing circuit No. 1 through a Short
line section of 500 m and will be connected to the new Tower erected below the
existing line. The new line section consists of a Suspension Tower and a second
Terminal Tower at Meragolla Switchyard (Figure 2.25).

(h} Temporary Structures

A Memorandum of Understanding between the Ceylon Electricity Board and the
Mahaweli Authority of Sri Lanka will be made in relation to provision of necessary
general specifications for the relevant contractors for the management of such
areas providing all temporary facilities (such as spoil dumping sites, temporary
huts including labour camps within the 60m river reservation) during and after the
project and adhering to any requirements / restrictions by the MASL (a sample
MOU is given as item no. 1in Appendix F).

Coffer dams

Prior to construction of the main dam a coffer dam will be constructed across the
river section immediately upstream of the proposed dam site thus paving way for
the construction of the main dam.

Contractors and Engineer's site offices, Contractor's store building and store
yards, labour camps

All theses temporary buildings will be constructed both at the dam site area and
power house site area.

Quarry sites

Large guantities of construction materials will be required for the Dam, Tunnel,
Inlet and Qutlet Portals and other construction works related to the project. It has
been estimated that the total agaregate requirement is around 89000m®, It has also
been estimated that the rock excavation volume in Dam, Tunnel and Penstock and
Powerhouse areas will be around 195000m°,

This means sufficient amount of rock material will be available at the site itself for
construction works. How ever there is a need to obtain the initial material
requirements of aggregates until the materials are available from construction
areas at the site. Environmental conditions prevailing has posed restrictions on
opening up of new quarry sites or use of old quarry sites in the vicinity of the
. project area for extraction of large quantities of materials. Therefore project
activities will have to be planned so as to use as much as possible the material that
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will be available from construction activities thus reducing the need of large
guantities from gquarries.

Three quarry sites have been identified in the feasibility study (Quarry sites 1 to
3). There are constraints in exploitation of two of those sites (Quarry sifes 1 and
2) due to environmental concerns prevailing in the area and safety of the existing
Kothmale dam, A fourth quarry site (Quarry site 4) was identified lately.

It is to be noted that MASL does not permit transpertation of quarry material along
the road above the Kothmale dam. The closest quarry site to the proposed
Moragolla project site via public roads is Quarry no. 3, Subjected to the restrictions
/ conditions mentioned hereunder with respect to each of these quarry sites, most
optimistic site is considered as quarry site no, 3.

Quarry No.1 (7° 03’ 557, 80° 36’ 00")

The quarry site is located at the right bank of the existing Kothmala Oya. This
quarry cannot be exploited as according to the Geological Survey & Mines Bureau,
it would adversely affect the surrounding area if further quarry activities are carried
out because soil creeping and earth subsidence have been reported since
impoundment of the Kothmale reservoir. Ownership of this site lies with the MASL
and presently it is in operation in a small scale by a private party.

According to EIC, Kothmale, MASL, GSMB approval has been granted to use the
boulders available at site but not for fresh extraction by blasting (reference. item
no. 4 in Appendix A).

Quarry No.2 (7° 03’ 21", 80" 35’ 54")

The quarry site is the old quarry site at the left bank of Kothmale Oya and is
located close to the dam within the high security zone, GSMB has recommended
only for IML-C (Industrial Mining License — Category C) without affecting the
membrane of the dam. That is, only a very small quantity of rubble can be
extracted under this condition. If large scale blasting is to be done, an EIA for the
quarry site will be essential.

In respect of material transportation, access to Moragolla project site from this
quarry site is far along the public roads but the use of the shortest route is over the
Kothmale dam which is not permitted by the MASL (reference item no. 4 in
Appendix A).

Quarry No.3 (7°02'10", 80° 33’ 33”)

This is an existing quarry located about 6 km from Nawalapitiya along
Nawalapitiya-Talawakelle main rcad. There are two adjoining quarries at this
location which are in operation. One is owned by the Pasbage Pradeshiya Sabha
while the other is owned by a private party.

To reach the proposed Moragolla project site from this quarry site, there is a total
distance of about 19 Km of material transportation up to the turnoff at Mawathura
and it is the closest quarry site. Since this quarry site is presently under operation,
access to this site is already available and Moragolia site can be reached through
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Ulapane via Nawalapitiya. Attention shall be paid to the allowable limits of loads for
transportation of quarry material on Ulapane Pusselawa bridge over Mahaweli
River.

Quarry No.4 (7° 03’ 00", 80° 41' 31")

An old quarry site was identified lately near Ramboda pass on route AS along
Nuwara ~Eliya Gampola main road close to Ramboda town, Proposed Moragolla
project site can be reached by turning off at Nawakandura along Nuwara <Eliya
Gampola main road. From this guarry site there is a total distance of about 27 Km
of material transportation up to the turmoff at Mawathura. This site is far from the
project site and there is no proper location for the crusher plant. Therefore the use
of this fourth quarry site can be considered as only a remote possibility.

Quarry sites and Crusher Plant sites shall have no adverse effects on the
environment and hence all precautions will be taken to minimize the hazards from
blasting, noise pollution and dust emissions.

Locations of the quarry sites are shown in Figures 2.14. Based on the above facts
use of Quarry site 1 and 2 is restricted and it is possible to use only Quarry sites 3
and 4.

How ever, the site for quarrying the rock required for the construction works of the
project will be decided by the selected construction contractor and carry out the
necessary testing to determine the suitability of the materials for intended
purposes. All necessary approvals and licenses for the operation of the quarry and
transport of materials have to be obtained by the construction contractor.

Spoil Disposal Areas

The proposed alignment of head race tunnel, surge shaft, powerhouse and tunnel
putfall area are along the left bank. The tunnel will be excavated from the two ends
and there will not be any adits. Part of the materials extracted from rock excavation
will be used in the coarse aggregate production for construction works. Material
from earth excavations will be used in backfiling and landscaping works. Therefore
only the excess material will have to be placed in spoil dumps.

Arrangements have been made to dump excess spoil in five state owned Lands.
Four of these lands with a total extent of 5.0 ha is coming under the purview of
Chief Engineer (Kothmale Power Station), CEB and a land with an extent of 2.05
ha belonging to MASL will be used as spoil dumping sites. These dumping sites
will be utilized for dumping the excess spoil after having the spoil disposed off in
other permitted places ; in granting approval for the EIA for the project, Chairman,
Ganga lhala Korale PS - Kurunduwatte Kadeweediya in his recommendations
(reference item no.11 in Appendix F) has stated that spoils be disposed off in
constructing playgrounds in schools and in public places specified by the PS.
Chairman, Udapalatha PS, Delpitiy — Atabage has also given his consent and has
mentioned that the spoil disposed from the project could be used by the PS for
land reclamation works under it's authority (reference ifem no, 12 in Appendix F).
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The propesed locations of spoil dumping sites are as follows and are shown in
Figure 2.15.

Dumping  Latitude Longitude Ownership Landmark

Site (N} {E) of fand
1 513700 478483 GER Mear the existing road
2 513553 478741 CEB Close to Kolhmale Power House and
Swilch Yard
3 513372 478952 CEB Mear the existing road
4 513037 478980 CEB An old dumping site of Kothmale Project
5 514721 478579 MASL Mear the Army Camp

Both CEB and MASL consent has already been received for the use of all spoil
dumping areas (reference item nos. 1,6, 7, 8 and 9 in Appendix F).

Google Images of these dumping sites are shown in Annexure 8.

All five sites identified as spoil dumping sites (for both, soil and rock) lie
downstream of the proposed Moragolia dam and on the right bank of the Mahaweli
Ganga and have been described below,

Dumping site 1

The proposed site is fully covered with vegetation and is in Galata Watta area by
the side of the road that runs from Ulapane to switch yard of the Kothmale power
house.

Dumping site 2

The proposed site is covered with vegetation and is the largest of the sites
proposed for spoil dumping and is situated just below the Kothmale switch yard.
The slope of the area is about 40° - 50°,

Dumping site 3

The proposed site is situated just passing the switch yard of the Kothmale
FPowerhouse and it is a nearly flat terrain with a genile slope. High tension electric
line crosses the land. Access to the site is possible with existing conditions.

Dumping site 4
The proposed site is located in front of the Kothmale surge tower. This site has
been used previously also as a dumping site and it can be extended if required..

Dumping site 5

The proposed site has been used previously as a dumping yard. The area is close
to the Army camp and is located by the side of the Atabage Road (road connected
to Gampola — Pussellawa (A0S) road). Mahaweli River is one of the boundaries of

the site
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A Memorandum of Understanding between the Ceylon Electricity Board and the
Mahaweli Authority of Sri Lanka will be signed at the time of construction of the
project in relation fo provision of necessary general specifications for the relevant
contractors for management of spoil disposal in Mahaweli river reservation areas
within 60m including regulation of impacts to the Mahaweli river. A sample MOU in
this regard in accordance to the conditions stipulated by the MASL is given as itemn
no. 1in Appendix F.

Labour Camps

Labour camps will be located at the dam site / intake areas and powerhouse site
area. After the completion of the project, the contractor will restore areas utilized
for labour camps to a condition prior to putting of such camps. A Memorandum of
Understanding between the Ceylon Electricity Board and the Mahaweli Authority of
Sri Lanka will be signed to this effect.

(i) Access Roads

Access roads are fo be provided to the dam site, intake site, surge shaft, penstock,
power house, tailrace, tunnel outlet, construction camp site and also for quarries
and crusher plant site. While giving alignments to the road construction works, the
slope stability to be given adequate care; Some retaining walls and toe walls will
be constructed at the new road formations to retain embankment fillings, existing
road drainage systems will be improved, existing culverts shall be re-constructed
or re-habilitated where necessary. '

Access roads in the project area are given in Figures 2.16 (a), 2.16 (b) and 2.16
(c)

(j) Permanent Residential Camps for staff, Offices and Facilities

The residential camps and offices for the construction supervisory staff of the
Client, Consultant and the Contractors during the construction period of 52 months
and as quarters and offices for the operation and maintenance staff of the Client
after completion of construction of the Project.

The camp area is located 300m upstream of the proposed dam and at the right
bank. The land is 2.7 ha in extent and has a gentle sloping terrain. Access fo the
camp area will be a deviation from the proposed realigned section of the
Mawathura - Atabage road and the length of the deviation road is about 184m.

The camp area will house the following permanent buildings.

3 bed residence (Type A) - 4 Nos.
3 bed residence (Type B) - 7 Nos.
2 bed residence (Type C) - 7 Nos.
Dormitory 5 rooms (Type A) - 1 No.
Dormitory 5 rooms (Type B) - 2 Nos.
Dormitory 5 rooms (Type C) - 2 Nos.

Total 23 Nos.
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Access roads, power distribution, water supply and sewage system will be provided for
the camp. Social and welfare facilities such as Club house etc. and medical care
facilities also will be provided at the camp premises,

In addition to the above, part of the land in the camp site will be allocated to the
Contractor to build their staff residential quarters. These houses are categorized as
semi-permanent buildings and the estimated number of units is 15.

Proposed camp area is shown in Figure 2.17

2.24 Methodology of Construction

Project construction will comprise mainly of concrete structures, The dam across
Mahaweli will be a concrete gravity structure. The dam construction will be done in two
stages with diversion of the water flow in the river and protecting the dam construction
area using coffer dams. The intake tunnel lining, outfall etc. will be concrete structures.

Conventional drilling and blasting method will be used to excavate the underground
tunnel from the two ends without an adit and the rate of progress will be 125 m /
month. Headrace tunnel will be excavated with the full face tunneling using 3- boom
wheel jumbos, side dump type muck loaders and dump trucks. Electric detonators with
delays and gelignite will be used as blasting materials and controlled blasting
technique will be used, :

Shotcrete and rock bolts will be used as tunnel supporting work. Steel rib supports will
be used as the support system in weak rock sections if found necessary. Where
necessary, the tunnel will be concrete lined. Dewatering in the tunnel is done by
gravity through an excavated drainage ditch downstream excavation face and by
pumping at the upstream excavation face. After completion of excavations tunnel
concreting will be done.

Leg drills, overhead loader, dump trucks, telescopic formwork, concrete pump,
concrete truck mixers, raise climber, excavators, track drills, towerftruck cranes will be
used in the construction works.

Concrete structures will be constructed using traditional methods, by placing them
inside steel or timber formwork. Once concrete structures will be installed using mobile
or gantry cranes.

The aggregates which will be available from the tunnel excavations can be wel| utilized
for the construction of the dam. Metal crushers have to be installed at the quarry site
as well as tunnel site so that aggregates can be sized to suit the requirements.

All the construction materials like Cement, river sand, agaregate, rubbles, bricks,
timbers, steel etc have to be used in the construction of structure,

(Gates, valves and penstocks will be made of steel of appropriate grade. Powerhouse
will be a reinforced concrete structure, while turbine and generators are of steel.
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2.2.5 Site preparation activities

Site clearing will take place first and all surface constructions will be carried out after
open cut excavations to appropriate levels as shown in the drawings. Materials from
excavations will either be reused or disposed in a careful manner,

Temporary structures will be constructed mainly for river diversion in the form of coffer
dams. Details of construction of coffer dams are discussed in section 4.4.5

Underground construction activities will involve excavation of tunnel in rock and
concrete lining. Pre construction activities will include development of access roads,
construction power lines, workers camps, water supply schemes for construction work,
setting up of crushers, concrete batching plants, bar bending yards, formwork
construction yards, material storage areas, housing for work force.

A Memorandum of Understanding between the Ceylon Electricity Board and the
Mahawell Authority of Sri Lanka will be made in relation to provision of necessary
general specifications for the relevant contractors for environmental protection and soll
conservation measures, clearing of work sites and landscaping of the areas affected
by construction activities (of both permanent and temporary facilities) etc. and any

requirements / restriction by the MASL in the MASL reservation areas.

2.2.6 Details of any phased development activities and time schedule

The construction programme drawn up for the project covers 52 months period and is
shown in Figure 2.18 The preliminary activities such as access roads, camps etc. will
be constructed during early peried of construction,

2.2.7 Any infrastructure facilities required /provided by the project (access road efc.)

In addition to the Access Roads mentioned under section 2.2.3 part of the road from
Mawatura to Atabage (Galatha) at the right bank which passes over a low lying area
immediately upstream of the proposed dam will be inundated due to the proposed
reservoir. Length of road inundated will be about 400 m.

A new road will be provided in place of the inundated segment of the road. The new
road will be a diversion from the existing RDA road which will be connected back to the
existing RDA road by passing the inundated part. The length of new diversion road is
about 998 m between the points of diversion.

Area of inundation is shown in Figure 2.9 together with the important roads and
structures. While giving alignments to the road construction works, the slope stability
will be given adequate care; some retaining walls and toe walls will be constructed at

the new road formations to retain embankment fillings, existing road drainage systems
will be improved by re-constructing or re-habilitating the existing culverts where
necessary and new culverts will be constructed at stream crossings and valleys.

Other infrastructure related to project will involve setting up of camps/housing both
permanent and temporary for the use by workforce during construction as well as
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operation stage. The project locations will be provided with construction power supply
lines and water supply lines.

Apart from the above, the construction camp needs to have a couple of other
infrastructural facilities towards the well being of its inmates and the local inhabitants.
Among these, health centre, reading room, garden/park, children's playground,
nursery school / creche, etc. are important. The medical centre should have adequate
facilities for diagnosis and treatment of diseases (particularly waterborne and
communicable diseases), fractures and burns (resulting from accidents) and to
undertake vaccination programme in association with the nearby local hospital at
Ulapane.

It is also necessary to have adeguate parking space for vehicles.

Also due to the impoundment of the reservoir area, the |local pecple who used to take
bath in the river will be deprived of their bathing sites at the river stretch. Therefore a
small pool will be constructed near the bridge with steps to reach the water. At present
03 locations in the upstream and 01 location in the downstream of the proposed dam

are used for bathing.

A check post, a police out post, extension counters of the local post office, Bank and a
super market are the other requirements in the camp area. Further, fire extinguishers
have to be established at different points within the project area towards preventing

accidents from fire.

It is also important to ensure adequate supply of fuel (LPG) or kerosene/ or firewood.

2.2.8 Workforce

The workforce requirement depends on the way the construction works will be carried
out by the confractor, However, based on the past experience on similar projects, the
workforce requirement can be around B0O during peak times during the 2™ and 3"
years of construction,

It is likely that unskilled labourers could be recruited locally from the project area as
well as from other nearby areas. Unemployed and persons who were involved in sand
mining operations in the project area too will be able to work in the project.

2.2.9 Investment and funding sources, total cost of the project, the time schedule of

the construction period and details of phased development if any

Total cost of the project . US$ 85 Million
Construction period : 52 months
Phased development (if any) : No. Construction will follow the construction

programme given in Figure 2,18
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2.210

2.2.1

P S

In case of civil structures, dimensions, drawings etc.
The following Figures give the detalls of all civil structures.

Figure 2,19 shows the waterways — plan and profile

Figure 2.20 shows the waterway intake — plan and sections

Figure 2.21 shows the waterway — Surge Shait

Figure 2.22 shows the waterway - Penstock Tunnel

Figure 2.23 shows the Layout of Powerhouse and Switchyard
Figure 2.24(a) & 2.24(b) show the Powerhouse sectional elevations

Arrangement for discharge of forecasted probable maximum flood

The probable maximum flood (PMF) expected at the dam site is taken as a flood of
10,000 year return pericd. The peak flow is estimated as 6000 m*s. The spillway
provided at the dam consists of 05 nos. of steel radial gates of each dimensioned 15m
wide and 15m high. Each spillway gate bay is capable of passing a flow of 1550 m¥/s
with gates in fully opened position and without any rise in the water level above the full
supply level of 548 m asl. Thus when all gates are in fully open position, the spillway
is capable of discharging 7750 m*/s without a rise in water levels above the full supply
level.

Thus there is ample capacity provided in the spillway and even if one gate bay is non-
operational during a flood event, flood can be passed safely without undue rising of
water levels in the reservoir above full supply level.

Details required to check the adequacy of the proposed dam and
associated structures considering probable failure conditions.

Dam fEIt'ILJrEI can occur due to a variety of reasons such as overtopping and due to
specific shortcomings of the dam itself. A dam can fail in three different ways. They
are; over-turning due to applied forces, sliding along the foundation or weaker planes
in foundation material and failure of the foundations due to excessive loading.

If the dam does not have adequate discharge capacity and storage capacity to safely
pass the probable maximum flood, overiopping flows can impinge on the downstream
abutments and toe and scour foundation material from an area critical to the stability of
the dam. Then it is likely to cause sudden and complete failure of the structure. The
failure by overtopping would occur as sliding or overturning due to undermining and
loss of toe support.

Dams constructed of earth or rock-fill could fail due to excessive seepage. The dam
proposed for Moragolla hydropower project is made of concrete and is founded on
sound rock which carries almost no seepage through it. However, foundation failure
can take place due to seepage through areas of weak zones despite curtain grouting
being done to seal the weak zones. This can result in disintegrating the dam leading to
the collapse of the dam.

The proposed dam has been designed for adequately resisting overturning and sliding
with acceptable margins of safety. Factors of safety are tabulated in Table 2.4
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Table 2.4: Factor of Safety for the dam design
" Mode of | Factor of

failure | safety
Owerturning 2.0
Sliding 15

Also, as discussed under section 2.2.11 above, Moragolla dam and the spillway has
been designed with adequate provisions been made to safely discharge the PMF
without the dam being overtopped. The spillway has a discharge capacity of 7750 m/s
whereas the PMF is estimated as 6000 m?/s. Even if one gate bay is non-operational
during a flood event, flood can be passed safely without undue rising of water levels in
the reservoir above full supply level. Therefore no condition will arise so as to have the
dam overtopped.

2.2.13 Proposals for Emergency Action Plan along with arrangements for early warning
systems and details required to ensure the dam safety aspects.

Emergency situation

An emergency situation can be a condition of serious nature which develops
unexpectedly and endangers downstream property and human life and requires
immediate attention. In such an emergency situation, external interventions will be
required to cope with the situation as the local communities and groups will not be able
cope with the situation on their own.

In case of the Moragolla project, in relation to dam safety aspect, such emergency
situations can arise due to catastrophic flooding that may occur in the event of a dam
failure in which life and property in the potentially inundated reaches downstream of
the structure will be at risk.

Dam Break Analysis and Inundation Mapping

In fact the evaluation or determination of the emeging wave of dam break due to
extreme flood events is an initiative needed for defining the risk of submergence of
areas located downstream of the existing dams and conseguently to prepare
protective measures, both active (Reservoirs, dikes) and passive (emergency and
evaluation plans) in the areas affected.

The topographic characteristic varies significantly within the project area. The river
passes through deep gorges, terrains with pebbles and boulders and then through
alluvial plains, Most of the portion on downstream of the dam lies in the plains. The
expected flood due to the falure of the proposed dam has to be analyzed by dam
break study considering both dams; Kothmale and Moragolla.

Inundation mapping for the Dam breach of the existing Kothmale dam has been done
by the MASL. Inundation mapping can be undertaken for the Moragolla Project during
the detail design stage Land-uses and significant development or improvements
within the area of inundations has to be clearly indicated in the inundation maps.
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These maps will have to be distributed among the members of the Emergency Action
Committee who will use these maps in the development of evacuation plans and
procedures in case of failure of the dam. The maps should indicate the travel time of
the flood wave on every significant habitation area along the river.

Emergency Action Plan (EAP)

Emergency Action Plan includes all potential indicators of likely failure of the dam,
since the primary concern is for reliable identification and evaluation of existing or
potential emergency. The Emergency Action Plan identifies potential emergency
conditions at the dam and specifies pre-planned actions to be followed to reduce
property damage and loss of life.

EAP will need to identify the probable areas likely to be affected, population and
structures likely to be affected due to catastrophic floods in the event of dam failure.
The EAP should include prevention action, nofifications, waring procedures and
coordination required with relevant agencies. It should also include evacuation plans
and procedures for implementation based on local needs. These comprise
demarcation / prioritization of areas to be evacuated, notification procedures and
evacuation instructions, safe routes, transport and traffic control, Shelter areas,
functions and responsibilities of members of evacuation team.

Preventive action

Once the likelihood of an emergency situation is suspected, action has to be initiated
to prevent a failure. The point at which each situation reaches an emergency status
shail be specified and at that stage the vigilance and surveillance shall be upgraded
both in respect of time and level. At this stage a thorough inspection of the dam should
be carried out to locate any visible sign(s) of distress.

Engineers responsible for preventive action should identify sources of eguipments
needed for repair, materals, labour and expertise for use during an emergency. The
amount and type of material required for emergency repairs should be determined for
the dam, depending upon its characteristics, design, construction and past behavior.

It is desirable to stockpile suitable construction materials at the dam site. As mentioned
above. The anticipated need of equipment should be evaluated and if these are not
available at the dam site, the exact location and availability of this equipment should
be determined and specified. The sources/agencies must have necessary instructions
for assistance during emergency.

Because of uncertainties about their effectiveness, preventive actions should usually
be carried out simultanecusly with appropriate notification on alert situation or a
warning situation.

Also, in the Moragolla Project area there are some MASL declared river reservations
where the community members have already encroached. For the safety of the
community living in the project area it is advised that action be taken to declare the
entire project area as a protected zone by CEB.
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Notifications

Notification procedures are an integral part of any emergency action plan. Separate
procedures should be established for slowly and rapidly developing situations and
failure. Notifications would include communications of either an alert situation or an
alert situation followed by a warning situation.

An alert situation would indicate that although failure or flooding is not imminent, a
more serious situation could occur unless conditions improve. A warning situation
would indicate that flooding is imminent as a result of an impeding failure of the dam. It
would normally include an order for evacuation or delineated inundation area.

Communication System

An efficient communication system and a downstream warning system are absolutely
essential for the success of an emergency preparedness plan. The difference between
a high flood and a dam-break situation must be made clear to the downstream
population. Whenever discharge is to be increased, a notice must be issued to the
residents in the downstream area through radio, TV, and cable net works and
preferably through all channels of TV net work. If failure is likely alert and warnings
should be necessarily be communicated to the Emergency Action committee and the

downstream

Evacuation Plans

Emergency Action Plan includes evacuation plans and procedures for implementation
based on local needs. These could be:

= Demarcation / prioritization of areas to be evacuated.

= Notification procedures and evacuation instructions.

= Safe routes, transport and traffic control.

» Safe areas/shelters.

= Function and responsibilities of members of evacuation team.

Early Warning System

Early warning system will be established in Mahaweli Ganga and Gorok Oya sub
basins to obtain advance information on adverse weather conditions in the upper
catchment and a flood forecasting model will be developed for the unregulated pan of
the river basin. Forecasts from this model are coordinated with the early warning and
flood forecasting systems of Kothmale and Upper Kothmale reservoirs.

In addition to these measures, early warnings will be issued to the relevant
downstream areas before any operation of Moragolla reservoir that could raise water

levels in the downstream reaches,

In the case of breach of the concrete gravity dam the following measures can be taken
as early warning system to avoid loss of lives properly.
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Emergency Action Plan Committee

In order to ensure co-ordinate action, an Emergency Action Plan Committee is
required to be constituted. The committee may consist of the Engineers in charge of
the Morogella Project dam and Kotmale Project dam, the Chief Engineer of CEB in
charge of both the projects, Superintendent of Police of the Kandy District, District
level officers of the Kandy District Disaster Management Coordinating Unit, Dept. of
Information / Public Relations, Health, Transport, Railways, Industries / Installations in
downstream areas, Army, Red Cross and other non- governmental organization active
in the area. Divisional Secretaries of Uda- Palatha and Ganga lhala Korale are also to
be made responsible in disaster management monitoring activities under the direction
of the Kandy District Secretariat.

Emergency Action Committee will prepare the evacuation plan and procedure for
implementation based on local needs and facilities available. Such plans should
include Demarcation of the areas to be evacuated with priorities; Safe routes to be
used, adeguacy of transport for evacuation, and traffic control; safe areas and distress
shelters; security of property left behind in evacuation area; functions and
responsibilities of various members of evacuation team and setting up of joint control
room.

All personnel involved in the emergency action plan should be thoroughly familiar with
the elements of the plan and their respective responsibility. They should be trained in
the implementation of the Emergency Action Plan.

It is essential to communicate; by who a declared emergency shall be terminated.
There should be proper notification to the public on de-alert signals regarding
termination of emergency. The notification should be clear so that the evacuees know
precisely what to do while re-entering or approaching the affected areas.

Details required in ensuring the dam safety aspects

Moragolla reservoir is proposed to be constructed downstream of existing Kothmale
reservoir. Kothmale is a large reservoir which has a capacity of 175 MCM and
regulates nearly 562 km® of Mahaweli Ganga catchment. Probable maximum flood
peak for Kothmale reservoir is estimated as 5500 m*s. The catchment of Mahaweli
Ganga not regulated by Kothmale reservoir upstream of Moragolla is only about 247

km®.

Floods in the total catchment of 802 km® has been considered in the flood studies of
Moragolla reservoir and the flood of 10,000 year return period is estimated as 6000

m/s.

Kothmale reservoir is operated and maintained by the Mahaweli Authority of Sri Lanka
(MASL) and when large quantities of water are to be released downstream through the
dam gates, seftlers and river uses in the downstream areas are informed well in

advance by the Authority.
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With the construction of Moragolla reservoir a small storage reservoir of about
4.23MCM capacity will be created downstream of the Kothmale reservoir. Flood flows
released from Kothmale reservoir along Kothmale Oya or the floods originated in the
unregulated part of the Mahaweli Ganga catchment upstream of the Moragolla
reservoir will pass through Moragolla reservoir. Therefore the gates in Moragolla
reservoir has to be opened in tandem with the opening of the gates of Kothmale
reservoir in case if floods originate from that part of the river basin,

Proposed Moragolla reservoir will be operated and maintained by the Ceylon
Electricity Board (CEB), Although Kothmale and Moragolla reservoirs will be operated
and maintained by different organizations, both organizations are well versed in
operating reservoirs in cascades over many years in the island.

CEB who will be operating the Moragolla reservoir has ample experience in operating
Kehelgamu Oya and Maskeliya oya reservoir cascades. Similarly, MASL too has
considerable experience in operating Victoria-Randenigala Rantembe cascade.

A combined team of two crganizations will be responsible for operation of Kothmale
and Moragolla reservoirs and the operation rooms of the two dams will be linked by
dedicaled radic and telecommunication lines to co-ordinate the operations of the two
resenvoirs.

Operational staff of MASL and CEB will be in close contact round the clock regarding
the operational matters related to the two reservoirs. A manual of operational
procedures will be prepared and standing orders will be formulated. All operational
staff of the two organizations will be made aware of these procedures.
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Chapter 3

Description of the Existing Environment

Study Area for the Environmental Impact Assessment Study

The study area for the Environmental Impact Assessment has been confined to areas that are
directly and indirectly affected by the project, areas affected by construction activities such as
quarries, refuse disposal areas, traffic diversions, work camps, temporary access road, etc,
and areas beyond the project site where there are potential for environmental impacts. Such
areas studied in respect of different environmental characteristics are as follows.

Socio-Economic and Cultural Aspects

The extent of the study area for the socio-economic surveys covers approximately a radial
distance of 1Km from each of the geographic locations for proposed development
interventions and covers even the areas beyond this for data collection where there are
potential environmental impacts such as impacts on human settiements.

The geographical locations studied include;
* Proposed dam site and up stream and downstream areas of the proposed dam

* Land identified for establishing the power house / switchyard, surge shaft

= A pelt of 300m as the right of way (corridor) of the proposed tunne! to divert water
to the power house via the surge shaft

= A 50m wide belt as right of way (corridor) of power transmission line
* |and proposed for establishing the residential camp /office and stores.
* Right of way (corridor) of the proposed alternative road

»  Potential lands for resettlement

Archaeological and Cultural Aspects

The study area for archaeological considerations covers a buffer zone of a 5 Km radius from
the project site.

A separate study was conducted by the Department of Archeology to investigate the impact of
proposed project on archeological sites if there are any (Appendix B).

Ecological Aspects
The extent of the study area for the ecological surveys covers the following areas as

stipulated in the ToR.
= An area 50m downstream from the dam site and the tail race
*  The area that will be inundated by the resulting reservoir

= The river reservation to a distance of 60 m from the banks
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= A 50 m strip along the proposed tunnel trace
= The powerhouse and switch yard

» (Other sites which include rcad expansion and new road construction sites,
temporary camp sites and raw material storage areas and spoil dump sites

» Although the ToR has included the study of spray zones, no significant spray
zones were identified during the field investigations.

The existing environment of the study area has been described below.

3.1 Physical Environment

3.1.1 Topography

The physiography of Sri Lanka can be best described briefly by the existence of three
well-marked plains of erosion cut namely “peneplain” ie. highest peneplain, the central
highlands at an average height of 1500-2000m above sea level, stepping down about
1000m is the middle peneplain and surrounding it on all sides and stepping down
about 300m and extending to the sea is the third peneplain which has an average
height less than 30 m.

Maorphologically the Moragolla Hydropower Project area belongs to the middle
peneplain of Sri Lanka and its general topography consists of ridge and valley with
steep slopes. The ridges are heavily dissected by 1* and 2™ order streams in addition
to the main river, the Mahaweli. The streams flow in a dendritical pattern and join the
Mahaweli Ganga which flows NNE direction.

In the project area Mahaweli Ganga flows in a steep-sided valley with incised bends
and meanders. Left bank slopes are the steepest with slopes ranging from 30° to 35°
with shallow overburden. On the right bank, slopes are around 18°.

Moragolla Hydropower project will be located in Mahaweli Ganga between the
confluences of Kothmale Oya and Atabage Oya which are two major tributaries in the
upper Mahaweli Ganga basin. Notable feature within the project area is Mahaweli river
flowing ND42°S direction from the upper mountains of the hill country through the
existing morphology to its confluence with Kotmala Oya which flows in N238°Nw
direction and confluence with the Atabage Oya well below the proposed dam site.
Within the reach defined by the confluences of Kothmale Oya and Atabage Oya river
valley of Mahaweli Ganga is narrow, and therefore the reservoir formed will be largely
confined to the river valley.

Left bank of Mahaweli Ganga in the project area is formed by the low hills which rise
up to 950m asl separating Mahawaeli Ganga basin and the Maha Qya basin. Right
bank of the project area is formed by the northernmost edge of the mountain range
which forms the water divide of Kothmale Oya and Atabage Oya sub basins. The
water divide rises up to 850m asl.

Figure 2.9 shows the project layout including contours.
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River bed of Mahaweli Ganga drops from about 551m asl at its confluence with
Kothmale Oya to about 473m asl at the confluence with Atabage Oya. Gross head of
about 78m is thus available within this reach. River bed levels are mild both upstream
as well as downstream of this reach.

Ulapane Qya, a minor left bank tributary of Mahaweli Ganga joins the river immediately
upsiream of the dam site. Lower part of Ulapne Oya valley is wide up to about 600m
asl.

Downstream of the confluence of Ulapane Oya with Mahaweli Ganga, a low hill which
rises up to about 850m forms the water divide of a small left bank tributary named
Halagama Oya which runs nearly parallel with Mahaweli Ganga and enters
downsiream of confluence with Atabage Ovya.

Figure 3.1(a) shows the drainage pattern of the project area and Figure 3.1(b} shows
the catchment area of the project.

The local topography consists of northerly flowing Mahaweli River with steep rocky
embankments and the river bends at a location of about 500 m upstream of the dam
location and meanders with an island form close to the tail water outlet, The river
shows characteristic of steep narrowing V' shaped valleys in many areas, many
potholes and rapids.

The upper end inland delta is created due to the existing flow regiments of the river
flows and the FSL of the impounding reservoir is closer to this naturally formed
sedimentation area. Middle portion of the existing major flow is directing towards
N0O39°S in a stretch of 3km and meets proposed dam section as shown in Figure 2.8,
The River then changes the direction of flow to the NOOS'E at a stretch of 2.5 km
length and confluence with the Atabage Oya. Left bank has been selected for
proposed power house and the surge shaft locations of the proposed Moragolla
Hydropower project.

Headrace tunnel, underground powerhouse and tailrace tunnel of Kothmale
Hydropower Project is located within the hill on the right bank of Mahaweli Ganga in
the project area. Therefore, the hill on the left bank becomes the location of choice for
placing the headrace tunnel of Moragolla hydropower project.

The highest elevation of the ridge is 700m and the lowest elevation is 520m (River
level) at the intake and 473 m at the power house location. The initial section of the
tunnel alignment is about N80°W and oblique to the mountain ridge and also oblique to
the foliation. In this initial section mountain crest level is 650m. Following a sharp
bend, the tunnel alignment is N10°E and is almost in the centre of ridge which is
almost parallel to the foliation strike with crest level at about 700m.

After following another sharp bend towards the end, the tunnel alignment is along
N78°E direction and is oblique to the foliation. The outfall of the tunnel is in a rocky
nose that marks the NE end of the mountain ridge. The entire tunnel crosses two

regional narrow shear zones,
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Relatively undulated topography with mixed vegetation is a prominent character of the
area. The tea lands, abandoned tea, homesteads and shrubs are dominating patterns
of the existing land use today. However, industrial zone namely Ulapane Industrial
Estate is also situated very closely and bounded by the reservoir at a relatively low
elevation. Most of the slopes within the industrial estate are uncovered or with grass.
Area seems to be an old or abandoned tea estate. Number of constructed slopes
within the area seemed to be disestablished due to excavation and dumping of soil
without any appropriate soil protection measures.

Numbers of non engineered constructed slopes are also significant along the road and
earth cuts within the Ulapane Industrial Estate. Unstable earth masses created due to
the excessive heights and unstable geological setting of some locations are still visible
within the project sensitive areas. In general, some of the developments are already
active and no appropriate slope protection measures have been adopted so far,

Site drainage measures need to be upgraded and protected against soil erosion. The
existing vegetation is not resisting soil erosion. The surface layer of the upper slope
may consist of silty sand which generally gets unstable, once it's saturate due to high
rainfall intensities.

Figure 3.2 shows the landslide hazard zonation map of the project area.

3.1.2 Geology

Sri Lanka consists of more than 90% of Pre-cambrian crystalline rocks. These pre-
Cambrian rocks have been subdivided considering lithology and the age of the rocks
to three major groups; Highland complex with Kadugannawa complex as a subordinate
unit, Wanni complex and Vijayan complex.

The vast majority of the area of the island is underlain by Precambrian Highland
complex, as a belt with 50 to 100 km width and stretching approximately in the
direction of north South along the central part of the country, The Precambrian Wanni
and Vijayan complexes about 50 km of width are located either side of the Highland
complex.

Project area falls within the highland complex and close to its western boundary, very
close to the boundary between Highland and Kadugannawa complexes. The general
geological structure of the area underlying the project components ‘is simple though
the regional structure represents a series of North westerly plunging synforms and
antiforms. The area occupies the South eastern limb of the “Aranayaka” double
plunging synform. “The Strike trend is Morth-South with slight deviations to the
northwest and north east, Dip direction is to the west with moderate 1o gentle (10° -40°)
angles.

The rock strata show N to NNW (North-South) strike and dipping into NW (West)
direction. The NW trending Kotmale Shear Zone is crossing project area at the middle
of the tunnel trace.
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The Garnetiferous/Charnockitic gneiss and Quartzite are the most dominant rock types
of the area underlying almost all the areas of main project compoeonents, The
composition of the rock varies across the strike and the rock mass occurs as inter
bedded bands of dark coloured fine to medium grained charnokitic gneiss and light
coloured medium grained garnetiferous gneiss layers.

Bedrock outcrops are common along the river bed, river bank and at a number of
places on slopes. Quarizite is the other rock type present in the area. Quartzite is
exposed in the surface in the left bank of the river upstream of the dam. The rock is
also exposed as a solid form in few locations in the reservoir area.

3.1.2.1 Overburden Geological Conditions at site

Overburden mainly consists of soils, talus deposits and colluviums (transported soil).
Number of undisturbed soil samples was collected from the surface scil formation at
locations indicated in Figure 3.3 (a). A number of slopes in the study area revealed
that the soil formation consists of materials ranging from silty-sand, clayey silty sandy to
clayey sand. The liquid limits are 40% between 59%. The natural moisture content and
the plasticity is also significantly high comparatively to the residual soil formations found
in Sri Lanka.

Properties of representative soil samples collected are given in Tables 3.1 and Table 3.2
in Annexure 2.

The total density and dry density increase marginally with depth with an average value of
1.6 mg/m3, respectively. The specific gravity of the soil averages from 2.4 - 2.6. The
relatively thick over burden and other subsurface soil properties revealed in exploration
works are as indicated in the Table 3.3 in Annexure 2. The fine content of the soil
ranges from 35% to 40% and unconfined compressive strength (at unsaturated
conditions) is also significantly high in both side slopes of the reservoir impounding area.

3.1.2.2 Details of geological investigations at the locations of Project Components

The borehole locations during geological investigations are marked in Figure 3.3 (b)-1
and Figure 3.3 (b)-2.

National Building Research Organization (NBRO) was requested to make a Landslide
Hazard Investigation for the proposed Moragolla Project. Their observations on the
existing engineering geological conditions of the selected sites and the subsurface
geological conditions of the soil overburden and bedrock has also been incorporated

into this report.

Dam Site

The dam site location is at a broad “V" shaped valley and both banks are somewhat
convex consisting lesser slope at the up and close to the river steep undercutting of
the rock. In the right bank a steep slope of 35-45%is extending about 40m from the
river and then the upslope reduces to 20-25%nd continue about a kilometer. The slope
on left bank close to the river is about 25-30° for about 150m and then reduces to
about 15°at the upslope until the hill crest at about another 200m away to the NW.
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The bed rock of the surrounding area of the dam consists of garnet
biotite silimanite gneiss and foliation plane strikes N15°W and dips 27 westwards. The
beds are dipping towards the left bank and thereby right bank is the dip slope. Close to
the river the rock had been undercut to form a steep siope.

According to the borehole loggings at the dam axis, the bed rock is at about 4m below
the river-base. The left bank consists of very deep 15-30m thick residual overburden
and right bank rock spread out at about a depth of 1m to 13m thickness. Number of
boulders can be observed on the river and mostly the rock surfaces are well worn due
toriver aberration, The cuter surfaces are slightly to moderately weathered.

The geological section along the dam axis is given in Figure 3.3(h)-3.

Reservoir Area

The reservoir area extends about 3km upstream from the proposed dam along the
river and it will cover about 36.5 ha surface area with 7100m perimeter. The proposed
filled up elevation will be 548 m MSL (in section 6.2.2 of the NBRO report, the FSL
stated as 248 masl has to be 548 masl as described in Project Features under section
4 of the NBRO report in Appendix D).

Both banks consist of steep to very steep rocky slopes (30-50%. The slope consists of
mainly residual soil with some sporadic distribution of some colluvial materials. The
rock type in this area is garnet biotite gneiss with prominent foliation plane with an
attitude of N15°W/27°SW. The rock again dissected by two almost vertical joint sets
striking N80"W and N30°E. Many rock blocks and wedges created by above joints
were observed and may have strong capacity to be moved along the foliation
plain. The next 400m stretch of the proposed reservoir is widens from its usual width of
about 150m to about 250m. The average slope of the right bank is about 10°to
15°. A part of the existing road will be inundated.

In contrast fo that the country rock is dipping into left bank and more favorable against
sliding failure. However, toppling may be possible as the rock is dissected by above
discontinuities and the steepness of the slope. The average slope is varying from
about 40° to 50°. These slopes continue in the left bank for about 500m from the dam
location,

Inundation of the bank toes of the first 500m upstream stretch from the dam is another
significant effect on the banks. The water level will be increased about 25-30m in this
area thus increasing the height of the saturated soil mass and reducing soil strength.
However, the optimum drawdown of the reservoir is only 2m thus reducing the impact.
on the submerged slopes.

The Ulapane Industrial Estate is at the left bank and the right bank accommodates the
main road, Ulapane Oya joins the river Mahaweli at this bend from the left bank from
the peoint of confluence, about 126m of a section of this tributary is also inundated, The
upstream of the river Mahaweli from this bend will also be inundated gradually
decreasing the depth. Most of the banks are steepy and rocky.
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Underground Tunnel / Penstock Trace

The inlet portal of the tunnel is in the left bank at about 75m upstream of the proposed
dam location. The average elevation of the portal is about 528m MSL. It is located on a
moderately steep slope of 30° The initial 350m of the tunne! trends NW direction and
then turns NNE direction and traces about 2 km. Then again the tunnel turns to NNE
direction and travels about 500m to the outlet portal. The total length of the tunnel is
about 2964m.

From the inlet portal within the first 125m it is assumed that rock support
corresponding to classes Il and |V is required due to the expected effect of weathering
on rock strength; fracturing etc. the next 800m section is assumed to be composed of
strong and poorly fractured rock mass where very little or no support reguired for the
tunnel. The next 200m of the tunnel traverse across the narrow valley containing
lineament and need supports corresponds to classes Il and |V. Class | and || rock
types are expected to be found in the tunnel sections between 1000-1950m and 2050-
2875m.

The tunnel length between 1900 and 2050m is assumed to be requiring supports
corresponding to class lland 1V,

The tunnel portion from 2875 to outlet is also be supported corresponding to classes Il
and IV,

Rock mass classification for the interpretation of Tunnel design aspects is given in
Table 3.4 in Annexure 2.

The elevation of the outlet portal is about 519m asl and located at NE trending steep
slope of about 35-40°. The tunnel travels through a NNE trending ridge with more or
less gentle slope at the NW while steep SE facing slope ends at the river Mahaweli.
The ground surface elevation varies from 480m MSL at the river close to the
powerhouse location to 660m asl in the middle of the tunnel trace.

07 nos. of bore holes were drilled along the tunnel trace and MT- 01 & 02 are about
100m away from the new trace and no bed rock was encountered. According to the
borehole logs of MT- 03 to 06 the tunnel is about 80m below the ground surface and
about 60m in the bed rock of garnet biotite gneiss with about 20m thick overburden of
residual soil.

The geological section along the tunnel trace are given in Figure 3.3 (b)-4 to Figure
3.3 (b)-6

Surface Penstock

The proposed penstock line is about 145 m along and roughly trending at NNE
direction. It is descending at an elevation from 518m asl to 474m asl on a slope of
about 25-30° from outlet portal and surge shatt to the powerhouse site. The soil in this
area is residual soil with sporadic boulders. According to the borehole log (MT-08), the
bedrock of gamet biotite gneiss is at 490m asl in the middle part of the penstock line.
No unstable soils masses were observed in this location.
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Powerhouse and Switchyard location

The proposed powerhouse and the switchyard will be located about 3km downstream
of the proposed dam site and on the left bank opposite to the confluence of Mahaweli
River and the outfall of the Kotmale powerhouse and in two adjacent lands on the left
bank of the river Mahaweli. The elevation of this area is about 475 MSL. The proposed
area is having 15-20°slope towards NE. The steepness of the slope increases
towards the river bank to about 35-40°. The soil type is mainly residual with some
alluvial deposits at the NE part of the site,

The site is underiain by garnetiferous gneissic rocks. Overburden consists of a mix of
colluvial and alluvial types of gravelly and sandy clay deposits. According to the
borehole data, the overburden is about 6.5 to 9 meters deep.

Bedrock also can be observed in the river along with many boulders,

Spoil Dumping Sites
The dumping sites 1 to 4 are on CEB owned lands and dumping site 5 is owned by the
MASL. For convenience in identifying, the locations are shown in the Google Images
given in Annexure 8.

Dumping site 1 (513700N, 478483E)

The proposed site is fully covered with vegetation and is in Galata Watta area by the
side of the road that runs from Ulapane fo switch yard of the Kothmale power house.
The land below the road which slopes about 45° — 55° is proposed for dumping.
According to the Landslide Hazard Zonation map prepared by NBERO, the dump site is
located in an area where ‘landslides are to be expected’. The River is flowing about
275 m away from the proposed dumping area.

Dumping site 2 (513553N, 478741E)

The proposed site is the largest proposed site, situated just below the Kothmale switch
vard. The slope of the area is about 40° — 50°. This location is also covered with
vegetation. Drainage path from road crosses the land. River flows about 700 meters
away from the proposed land. Therefore siltation will not be a significant problem.
Access to the lower parts of the dumping area could be difficult for the dumping trucks
due to the steep slope. Therefore access roads should be prepared before dumping is
carried out. According to the Landslide Hazard Zonaion map, the dump site is located
in a safe area. Therefore the risk of landslides is less.

Dumping site 3 (513372N, 478952E)

The proposed site is situated just passing the switch yard of the Kothmale Powerhouse
and it is a nearly flat terrain with a gentle slope. High tension electric line crosses the
land. Access to the site is possible with existing conditions. Some springs initiate from
this area and flow to the river, Nearest distance to the river is around 650 m from the
location and siltation could not be a problem. According to the Landslide Hazard
Zonation Map, the dump site is located in a safe area.
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Dumping site 4 (513037N, 478980E)

The proposed site is located in front of the Kothmale surge tower. This site has been
used previously alsc as a dumping site and it can be exiended if required. River is
about 1km away from the location and siltation could not be a problem. The dump site
is located in a safe slope area as per the Landslide Hazard Zonation Map. High
tension electric line is to be constructed across the land.

Dumping site 5 (514721N, 478579E)

The proposed site too has been used previously as a dumping yard. The area is close
to the Army camp and is located by the side of the Atabage Road (road connected to
Gampola — Pussellawa (AQS) road). Mahaweli River is one of the boundaries of the
site and two small streams flow through the land to Mahaweli River. Therefore, special
attention will be made to mitigate siltation effects. Part of the area is cultivated and the
other part is used as a playground by the Army. The proposed site is almost on a flat
terrain with a gentle slope close to the existing road. The area proposed is almost on a
flat area and is in a safe area on Landslide Hazard Zonation Map.

3.1.2.3Evaluation of the Slope Stability of Critical Sections

The evaluation of slope stability is important for some of the proposed structures and
locations of the project, The following are considered to be important for revised
geotechnical analysis

1. Right bank upper slope stability of the dam site (with or without the fluctuation of
water table)

2. Left bank upper slope stability of the dam site (with or without the fluctuation of
water table)

Laboratory investigations of shear strength parameters are important information for the
entire analysis. However, in the absences of effective shear strength test results of
overburdened soils, various correlations available for similar types of soil such as fine-
grained residual soils and weathered rock formations were considered for the evaluation
of strength parameters and are given in Table 3.5(a) in Annexure 2.

Also, according to the U.S. Army Corps of Engineers manual for seismic design of new
dams recommends use of a seismic coefficient of 0.1 in Seismic Zone 3 and 0.15 In
Seismic Zone 4 in conjunction with a minimum factor of safety of 1.1.

The subsurface along the dam axis was modeled using the investigations carried out.
The results of slope stability analysis obtained using the Bishops method are given in
the Table 3.5 (b) in Annexure 2.

Stability of river banks of the reservoir

By studying the geclogy maps and subsurface information derived from the geotechnical
investigations it is found that there is no direct threat for stability of the river banks. Local
fallure can occur at some locations where loose soil deposits exist but the impacts will not
be significant. Also as the reservoir drawdown is only 2m, the impact on the submerged
slopes is reduced.
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3.1.3 Land use within the study area

3.1.3.1 Methodology

The land use map given in Figure 3.4 has been based on the available 1:10000
topographical maps prepared in 1987 by the Survey Department of Sri Lanka and field
checked in 1989 also by them.

The land area has undergone lot of changes since then and some of the areas
including those in the vicinity have been cleared and developed for residential
purposes, small scale agriculture, Industrial Estate and housing schemes, cultivation of
tea and later abandoned, plantation forests and community forests etc. Therefore, the
existing land-use patterns as observed by the Sociclogist and the Ecologist during the
walk-through surveys and Google Images (Annexure 8) have also been incorporated
in describing the land-use within the study area. The land use pattern so developed for
the project area is shown in the community map given in Figure 3.7.

* Area around proposed Dam (and Reservoir)

The dam will be constructed across the Mahaweli Ganga and will extend into the river
banks from either side. As the valley is steep in this area, the reservoir with a surface
area of 36.5 ha will be more or less confined to the narrow and steep river valley of the
Mahaweli Ganga in the proposed project area. Therefore 90% of the land area that will
get inundated due to proposed reservoir will be the river bed and the unutilized river
reservation, This portion of the river near the dam is not being used by any body for
activities such as sand mining, bathing and washing and domestic consumption. This
is mainly due to the access difficulties to reach river bed to use the water.

The balance 10% of the land that will get inundated consists of a 8m wide and 410m
long RDA road stretch, residential lands, lands grown with mixed crops and owned by
private parties, About 25% of the land area is bare land.

The commonly observed crops in these highlands include, pepper, coffee, cardamom
and also frujt trees such as mango, jack and avocado. Another common feature of the
land use of the limited area which gets inundated is the existence of trees such as
Sapu, HavariNuga, Tuna, Mahogany which has a timber value. The social impact
assessment survey team during their walk through survey found that crops in the
home gardens in the area are not so economically productive due to improper
management. Only scattered bushes of pepper, coffee, cardamom and few fruit trees
with no or negligible yield are observed.

* Corridor of the proposed underground tunnel / penstock trace

The following common land use patterns are observed in the corridor of the proposed
Tunnel,

*  Neglected tea crops

* Land allocated for small industries

*  Setflements created

* Traditional villages (Purana villages)
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3.1.4

Ulapane Industrial Estate, settlements called Denmark Waita, Ethgala Watta village
and Ulapane village are the specific places located on the ground surface on the
corridor of the tunnel frace. About 35-40% of the land extent in this area is bare land
and the rest is cultivated with mixed crops and small tea patches and a small extent of
paddy lands to the extent of about 1Ac. The area in general is hilly terrain.

Although, a substantial extent of land of this area has been allocated for the Ulapane
industrial village that land extent has not yet been fully utilized for the industries.

* Area around Surge Shaft and surface Penstock

These will be located in open areas which are abandoned lands. Surge shaft will be in
an area containing weedy herbs and seedlings of frees like Havari Nuga. Penstock will
be on grass dominated land. There are two homesteads nearby which will have

impacts due to the proposed project.

=  Area around Powerhouse and Switchyard

These will be located in abandoned land near the river where the owner of these lands
do net live in the area. No agricultural activities take place in this area,

* The land to be used for power transmission line

About 80% of the length of the transmission line traverse above home gardens and the
rest is passing over abandoned lands.

Cadju, Havari Nuga, Ruk Attana, Puwak, Kenda, Huriya Mara, Kaha Kona, Mahogani,
Mahogani and Daminiya are the common plant species observed along the
transmission line frace while herbaceous / shrubs which are either native or
infroduced are also common to this trace.

= Area for Residential Camp / Office and Stores

This land is located in a village called Weliganga. Except some scattered patches of
bare land, other lands are cultivated with mixed crops such as pepper, coffee,
cardamom and also fruit trees such as mango, jack and avocado. Another common
feature of the land use of this area is the existence of trees such as Sapu, HavariNuga,
Tuna, and Mahogany etc. which has a timber value. Similar to many other home
gardens and other crop lands in the area, the crops in this area is also not properly
managed and low productivity is the common factor cbserved.

Hydrolegy and drainage

Hydrological studies carried out in the feasibility study has been used in the EIA
studies and the study report on Hydrology is given in Appendix D.

3.1.4.1 Drainage pattern of the study area

Mahaweli Ganga originates at an attitude of 1300m around Hatton and flows past
Ginigathhena and Nawalapitiya in its travel to the project area. Mahaweli Ganga flows
in a northwardly direction through the project area.
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About 3.5km upstream of the proposed Moragolla dam site, Mahaweli Ganga is joined
by one of the largest tributaries of upper Mahaweli basin named Kothmale Oya. About
6.5km downstream of confluence of Kothmale Oya with Mahaweli Ganga, a moderate
sized right bank tributary named Atabage Oya joins Mahaweli Ganga.

Mahaweli Ganga flows in a narrow river valley between the confluences of these two
tributaries. Minor streams on the right bank within this reach are relatively of shori
length. The drainage pattern in the left bank is similar except for the minor tributary
named Ulapane Oya which joins Mahaweli Ganga on its left bank close to Ulapane
town. Figure 3.1(a) shows the drainage pattern of the project area.

Kothmale reservoir which has a capacity of 172.5 MCM completely regulates the flows
of Kothmale Oya except for the large flood flows. Flow of Kothmale Oya intercepied
by the Kothmale reservoir is channeled through the Kothmale underground power
house and released back to Mahaweli Ganga close to its confluence with Atabage

QOya.

Hence normal flows of Kothmale Oya will not be available to the Moragolla reservoir.
Only the flood flows released through the spillway of Kothmale reservoir will be passed
downstream towards Moragolla reservoir.,

The river length between the confluences of Kothmale Oya and Atabage Oya is about
€.5 km. River bed level drops by about 78 m over this reach in several cascades. In
between these cascades there are short reaches of river which have relatively mild
slopes. Downstream of the confluence of Atabage Oya with Mahaweli Ganga river bed
slopes become mild and lower parts of the river valley widens up towards Gampola
area.

Upstream of the confluence with Kothinale Oya too river bed slopes of Mahaweli
Ganga are less steep although not as mild as the reach downstream of confluence

with Atabage oya.

Ulapane Oya is'a left bank tributary which directly discharges into proposed Moragolla
reservoir. The confluence of Ulapane Oya with Mahaweli Ganga has a unigue feature
of near 13m drop in river bed immediately upstream at its confluence with Mahaweli
Ganga.

This feature was well utilized in planning the Moragolla reserveir and it prevents
submergence of useful areas of Ulapane Oya while allowing the construction of a fairly
deep reservoir just at its confluence.

3.1.4.2 Mean annual flow of the river

Mean annual flow of the river at the dam site is 21.95 m¥/s.

3.1.4.3 Mean monthly discharges of the river

Mean monthly discharges of the river at gauging sites of Talawakelle, Nawalapitiya
and Morape are given in Table 3.6 (a) to (c) in Annexure 3.
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Figure 3.1(b) shows the catchment area for the project. Table 3.6 (d) gives the values
for the flow duration curve at the dam site.

Table 3.6 (d) Values for the flow duration curve at dam site

Flow Percentage of Flg:-w | Percentage ncf
(m'is) occurrence (%) {m°Is) | occurrence (%) |
3.0 100.0 | 180 | 33.7 '
40 99.0 180 314 |
5.0 91.0 20.0 28.5 |
5.5 84.8 | 250 | 23.7
6.0 7 7.7 30.0 19.7
6.5 72.6 350 | 16.8
70 | 70.3 400 | 14.3 |
| 78 | 68.5 450 | 124 |
i 8.0 65.7 | 500 | 10.7 |
' 9.0 63.6 55.0 9.2 .
10.0 0.5 0.0 7.8
12.0 54.1 650 | 6.8
13.0 50.7 70,0 5.9
14.0 47.2 . 750 5.1
15.0 . 432 1000 | 25
16.0 39.6 | 1200 15
170 | 36.5 | 150.0 | 0.7

3.1.4.4 Water quality of river regime

Water quality of the Mahaweli River was analyzed in March 2009 by National Water
Supply and Drainage Board and the results are given in Table 3.7 in Annexure 4 (see
Appendix C for full report on water quality measurements).

The locations in which measurements are done are marked in Figure 3.5 (a). The
results manifested that in many places the coliform count is high indicating faecal
pollution in the river particularly for contact recreational activities such as bathing etc.
The other parameters are acceptable for recreational activities from proposed dam site
up to power house,

Subsequent tests on water guality samples carried out in the vicinity of Crysbro Broiler
Processing Industry by University of Moratuwa and Industrial Technology Institute
showed that the fecal coliform levels are in the order of 10° indicating fecal pollution is
on the rise (Table 3.7 in Annexure 4). The nearby residential development and
industries may perhaps be responsible for elevated levels of fecal coliforms (usually
150 MPN per 100 ml is the maximum level of fecal coliforms accepted for primary
recreational activities such as bathing etc.) and drinking without proper treatment at
least boiling may not be recommended. Based on past records that are available for
the Mahaweli Ganga, it has been noted that during wet weather flow after torrential
raining, the levels are much lower mainly due to natural phenomenon of dilution and
flushing.
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3.1.4.5 Highest Flood experienced at the Site

Dam site is located at appoint in the river where there are no human settlements.
There is a considerable variation of the river bed levels both upstream and
downstream of the dam site.

Therefore reliable information on highest flood levels experienced at the site could not
be obtained from the residents in the project area. On the other hand, the highest
known floods have occurred in the area during the cyclone of 1978.

In the absence of other means of determining the highest flood levels experienced at
the dam site from human services, flood marks and deposition levels at the site were
used as a guide to determine the highest flood level at the dam site, which is 526m asl.

3.1.4.6 Flood Frequency Analysis

Ficods in the upper Mahaweli Ganga basin could occur due to annual monsoon events
as well as tropical cyclonic storm events centred on the island. Historical flood events
show that floods due to cyclonic events have produced largest flood peaks although
they are rare.
Table 3.8 Flood Peaks for Different
Return Periods

Return Period | Peak Flow |
o (yrs) (m'ts) |
2 600 |
5 788 |
10 | apg |
50 | 2304 |

100 | 2692

Kothmale reservoir project with a total storage of 172.5 MCM which was completed in
1985 regulates 562 km? of the total catchment of 809 km® at Moragolla dam. Having
such a large capacity reservoir with nearly 89% of the catchment at Moragolla can
expect to lower the threat of flooding due to short recurrence periods. The same
cannot be expected for floods of higher return periods as reservoir could be full at the
time of occurrence of such events.

Therefore the basic approach in determining the flood peaks in the catchment of
Mahaweli Ganga up to Moragolla is to consider only the unregulated part of the
catchment (247 Km2) for flood events of lower return periods and to consider the
entire catchment (809 km2) for flood events of higher return periods.

When deriving flood peaks of 2, 5 and 10 year return period, only the unregulated part
of the catchment was considered and for higher return periods, the total catchment
was considered, Computed flood peaks are given in Table 3.8

3.1.4.7 Bank Full Discharge at the Dam site

Figure 2,10 shows the cross section of the river at the proposed dam site. The part of
river section which passes the normal river flows has a farrly regular section. The left
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bank is nearly vertical and the point at which slope breaks is considered as the river
bank for the purpose of defining bank full discharge.

Cevilon Electricity Board

Accordingly the bank top level is taken as 523.0 m asl. Bank full discharge was
computed using a mean bed slope for the reach and a Manings n value of 0,05, River
bed slope in the reach is 0.0062 and corresponding bank full discharge is 550 m/s.
Using the analysis for flood frequencies as described above, return period of the bank

full discharge is determined as close to 02 years.

Being a very large catchment subjected to many variations in levels of rainfall received
by different parts of it throughout the year, the river flows would vary within a wide
range depending on the levels of rainfall received in each year.

3.1.4.8 The minimum dry season flow, base flow
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Figure 3.1 (c) Flow duration curve at the dam site

Dry season in the catchment of proposed Moragolla Hydropower Project lasts from
mid December to mid April. Within this period February is generally the driest month.
Minimum mean monthly dry season flow is 5.38m/s.

During dry years monthly mean flow has reduced to about 4.68m%s. On a daily basis,
the lowest flows have been close to 3.20m%s. Base flow is taken as the flow which is
continuously available in the river. Accordingly the base flow in the river is 3.0m’s.

The flow duration curve for the dam site is shown in Figure 3.1 (¢) and the flow
duration curves for wet and dry years are given in Figure 3.1 (d)

3.1.4.9 Flow Details at the Proposed Moragolla Dam Site

Mean monthly flows at Moragolla dam site are given in Table 3.9 in Annexure 3.
Mean annual natural flow of the river at dam site is 21.95 m®s. Variation of annual
flow is shown in Figure 3.6 using mean annual flows for a period of 40 years.
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Accordingly mean annual flows ranged from a maximum of 34.6 m*fs to a minimum of

13.8m’ls.
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Figure 3.1 (d) Flow duration curves for wet and dry years

3.1.4.10Hazard Potential and Disaster Management Plan

The National Building Research Organization (NBRO) was requested lo carry out a
landslide hazard investigation (Appendix D) for the proposed Moragoilla hydropower
project. The evaluation of susceptibility to landslide aspect is the main objective of this

investigation and included the following:

* |dentifying the existing engineering geological conditions of the selected site for
proposed project.

»  Determining the vulnerability of future mass movements within the soil mass and
the rock fall threats at the project area.

= Describing the subsurface geological conditions of the soil overburden and bed
rock.

=  Recommending to avoid or minimize the expected slope failure problems by
applying most suitable remedial measures to overcome destructive situations to

the project itself and to the surrounding environment.

According to final conclusions of the NBRO report there are no landslides or earth slips
that have been reported within the proposed project area. No old landslides or
potential landslides were observed during the field investigation except for several
gully erosions and some bank failures, especially upstream of the dam location.

Rock falls may be possible on steep slopes along the surface areas of the rocky banks
especially of the reservoir where rocks appeared to be segmented by joints. The steep
slope on the tunnel portals, access path and penstock path may lead to unstable
conditions during construction unless careful design and construction procedures are
adopted. Considering the vegetation cover and predeminant presence of residual soil,
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no slope failures are o be expected if the construction works are carried out
appropriately.

In the right bank of the reservoir planer failure or wedge failure of the rocky blocks can
occur as the rock masses can slide on the foliation plane as the dip is more or less
parallel to the slope. The dip direction of left bank is more favorable against sliding
failure. However, toppling may be possible as the rock is dissected by above
discontinuities and the steepness of the slope.

A part of the existing road in the right bank will be inundated. The water level will be
increased about 25-30m in this area thus increasing the height of the saturated soil
mass and reducing soil strength, The Ulapane Industrial Estate is at the left bank and
the right bank accommodates the main road. Therefore, appropriate remedial
measures should be taken to ensure the stability of both banks at locations with loose
soil conditions or at locations closer to the rainwater gullies at the initial 500m
upstream region of the reservoir from the dam.

The upstream of the Mahaweli Ganga will be inundated gradually decreasing the
depth. Most of the banks are steep and rocky and usually subjected to inundation of
lower slopes during floods. In addition to, there are no recorded observations of the toe
failures surrounding lower slopes mainly due to sound rock conditions of the foothill,
Therefore, such rock slopes inundation may not lead to unexpected failure.

According to landslide hazard zonation map in Figure 3.2 the project features will be
sited on "landslide not likely to occur” and "modest level of landslide hazard” zones.
Therefore, according to the field observations and the information gathered, this
project is feasible without provoking landslides. However, special attention is required
while constructing on steep slopes and eroded gullies to avoid slope instabilities.

Only component of the proposed project that could have an impact due to potential
landslide is the reservoir. However no potential locations for landslides could be seen
around the periphery of the proposed reservoir.

Even in the unlikely event of a landslide, the impact will be minimal since the slopes
adjoining the reserveir are not massive and slides into the reservoir would not be able
to threaten the dam by overtopping.

Even in case of an unlikely event of overtopping of the dam due to a landslide into the
reservoir there will be litfle hazard as flow volumes generated will not be large due to
shallowness of reservoir.

Disaster management plan during a landslide will be similar to that durng a flood,
where an emergency situation has been faced and this has been dealt in section

2.2.13.

Ambient air quality in the project area

Air quality in the project area in four different sites (See Appendix C for full report on
air quality measurements) were measured by National Building Research Organization
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in March 2008. Table 3.10 in Annexure 4 indicates the air quality parameters
measured at different places and the locations are given in Figure 3.5 (b).

Results manifested that all the air pollutant levels are well within the aliowable ambient
levels hence no indication of air pollution in the proposed project area.

316 Ambient noise levels in the project area

Noise levels in 10 different locations in the project area were measured by National
Building Research Organization in March 2009 (See Appendix C for full report) and
are given in Table 3.11in Annexure 4 and the locations are given in Figure 3.5(c)

Results showed that the daytime and nighttime residual levels are not very high
indicating that noisy aclivities in the area are very remote. However nighttime levels
seem to be comparatively high mainly due to the screech of insects such as crickets.

3.1.7 Ambient vibration levels in the project areas

Ambient vibration levels in the proposed project area particularly in 9 different
locations were measured by National Building Research Organization in March 2009
(See the full report in Appendix) and are given in Table 3.12 in Annexure 4 and the
locations are given in Figure 3.5(d).

The present ambient vibration levels indicated very low values so that no human
inconvenience or structural damage is likely to take place. Hence at present there are
no high levels of vibrations in the proposed area.

3.2 Biological Environment

3.21 Existing vegetation / habitat types

Biogeographically, the proposed project area falls within the wet zone. The typical
forest formation found in this area is classified as wet evergreen forest formation. The
area that will be directly and indirectly impacted by proposed project can be classified
as a high human use area. The area has been used mainly for cultivation of Tea and
establishing human settlements. Some cleared lands have been abandoned later on
and natural regeneration is taking place in these areas. Thin strips of degraded forest
patches are present in some areas along the river banks that somewhat resembles
typical forest formation in the area. Further, degraded grassiands are present an hill
slopes and hill tops. Therefore, River and Riverside vegetation and abandoned land
under different serial stages of regeneration are the main natural habitats present in
the proposed project area, Home gardens and cuitivated lands are the main human
influenced habitats in an area. The main vegetation / habitat types observed during
the field study are described below.

Riverside vegetation

In most places the river bank comprised of sloping land that is covered by a highly
disturbed vegetation dominated by grasses and weeds such as Fanicum maximum
(Rata Tana), Mimosa pigra (Yodha Nidi kumba), Eupatorium inulifolium, Eupatorium
odoratum and Ludwigia peruviana. Trees such as Trema orientalis (Gedumba),
Clusia rosea (Gal Goraka), Albizia falcataria, Macaranga peltata (Kenda), Macaranga
indica (Kenda), Mallotus tetracoccus (Bu Kenda), Ficus sp. (Nuga), Ficus racemosa
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(Attikka) Symplocos cochinchinensis (Bombu), Acacia mangium and Acacia
melanoxylon are found scattered around in this habitat,

Wet evergreen forest

This habitat contains weed and herb species such as Panicum maximum (Rata
Tana), Arundo donax, Mimosa pigra (Yodha Nidikumba), Ludwigia peruviana, and
tree species such as Trema orientalis (Gedumba), Macaranga indica (Kenda),
Macaranga peltata (Kenda), Syzygium jambos (Seeni Jambu), Madhuca neriifolia
(Gam Mi), Albizia falcataria, Mallotus tetracoccus (Bu Kenda), Homonoia riparia,
Aporusa lanceolata (Heen Kebella), Clusia rosea (Gal Goraka), Symplocos
cochinchinensis (Bombu), Ficus sp. (Nuga), Arocarpus nobilis (Wal Del),
Actinodaphne elegans, Eupatorium inulifolium, Nephrolepis sp., and Ficus racemosa
(Attikka).

River and Streams

The river is the main habitat that will be adversely affected by the proposed project. In
most places it flows gently except at places where it forms shallow or deep cascades
where the flow becomes rapid and turbulent. The river also has deep pools which are
frequented by large cyprinid fish species Tor khudree (Marsheer; Lehella). The river
has fairly high fish diversity including several species that are endemic to Sri Lanka
such as Belontia signata (Comb tail; Pulutta), Puntius nigrofasciatus (Biack Ruby
Barb;, Bulath Hapaya), Puntius reval (Red-fin two banded carplet; Rathu waral
depulliya). Of these the two later species are possibly recorded for the first time in
Mahaweli River as these two species to date were recorded only from the
Southwestern region of Sri Lanka. There was a healthy population of Puntius
nigrofasciatus which were observed along the river banks in slow flowing areas,
especially around the dam site. Only a few aquatic plant species were recorded here.
Several seasonal and perennial streams link up with the river.

Abandoned land

This is a grass dominated vegetation type with few scattered trees, weedy shrubs and
herbs. Panicum maximum (Rata Tana) is the dominant grass species found in this
region. In addition, weedy shrubs and herbs species such as Cymbopogon nardus
(Pengiri Mana), Lanfana camara (Gandapana) Eupatorium inulifolium, Eupatorium
odoratum, Dicranopteris linearis (Kekilla), are also found here. Few tree species such
as Cipadessa baccifera (Hal Bambiya). Symplocos cochinchinensis (Bombu), Trema
orientalis (Gadumba), Syzygium caryophyllatum (Dan), Acacia mangium, Macaranga
peltata (Kenda), Alstonia macrophylla (Hawari Nuga) were found scattered around in
this habitat.

Tea Plantations

Number of tea plantations was observed in the project area. Apart from tea only a few
shade trees were observed in the area Erythrina subumbrans (Dadap), Coffea
arabica (Kopi), Cassia spectabilis (Kaha Kona) were the common shade trees
observed in the tea fields. Agerafum conyzoides (Hulan Tala), Emilia exserta and
Wedelia trilobata were the dominant weedy herbs found here. Rest of the open
channel will pass through this tea land.
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Home Gardens

Home Gardens: Common home garden plant species such as Mangifera indica
(Amba), Cocos nucifera (Pol), Artocarpus heterophyllus (Kos), Swietenia macrophylla
(Mahogani), Nephelium lappaceurn (Rambutan), Michelia champaca (Sapu), Albizia
falcataria, Areca catechu (Puwak), Alstonia macrophylla (Hawari Nuga), Macaranga
peltata (Kenda) were present in the home gardens located within the immediate
impact zone of the project.

3.2.2 Description of vegetation characteristics in the areas identified for major

project activities
Dam site and the surrounding area

Riverside vegetation found in the proposed dam site and its surroundings can be
classified as highly disturbed vegetation due to human influence. Weedy plant
species and pioneer plant species were commonly found in the proposed dam site.
Panicum maximum (Rata Tana), Mimosa pigra (Yodha Nidikumba), Ludwigia
peruviana, Trema orientalis (Gedumba), Macaranga peltata (Kenda), Clusia rosea
(Gal Goraka), Symplocos cochinchinensis (Bombu), Eupalorium inulifolium,
Eupatorium odoratum, Acacia mangium are the dominant plant species recorded at
this site. A detailed list of the flora recorded during the field study at this site are listed
in Table 3.13 in Annexure 5

Riverside vegetation in the area downstream of the dam

Both banks are covered by a thin strip of disturbed riverside vegetation. Parnicum
maximum (Rata Tana), Arundo donax, Mimosa pigra (Yodha Nidikumba), Ludwigia
peruviana, Trema orientalis (Gedumba), Macaranga indica (Kenda), Macaranga
peltata (Kenda), Syzygium jambos (Seeni Jambu), Madhuca neriifolia (Gam Mi),
Albizia falcataria, Mallotus fetracoccus (Bu Kenda), Homonoia riparia, Aporusa
lanceolata (Heen Kebella), Clusia rosea (Gal Goraka), Symplocos cochinchinensis
(Bombu), Ficus sp. (Nuga), Arfocarpus nobilis (Wal Del), Actinodaphne elegans,
Eupatorium inufifolium, Nephrolepis sp., Ficus racemosa (Attikka) are the dominant
plant species recorded in this vegetation type. A detalled list of the flora recorded
during the field study at this site are listed in Table 3.13in Annexure 5

Upstream Banks of the River

Both banks in the upstream area of the proposed weir are also covered by a thin strip
of disturbed riverside vegetation. Panicum maximum (Rata Tana), Arundo donax,
Mimosa pigra (Yodha Nidikumba), Ludwigia peruviana, Trema orientalis (Gedumba),
Syzygium jambos (Seeni Jambu), Macaranga peftata (Kenda), Albizia falcataria,
Mallotus tetracoccus (Bu Kenda), Clusia rosea (Gal Goraka), Symplocos
cochinchinensis (Bombu), Acacia mangium, Acacia meflanoxylon, Saccharum
spontaneum (Wal Uk), Caryota urens (Kitul), Homonoia riparia, Ficus sp. (Nuga),
Artocarpus nobilis (Wal Del), Eupatorium inulifolium, Ficus racemosa (Aftikka),
Tripsacum laxum, Alstonia macrophylla (Hawari Nuga) were the dominant plant
species recorded in this habitat. A detailed list of the flora recorded during the field
study at this site are listed in Table 3.13 in Annexure 5
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Inundation Area

In addition to the above described vegetation found along the river banks, few home
gardens and road side vegetation are the main vegetations types that were recorded
in the area predicted to be innubdated due to proposed project. Home garden
vegetation was dominated by cultivated plant species such as Mangifera indica
(Amba), Cocos nucifera (Pol), Artocarpus heterophyllus (Kos), Swietenia macrophylla
(Mahogani), Nephelium lappaceum (Rambutan), Michelia champaca (Sapu), Albizia
falcataria, Areca catechu (Puwak), Alstonia macrophylla (Hawari Nuga}, Macaranga
peltata (Kenda) while the roadside vegetation comprised mainly of Delonix regia (May
Mara), Pelfophorum plerocarpum (Kaha Mara), Panicum maximum (Rata Tana),
Lantana camara (Gandapana), Eupatorium odoratum, Cymbopogon nardus (Pengiri
Mana), Urena lobata (Patta Epala), Tithonia diversifofia (Wal Suriyakantha),
Dicranopteris linearis (Kekilla), Melastoma malabathricum (Maha Bovitiya). A detailed
list of the flora recorded during the field study at this site are listed in Table 3.13 in
Annexure 5

The underground tunnel / penstock frace

The tunnel trace will be passing beneath tea estates, home gardens and abandoned
land. The home gardens comprise of mostly cultivated species such as Mangifera
indica (Amba), Cocos nucifera (Pol), Artocarpus heterophyllus (Kos), Swietenia
macrophylla (Mahogani), Nephelium lappaceum (Rambutan), Michelia champaca
(Sapu), Albizia falcataria, Areca catechu (Puwak), Alsfonia macrophylla (Hawari
Muga), Macaranga pellata (Kenda). The abandoned land is dominated by grasses
with scattered trees, weedy shrubs and herbs. Panicum maximum (Rata Tana) is the
dominant grass species found in this regionh. In addition, weedy shrubs and herbs
species such as Cymbopogon nardus (Pengiri Mana), Eupatorium inulifolium,
Eupatorium odoratum, Dicranopteris linearis (Kekilla), Lantana camara (Gandapana)
were also recorded here, Few tree species such as Cipadessa baccifera (Hal
Bambiya). Symploces cochinchinensis (Bombu), Trema orientalis (Gadumba),
Syzygium caryophyllatum (Dan), Acacia mangium, Macaranga peltata (Kenda),
Alstonia macrophylla (Hawari Nuga) were found scattered around in this habitat,

Surge Shaft area

Surge Shaft wiil be located in open area, Except few weedy herbs and seedlings of
trees the land is devoid of vegetation. Weedy herbs such as Cymbopogon nardus
(Pengiri Mana), Spermacoce verticillata and Alstonia macrophylla (Hawari Nuga)
seedlings were the dominant plant species recorded in the proposed Surge Shaft
location.

Surface Penstock path

The penstock will pass through a grass dominated abandoned land. Other than
grasses, scattered trees and weedy shrubs and herbs were also found in this habitat.
Panicum maximum (Rata Tana) is the dominant grass species found here. The
weedy shrubs and herbs found in this habitat included Eupatorium inufifolium,
Eupatorium odoratum, Dicranopteris linearis (Kekilla), Lantana camara (Gandapana),
Clidemia hirta, Cipadessa baccifera (Hal Bambiya). Tree species such as Symplocos
cochinchinensis (Bombu), Trema orienfalis (Gadumba), Macaranga pelfata (Kenda),
Alstoria macrophylla (Hawari Nuga), Neolitsea cassia (Dawul Kurundu) were found
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scattered within the grassland. A detailed list of the flora recorded during the field
study at this site are listed in Table 3.13 in Annexure 5

Power House and Tailrace Canal

The power house will be located in abandon land near the river. Panicum maximum
(Rata Tana), Lantana camara (Gandapana), Trema orientalis (Gadumba), Macaranga
peftata (Kenda), Eupatorium inulifolium, Eupatoriumm odoratum, Gliricidia sepium
{(Weta Mara) are common plant species in proposed power house location.

The tailrace canal will be going from power house to water releasing point of the river
through above described abandon land and riverside vegetation. Riverside vegetation
of the proposed water releasing point of the river is very disturbed and only a weedy
plant species like Mimosa pigra (Yodha Nidikumba), Ludwigia peruviana, Panicum
maximum (Rata Tana) are inhabited. A detalled list of the fauna and flora recorded
during the field study at these sites are listed in Table 3.13 in Annexure 5

Transmission Line

About B0% of the length of the transmission line traverse above home gardens and
the rest is passing over abandoned lands. The vegetation in the home gardens
comprise of cultivated species such as Mimosa invisia, In addition to cultivated
species, the plant species commenly encountered in the home gardens include
species such as Alsfonia macrophylla (Hawari Nuga), Macaranga indica (Kenda),
Macaranga indica (Kenda), Albizia odoratissima (Huriya Mara). The abandoned lands
are covered mostly by a secondary growth dominated by pioneering herbaceous and
shrub species such as Ageratum conyzoides (Hulan Tala), Biden pilosa, Blechnum
orientals (Pattara Werella), Crotalaria sp., Panicum maximum (Rata Tana),
Eupatorium odoratum (Podisinnamaran), Lantana camara (Gandapana) and
Dicranopteris linearis (Kekilla) of which most species are listed as alien invasive
species in Sri Lanka. A detailed list of plants recorded during the field study along the
transmission line path are listed in Table 3.13 in Annexure 5

The river reservafion to a distance of 60 m from the banks

Both banks of the river are covered by a thin strip of disturbed riverside vegetation.
Fanicum maximum (Rata Tana), Arundo donax, Mimosa pigra (Yodha Nidikumba),
Ludwigia peruviana, Trema orientalis (Gedumba), Syzygium jambos (Seeni Jambu),
Macaranga pelfata (Kenda), Albizia falcataria, Mallotus letracoccus (Bu Kenda),
Clusia rosea (Gal Goraka), Symplocos cochinchinensis (Bombu), Acacia mangium,
Acacia melanoxylon, Saccharum spontaneum (Wal Uk), Caryota urens (Kitul),
Homonoia riparia, Ficus sp. (Nuga), Arfocarpus nobilis (Wal Del), Eupatorium
inulifolium, Ficus racemosa (Attikka), Tripsacum laxum, Alstonia macrophylla (Hawari
MNuga) were the common plant species recorded in this area,

Other canstruction sites

Other construction activities (Office, Camps etc.) will take place on lands near the
proposed new road. Home garden, tea and abandoned land are the main landuse
types identified in the area demarcated for office and labor camps. Cymbopogon
nardus (Pengiri Mana), Eupatorium inulifolium, Symplocos cochinchinensis (Bombu),
Lantana camara (Gandapana), Macaranga pelfata (Kenda), Panicum maximum (Rala
Tana), Eupatorium odoratum, Trema orientalis (Gadumba), Acacia mangium, Alstonia
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macrophylla (Hawari MNuga), Dicranopleris linearis (Kekilla), Clidemia hirta,
Erythroxylum obtusifolium, Careya arborea (Kahata) are the dominant plant species
found in this area. A detailed list of the flora recorded during the field study at this site
are listed in Table 3,13 in Annexure 5

Road diversion near the dam site

Home gardens, tea lands and abandon lands are main landuse types affected by the
proposed new road. Cymbopogon nardus (Pengiri Mana), Eupatorium inulifolium,
Lantana camara (Gandapana), Macaranga peltata (Kenda), Panicum maximum (Rata
Tana), Eupatorium odoratum, Trema onentalis (Gadumba), Alstonia macrophylla
(Hawari Nuga), Dicranopteris linearis (Kekilla), Clidemia hirta, Erythroxylum
oblusifolium are common plant species found in this area. Alstonia macrophylla
(Hawari Nuga), Macaranga peltata (Kenda), Mangifera indica (Amba), Arfocarpus
heterophyllus (Kos), Persea americana (Ali Pera), Michelia champaca (Sapu), Albizia
falcataria are the common plant species found in the home gardens. A detailed list of
the flora recorded during the field study at this site are listed in Table 3.13 in
Annexure 5

Road Improvements near the powerhouse

Home gardens and abandoned lands are the main landuse types present along the
expansion road 1 while home garden is the landuse type found along the expansion
road 2. Alstonia macrophyila (Hawari Nuga), Macaranga peltata (Kenda), Mangifera
indica (Amba), Artocarpus heterophyllus (Kos), Persea americana (Al Pera), Michelia
champaca (Sapu), Swietenia macrophylla (Mahogani), Cocos nucifera (Pol), Areca
catechu (Puwak), Syzygium aromaticum (Karabu) are the common home garden
plant species present. Cymbopogon nardus (Pengiri Mana), Eupatorium inulifolium,
Lantana camara (Gandapana), Macaranga pelfata (Kenda), Panicum maximum (Rata
Tana), Eupatorium odoratum, Trema orientalis (Gadumba), Alstonia macrophylia
(Hawari Nuga), Dicranopteris linearis (Kekilla) are the common plant species found in
the abandoned lands. A detailed list of the flora recorded during the field study at this
site are listed in

Spoil Dump Sites

All five sites that are selected as dumping sites can be classified as disturbed lands
covered with secondary vegetation. Weedy and pioneer plant species are the
commeon inhabitants observed in all five sites. The fauna observed at these five sites
are commen species that can be seen in such secondary vegetation. A brief
description of the species composition of the five sites is as foliows.

Site 1

Albizia falcataria, Alstonia macrophylla (Havari Nuga), Macaranga peltata (Kenda),
Eupatorium inulifolium, Lantana camara (Gandapana), Panicum maximum (Rata
Tana) are the common plant species inhabit in the land. The fauna observed in this
site included the butterflies [Delias eucharis (Jezebel), Junonia lemonias (Lemon
pansy), Junonia iphifa (Chocolate soldier) Neptis hylas (Comman sailor), Ypthima
ceylonica (White four-ring)], birds [Megalaima zeylanica (Brown-headed Barbet),
Centropus sinensis (Greater Coucal), Dicrurus caerulescens (White-bellied Drongo),
Pycnonotus cafer (Red-vented Bulbul), Acridotheres Iristis (Common Myna),
Turdoides affinis (Yellow-billed Babbler), Dicaeum erythrorhynchos (Pale-billed
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Finwerpeck_erj, Nectarina zeylonica {F’urplé:rl:lmped Sunbird], and one species of
mammal, Funambulus palmarum (Palm squirrel).

A single endemic plant Arfocarpus nobilis (Wal Del) that is endemic to Sri Lanka was
observed at the site. No nationally threatened plant species recorded during the
study. No Nationally Threatened plant species were recorded at this site during the
study. None of the fauna observed at this site is endemic to Sri Lanka or listed as
Nationally Threatened.

Site 2

Macaranga peltata (Kenda), Albizia falcataria, Mallotus tetracoccus (Bu kenda),
Alstonia macrophylla (Havari Nuga), Artocarpus heterophyllus (Kos), Coffea arabica
(Kopi), Lantana camara (Gandapana), Panicum maximum (Rata Tana), Eupatorium
inulifolium are the common plant species chserved in this site. The fauna observed in
this site included the butterflies [Appias galane (Lesser albatross), Eurema hecabe
{(Common grass yellow), Junonia iphita (Chocolate soldier) Ypthima ceyionica (White
four-ring), Papilio polytes (Common mormon), (Mottled emigrant), Parantica aglea
(Glassy tiger), Danaus chrysippus (Plain tiger)], birds [Megalaima zeylanica (Brown-
headed Barbet), Centropus sinensis (Greater Coucal), Streplopelia chinensis
(Spotted Dove), Corvus levaillantii (Large-billed Crow), Aegithina tiphia (Commaon
lora), Pycnonotus cafer (Red-vented Bulbul), Pycnonotus luteolus (White-browed
Bulbul), Turdoides affinis (Yellow-billed Babbler), Dicaeum erythrorhynchos (Pale-
billed Flowerpecker), Terpsiphone paradisi (Asian Paradise- flycathcher), Copsychus
saularis (Oriental Magpie Robin)] cne species of reptile, Ptyas mucosa (Rat snake)
and one species of mammal, Pleropus giganteus (Flying fox).

A single endemic plant Actinodaphne elegans that is endemic to Sri Lanka was
observed at the site. No nationally threatened plant species recorded during the
study. No Nationally Threatened plant species were recorded at this site during the
study. None of the fauna observed at this site is endemic to Sri Lanka or listed as

Nationally Threatened.

Site 3

Eupatorium inulifolium, Lantana camara (Gandapana), Panicum maximum (Rata
Tana), Albizia falcataria, Mallotus tetracoccus (Bu kenda), Acacia mangium, Ludwigia
peruviana are common plant species inhabit in the land. The fauna observed in this
site included the butterflies (Delias sucharis (Jezebel), Junonia lemonias (Lemon
pansy), Neptis hylas (Common sailor), Ypthima ceylonica (White four-ring), Parantica
aglea (Glassy tiger)], birds Streptopelia chinensis (Spotted Dove), Pycnonofus cafer
(Red-vented Bulbul), Acricotheres fristis (Common Myna), Orthotomus sutorius
(Common Tailorbird), Dicasum erythrorhynchos (Pale-billed Flowerpecker), Nectarina
zeylonica (Purple-rumped Sunbird), Prinia inornata (Plain Prinia), Copsychus saulfaris
(Oriental Magpie Robin)] and one species of mammal, Funambuius palmarum (Palm
squirrel).

Mone of the plants or animal species observed at the site are endemic to Sri Lanka or
listed as Nationally Threatened species.
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Site 4

Laniana camara (Gandapana), Eupatorium odoratum (Podisinnamaran), Panicum
maximum (Rata Tana), Eupatorium inulifolium, Stachytarpheta dichotoma are common
plant species inhabit in the land. The fauna observed in this site included the butterflies
[Appias galane (Lesser albatross), Eurema hecabe (Commaon grass yellow), Neptis
hyfas (Common sailor), Ypthima ceylonica (White four-ring), (Motiled emigrant)), birds
Corvus levaillantii (Large-billed Crow), Pycnonotus cafer (Red-vented Bulbul),
Pycnonotus luteolus (White-browed Bulbul), Acridotheres tristis (Common Myna),
Orthotomus sutorius {Commaon Tailorbird), Dicasum erythrorhynchos (Pale-billed
Flowerpecker), Prinia inormata (Plain Prinia), Lonchura punctufata (Scaly-breasted
Munia)] and one species of mammal, Funambulus palmarum (Palm squirrel).

None of the plants or animal species observed at the site are endemic to Sri Lanka or
listed as Nationally Threatened species.

Site 5

This site can be described as a denuded grassland covered by few tree species and
shrubs such as Albizia falcataria, Macaranga peltata (Kenda), Lantana camara
(Gandapana), Panicum maximum (Rata Tana) and Cocos nucifera (Coconut),
Eupatorium inulifolium. The fauna observed in this site included the butterflies [Delias
eucharis (Jezebel), Appias galane (Lesser albatross), Eurema hecabe (Common grass
yellow), Junonia lemonias (Lemon pansy)], birds [Megalaima zeylanica (Brown-headed
Barbet), Streptopelia chinensis (Spotted Dove), Oriolus xanthornus (Black-hooded
Oriole), Corvus levaillantii (Large-billed Crow), Pycnonotus cafer (Red-vented Bulbul),
Pycnonotus luteolus (White-browed Bulbul), Orthotomus sutorius (Common Tailorbird),
Turdoides affinis (Yellow-billed Babbler), Dicasum erythrorhynchos (Pale-billed
Flowerpecker), Copsychus saularis (Oriental Magpie Robin)] one species of reptile,
Calotes versicolor (Common garden lizard) and one species of mammal, Funambulus
palmarum (Palm squirrel).

Mo Endemic or Nationally Threatened plant species were recorded at this site during
the study. None of the fauna observed at this site is endemic to Sri Lanka or listed as

Nationally Threatened.

All five sites selected for disposing tunnel waste are disturbed habitats that comprised
of common plant and animal species. All five sites contained mostly introduced plant
species that are also designated as invasive alien species [Lantana camara
(Gandapana), Eupatorium odoratum (Podisinnamaran), Panicum maximum (Rata
Tana), Alstonia macrophylla (Havari Nuga), Clusia rosea (Gal Goraka)].

Two species of common endemic plants Actinodaphne elegans, Artocarpus nobilis
(Wal Del) were recorded during the study in two of the five sites. None of the plant
species observed is listed as Nationally Threatened Plants (MENR and IUCN 2007) or

restricted to the sites selected,

The fauna observed are comman species that can be seen in such disturbed habitats.
None of the faunal species recorded are endemic to Sri Lanka or listed as Nationally
Threatened species.
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Flora of the Reseftlement Sifes

The locations and the facilities available at the resettlement sites and their suitability
has been discussed in detail in section 4.6.9.4,

»  Resettlement Site 1 Mahawilawatta —Thembiligala (10" plot of land in

SAARC village)

Initially a land from Mahawilawatta — Kalugalhinna, was identified as one of
probable sites for resettlement of those who will be evacuated due to the
proposed project. However, it is now made to understand that this site is no longer
available for the said purpose. Therefore another land from Mahawilawatta -
Thembiligala, the 10™ plet of land in SAARC village is now been considered for
the said purpose.

The Project Proponent, the CEB has made a request to the Hon. Minister of
Sports, Mahindananda Aluthgamage (Member of Parliament) to allocate a
suitable 5§ Ac plot from this land. The Hon. Minister's consent has been given to
release a 5 Ac plot for which a letter has been issued to the Land Reforms
Commission (reference item no. 19 in Appendix F).

This site comprises of an abandoned tea land and the detailed list of the flora
recorded during the field study at this site is listed in Table 3.13 in Annexure 5.

»  Resettlement Site 2 (Riverside)

This is an abandoned land dominated by grass species such as Panicum
maximum (Rata Tana), Cymbopogon nardus (Pengiri Mana) and Pennisetum
polystachion. The other species found here include Ludwigia peruviana, Mimosa
invisa, Eupatorium inulifolium, Eupatorium odoratum, Wedelia trilobata,
Dicranopteris linears (Kekilla). |solated Albizia falcataria and Ficus amottiana
(Patana Boo) tress were observed scattered in the land. A detailed list of the flora
recorded during the field study at this site is listed in Table 3.13 in Annexure 5

* Resettlement Site 3 (Next to Land Sale Plot)

This is an abandoned land dominated by grass and weed species and a few
scattered tree species. Cymbopogon nardus (Pengiri Mana), Eupatorium
inulifolium, Symplocos cochinchinensis (Bombu), Lantana camara (Gandapana),
Macaranga peltata (Kenda), Panicum maximum (Rata Tana), Eupatorium
odoratum, Trema orientalis (Gadumba), Acacia mangium, Alstonia macrophylia
(Hawari Nuga), Dicranopteris linearis (Kekilla), Careya arborea (Kahata),
Eucalyptus sp., Ziziphus oenoplia (Heen Eraminiya), Osbeckia octandra (Heen
Bowitiya) are the common species recorded at this site. A detailed list of the flora
recorded during the field study at this site is listed in Table 3.13 in Annexure §

*»  Resettlement Site 4 (Private Land)

This is an abandoned tea land. Alstonia macrophylla (Hawari Nuga), Mangifera
indica (Amba), Michelia champaca (Sapu), Albizia falcalaria, Caryota urens
(Kitul), Macaranga peltata (Kenda), Macaranga indica (Kenda), Carallia brachiata
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(Dawata) are common trees found in the land in addition to Camellia sinensis
(Tea). Symplocos cochinchinensis (Bombu), Lantana camara {(Gandapana),
Dicranopteris linearis (Kekilla), Gomphia serrata (Bo Kera) are the other comman
plant species found here. A detailed list of the flora recorded during the field study
at this site is listed in Table 3.13 in Annexure 5

3.2.3 The Fauna and Flora of the Area

Flora

A total of 225 plant species including 16 endemic and two nationally threatened
species were recorded during the field survey within the study area and is given in
Table 3.14. 37% of the plant species recorded at the project area is exotic species
which indicates that the area is highly disturbed due to human influence. Among the
exotic species recorded several alien invasive species such as Panicum maximum
(Rata Tana), Lantana camara (Gandapana), Eupatorfum odoratum, Mimosa pigra
{(Yodha Nidi kumba) and Alstonia macrophyila (Hawarl Nuga) were also observed. The
detailed list of plant species recorded during the field study and their distribution in the
major construction sites of the project is given in Table 3.13 in Annexure 5.

Table 3.14 Summary of the plant species recorded during the study

No of Endemic Mationally | Exotic Species
Species | Species Threatened |
275 18 (T%) . Vu-2 | B4 (37%)
WU — Vulnerable

Fauna

A total of 158 faunal species were recorded during the survey, representing aquatic
gastropods, butterflies, dragenflies, Inland fishes, amphibians, reptiles, birds and
mammals. Amoeng them 21 species are endemic to Sri Lanka while 9 species of birds
are designated as winter visitors. The faunal assemblage also included 5 species that
are listed as nationally threatened (IUCN SL & MENR, 2007),

Another interesting observation was the presence of healthy populations of Puntius
nigrofasciatus (Bulath Hapaya) and Puntius reval (Rathu viral Depulliya). These two
species along with two other species have been introduced to the upper reaches of the
Mahaweli ganga in 1981 by Ranil Senanayake as a conservation measure,
Wikramanayake, (1990) have reported that Puntius nigrofasciatus (Bulath Hapaya)
has established very well in the upper reaches of the Mahaweli Ganga. Therefore this
distribution indicates that both Puntius nigrofasciatus (Bulath Hapaya) and Puntius
reval (Rathu viral Depulliya) have expanded their range to reach the middle reaches of
the Mahaweli Ganga as well. However the limit of their distribution appears to be the
site selected for the present dam as neither fish was observed below this point.

Majority of the faunal species observed in the project site are common species that are
encountered in such man modified habitats. Number of endemic species was also
observed in the area, 50% of the endemic species recorded are either aguatic or semi
aquatic species. The detailed list of faunal species recorded during the field study and
their distribution in the major construction sites of the project is given in Table 3.75in
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Annexure 5. A summary of the faunal species observed in the project site is given in
Table 3.16.

Aquatic Gastropods

Two species of aguatic snails, Pila sp. and Paludomes sp. were observed in the river
systemn in areas that has fast flow rates and rocky substrates. These species was
abundant throughout the river habitat where the suitable habitat occurred. However, it
was not possible to identify these two snails to the species level because of the lack of
proper identification keys for Freshwater snails of Sr Lanka.

Butterflies

Total numbers of 32 species were observed within the project site. Sri Lankas largest
butterfly species Troides darsius (Maha Kurulu piya papiliya) was also recorded. Of the
butterfly species recorded at the project site two are listed as threatened and three are
listed as Nationally Near threatened (IUCN SL & MENR 2007).

Dragonflies and Damselflies

A total of 05 dragonflies and damselflies were recorded within the site especially along
the riverine habitats. Of these, Green's Gem (Libellago greeni) is endemic to the island
and it was common along the habitats,

Inland Fishes

Total numbers of 10 freshwater fishes were observed along the Mahaweli river system.
Of these, five are endemic to Sri Lanka. Presence of Punfius nigrofasciatus (Black
Ruby Barb; Bulath Hapaya), Puntius reval (Red-fin two banded carplet; Rathu waral
depulliya) is of interest.

As described above, these two species are not native to the Mahaweli ganga but have
been introduced in 1981 as a conservation measure, This observation indicates that
these two species have established well in the Mahweli ganga. The present population
of both these species is in good condition. The population density of P. revel is
somewhat lower compared to F. nigrofacialus. Among them Puntius nigrofasciatus is
listed as a nationally threatened (Vulnerable) while Belontia signata is listed as a Near
threatened species (IUCN SL & MENR 2007).

Amphibians

07 species of Amphibians were recorded from both aguatic and terrestrial habitats. Of
these 03 species are endemic to Sri Lanka and Common wood frog (Hylarana
temporalis) is listed as a nationally Near Threatened species (IUCN SL & MENR
2007). Breeding population of Ramenella verigata was also recorded from the tree-
holes along the road side trees.

Repftiles

A total number of 06 reptile species were observed within the project area and among
them 02 species are endemic to Sri Lanka. Ofocryptis wiegmanni is listed as a
nationally Near Threatened species (IUCN SL & MENR 2007). Xenochrophis cf
piscator (Diya Bariya) is a water snake which was only observed in small agrarian
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channe! trace while O. wiegmanni (Gomu talikatussa) was also recorded near the
Power house site where the canopy cover was present.

Birds

A total of 85 bird species were observed at the project site. Among them 70 are native
to the island and 9 species are listed as winter visitors to Sri Lanka. 07 species
recorded are endemic to Sri Lanka, Of the birds recorded at this site 11 species are
listed as nationally Near Threatened species (IUCN SL & MENR, 2007).

Mammals

A total of 13 species of mammals were recorded in the project area. Of these two
species are endemic to Sri Lanka. Two species, Prionailurus viverrinus (Handun Divia)
and Lutra lufra (Diya balla) are listed as nationally Vulnerable (IUCN SL & MENR,
2007). Both these species are water loving and found along the riverine systems. Bos
indicus is the only domestic mammal species recorded from the study site.
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Table 3.16 Summary of Faunal species recorded at the Project site
Animal group Sri Lanka Project site Threatened®
Exotic Exotic
F ; ks
otal | Endemic | Migrants Threatened Total Endemic { Migrants CR | EN [ VU | NT

Butterflies 244 20 - 66 32 1 - 1 1 - 3
Dragonflies 118 49 - 2 5 1 - & % 5 =
Inland Fishes 118 46 24 28 10 5 1 < - 1 1
Amphibians 108 83 1 52 i 3 - - - - 1
Reptiles 207 114 - 56 6 2 - - - - 1
Birds 492 28 - A6 a5 T i) - - - 11
Mammals 54 19 12 41 13 2 1 - - 2 2
Total 158 21 11 1 1 3 19
Source: * |UCHSL & MENR 2007,

CR - Critically Endangerad

EN - Endangered

VU -Vulnerable

NT - Mear Threatened
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Summary of Fauna and Flora by the major project activities

Table 3.17 gives the distribution of fauna and flora at the sites of major project
interventions

Table 3.17  The distribution of fauna and flora at the sites of major project
interventions

WE - Walr  DW - Downstream  IN- Inundation Area PS-Penstock Path  PH - Power Housa
TL - Transmissicn Line CP-Camp Site  NR-Mew Road  R1 - Expansion Road 1
R2Z - Expansion Road 2 DS -— Spoil Dumping Area RS -Resettlemeant Sites

! |
Taxonomic
WE | DW | 1N PS | PH | TL | CP | NR | R1 R2 | DS | RS
Group
| T
Eutterﬁ_l_&s W | 17 15 4 18 4 15 3 G 3 10 11
Dragonflies 3 | 5 3 L) a 4 2 1 0 0 0 0
Inland Fishes & & 8 0 3 1] 0 1] 0 0 ] l
| Amphibians z 4 5 4] 2 0 1 1 1] i} o
-
| Fepties 2 2 | 1 | O 5 1 1 o | O 1] 2 |
Birds | 62 |66 | 52| 5 | as | 17| aa| 25 | 19| 8 | 19 | 28
Mammals 4 1o [l 2 |a 1]y |39 ]84
Tolal species
i1 | 108 | 82 1 81 29 ¥O | a2 26 12 33 43
. af fauna
Flowering
| 42 157 138 44 132 26 87 T 63 47 26 108
FPlanis | |

The highest faunal and floral diversity was observed in the area downstream of the
proposed dam site. This is to be expected as this area contains the largest patch of
natural evergreen forest. The diversity of species was found to be low at the site
selected for the powerhouse and sites selected for dumping of tunnel waste and
resettiement of people. This could be attributed to the fact that these sites are highly
disturbed areas. The region that will be inundated also supports a rich species
assemblage. The area where the weir will be located is also rich in fauna and flora and
of particular interest is the inland fish which comprised of two endemic fish species
Puntius nigrofasciatus (Black Ruby Barb; Bulath Hapaya), Puntius reval (Red-fin two
banded carplet; Rathu waral depulliya).

3.2.4 Identification of Rare, Threatened and Endemic Species
Threatened and Endemic Fauna
Table 3,18 The Endemic and Threatenad species and Near Threatened fauna
recorded from the project site
Group Species Name Common Name Endemic | Threatened
Mollusc Paludomes sp Freshwater snail ! +
i Butterfiies Troides darsius Commaon birdwing . + NT
Chilasa clytia | Mime NT
| Cepora nadina Lesser gull ' CR |
Eurema andersoni One-spot grass yellow EM
Fanfoporia hordonia Common lasker NT
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Group Species Name Common Name Endemic Threatened
Dragonflies Libelfago greemni Green's Gem +
. Devario cf. :
Fishes aeguipinnatus Knuckles Danio +
Funtius
nigrofasciatus Black ruby barb ' v
Puntius reval | Redfin Two-banded carplet +
Puntius singhala Fitamented Barb +
Belontia signala Combtail; Thalkossa + NT
Amphibians | Hylarana gracilis Sri Lanka wood frog +
| Hylarana fermporalis  Common wood frog + NT
Lankanecles
covnigatus Corrugated water frog -
Reptiles Chiocryptis wiegmanni | Sr Lankan kangaroo lizard + NT |
Xenochraphis cf, A
siscatar Checkered Keelback; Diya banya +
Birds Galius lafayeti Sri Lanka Junglefowl +
Dendrocopls nanus Pyomy Woodpecker NT
Celeus brachyurus Rufous Woodpecker NT
Ficus chlorolophus Yelow-napad Woodpecker NT
Megalaima flavifrons | Sri Lanka Yellow-fronted Barbet +
Megalaima ’
rubricapilla Crimson-fronted Barbet +
Lorculus beryllinus ori Lanka Hanging Parakest +
Psitfacula calthropae | Sri Lanka Layard's Parakeet i NT
Collocalia unicolor Indian Swifllet NT
Sifta frontalis Velvet-fronted Nuthatch NT
Hirundo daunca Red-rumped Swallow NT
lofe indica Yallow-browed Bulbul NT
Pellomeum ; -
fuscocapillur Sri Lanka Brown-capped Babbler + NT |
Fomatorhinus , . :
T e Sri Lanka Scimitar Babbler + NT
Dumetia hyperythra Tawny-bellied Babbler NT |
Mammals | Macaca sinica Sri Lanka togue monkey + NT '
Frionailurus g
| Sdaren Fishing cat VU
Lutra futra Otter VU
Maschiola kathygre Sr Lanka pigmy mouse-deer + NT

CR - Critically Endangered EN - Endangered VU -‘\ulnerable NT - Near Threatenad

Threatened and Endemic Flora

About 7 % (16 plant species) of the recorded floral species in the project are endemic
to Sri Lanka and is given in Table 3.19. None of these endemic floral species are
unique or restricted to the project area. They are common to such habitats and not
listed as threatened in national red book. Out of 225 recorded floral species recorded
during the study, two species are listed as nationally threatened. These two species
are also not unique or restricted to the project area. No endemic species were
recorded at the dam site or power house area while all the endemic species were
recorded in the riverside vegetation downstream of the dam site.
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Table 3.19 The Endemic and Threatened species of flora recorded from the project site

Abbreviations - T: Tree; 5; Shrub; H: Herbaceous

- Family Species Local Name | HA | Endemic Threatenéaj
| Acanthaceae Strobilanthes sp | Nelu | 5 | 4 : |
| Anacardiaceae Mangifera zeylanica Etamba | T + | |
Anacardiaceae —| Semecarpus nigro-virdis | Badulla T +
[ Araceae II Lagenandra sp. Ketala ‘I H +
Celastraceae | Bhesa ceyfanica Pelan T | + i
Cyatheaceae Cyathea walkerae Ginihota | T | + ' |
Euphorbiaceae Aporusa lanceolats Heen Kebella [ T +
Flacourtiaceas Hydnocarpus venenata Makulu | T + |
Lauraceae : Actinodaphne elegans T +
Lauraceas Litsea longifolia Rat Keliva [ T +
| Melastomataceae | Osbeckia octandra | Heen Bowitiya | S | +
Moraceas | Artocarpus nobilis Wal Del | T + I
_ Myraceas l Syzygium operculatum - | Bala Damba | T o+ .
i Fandanacese | Pandanus ceylanicus | _?_ + I |
'_ Rubiaceae Wendlandia bricuspidata | Wana ldala | T * | |
Rutaceae | Micromelum minutum Wal Karapincha | T = | |
Euphorbiaceae Homaonoia nparia T Wi
'. Euphorbiaceae Fhylianthus emblica Nelli I_Tj Vu
VU - Vulnerable
3.2.5 Faunal-Migration patterns
Birds' migration patterns
A total of 09 migrant bird species were recorded during the study. All of these can be
classified as forest migrants that inhabit both natural habitats as well as human
modified habitats such as home gardens and plantations. A single species of goby was
recorded during the field investigation, It is possible that other migrant species such as
eels are also present in this river system.
Recognized animal movement pathways and their significance
Literature search and the field investigation did not provide any evidence for the
presence of major animal movement pathways such as flyways of migratory birds, a
critical corridor between fragment habitats or traditional seasonal movement pathway
of large mammals in the project site.
3.2.6 Existing Environmental considerations/ problems/ issues in the area
The project area can be classified as a high human use area with no protected areas
or sensitive habitats. The only natural habitat present is the river itself, river side
vegetation and abandaoned land that are in early seral stages of succession. The area
contains highly sloping lands and therefore subjected to erosion. Removal of natural
vegetation in most places and unsuitable construction practices observed in many
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3.2.7

3.3

3.31

places could further aggravate this problem. Further it was also noted that people
depend on the remaining natural habitats for their fuel wood requirements, Also the
presence of many invasive plant species was recorded in the project site.

Number of trees that will be felled due to the construction activities

This has been addressed in section 4.3.1 under Anticipated Environmental Impacts.

Social Environment

The social environment of each area proposed for development interventions is
considered as different geographical units for descriptions. These different
geographical units include areas of proposed reservoir, tunnel, powerhouse/switch
yard, penstock and surge shaft, power transmission line, residential camp / office and
stores, proposed road diversion, labor camp in left bank and access road to
powerhouse and surge chamber.

The descriptions of the existing social environment are confined to following three
geographical units:

*  Project area (project area is defined as land required for proposed development
interventions).

» |mmediate environment of the project area (GN divisions located in the
mmediate vicinity of the project area are considered). |Immediate vicinity
represents the geographical area located in about 1 KM radius from the project
land.

= The Udapalatha and Ganga lhala Korale Divisional Secretariat divisions have
been considered as macro environment where project will be established. The
information in the two DS divisions would help to understand the general socio-
economic context in the project area.

Demographic and Socio Economic Status of the Communities

Population and Families at Proposed Locations for Project Components

The information on population and families of each different geographical units studied
are summarized in Tables 3.20(a)-1 and 3.20(a)-2.

Table 3.20 (a) — 1 Population and Families in the Project
related DS divisions

| D35 divisions
Project component

| Families Population

Ganga —lhala I 12657 _ 62429

Ldapalatha 21312 94810

Source : Ganga Ihalz and Udapalatha DS Offices -2008

-Central Engineering Consultancy Bureau/Al Habshi Consullants FPage 82
Fingl Repor —Volume 3 — Envircnmental Impact Assessment Study — November 2012
Chapler 3 ; Descrigtion of the Existing Environment



Ceylon Electricity Board Meoragolla Hydropower Project
Feaszibiily Siﬂ

The population in the project area can be considered as affected persons due to
proposed project. Although the people living in the immediate vicinity of the project are
not directly affected, they can be considered as indirectly affected and also the people
having some stakes on the project. The data on population in DS divisions are shown
mainly to describe the macro envircnment related to the proposed development
project.

Table 3.20 {a) - 2 Population and Families in the Project Area and in the vicinity

]
Project area Immediate vicinity of the project
Project component |
| Population | Families Population | Families |
Reservoir a7 20 6801 1619
[
Tunnel 0 0 | 4378 1063
!! Powerhouse [ Swilch ll 1 -
yard, Pensiock 1 z 1856 527
| | T
Transmission line | ] 0 a _ 0
Residential camp / [
Dffice and stores | 3z 6 [ 0 0
Proposed road |
diversion o 0 0 0
| | |
Labor camp — leff ‘
bank 17 4 o o
Access road 1o
| Powerhouse and 0 0 a o
| Surge Chamber
| Tatal | 157 32 ! 131186 3209

Source : Social Assessment survey 2008 and project related 05 offices 2008

Approximately 157 people reported from 32 families living in areas demarcated for
constructing different project components are categorized as project affected
communities. The people in the GN divisions located within 1 KM radius of the project
boundary Is considered as indirectly affected communities of the project. It is about
13116 living in 3209 families. The population in Ganga ihala and Udapalatha DS
divisions are considered as people living in the macro level environment of the project
{Ganga lhala has 62429 people from 12657 families and Udapalatha has 94810
population reported from 21912 families).

Diversity of Population

Out of 32 families in the project area 3 are Muslims and 5 are Tamil and the balance is
Sinhala. The Population belongs to all 3 ethnic groups and is residing in the immediate
vicinity as well as in two DS divisions. Nearly 79% of population in the immediate
vicinity of the project boundary are Sinhala, 8% Tamil and the balance 13% is Muslim.
Ganga lhala Korale DS division has 82% of Sinhala, 12% of Tamil and 6% of Muslim.
This ethnic composition is little different in Udapalatha DS division. The Sinhala 59%,
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Tamil 22% and 19% Muslim are reported from Udapalatha DS division. This situation
is similar to the religious diversity.

The data related to ethnic diversity and the conditions of religious diversity are
shown in Tables 3.20 (b)-1, 3.20 (b)-2, 3.20 (¢)-1 and 3.20 (c)-2

Table 3.20 (b)-1  Ethnic diversity in project related DS offices

DS offlce Sinhalese | Tamils Muslims Others Total
Ganga [hala 51123 T468 3568 270 62429
Udapalaiha 55639 21542 17474 155 94810

Total 106762 28010 21042 425 157239

Source : Projec! related DS offices 2008

Table 3.20 (b)-2 Ethnic Diversity in the Project Area and in the vicinity

Project component Project area Immediate vicinity
T
E = E e E — [ .-E |
2 | 5|8 £ | E G 2
£ el 218 £ = S ]
i = 0 =
Reservair 75 6 | 16 0 4883 736 1165 17
Tunnel | 0] ] 0] 0 3879 245 247 16
Fowerhouse [ Switchyard, | 11 0 0 0 1544 18 300 6

Fenstock & Sure Shaft

Transmission Line

Residential Camp / Office and 3z 0 0 0 . : = :
Stores

Proposed Road Diversion 0 o 0| 0 . : 4 - |
Labor Camp - left bank 0 170 0 - - - -
Access road to Powerhouse & 0 0 0 8] - - - 2

Surge Chamber

Total 118 | 23 | 16 0 10276 | 1017 | 1712 | 38

Source : Social Assessment survey 2009 and project related DS offices 2008
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Sixty eight likelihood affected people living in 14 families belongs to a caste called
"black smith”, This group had been evacuated from their original village due to
construction of Kothmale power project. In 1984 these people were resettled in an
area in Kandy district but that area got threatened due to land slide, and therefore they
were again resettled in this present location. Once again these people need to be
evacuated due to vulnerable condition that might be created by the proposed
Morogolla power project. The locations of these settlements are shown in the
community map given in Figure 3.7. The other families likely to be affected by the
project belong to "Govigama" caste and also they are rural low income communities.

Table 3.20 (c)-1

Religious Diversity in project related DS areas

DS area ‘ Buddhist Hindu | Christian Islamic Total
i
Esfr;?: Il 50990 e | ss7 3766 62429
Udapalatha 54377 17418 | 2145 20270 94810
| Total 105967 24534 | 2702 24036 | 157239
;;rca » Project relaled DS offices 2008

Table 3.20 (c)-2

Religious Diversity in project area and in the vicinity

Project area

Immediate vicinity

—

Project component - c | - l| -
B m B m

£ 5 - | = | = 5 = o

'3 2 |2 E 3 B |& lE

£ = 5 =5 = I = -

ﬁ L ] . m = : [ . L |
| Reservoir 75 G - 16 4841 1718 | 148 g3 /
Tunnzl - - - 3770 | 295 10 208

Powerhouse | Swilchyard, Penstock
TR 1 : . - | 1514 | 30 | 12 | 300
and Surge Shaft |
| Transmission line = = " - N ,
Residential Camp / Office and Stores | 32 - - - a - - -
|
Froposad Road Diversion - = N % = .
|
Labar Camp — left bank [ = 1T - | - . . .
Access road o Powerhouse & Surge |
Chamber | = . g 2 | S + e
' 7
Total ® n . » :"N: o - -
- ™~ = = = - | @ |
| | |
Source & Social Assessment survey 2008 and project related DS offices 2008
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3.3.2 River Users

Some sections of the river in the project area (especially in the area around the
location of the proposed Dam) flow in a deeper terrain; therefore people in the area
have no easy access to the river in those sections for various direct uses. However
river water is used for some social and economic activities by the people in upstream
and downstream of the proposed dam. The different users of the river are briefly
discussed below.

Irrigation Purposes

About 54 ha of land in Gampolawela minoer irmigation scheme located downstream of
the proposed dam is cultivated with irrigation water fed from the Dunhinda canal.
Dunhinda irrigation canal is the feeder canal which channels water from the Mahaweli
river at a location downstream of the proposed dam. The water intake location for the
Irrigation canal is shown in Figure 2.9

As per the information provided by the Department of Imrigation, the water
requirements of the irrigation scheme fed by the Dunhinda canal in terms of flow rate is
0.28 m*/s (10 Cusecs - item no. 6 in Appendix A).

Paddy and vegetables are cultivated in both seasons in this irrigation scheme, Two
Hundred and Ten families depend on Gampolawela irrigation scheme and the farmers
can obtain about Rs 75,000/- gross income per cultivated season from 0.5 ha of land
cultivated with high valued vegetables. About 80% of the land in command area of
Dunhinda canal is cultivated by leased- in (tenant) farmers and this is mainly due to
involvemnent of land owners in other non-agriculture income generation activities.

Two farmer awareness meetings were held by CEB on 08.05.2012 and 18.09.2012
and the minutes of the meetings together with the attendance at those meetings are
attached as item nos. 13 and 14 in Appendix F. The concerns of the farmers on the
implementation of the project have been discussed in detail in section 4.6.1.1.

Crysbro Broiler Processing Industry (downstream of the Dam)

The Board of Investment (BOI) approved Crysbro Broiler Processing Industry is
located downstream of the proposed dam, The industry presently extracts water from
the Mahaweli ganga at a location downstream of the proposed dam before the tailrace
outfall,

Discussions were made with the BOI, Crybro and the MASL officials with regard to the
Industry requirements. According to BOI, the initial water requirement of the industry
has been 450000 litres per day and now approximately 600000 litres per day waste
water is said to be discharged to the Mahaweli river after treatment to comply with the
required standards for industrial wastewater discharged to inland surface waters (ref.
Appendix A, item no. 17 and 19). However, MASL has approved extraction of water
only up to a maximum of 220000 litres per day (ref. Appendix A, item no. 4) for which
a royalty fee of Rs. 15,000/- is paid by the owners of the industry to MASL per month.

Discussions were made with the Crysbro Industry officials lately also and the minutes -
of the meetings are attached as item nos. 15 and 76 in Appendix F. Crysbro Industry
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suggestion is to have the water intake to the industry relocated to a downstream point
to ensure that water supply to the industry is available even during dry periods once
the proposed project is implemented. This has been discussed in detail in section 5.6.1
under mitigation measures,

About 25000 nos. of birds are processed daily at the processing industry. The industry
is said to be discharging treated effluents back to Mahaweli Ganga at a point
downstream of the proposed dam and upstream of the intake of the Dunhinda canal.
The existing location of effluent discharge pipe outlet from the Crysbro Broiler
Processing Industry is shown in Figure 2.9.

The processing industry is part of the Farm’s Pride poultry farm, which is fairly a large
scale project where about 700 permanent labourers are employed. In addition to these
regular employees, the farm has got into forward contracts for poultry keeping with
about 1200 persons living out side of the farm, In addition to these outside poultry
suppliers, about 4000 farmers are growing maize under forward contract agreements
with Crysbro. Only, processing activities in the Crysbro Industry requires water from
the Mahaweli River.

Bathing and Washing

People in the area use possible locations of the river in both upstream and
downstream of proposed dam for bathing and washing. These locations are situated
within the sections that can be defined as project affected area and are shown in
Figure 3.7. The details of the bathing and washing locations are given in Table 3.21.

Group discussion (vi) given in Annexure I gives the views of the river users for bathing
and washing.

Table 3.21 Details of bathing and washing locations

Users (approximate |

| Location | No of spots no..of familiea)
01 near Ulapane bridge 15 famiijies
Upstream of |
the dam 01 at Weliganga GN division 50 famnilies

01 al Singhapura GM division

Downstream of | iy Ganga lhala Korale DS -
the Dam 20 families

division

Two upstream and one downstream location of the proposed Dam respectively are
being used by the local communities for bathing. About 85 families daily use these
locations for bathing and washing.

Sand Mining

Some locations of the river upstream and down stream of the proposed dam are used
for sand mining by people. More than 200 persons depend on sand mining activities in
this area. Some of these locations have been given permits from GSMB.
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Dwring the initial study in the year 2009 of the preparation of the EIA report, data was
collected on sand miners and the sand mining activities in the proposed project area
and such data is given Appendix G. These sand mining locations in the project area
are shown in Figure 3.7. Notes on the discussions with these sand miners likely to be
affected by the proposed project from the Community view point is given in (ii) under
Group discussions in Annexure 1.

However, it is to be noted that as the said data is variable due to the limited validity
period (one year) of the permits issued to sand mining activities, the list of permit
holders is always prone to change. Hence latest updated data as at 01® October 2012
was collected and is given in Table 3.22.

MNineteen persons (known as parties in local term) are involved in sand mining in both
upstream and downstream of the proposed dam. Two parties carry out  mining
activities at locations upstream of the dam with one near Ulapane bridge on left bank
of the river and the other on the right bank. These two locations will get inundated and
mining operations cannot be continued once the project is implemented. One of the
two is a Muslim and the other is a Sinhalese. The rest of the seventeen sand mining
parties are involved in the downstream areas of the dam and their mining activities lie
in a stretch of about 2 km from an area about 2 km downstream of dam.

Sediment measurement data are not readily available for this area. There is one such
gauging station once operated by the Forestry and Environment Division of MASL
located about 1 km downstream of the confluence of Atabage Oya with Mahaweli
Ganga which is at present is out of order. An attempt to resurrect the station during the
feasibility study was unsuccessful. However, based on sediment yields of similar
catchments, a moderate sediment yield of 240 m’/km?/year has been provisionally
adopted in the feasibility study for the design of the dam.

The sand mine operators carry out their mining activities with certain number of
labourers hired on daily payment basis. But theses labourers are not involved in
mining on a regular basis as the mine owners hire labourers depending on the
availability of labour in the local area. Therefore, it is not possible to list the names of
the labourers who will have impact as the persons hired vary on different days. The
number of labourers hired in each location range from from 2-3 except one party
having 05 labourers.

According to the miners, the quantity of sand mined by each party ranges from 2-3
Cubes/day. However, when mining license is issued, several restrictions have been
imposed by the DS offices with regard to sand mining activities limiting the number of
days and the guantity of sand that could be mined by a mine owner per month
Accordingly, for the permit holders, the maximum quantity permitted to be mined
ranges from 10-15 Cubes/month except for two miners who are permitted to mine 35
cubes/month.

The daily gross income of each party lies in the range Rs. 5,000 to Rs. §,000. The net
income for a labourer per day ranges from Rs. 800-2,000. The net income of the mine
owner ranges from Rs. 2,000 to 3,000/day. The total income of a mine owner per mine
is Rs, 21,000 to 45,000/month except two miners whose income will be Rs. 60,000

and Rs. 96, 250/maonth.
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3.3.3 Income generation sources and patterns

Table 3.23 (a) -1 Income generation sources- Project related DS areas

0S5 area Agriculture Govt. Private ] Self Foreign ' Total

Ganga [hala 3330 4561 5825 6132 438 17086
Korale |

Udapatatha B573 4657 3418 2335 5837 24820

I Total 8903 | o218 9043 8467 6275 41906

Source : project related 05 offices 2008

Table 3.23 (a)-2 Income generation sources — Project area and vicinity

Project component Project area Immediate vicinity
| (no. of families) {no. of persons}
£ g e
2| ¢ | 8| 5|28 2 |s|28|<| 5
=] & = ® o
o = o =] = 2
= 0 = 5 = = O = - S
=) & o | i
< <
Diam 3 2 2 4 ] 285 430 BEE 04 a5
ﬁg‘;’”* e . - . F "] 210 315 45t 855 50
Fower house 2 - . . : 105 | 141 r 182 268 2
o | ! a
Transmissicn ling - . - - 1 . . | - : i
] || 1
Office campd road diversion - 1 - 2 | 3 . - - | 5
r Total 5 a 2 B 14 GO0 BEE 1318 1827 1 166
Note:

{iy Project area refers to the land to be used for different components of the project. The immediate vicinity of
the project area includes about 1 km radius from the project area. The data related fo enlire DS
divisions has been shown under the column of the two DS divisions.

{ii} The income levels of the families
Though the income levels reporied by the people and also data available in the formal sources on
income do nol reflect the accurate condition, the data in Table 3.23(b) helps lo generate some

understanding on the economic condition of the people in different geographical locations studied.

Most of the persons within the employable ages are involved in private sector income
generation activities. The income generation activities of the people in the three
geographical units (project area, immediate vicinity and the two DS divisions) studied

includes:
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= Agriculture

=  Government sector employment
* Private sector employments

* Self employments

= Foreign employment

Table 3.23 {b) -1 Income levels of families — Project refated DS areas
DS area 5000 < 5001-10,000 | 10001-15000 15000 = Total
Ganga Ihala Korale 2024 2783 4682 3183 12652
Udapalalha 3725 4602 7669 5916 21912
Total 5749 T385 12351 2078 34564
Source : Froject related DS offices 2008
Table 3.23(b)-2  Income levels of families
Project area- Immediate vicinity -
Income (Rs.) Income {Rs.)
Project g | 2 2 2
component ¥ ?_; § é ¥ ‘g_- ,E.. é
gl |8B| 8| 2| 8 | B
g 2 B =
Reservoir 1 1 5 13 237 | 398 554 394
Tunnel - - - 168 | 257 36l 278
Powerhouse |
switch yard & - - - 2 B4 116 195 132
Surge Shaft
Transmission ) ) ) ) ) ) )
ling -
Residential
camp [ office & - - 2 4 - - - -
slores
Proposed road |
diversion - ; ) - - ) - -
Labor camp — 1 5
left bank ) ) ) ) ) B
Access road to
Powerhouse & . : = . 5 5 " s
Surge Shaft
Total 1 3 9 19 489 | 779 1109 804
Source : Social Assessment survey 2008 and project refated DS offices 2008
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3.3.4

3.3.5

The magnitude of the various income generation activities are indicated by the
number of families / persons involved in each income generation sources and
income levels are shown in Tables 3.23 (a)-1, 3.23 (a)-1, 3.23 (b)-1 and 3.23 (b)-2 .

Table 3.23 (b)-3 Percentages of families belonging to different income categories

| Income category Immediate Ganga lhala Ud ar:llaratha_|
| {Rs/month) Project area vicinity of Korale DS DS division
the project division
| Less than 5000 4 16 18 ] 17
| 5001-10,000 | 9 i 24 22 21
10,001-15,000 | 28 | 34 37 ' 35
| More than 15,000 s 26 25 | 27

The income levels of families in the project area shows that most of them belong to
moderate income earning communities in the country (monthly income ranges from Rs
5,000 to little above Rs.15,000). The percentages of families belonging to each income
category are shown in Table 3.23(b)-3.

Existing environmental considerations, problems or issues prevailing in
the area

The envircnmental issues and problems prevailing in the project areas studied as
mentioned by most of the stakeholders consulted include:

= Discharge of waste from Crysbro broiler processing industry to the Mahaweli River
at Singhapura GN division. This has |ed to the fecal pollution of the river in this
area,

* (Qccasional fire on the reserved forest in the river reservations. This has led to
create rapid erosion of the river banks. (The area affected with this problem has
been marked in Figure 3.7

* lllegal river sand mining (without permits from the DS offices) at Gampolawela GN
division.
= The river reservation has been encroached and cultivated in many locations.

= Some of the river reservations encroached has been converted to the residential
land plots. The people living in the river reservation discharge their solid and

wastewater to the river,

The nature of problems mentioned above is related to management of river and its
immediate environment.

Cultural and Archeological aspects/considerations

The land areas demarcated for different project components and also those in the
immediate vicinity of each project compaonent are not significant in terms of cultural or
archeological sites. Most of the land areas are non-residential lands cultivated with tea.
Any archeologically or culturally sensitive features are not observed in the land
required for project implementation or in the immediate vicinity of project area.
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3.3.6 Existing infrastructure facilities, transportation, communications, power supply
etc.

The existing infrastructure facilities in and around different geographical locations
demarcated for project interventions are described below:

Water supply

Pipe water supply is not available for the families living within the project implementing
area. In all other locations pipe water facilities are available for considerable number of
families. The project area has been provided with pipe borne drinking water supplies
through a new water supply scheme which uses Ulapane oya in its source. The
sources of domestic water facilities for the households in the three geographical areas
studied are given in Table 3.24.

Table 3.24  Sources of domestic water supply (% of househelds)

17" | |
Source Project area m':rriT::?:!"tTE G::i?; Iéaéa Uda%aslatha
of project
Fipe water 0 48 35 12
Protected well 36 23 26 48
Common well 20 4 16 o
Unprotected well o 14 8 14 16
Tube well o | 5 1 _ 8
Stream 0 2| 8 | 15
: Total (%) 100 i 100 100 100

Majority of households in all geographical units studied use shallow wells for drinking
purposes. About 48% of the households in the immediate vicinity and in the DS
division have access to pipe water. Most of these pipe water systems are established
based on small streams in the local areas. During dry periods these water supply
schemes have difficulties. Since the river is flowing in deeper terrain in this area
people have difficulties to access river water.

Transport, Communication and Power supply
The area is well connected to the main road and rail network of the country.

Route from Gampola to Nawalapitiva runs close to the project area, this road connects
project area to major highways Colombo to Hatton and Colombo to Nuwara Eliya.

Broad gauge railway from Colombo to Badulla passes close to the project area,
Ulapane is the closest railway station.

The entire project area has close access to electricity supplies from the national grid.
All the communities in the area have been provided with electricity.
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3.3.7

Land lines as well as mobile communication coverage is available in the area.

The information on basic infrasiructure facilities available in the project area are
summarized in Table 3.25 in Annexure 1.

Social / cultural and archaeological sensitive places

Social / cultural sensifive places

The socially, religiously and culturally sensitive locations and their distances from each
project location are mentioned in Table 3.26 in Annexure 1. The locations of these

features are given in the map in Figure 3.8.

Cultural and archaeological aspects / considerations

Bureau of Earth Reconnaissance (BER) carried out and AlA for the proposed project
and a summary of their findings are listed below.

There are no archeologically sensitive places located within 1 KM radius of any of the
locations demarcated for project interventions. However, four locations of
archaeological importance are in existence within the 5 km buffer zone and are as
follows. These places of archaeclogical importance are shown in the Photographs.

Site 1. Nivamgampaya Raja Maha Viharaya
(N 07° 09’ 00"; E 80" 34’ 01.9")

This is an ancient Buddhist monastery. The remaining architectural characteristics of
this monastery comprise an old image house with its other related components. The
sculptures and the paintings of the interior of the image house could be ascribed to the
mid seventeenth century. However the historical chronicles have pushed back the
historicity of this monastery to the mid fourteenth century. It is said that this vihara was
founded by the King Vickramabahu Il {1357-1374 CE) in the 17th year of his reign.
Niyamgampaya Buddhist monastery has declared as a protected archaeological
monument.

Site 2. Valvasagoda Raja Maha Viharaya
(NO7" 08’ 45.3"; E 80" 33' 28.6")

This is an ancient Buddhist Vihara which was constructed by the King Buvanekabahu
IV (1470-1478 CE). The only remaining features of the old monastery are the devala
and the stupa. The doorframe and the interior of the devala have been colorfully
painted. The stupa was housed in a building consists of four plastered pillars. It seems
that the temple has been renovated several times in the past.

Site 3.  Purana Gal Viharaya in Mawatura
(N 07°05' 28.5™; E 80° 34’ 24.2")

This is an unfinished ancient stone building. The architectural style of this edifice
shares a number of similarities with some of the buildings coenstructed in the Gampola
pericd {1341-1415 CE). The ground plan of the building suggests that the intention of
this construction was to erect an image house (35.6x 26 .6 meters). The entrance of
the building is facing south. No proper attention has been made to protect this
monument,
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3.3.8

Site 4.  Ancient Pattini Devala in Savandarapitiya

(N 07° 05’ 01.0™; E 80° 32" 52.8")
This is an ancient Tampita Vihara style building. According to the architectural
organization, it could assume that this shrine was constructed in the 18th century.
Original structures and plan of the feature had been changed several times, Wooden
beams of the original building have besn removed and left at the premises of the
shrine,

There are no above ground monuments of archaeclogical importance within a radius
of 1 km area that is to be developed under the proposed hydro power generation plant
in the village Moragolla and its suburbs. Careful cbservations of the field walking have
shown a lack of artifact scatter on the ground as well. The area was re-examined as
prehistoric implements has been recovered from the Ethgala hillcck by the
anthropologists in the early 20th century. However no such materials were observed
and this lack of arte-facits is due to the high degree of landscape modifications that
occurred in the recent time.

The analysis of the distance factor suggests that there is no direct impact that could be
inferred from any activity involved with the construction of the power plant. The
propagation of the vibration during the tunneling will not be a key factor in the present
case as the lack of any above ground monument of archaeological importance situated
within the underground vibration penetrates distance.

The areas to be submerged after the filling of the reservoir have heen thoroughly
observed for surface finding but the observed surface is sterile for any archeological
material,

Brief descriptions of the socio-economic environment in the 1 KM radius of each
location
Dam, reservoir, road diversion and residential camp / office and stores area

The above mentioned project features will be established in the Weliganga GN
division. This is a remote rural area. The communities living in the interior areas of this
GN division have access difficulties. A secondary road starting closer to the Ulapane
Bridge and connecting to the Nuwaraeliya-Gampola main road at the other end
traverse along the river reservation of the Mahaweli river in the project area passes the
Weliganga area. Community members in the area can not use river water for bathing
or any other purpose near the dam site due to access difficulties to reach the river as
the river valley is very steep in this area.

About 20 years ago 14 families living in this area had been evacuated from their
previous residences due to Kotmale power project and relocated in an area of
Weliganga GN division. This resettled location became vulnerable as the area was
prone to land slides and they had been resettled again in their present location (The
present location is marked in the community map).

Most of the families in this village belong to blacksmith caste but the traditional
liveiihood activities they had performed have now disappeared. The employable
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persons are involved in diverse income generation activities. The area is poor in socio-
economic infrastructure facilities such as schools, economic centers elc.

Tunnel, powerhouse, switch yard and surge shaft area

This area is surrounded by Ulapane Nerth, Udagama, Singhapura and Gampolawela
GN divisions. Settlements called Denmark Watta, Ethgala Watta village, Madoldeniya
colony and Ulapane village are the specific places located on the ground surface on
the corridor of the tunnel trace. Powerhouse, switchyard and surge shaft will be
located in Gampolawela GN area and the lands in this area are sloping lands and are
in general very poor in access facilities. The drinking water is a serious problem in the
area, Scattered houses located can be observed in the area.

Ulapane industrial estate is located close to this area and therefore, significant number
of persons from the area is involved in various income generation activities. The socio-
economic environment or any other features in this area will not be negatively affected
by the proposed Moragolla power generation project.

Proposed power transmission line

The corridor of the power transmission line falls in Gampolawela GN division. About
80% of the length of the transmission line traverse above home gardens and the rest is
above abandcned lands. Some of the home gardens traversed by the line route would
anyway be acquired for the components of the proposed project. In the balance home
gardens, trees would be either cut / pruned for the safety clearance of the line.

Details of existing and planned projects in the area

Existing Projects in the area

(i) Ulapane industrial estate is located on the left bank of Mahaweli Ganga close
to the proposed dam site. There are several industries located in the Estate
and the details are given in Table 3.27 in Annexure 6.

The Ulapane Industrial Estate is shown in Figure 2.9, About 25 acres of land
belonging to "JANAWASAMA® has been allocated to this Industrial Estate.
Approval has been granted by the Ministry of Industrial Development for 11
investors to set up various industnes. 08 different industries have been so far
established out of which 05 are in operation. Four more other industries are
also to be established in addition to the above 11.

Presently these industries use water tapped from the aquifers from the land and
also additional water is brought from outside. However the industrial estate is to
be supplied with water from the Kandy-South water supply scheme of the National
Water Supply & Drainage Board (NWS & DB) which is under construction and
was scheduled to be completed by Dec, 2009,

(i) Kothmale dam on Kothmala Ovya is located upstream of the proposed dam and it's
underground power house is located on the right bank of Mahaweli Ganga close
to the tailrace area of the proposed power house.
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(jif)

(iv)

{v)

(vi)

An [rrigation Scheme known as Raja Ela (13 km long) draws water from a point
well upstream on Ulapane Oya and takes water to Maligapurana, Gampolawela
and Jayamalapura. Raja Ela which belongs to 1D.

An irrigation scheme known as Dunhinda Ela draws water from a location in the
river between the points of diversion and the |location of proposed tailrace outfall.

Towns South of Kandy Water supply scheme is a new project under NWS&DB.
The scheme has one of it's intakes |ocated well upstream on Ulapane Oya and
the treatment plant at Ulapane has a capacity of 8000 m3. Presentiy the project is
under construction,

Ulapane bridge on Mahaweli Ganga is being constructed by the RDA.

Planned projects in the area

(1)

(i)

Ethgala New Town Development

Ethgala-East development is being implemented by the UDA with Ganga lhala
Korale Pradheshiya Sabha funds.

Ulapane Industrial Estate

Various Industries are being built in the Estate and construction works of 02 water
tanks at a cost of Rs. 8 M is being built. The details of the Industries at the Estate
is given in Table 3.27 in Annexure 6.

Discussions were made on 26" May 2009 by CEB and E|A Consultant with the
relevant investors of the Ulapane Industrial Estate, DS (Ganga |hala Korale) and
the Divisional Director, Regional Industry Service Centre (Central Province) At the
meeting, concerns were raised by the industrialists with regard to tunnel been
aligned underneath the industrial estate and on the effects of water level
fluctuations of the proposed reservoir on the nearby Industrial Estate Land.

Except for cerain perceived fears, the investors are nof against the proposed
power generation project. They have doubts about some potential land slides due
to reservoir and also other adverse implications due to underground tunneling

wiorks.

Considering the Industrialists concemns and the geological investigations carried
out inthe area it was decided to align the tunnel as much a possible away from
the Industrial Estate and therefore the intake was located wvery close to the dam
to avoid any influence of blasting on the buildings inthe  Industrial Estate.

With regard to the effects of water level fluctuations of the proposed reservoir on
the Industrial Estate lying close to the reservoir, suggestion of the possibility of
giving another land within the Industrial Estate to the investor concerned whose
land will be vuinerable was also discussed.

However, it is recommended that further investigations are carried out during the
detailed design stage to asceriain the stability around the specific area of the
reservoir lying close to the Industrial Estate.

Cenlrzl Engineering Consultancy Bureaw&l Habshi Consultants Page 96
Final Report = Volume 3 = Environmental Impact Assessment Study = November 2012
Chapter 3 | Descnption of the Existing Environment



Ceylon Electricity Board Woragollas Hydropower Project
Feasibility Study

(ili) Towns South of Kandy Water Supply Project

A water supply scheme of the NWS & DB is being constructed with a capacity of
53000m°/day from 04 treatment plants including that of Ulapane. The construction
works was scheduled to be completed in Dec. 2009,

{iv) Raja-Ela Development Project

Rehabilitation works are to be done.

(v} Ulapane Mahawilawatte Land and Housing Project
Lands have been distributed to the people and 100 houses have been built,
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Chapter 4

Antic

ipated Environmental Impacts of the Project

This chapter discusses the overall effects of the proposed project on the Environmental
components. Impacts are given as both either direct or indirect impacts and short or long term

positive or negative impacts.

4.1

4,11

Soil Erosion and Siltation

Soil erosion and Siltation is an important social and economic problem and an
essential factor in assessing health and function of an ecosystem. Estimates of erosion
are essential to address issues of land and water management which include sediment
transport and storage in lowlands, reservoirs, and hydropower systems.

The Natural Resource Management Centre at the Department of Agriculture,
Peradeniya prepared a Soil Conservation Plan (Appendix D) for the Moragolla
hydropower project during June to August 2009 (some of the important findings in the
report have been included in sections discussed below),

The immediate catchment is defined as the area imporiant as far as the soil
conservation is concemed and therefore needs to be given prionity during
conservation. The extent of the immediate catchment is approximately 257 ha and is

shown in Figure 4.1

The immediate catchment lies in Mahaweli catchment and belongs te the mid country
and the elevation ranges from 520-675m asl and the land use is dominated by tea
{including degraded tea lands). Other than tea, degraded tea lands which are being
converted to homesteads, well developed homesteads, paddy, surface water bodies
are the remaining land-use types.

Soil erosion and siltation hazards during constructions / establishment of dam,

penstock, powerhouse and tunnel

During construction, existing trees will be uprooted and the soil will be excavated for
the construction of access roads, canals, tunnels inlet /foutlet portals, drains and power
house buildings etc. These activities will make the ground prone to soil erosion and
such erosion impacts may be pronounced along the existing natural drainage systems
and also if the disturbed surfaces are exposed to heavy rains. Steep slope cuttings for
construction works may initiate earth slips. However, the likelihood of significant
erosion impacts during construction is high due to sloping terrain but at the operational

stage considered to be marginal.
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Table 4.1 gives the slope class and slope area within the immediate catchment.
Figure 4.2 shows the slope map for the immediate catchment.

The area drains to Kothmala oya and subseguently to Mahaweli River. There are few
perennial streams running across the catchment and most of those are with stable
barks and thus stream bank erosion is not significant. Apart from those streams and
nick points along the streams, there are no significant surface water collecting
structures within the immediate catchment. Surface water available is in good quality
and some dwellers are using well water or spring water for drinking purpose.

Table 4.1  Slope Class and % Slope area within
the immediate catchment

Slopeclass | Extent | Percentage of |
{ %) {ha) . the catchment |
0-16 | 574 | 22 i

16 - 30 102.0 39 |
31-45 653 25 |
46-60 | 182 J

» 60 | 138 |

Types of soil at project sites and its susceptibility to erosion

The predominant Great Scil Group in the site is Reddish Brown Latasolic (RBL) soils in
association with Red Yellow Podzolic (RYP) soils in limited locations. Both the RBL
and RYP soils are considered to be less vulnerable for soil erosion under moderate
topographies such as the project site. However in situations where slope is high and
canopy cover is not dense, possibilities of soil erosion is high. In general the
catchment is moderately vulnerable to soil erosion.

Dam Site

The proposed construction involves heavy earth moving work including rock and earth
excavation and filling. The amount of earthwork i1s bound to affect the drainage of
surface water during construction.

Penstock Area

During construction, existing trees will be uprocted and the socil will be excavated for
the construction of anchor blocks. The total excavation area involved is very small in
extent and will hardly affect the flows in the streams.

Power House Site

About 15500m” of surface earth material will be removed by soft excavation at the
power house site. If soil is allowed to wash off, the stream water will be contaminated,

Therefore a proper dumping plan has to be maintained.
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A deep earth excavation will be made at the powerhouse site. A safe slope angle has
to be maintained to prevent damages to humans and property due to slope and rock
failure.

4.1.2 River bank erosion during construction and operation of the project

During construction, the total excavation area involved closer to the river bank is very
limited in extent and will hardly affect the flows in the streams. However, blasting and
deep excavations will take place for dam foundation construction. Therefore, soil
erasion activation cannot be avoided during this time. Compared to the other activities,
foundation construction will be only during a limited period of time and therefore the
effects will not be significant. A small amount of soil in the surface soil cover removed
during construction of the dam can be disposed off at a proper dumping site before the
stream gets contaminated.

The river banks consist of clayey soil. Therefore during the operation of the project the
guantity of silts added to reservoir due to erosion is negligible. But, the amount of siits
being presently removed due to sand mining will be reduced due to cessation of such
activities being taken place in the islands that lie within the valley as the access is
blocked to these areas due to reservoir impounding. This increases the silts
accumulated specially in the area of confluence of Mahaweli Ganga and Kotmale Oya.

Once the reservoir is impounded, inundation of the upstream of the dam may cause
submergence of slope banks, Frequent fluctuation of water level may lead to bank
failures, erosion and undercuts. These processes may cause land degradation. Taking
appropriate mitigation measures will minimize such impacts on bank failures. In the
proposed project, the optimum drawdown of the reservoir is only 2m and therefore
such impacts due to fluctuation of water levels is reduced, Nevertheless appropriate
mitigation measures to minimize such impacts on bank failures have been discussed
in sections 54.1 and 5.4.15.

4.1.3 Impacts during construction of access road / rehabilitation of access road to the
dam, power house, switchyard, surge shaft, tunnel portals ete.

In general, increased soil erosion is observed during construction activities. This is due
to uprooting of existing trees and excavation of soill for construction of access roads or
the improvements to the existing access roads. In addition, road construction activity is
incorporated with compaction, refilling and re-compaction sequences. Therefore
movement of heavy construction eguipment further increases the removal of soil
particles from the surface |leading to washing away of the soil with runoff. Also,
tendency of movement of fractured bedrock wedges during blasting activities may be
significant adjoining the excavated mass.

An excess of soil material can be generated during earth works for road works, The
volume of cut material can be utilized for areas to be filled and thereby material to be
disposed during construction can be minimized. Also the failure of newly formed banks
of cuts and fills can be minimized by maintaining a safe angle for side slopes.
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4.2  Water quality impact

4.2.1 |Impacts on water quality during construction of weir and power house.

During the construction phase there will be various activities such as land clearing,
demolition works, excavation works, blasting and drilling works, cut and fill operations,
spoil disposal, soil stabilization works and landscaping, etc. which could result in
surface water quality deterioration mainly in terms of high turbidity and color. Exposure
of bare soil to heavy rains and subsequent generation of runoff containing substantial
soil quantities could lead to water quality enrichment with any biocides and associated
heavy metals that may be adsorbed in the soil material and even with nutrients noting
that soil contains adsorbed phospherous and NH,™ ions in significant amounts. In the
proposed project area, surface water quality deterioration due to surface and
subsurface runoff enrichment will be significant during the heawvy rainy periods of the
south-west monsoon (May-September) mainly due to the fact that steep slopes are
available in many areas,

Surface run-off from the cut and fill areas, borrow areas, spoil disposal sites, etc.
contains substantial dust and earth quantities which will cause significant color and
turbidity problems, though these impacts could be temporary.

Also fairly large quantities of concrete are required for the construction of weir and
power house. Therefore, wash water arising during the cleaning of the machinery
involved in concrete plant operations or batching plants could cause colour and
turbidity problems in water bodies as well as contamination with oils or hydrocarbons
(HCs) and heavy metals such as Pb and Fe. Although these impacts are temporary
considering the small duration of the construction phase the effects can be significant
when several machinery and equipment are washed at a given time, The impacts such
as smothering effects on benthic biota due to settling of suspended, flocculated
material in large quaniities under clam and guiescent conditions, thick ol spills
restricting atmospheric O; diffusion at the air-water interface and bioaccumulation of
heavy metals will be significant in slow moving streams or stagnant water bodies such
as ponds. Although ordinary cement material is not toxic to biota, the cement rich
wastewater is alkaline due to the presence of lime (calcium oxide) which could
therefore, kill aguatic bicta.

Cement grouting used as an underground treatment in tunneling to prevent the
possible water seepage can flow along rock fractures to long distances through the
ground and cause spreading of alkaline compound in cement. Thus alkalinity and pH
of the groundwater around the grouting areas during the construction period will be
increased. An impact to ground water can be expected in the vicinity of such areas,
But the impact is not long-term.

Geotechnical studies of the project area indicate that cracks of the rock below the dam
and power house areas are not critical, Therefore required quantity of cement for
grouting may not be much higher. Also housing areas are located about more than
1km away and about more than 30m above the grouting area of the dam site,
Groundwater usage in this area is insignificant.
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Types of the bed rock at the dam, tunnel and power house areas are Garnetiferrous
and Charnockittic gneisses. Content of water soluble minerals of those rocks are
negligible.

In addition to colour and turbidity preblems, contamination scenarios with cil and heavy
metals such as Pb and Fe could occur during the clearing of the soil and from vehicles
transporting construction material too. Further significant lubricating and fuel oil spills
from machinery and other equipment used for construction works would cause
contamination of the nearby soil, eventually leading to contamination of the water
bodies particularly during heavy rainy periods. Waste oil is anticipated to be produced
at the time of commissioning and inspection of equipment, and in most of cases the
waste cloth are also produced. Risks also will oceur during handling of drummed and
waste oils,

Moreover bridge and culvert construction activities and even dredging works affects
surface water quality deterioration mainly with reference to color and turbidity. Further,
improper storage of construction materials such as cement and excavated material
including spoil, results in such material being washed into nearby water bodies during
periods of heavy rains hence leading to higher turbidity problems.

Scrap material such as cables, metal structures, steel wires and insulators involved in
power line construction works would have deleterious effects on aquatic fauna if these
left over material is open dumped or gets washed to the nearby waterways in
significant amounts. This is because heavy metals under acidic pH conditions could
become readily bio-available due to dissolution, hence resulting in bioaccumulation on
aquatic fauna.

Open dumping of wood and timber used as packaging material of equipment and tools
and cardboard packages to the water bodies may not have adverse effects on bicta.
However, such disposal could deteriorate the aesthetic beauty of the area and further

contribute to blocking and making the water bodies shallow.

Construction generated wastes including any debris left after construction works may
be carried away by runoff during rainy periods, resulting in blocking of river, Large
sized material such as stones used for concrete manufacturing when washed during
the heavy rainy periods could get settled and make the river and other open water
bodies shallow when deposited.

Further, construction wastes getting deposited in the waterways during the rainy
periods could contribute to significant turbidity and even colour problems depending on
what type of material gets washed away. For example, excess cement material left
contributes to significant visual pollution (though ordinary cement is not toxic to biota)
and also the cement padicles are being or known to form flocculated particles, which
could produce a smothering effect on benthic fauna such as snails and other
freshwater mollusks when the such pariicles settles slowly. This effect wili be
significant if a large quantity of such material is washed off. Moreover open dumping or
improper storage of the excavated soil material (spoil) near the river would lead to
further turbidity and colour problems during the rainy periods.
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Table 4.2 presents a summary of the anticipated construction impacts for some of the

activities.

Table 4.2 Anticipated construction impacts on water quality

Activity

Factors affecting impacts

Remarks

Construction material,
exploitation, handling
and slorage

construction material, e g. cement

Improper handling and slorage of iTurbidity and colour problems are

significant durng periods of heavy
rains, but effects are lemporary

Site clearing

|
\Run-off during rains will deliver
|debris and sediments, elc,

Turbidity and colour problems are
significant during periods of heavy
rains, but effects temporary

Cut and fill operations

Run-off during rains will deliver
debris and sediments, efc,

Turbidity and colour problems are
significant during periods of heavy
rains

Borrow areas

|Run-off during rains will deliver
(debris and sediments, ste.

Turbidity and colour problems are
significant during periods of heavy

|rains

Spoil disposal

Run-off during rains will deliver
|del:ris and sediments, etc,

Turbidity and colour problems are
significant dunng periods of heavy
rains

Construction of

Run-off during rainy days

Turbidity and colour problems are

significant, but effects termporary

bridges and culverts iSijiagE of construction material

|0l spills and contamination during
{rains (as run-off) Wash waters
|frem cleaning of machinas

Effects are significant (unless

Concrats:plants measures taken), though temporary

Application of pesticides rich in

Application of |Frequency and dosage of OCPs, OFFs and even heavy metals
weedicides for sofl lapplication Run-off and leaching  could be a serious concern if large
landscaping of poliutanis scale application of such chemicals

|is carried cut for the project

Increased number of persons
employed in the project
|Inadegquacy of facilities or
!infra struciure for appropriate
|sanitation and solid waste
|disposal

Effects on water quality will ba
significant if the duraticn of the
construction phase becomes long
due to unforeseen circumstances

Unplanned activilies

4.2.2 Waste generation and pollution from temporary workers camps

Disposal of grey water and black water from the workers quarters or from temporary
toilets within the project site to the river could cause contamination with high levels of
BOD, nutrients, pathogens such fecal coliforms (Escherichia coli), Enterobacter spp.
and fecal streptococci (e.g. Streptococcus fecalis and Streptococcus durans), and
even with CI ions (noting that human excreta in general has a chloride content of 6 g
per person per day). Although these effects are temporary, the effects wil be
significant if the construction period is long and considering the fact that a large
number of workers are involved.

However, it should be noted that the effects of BOD enrichment varies diurnally
depending on the oxygen solubility, The presence of high BOD levels due to
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enrichment with untreated sewage may result in substantial DO depletions with acidity
generation during night time due to microbial degradation of the biodegradable organic
matter with adverse effects on fish when DO levels drops below 4 mg/l. Nevertheless,
higher enrichment with nutrients may also faver algal growth under sunny conditions
and subsequently oxygenation of the water bodies with increases in pH to values
exceeding 8.3. Nevertheless, death of algal blooms too would contribute to sediment
oxygen demand and subsequently DO depletions.

This project would involve a large number of workforces for the construction works.
Therefore careless disposal of large amounts of municipal solid waste to the water

bodies or leaving the wastes and subsequent washing by runoff could lead to further
poliution of the river and even have deleterious impacts on the biota in the river, unless
appropriate solid waste disposal facilities are available. It should be noted that during
the acidogenic and acetogenic biodegradation phase, the leachate is characterized by
a high elecirical conductivity, COD, BOD and Na', CI' and NH,". Acidogenic and
acetogenic leachate is extremely toxic and will have serious conseguences fo the
biota. Further this leachate is also highly toxic to bacterial biofilms present in the roots
of aguatic plants and sediments,

4.2.3 Impacts on water quality of the proposed pond from existing and planned
projects
The ponding caused by impounding with the construction of dam may lower the flow
velocities and the retention time of water becomes high. This phenomenon leads the
accumulation of nitrogenous and phosphorus compounds in the water. With the
availahbility of sun light there exists a high potential for eutrophication in the pond
resulting in the formation of algae. If this scenario occurs particularly during dry
season, neighboring community will have to suffer inconveniences such as poor water
quality for drinking, bad smell, poor aesthetic appearance etc.

In addition, agro chemicals being used by the people in the upstream of the dam could
get collected in the pond creating toxic effects to aquatic fauna.

The Ulapane Industrial Estate is constructed on a land very close to the project site
and the land slopes down towards the reservoir, Scil erosion and earth failure can take
place due to the non engineered constructions that is carried out in the Industrial
Estate. If this happens, the eroded soil will directly flow down and get mixed with
reservoir which will result in surface water quality deterioration mainly in terms of high
turbidity and color, Exposure of bare soil to heavy rains and subsequent generation of
runoff containing substantial soil quantities could lead to water quality enrichment with
any biocides and associated heavy metals that may be adsorbed in the soil material
and even with nutrients noting that soil contains adsorbed phosphorous and NH,;' ions

in significant amounts.

The Ulapane Industrial Estate claims that no industrial wastewater will be discharged
into the Mahaweli river and hence there is no impact after impoundment of the
reservoir. With the reduction in flows in the river Crysbro Broiler Processing Industry
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has been found to be greatly affected and as a result fecal pollution downstream of this
industry may be high causing health impacts to those who utilize the water up to power
house.

Further the grey and black water emission from SAARC Village, Denmark colony and
Madoldeniya colony are too critical when the flow of water in the river decreases

drastically.

4.3  Ecological impacts

There will be long term land use changes due to the establishment of the permanent
structures such as the dam, formation of reservoir, tunnel, surge shaft, power house
and switch yard and the transmission line, new roads and widening of roads. Further,
there will be short term land use changes due to structures which are temporary such
as establishment of labour camps, quarry sites, waste disposal sites and vehicle
service areas,

The major ecological impacts that can be caused by these activities are as follows.

The flora and fauna in the immediate impact zone where various project interventions
will be are given in Tables 3.13 and 3.15 in Annexure 5. The summary of fauna and
flora by site of major project interventions are given in Table 3.17 in Chapter 3.

4.3.1 Impacts on terrestrial fauna and flora
Removal of Trees due to various project interventions

Table 4.3 in Annexure 7 lists the trees that are likely to be removed or affected due to
the project interventions. The number of trees that will be affected due to inundation
was estimated based on sample piot analysis method.

A total of 489 trees with a DBH of more than 20 cm will be removed / impacted due to
various activities planned under the project. Construction of new roads and road
widening will account for more than 48% of the trees that will have to be removed due
to the project. An estimated 231 trees that have DBH over 20 cm belonging to 28
species will be affected by this activity. The species that will be most affected by road
construction are Arfocarpus heterophyllus (58 trees) and Swielenia macrophylla (53
trees). The landscapes affected by the road construction are mostly abandoned lands
and home gardens located near the dam site and the powerhouse. Further, the
affected area is spread over a large area. Therefore the magnitude of the impact on
the area due to removal of trees due to road construction is minimal.

An estimated 179 trees that have DBH over 20 cm belonging to 26 species will be
affected by the establishment of the reservoir which is the activity that will have the
second highest impact on trees as nearly 38% of the trees that will be lost due to this
project will result from this activity. The species most affected will be Albizia falcataria
(34 trees) and Peltophorum pterocarpum (23 trees). The river banks in the region that
will be inundated are generally steep and covered by a thin strip of riverside vegetation
that is highly disturbed due to high human influence. The riverside vegetation
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comprises mostly of grass and herbs with few scattered trees. Furthermore, as in the
case of road widening the impact is spread over a large area and therefore the

magnitude of the impact is minimal.

A total number of 28 individual trees over 20 cm DBEH belonging to 9 plant species will
be affected (some either pruned / removed) due to the construction of the transmission
line (see Table 4.3 of the Annexure 7). Among the 9 affected plant species, four are
exotic or introduced plant species and others are native plant species to the country,
No endemic and nationally threatened plant species will be removed for the
construction of the fransmission line. All affected native plant species are common
constituent plant species of dry zone forest, open forest and secondary forest

vegetations.

Removal of trees due to other construction activities can be considered insignificant as
most of these activities are carried out at abandoned lands or private land that has no
natural habitats and only a few trees will be lost due to rest of the activities.

Impacts due to recruitment of labour force for construction activities

This will lead to establishment of campsites, generation of sewage, waste water and
solid waste, spread of diseases due to poor sanitation practices, creation of possible
breeding places for insect vectors, dust and noise generation due to site preparation
and construction of temporary structures. Further, they may engage in activities that
are detrimental to the social or environmental seltings in the area such as
unsustainable extraction of fuel wood and lllegal tree felling, poaching, illicit brewing
etc.

Loss of habitat for species due to removal of vegetation and inundation of river

banks

During construction stage removal of vegetation cover and existing buildings may
result in loss of habitats (feeding, rocsting and breeding sites) of animals. During
operational stage inundation of the river banks due to establishment of the dam will
result in further loss of habitat which is irreversible.

None of the plant species observed at the proposed dumping sites are listed as
Nationally Threatened Plants (MENR and |UCN 2007) or restricted to the sites
selected. The fauna observed are common species that can be seen in such disturbed
habitats. None of the faunal species recorded are endemic to Sri Lanka or listed as
Nationally Threatened species. Therefore dumping of spoil at the five sites will not
result in a significant impact on the fauna, flora or their habitats. Furthermore, the
entire area impacted by this sites is around seven hectares in extent. Thus disposal of
tunnel waste will not have a significant impact on the environment.

Detailed list of fauna observed in the immediate impact zone is given in Table 3.15 in
Annexure 5.
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Establishment of invasive species

During the construction phase, soil will be brought into the construction zone from
outside. This soil may contain seeds of alien invasive species. Further, in many other
instances it has been shown that heavy machinery used for construction can introduce
seeds of invasive plant species if used without proper cleaning. Further, if temporary
facilities such as camp sites, soil storage and rubble storage areas are not
decommissioned properly invasive plant species can easily establish in such areas. As
alien invasive plant species can spread rapidly once established it will threaten the
natural and man made habitats in the area.

Disturbance to wildlife and human beings by noise and vibrations

During the construction phase, noise and vibrations will arise due to activities such as
excavation, cutting, filling and compaction work as well as operation of construction
related vehicles. This could cause disturbance to both humans as well as the wild
animals that inhabit the area. Further these activities will also result in emission of dust
and other pollutants that will decrease the quality of air in the project area that will
have an impact on humans and wildlife that inhabit the area.

Detailed list of fauna obsarved in the immediate impact zone is given in Table 3.15in
Annexure 5,

Changes in the topography of the area

The implementation of this project will result in irreversible changes of the topography
and landscape in the area due to the new reservoir that will result and associated
structures such as the dam and powerhouse. Changes in the topography generally
affect migratory species such as birds and reptiles that depend on landmarks to
complete their migration. However, in the project area, the change is very small as the
resenvoir will be contained within the river valley and very few migratory species of
birds frequent this area and their migratory pattern will not be affected by such a minor
change in topography.

4.3.2 Impacts on aquatic fauna and flora with special reference to migration of fish
species and environment flow downstream of the Dam

Drying of the river downstream of the dam site

The river downstream of the dam site will receive less amount of water due to
blockage of the river by the dam and reservoir impoundment. The stretch of the river
affected by this activity is estimated to be approximately 3 km at which point a major
tributary of the river Atabage Oya links up with it. This downstream area contains desp
pools that can retain water for prolonged periods when the water flow is cut off by the
dam. It has been observed in other similar projects that, when the flow is restricted due
to diversion of water, the water retained in such deep pools tend to get stagnated and
the quality of water deteriorates rapidly making them unsuitable for most aquatic fish.

The reduced flows in the river downstream will impact number of aguatic species such
as inland fishes and dragonflies. Three species of endemic freshwater fish was
observed in the area that will become dry due te diversion. These are Punfius

Central Engineering Consultancy Bureau/Al Habshi Consultants Page 107
Final Repor — Volume 3 - Environmental Impact Assessment Study —= November 2012
Chapier 4 | Anticipated Environmental Impacis



Ceylon Electricity Board Maragola Hydropower Froject
Feasibility Study

nigrofasciatus (Black Ruby Barb; Bulath Hapaya), Puntius reval (Red-fin two banded
carplet: Rathu waral depulliya) and Belontia signatai (Comb tail). All three species
show a distribution starting from about 400 m downstream of the dam site and
extending upstream into the inundation area and to the upper reaches of the Mahaweli

ganga.

However, between the dam site and the Atabage Oya outfall, one perennial stream
and several seasenal streams join the river. The perennial stream releases flows into
the river at a point about 400 m downstream from the dam site (these streams have
been discussed in section 5.6.1). Therefore flows from these streams combined with
the balance flows (after release for other users) from the environmental flow of 1.5
m’/s released downstream, it can be seen that a substantial flow is available from
locations beyond 400m downstream from the dam.

Therefore only a small part of their present range (approximately 400m) of the aquatic
species will be impacted due to the project. However, this will not have a significant
impact on the population of this fish as their main habitat is located in the upper
reaches of the Mahaweli ganga which will not be impacted by the project. Further,
these three species of fish are found in many river basins in Sri Lanka including Kelani,
Kalu up to Nilawala Basins and therefore the impact on these fish can be considered

insignificant.

Waste generation and pollution of water courses

Ponding in reservoir due to the dam could make the water rich with nitrogen and
phosphorus compounds which in turn lead to algal bleoming. If the algal blooms are
severe, algal toxins that have impacts on health could be possible. In shallow areas
vegetation growth may be possible. Excessive growth may cause oxygen depletion
causing stresses to aquatic biota.

Disposal of grey water and black water from the workers quarters or from temporary
toilets within the project site to the nver could cause contamination with high levels of
BOD, nutrients, pathogens such fecal coliforms (Escherichia coli), Enterobacter spp.
and fecal streptococci (e.g. Streplococcus fecalis and Streptococcus durans), and
even with Cl"ions (noting that human excreta in general has a chloride content of 6 g
per person per day). Although these effects are temporary, the effects will be
significant if the construction period is long and considering the fact that a large
number of workers are involved.

However, it should be noted that the effects of BOD enrichment varies diurnally
depending on the oxygen solubility. The presence of high BOD levels due to
enrichment with untreated sewage may result in substantial DO depletions with acidity
generation during night time due to microbial degradation of the biodegradable organic
matter with adverse effects on fish when DO levels drops below 4 mg/l. Nevertheless,
higher enrichment with nutrients may also favor algal growth under sunny conditions
and subsequently oxygenation of the water bodies with increases in pH to values
exceeding 8.3, Nevertheless, death of algal blooms too wouid contribute to sediment

oxygen demand and subsequently DO depletions.
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some sections of hilly areas in the form of a small waterfall during wet seasons. During
dry seasons the drop becomes small and it becomes rather a rapid than a waterfail.

Since Moragolla is a small run—of-the river type of dam, the water is regulated on a
daily basis. Due to smaller reservoir capacity, it is certain that reservoir will be spilling
in most instances during wet seasons thus minimizing the effect on this Dunhinda
water drop. During dry seasons a reduction in the water passing through the water
drop is anticipated, but the reduction will be compensated to a certain extent by the
environmental flow released from the dam.

The area does not have any unique vegetation as can be seen in the spray zones of
larger waterfalls and hence no impacts will arise on flora.

4.4 Impacts on the discharge capacity of the river.

4.4.1 Backwater curves of the river reaches upstream of the proposed Moragolla dam

Backwater curves of the river reaches upstream of the proposed Moragolla dam were
computed using a hydraulic model.

Hydraulic modeling software HEC-RAS was used for backwater computations. The
basic computational procedure is based on the solution of the one dimensional energy
equation. Energy losses were evaluated by friction (Mannings Equation) and
Contraction/Expansion (coefficient multiplied by velocity head). The momentum
equation is utilized in situations where the water surface levels are rapidly varied.
These situations include mixed flow regime calculation (i.e. hydraulic jumps),
hydraulics of bridges and evaluating profiles at river confluences.

The effects of various obstructions such as bridges, culverts, weirs, and structures in
the flood plain are considered in the computations. Impact on the proposed
construction on river water level profiles was investigated for the cases stipulated in
the ToR items 4.4.1 to 4.4,3 using this model.

One of the main observations on the impacts on river water levels due to proposed
construction is that present normal water levels in the river within the area demarcated
as the reservoir will be significantly altered due to the proposed project on a
permanent basis.

This is an inherent feature of any reservoir construction and referred to as permanent
inundation, Impacts associated with inundation such as re-settlement, altering of
habitats etc. will be dealt separately under environmental impacts.

Therefore any backwater study on the impacts of a proposed reservoir is concerned
about any impacts due to the proposed reservoir beyond the bounds of the river
reaches identified as the reservair.
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For the present backwater study, river reaches under Mahaweli Ganga, Kothmale Oya
and Ulapone Oya were investigated. Following river reach lengths were investigated
during this study.

Mahaweli Ganga - 6000 m w/s of proposed Moragolla dam
Kothmale Oya - 3911 m u/s of confluence with Mahaweli Ganga
Ulapone Oya - 1966 m u/s of confluence with Mahaweli Ganga

Total of 36 river cross sections were identified at critical and important locations in
Mahaweli Ganga and cross sectional details of these locations were surveyed.

Similarly 16 cross sections along Ulapane oya were identified and surveyed, Total
number of cross sections identified in Kothmale Oya was 06 although the reach length
is around 3911 m. This was due to the reason that river bed slope of Kothmale Cya in
this reach is very steep and there are only few locations in the tributary which would
have significant influence on the river hydraulics. The bed level difference of Kothmale
Ovya downstream of Kothmale dam and the confluence of Kothmale Oya with Mahaweli
(Ganga is about B0 m.

As discussed above, parts of the river reaches investigated will be submerged by the
proposed reservoir. Therefore there will be significant changes in river water levels in
these reaches before and after the project as they will be submerged in the proposed
reservoir. The lengths of river reaches submerged are;

Mahaweli Ganga Ch 300-3146 m
Ulapane Oya Ch 0- 409m
Kaothmale Oya MNaone

Therefore for the comparison of the impacts before and after the project, following river
reaches are relevant.

Mahaweli Ganga Ch 3146- 6300 m
Ulapane Oya Ch 409 -1966 m
Kothmale Oya Ch 0-3811m

Results of backwater computations for the case of flood events of 2 year, 5 year and
10 year return periods with all the gates closed are given in Table 4.4 (Annexure 7)
alongside with the water levels corresponding to the "without structure” situation. River
water levels for same events with gates partially opened to maintain the full supply
level of 548m asl are also given in the same table.

The results show that there will be no impact on the above river reaches due to
proposed dam and reservoir when the reservoir is operated as planned (with reguired
number of gates operated to pass the incoming floods).

It was also noted that even with "all gates fully closed”, there will be no impact on the
reaches of Mahaweli or Kothmale upstream of the reservoir, However there will be
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some impacts on Ulapane Oya in the case if "all five gates are kept closed" of the
proposed Moragolla reservoir. A summary of these effects are described in Table 4.5.

Table 45  Summary of Impacts due to floods (with all gates closed)
Flood Mahaweli il i Kothmale B
Event Ganga £ d Oya
- | Levels of river for about 1 km
?::p:gnélcir: d the length between Ch 409 mto RErppe
A Ch 1398m will rise by about Mo impact
2yr rES envoir ! Level = +2 16m
depths ranging up lo 0-3.3m. | al all
boundary. ; bund top level of
Mo impact upstream of Ch., 550m as|
| 1388 m.
| Impact propagates up fo Cveropped
Mo significant about Ch 1398 About 1.0km :
. e No impact
Byr. impact beyond the | beyond the limit of the at 3l Level = +2 58m
reservair boundary | reservoir, Depths will range above bund top
C-3m, level
Impact propagates up to
about Ch 1328 about Tkm
beyond the limit of the
reservoir, Depths will range
from 0= 3.3m above normal
for the same event in this
reach.
Some buildings at Ulapane
junction between Ulapane
s Oya and Mawathura road will Overtopped
No significant be partially submerged Mo impaci
10 yr., impact beyond the Y g at all e Level= + 2.83m

reservair boundary

Some buildings of the Raja
Ela school will be partially
inundated

Mearly 125m length of
Gampola-Nawalapitiva road
will be inundated. All

buildings between this part of
road and Ulapane Oya will be
inundated.

above bund top
level

However it can be seen that this is highly an improbable situation, For that matter this
will happen in any reservoir if all gates are kept continuously closed during a large
flood event. The effect is further exaggerated since the free board for the gates is 1.0
m. In the event of all gates are kept fully closed, flood levels will first have to rise by
additional 1.0m before flowing over the closed gates and eventually over the dam top.

In fact in the present case it was found that even the dam will be overtopped if gates

are kept closed in all three flood events of 2 year, 5 year and 10 year.

This fact can be clearly seen by comparing the "all gates fully closed condition” with
that of “at least one gate out of 05 is in operational condition”. There will be no impact
at all due to flood inflows for 02, 05 and 10 year return period in the latter case. In fact
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it was found that in case of flood of 10 year return period if at least one gate is opened
by 25% none of the impacts mentioned in Table 4.5 would occur.

The proposed Moragolla reserveir is provided with five gates which are capable of
passing 6500 m’/s in a flood 10,000 year return period even with one gate non
operational. Further the reservoir and the dam will be operated by an owner who has
sufficient skills and experience in operating large number of similar installations
throughout the country. Round the clock supervision will be provided at the dam and
management of reservoir levels will be a routine operation of the project.

Flood peaks for each river reach were estimated by proportioning the peak flow at the
dam site for an event of particular return period according to area ratios of the
respective sub-catchments at their confluences.

It is highly unlikely that all such peaks would occur simultaneously as assumed in the
computation of back water profiles. For example, in the case of Kothmale Oya it has
been assumed that Kothmale reservoir would be at high flood level at the time of
incoming flood and inflow would be released downstream without any routing effect.
Therefore what is analyzed here will be events which would have much higher return
probabilities than stated.

In conclusion it can be stated thaf, there will be no impact on the upstream reaches
due to the proposed reservoir for the above flood events.

4.42 The flood surcharge owing to the Dam at the Dam site for the bank full
discharge
Bank full discharge was established on the flooding having a return period of
approximately 02 years. For the bank full discharge, cases for;
(a}  All the gates open and
(b)  10% of the gates failing to open
Since the number of gates is 05, 10% of gates was taken as 01. Total no. of gates
open will therefore be 04 Nos.
The same flood hydraulics model used for computations in section 4.4.1 is used here,
but this time with the gates as appropriate have been taken as opened
The summary results are tabulated in Table 4.6 (Annexure 7). The results show that,
(iy There will be no impact compared to pre-project situation for bank full discharge If
all gates are opened.
(i) In the case of 10% of the gates failing to open too, there will be no impact during
bank full discharge compared to pre-project condition with the same discharge.
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4.4.3 The flood surcharge owing to the Dam at the Dam site for 50 and 100 year

4.4.4

4.4.5

return period floods, with all the gates open.

Flood surcharge at the dam and upstream river channels were computed for the peak
discharges of 50 and 100 year return pericds. Some flood hydraulic model as
described in section 4.4.1 was used for computations.

The results are tabulated in Table 4.7 (Annexure 7) The computations show that there
will be no impact on the river reaches which are upstream of the limits of reservoir full
supply level, compared to the water levels in these river reaches for the same floods
before the construction of the project.

Figure 4.3 shows the inundation area for the 100 year flood.

Impacts on existing Polgolla and Kotmale water management area

Proposed project envisages the construction of a very small reservoir which would
have a capacity of 4.2 MCM which is capable of holding only a single day's storage at
the design plant capacity.

Major contribution of water in Mahaweli Ganga at the final point of discharge which is
close to the confluence with Atabage Oya comes from the Kothmale Oya basin.
These flows will not be altered by any means due to the proposed project since they
will not be utilized in the proposed project.

The balance part comes from unregulated part of Mahaweli Ganga upstream of
confluence with Atabage Oya which will be regulated by the proposed reservoir. As
stated earlier, this part will not be heavily regulated as the proposed reservoir is not
capable of storing more than a single day's storage in the proposed reservoir.
However, in arder to facilitate the smooth functioning of Folgolla and Kothmale water
ranagement area, operation of Moragolla reservoir will be coordinated with Kothmale
and Polgolla via a 24 hr, hot line linked to the two operation centres.

Hence it can be concluded that proposed project will not have any impact on water
management operations of either Polgolla or Kothmale Water Management areas.

Temporary diversion works, surveillance included in operation and management

plan to face emergency situations and communication facilities in case of an

emergency and possible health hazards due to ponding

4.4.5.1 Method of diversion of the existing water during construction stage.

Diversion of river for construction of dam will be done in several stages using a
combination of cellular sheet pile coffer dam with rock and earth-fill coffer dams.
Proposed diversion methodology relies on “in river" diversion in place of diversion
tunnel since the proposed dam is small and project economics does not allow
construction of diversion tunnels.
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According to the proposed method, part of the river will be isclated by a coffer dam
placed along the direction of flow over a cerlain river length connected to a bank at
upstream and downstream ends as shown in the method of river diversion in Figure
4.4. The isolated part will be dewatered and dam foundations will be constructed inside
this part. Diversion conduits (04 nos. of 4m x 4m) will also be installed in this part.
Each diversion outlet will be able to discharge 200m°/s.

After completion of dam in this part, coffer dams will be moved and connected to the
other bank in a similar manner. Then the river will be channeled through the diversion
conduits and the construction in the newly isolated part will be completed.

Except for one, all other diversion outlets will be plugged by concrete. The remaining
diversion outlet will serve as the bottom outlet to allow the emptying of the reservoir in
case of an emergency situation due to endangered safety of the dam, maintenance
purposes or for flushing out of sediments from the reserveir during operation. The
bottom outlet will be provided with 02 gates; 01 no. service gate (radial) and 01 no,

revision gate.

According to this method of diversion there will be no pondage and river fiow will be
maintained as usual. Hence no alteration of flow takes place and there will not be an
additional hazard due to ponding.

4.4.5.2 Proper surveillances to be included in the operation and maintenance plan for
possible hazards that may arise due to breaching of coffer dam / dams in the
event of an emergency flood and water release in case of emergency operations

in the Kotmale reservoir

The height of coffer dams provided will be designed to cater for flow depths
corresponding a fairly reasonable river flow level such as 100-200m’s. If river flows
increase above these levels, there is a possibility of breach of coffer dams.

However, since coffer dams in this instance are only guide bunds rather than dams in
that sense and no storage of water is present behind them there is no threat to the
downstream areas including pecple and property due to breach of these coffer dams.
On the other hand such breach would most likely to occur during a flood event in the
river exceeding flows of over 100m®/s. Therefore there is no possibility of river users
such as people bathing in the river be present in the river at the time of such a large
flood event.

Although there is no threat to the downstream users or property due to a breach in the
cofferdams of the proposed project, there is a hazard posed to the workers inside the
dewatered side of the river channel in the event of a breach in the coffer dam.

Therefore coffer dams will be monitored round the clock by persons designated
especially for the purpose and any weakening in the coffer dams will be promptly
remedied and strengthened. Standing orders will be established on the methodologies
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in carrying out such strengthening and repairs to the coffer dams while workmen are in
side the dry areas.

Water levels in the formed river channel will be constantly monitored and all work will
be ceased and personnel working within the areas protected by the coffer dams will be
promptly evacuated when the channel water level reaches a predetermined level.
When deciding this level, consideration will be given for the time required for
satisfactory evacuation and a suitably low water level will be assigned as the threshold
level for evacuation. These will be strictly enforced as standing orders by especially
appointed safety officials at the work site.

While there can be arise in water levels due to floods originated from the unregulated
parts of Mahaweli Ganga catchment upstream of the dam site, water levels could also
rise due to emergency or scheduled releases of water from Kothmale dam in the form
of spill or bottom outlet flows. In this case hazard levels are the same as described
garlier, However in this event this is an advantage as prior warning couid be obtained
from the operations of Kothmale dam.

4.4.5.3Possible hazards that may arise due to disease outbreaks as a result of ponding

The increase of water fringe areas provide suitable habitat for the growth of vectors of
various diseases and increase the possibility of communication of water related
diseases.

Fonding in reservoir, even though is a breeding ground for mosguitoes, there will not
be any threat from any vector borne diseases due to the availability of predators of
mosquito larvae, the fish. However, the 3Km stretch of the river between the dam site
and the tail race contains deep pools that can retain water for prolonged periods when
the water flow is cut off by the dam. It has been observed in other similar projects that,
when the flow is restricted due to diversion of water, the water retained in such deep
poois tend to get stagnated. The quality of water in these pools deteriorates rapidly
making them unsuitable for most aguatic fish. Therefore, these stagnant pools will
result in increase in mosquito breeding as one of the major predators of mosquito
larvae, the fish is removed due to poor water quality, This in turn can lead to vector
borne diseases such as dengue mosquito menace in the area.

Therefore it is necessary to maintain a steady environmental flow downstream of the
dam to prevent formation of such stagnant pools leading to health hazards. In addition,
flows from perennial and seasonal streams which contribute to the river downstream
starting from locations about 400 m downstream of the dam will also prevent formation
of such stagnant water pockets.

Also, creation of water holes in and around worker camps and offices may bring about
dengue mosquito menace with even severe health impacts.
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4.454 Communication facilities or arrangement between Kotmale Dam in case of

4.4.6

an emergency.

A 24 hour hotline communication will be maintained between the operators of
Kothmale dam and the staff on duty at the dam site during construction. System
Control Centre of the CEB will be kept in constant contact during such event. Through
this channels of communication, information on impending releases from Kotmale
reservoir is obtained and responsive measures similar to those adopted for natural
floods would be implemented.

At present there is an arrangement to issue warnings of impending releases (either
during floods or normal operation) for Kothmale reservoir. This mechanism will be
continued as it has been successfully implemented for over 25 years by now.

There will be certain hazard level for the downstream users in case of release from
Kothmale reservoir through spill or bottom outlet gates. Over the last 25 years of
operation MASL has managed the hazard by issuing warnings in advance, The
proposed project would neither increase nor decrease the hazard levels on
downstream users than originally posed since no additional storage is created which
could breach.

However, as described earlier even these release operations could pose a hazard to
the workers who are working in areas adjacent to river or in special dry areas within
the river under the proposed proiect, Such hazards can be mitigated by adopting
measures already described above.

Construction hazards that have been taken into account in project construction
planning, especially those relating to silt runoff, health and safety of workers

Construction hazards are of different nature. It is therefore essential to implement the
occupational health guidelines given by Labour Department of Sri Lanka. This
guideline elaborates the typical hazards possible and also the measures taken to avoid
them.

Construction works involves heavy machinery like earth moving vehicles carrying out
earth excavation and filling. Since the work is carried out in steep areas, possibilities of
accidents due to slope failure can ocourr. In deep excavations, the sides of excavated
areas can also collapse resulting in accidents.

Tunneling involves both general construction risk and risk which is specific to the
tunneling environment such as collapsing of rock and sudden inflow of water. Also
accidents can occur due to toxic gases, dust, fire and smoke.

The creation of water holes in and around worker camps and offices may bring about
dengue mosquito menace with even severe health threats.

Recreational activities such, as bathing, washing etc. could be adversely affected
particularly during both construction and operational phases due to the sediment laden
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water being generated. During operation, the water flow between dam site and power
house becomes extremely low due to the minimal release. In this stretch there have
been number of people using the river water for domestic purposes such as washing
bathing etc. However, due to the high fecal pollution reported even at present, it may
get enhanced during operation phase due to less dilution causing severe health
impacts to those who utilize the water in this stretch of river. The silt laden water
though causes visual clarity problems does not result in significant health impacts.

Construction hazards due to oil spills and contamination with hazardous
materials
During construction

During construction there exist a great potential for oil spills or hazardous material
spills to take place if not properly managed in stores.

Different material handling techniques are necessary to avoid such spills and if occurs
immediate response to clean them will be taken.

During operation

During the operational phase possibilities exists that there would be oil spills from
bowzers bringing in fuel to the in-house tanks during events such as accidents.
Although risks from accidental spillage and subsequent negative effects due fo
improper storage and transport would be low, it is still imperative to implement the
necessary measures to minimize or prevent significant spills. However, at present
there is no proper legislation in Sri Lanka pertaining to the safe storage and transport
of such hazardous material. Nevertheless, the following basic measures need to be
implemented to prevent possible spills from hazardous materials transporting vehicles.

= Pressure-relieving equipment and other safety devices fitted to tanks to be in good
condition,

= Enforcement of stringent speed limits is crucial with implementation of heavy fines
for any viclations

*  Bowzers transporting fuel oil have to be ensured that such vehicles are well sealed
to prevent spillage or loss of contents; for example discharge outlets should be
checked whether they are properly sealed with a blank flange or cap on the outside
of the discharge valve,

* Ensure that hoses are stored in such a way that no liquid is discharged while
transporting.

In addition, the power plant authorities will take necessary measures to safely store
any hazardous materials that may be brought to the site. For this purpose, it is of
paramount importance that the power plant authorities employ persons having
qualifications and extensive experience in handling or managing dangerous goods with
reference to the safe storage and transport of such material. Alternately expert advise
or assistance should be obtained from persons or reputed organizations having sound
knowledge and experience in managing dangerous goods and hazardous material.
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It is of paramount importance that the power plant is heavily equipped with necessary
effective fire fighting equipment. It is also of importance that competent personnel are
employed to combat emergency situations, hazardous material contamination
scenarios and fire fighting events.

Emergency Centres equipped with medical care facilities and fire fighting equipment to
be established at the dam site and at the powerhouse site for all the emergencies such
as medical emergency, accidents, fire and others. Safety Inspectors to be made
responsible for due maintenance of the Emergency Centres. Qualified medical officers
and nurses will be made available at these Emergency Centres.

The closest hospital is at Ulapane. Suitable vehicles with drivers will be stationed at all
times at the site to transport injured personnel or sick persons to hospital whenever
required. In addition, first-aid kits will be placed at important locations in the sites for
treating injuries and personnel are to be trained in emergency treatment.

4.4.7 Effect of project activities including tunneling on waterways and groundwater
table, possible health hazards and effects on the vegetative cover

During the past, many tunnels have been constructed in 5ri Lanka for hydropower
projects as well as for other projects over similar terrain. The only impact known to
have occurred in the tunnels constructed thus far is the temporary lowering of the
ground water levels due to free drainage into the excavated tunnel during consfruction.
This has caused difficulties to the communities who are relying on the ground water
sources for their day to day activities.

Although in the proposed project, no geological conditions has been revealed along
the investigations conducted on the proposed tunnel to conclude that such
occurrences will definitely take place in the proposed tunnel, possibility of such cannot
be discounted. Therefore it is prudent to anticipate at least few such occurrences and
be prepared to cater for such situations. In the past the remedial measure adopted
was to bring water from other sources and provide all affected parties with their
requirements of water for the period affected during the period of construction of the
tunnel. In all the cases of such lowering of ground water levels, the phenomenon was
only temporary. Ground water levels were restored soon after concrete lining of
specific high leakage zones and filiing of the tunnel,

People in the settlement called "SAARC" are provided with water from a community
water supply system established on a well in this area. The people in the settiement
called "Denmark Watta" depend on 7 shallow wells for drinking purposes. Similarly
another settlement known as "Mariyawatta” in the area is dependent on 20 shallow
wells for domestic uses. There can be disturbances tempaorarily during tunneling to the
drinking water wells located on the surface area of the land corridor demarcated for
constructing the proposed tunnel. Therefore similar conditions experienced in other
sites can be expected in this case too and pericd of such impact is expected to be
manageable by supply of water. On the other hand in all previous instances the ground
water users did not have an alternative source of water;, however in this project most of
the users will have access to pipe borne water from the Towns South of Kandy Water
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4.4.8

4.4.9

Supply Project of the Water Supply & Drainage Board. Therefore it can be expected
that only few will have to be actually provided with water brought in bowsers.

Also, a small extent of paddy land present in Madoldeniya area which lies above the
tunnel path obtain water required for cultivation of these lands from natural stream
flows. If these natural streams are affected by lowering of ground water levels during
tunneling. It could make cultivation of these paddy lands difficult during the period of
tunnel construction.

Compensation has to be paid for the paddy lands for the seasons that are made
unable to cultivate due to lowering of ground water levels during the period of
construction of the tunnel.

Ground water level will rise depending on the subsurface characteristics and mainly on
the distance from the perimeter of the impounded reservoir. The increased moisture
content will not be suitable for cultivation in the riparian region. As only few houses are
located close to the reservoir, impact to soakage pits and foundation structures will be
minimum.

In the case of tunneling, if maintained under wet and dark conditions there could be
growth of insects or any other fauna that could inhabit such areas. If this happens in
large scale, it could lead to health risk for operators of the power plant perhaps due to
outbreak of disease causing microorganisms etc.

Effect of project activities on the normal water management operations of the
Kotmale reservoir and the Polgolla diversion.

Project activities will not have any effect on normal water management operations of
the Kothmale reservoir and Polgolia diversion as explained under section 4.4.4.

Dam design in respect of environmental flow downstream, facilitation of the
drinking water requirement of Gampola and Peradeniya water supply intake and

irrigation water requirement in case of severe drought

It is essential to provide the necessary environmental flow that is reguired for aguatic
flora and fauna respectively. Mon-provision of this flow could cause decline in
biodiversity in the river perhaps enhancing the eutrophication potential.

The requirement of the irrigation scheme feeding Gampolawela area from Dunhinda
Ela Irrigation canal should also be fed with the required amount of water (reference
section 0.28m°/s) so that the existing irrigation activities could go ahead without being
adversely affected. The existing irrigation intake / canal will be improved / rehabilitated
and designed to have an effective system to supply the same irrigation water
requirements as at present.

The water requirements of Crysbro broiler processing industry also to be met without
depriving the livelihood of the number of families benefitted from the industry and

without affecting the production of the industry.
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4.4.10

The requirements of people bathing in the river are also expected to be met by these
releases. Failing such a provision deprives the water rights of these whao live in the
neighborhood causing severe social issue,

Taken into consideration all the above requirements, the Dam will be designed to
facilitate an environmental flow of 1.5m%s.

The drinking water requirement of Gampola and Peradeniya water supply schemes
are extracted at locations downstream of the proposed tailrace outfall of the Moragolla
power house and the existing Kothmale outfall. Therefore, the inflows at existing water
intakes of Gampola and Peradeniya inciudes the flows released from existing
Kothmale reservoir and proposed Moragolla reservoir in addition to flows along the
main river as a present. Therefore the proposed project will have no interference on
the gquantity of water taken for the water supply schemes. The water intake for the
Gampola area is at Ethgala as at present but with the new South of Kandy Water
Supply Project, the intakes for the Gampola area will be located in areas upstream as
shown in Figure 4.7 and there will be no interference with the Moragolla project.
However as the NWS & DB has plans to rehabilitate the water intake at Ethgala to
cater to the increasing demand, CEB will abide by the conditions stipulated in the MOU
dated 24.02.2010 given in Appendix A in item no. 3 in this regard.

A pipe outlet at elevation 534.5m asl located in the spillway bay in the dam structure
will facilitate this release. On a rare occasion of Moragolla power plant is not
operational, provisions are made at the Moragolla dam to release the necessary flows
direct to the river via bottom outlet gate mentioned in section 4.4.5.1.

Impacts of the dumping of the tunnel muck (including the location of the
dumping site of the tunnel muck).

Project is located in @ mountainous area, which is fast becoming urbanized.
Therefore, there are very few areas of choice for dumping of tunnel muck
Considerable portion of tunnel muck is expected to be re-used in construction work for
the production of aggregates and still there will be a significant quantity of tunnel muck
to be disposed. Part of the rock materials excavated during tunneling will be used to
produce coarse aggregates for subsequent use in the project.  Also, part of the
overburden soil from the tunnel outfall area and the scil material from common
excavations will be used for backfilling and landscaping works. Therefore only the
excess material, both rock and secil material is planned to be disposed off in these
areas.

The locations of spoil dumping sites are given below and the areas are shown in
Figure 2.15. Google Images of these dumping sites are given in Annexure 8 and the
descriptions at these |locations are given in section 3.1.2.2.
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Dumping  Latitude  Longitude Ownership Landmark
Site (N} {E) of land
1 513700 478483 CEB Mear the existing road
2 513553 478741 CEB Ciose to Kothmale Power House and Swilch
Y ard
3 513372 478952 CEB Mear the existing road
4 513037 478980 CEB An old dumping site of Kothmale Project
B 514721 478579 MASL Mear the Army Camp

According to the Landslide Hazard Zonation map prepared by NBRO, location of dump
site 1 is in an area where 'landslides are to be expected' and the dump sites 2, 3, 4
and 5 are in safe areas, Filling of the dump site 1 will stabilize the toe and reduce the
risk of land slide.

River flows about 700 meters away from the proposed land for dump site 2. Therefore
siltation will not be a significant problem. Access to the lower parts of the dumping
area will be difficult for the dumping trucks due to the steep sloping terrain. Therefore
access roads should be prepared before dumping is carried cut,

Destabilization of the slopes of the dumps or failure of retaining structures and sudden
collapse creating threat for lives of people living and working in the vicinity of the sites
{applicable to site 1and 2) and blockage of paths of natural streams creating flooding
conditions (specially applicable to site 2) are some of the impacts.

The proposed dump site 3 is on a nearly flat terrain with a gentle slope. Some springs
initiate from this area and flow to the river, Nearest distance to the river is around 650
m from the location and siltation will not be a problem.

The proposed dump site 4 is located about 1 km away from the river and therefore
siltation will not be a problem.

Mahaweli River is flowing as one of the boundaries of the proposed dump site 5 and
two small streams flow through the land to Mahaweli River. Therefore, special
attention will be made to mitigate the problems due to siltation. Part of the area is
cultivated and the other part is used as a playground by the Army. The proposed site is
almost on a flat terrain with a gentle slope close to the existing road.

None of the plant species observed at the proposed dump sites are listed as Nationally
Threatenad Plants (MENR and IUCN 2007) or restricted to the sites selected. The
fauna observed are common species that can be seen in such disturbed habitats.
None of the faunal species recorded are endemic to Sri Lanka or listed as Nationally
Threatened species. Therefore dumping of spoil at the five sites will not result in a
significant impact on the fauna, flora or their habitats. Furthermore, the entire area
impacted by these sites is around seven hectares in extent. Thus disposal of spoil will
not have a significant impact on the environment.
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The tunnel muck may consist of a wide variety of particles in size including silt, sand
and gavel. Dumping of this tunnel muck in the runoff paths and on land that slopes
down to the streams will cause addition of aggregate partials to the stream bed.
However, none of the sites contained any perennial streams within the area identified
for disposal of spoil. Howsver, streams were ohserved in the vicinity of the site and
some streams are located at elevations below the site selected for disposal sites
These streams are narrow and fast flowing streams that do not support many species
of fish other than species such as Puntius bimaculatus (Redside barb), Rasbora
carverii (Carverii Rasbora) and Lepidocephalichthys thermalis (Common Spiny Loach).
During rainy season sediments can get washed into the streams from the disposal site
that can have an adverse irnpact on the ecology of the stream.

The spoil disposal areas will be managed during construction such that ne fine
material will be washed down to the river and proper mitigation measures as described
in section 5 will be used to handle muck disposal sites in an environmentally friendly
manner. Properly designed sedimentation pits are a major feature in prevention of
waste water and solid particles.

Dumping during wet season may cause erosion leaving the river and streams rich in
sediments and silts. Careless dumping may create holes or uneven surfaces in which
water could get stagnated. These water holes may be good breeding grounds for
dengue mosquitoes leading to severe heaith impacts. Dumping during dry season

may cause dust particles to emanate in the vicinity of such dump yards. This
phenomenon could bring inconvenience to the neighborhood.

The perishable material such as tree debris or any other vegetation may cause
leachate rich in tannin being generated and finally it could be mixed with the river
water with run off.

Destabilization of the slopes of the dumps or failure of retaining structures and sudden
collapse creating threat for lives of people working in the vicinity of the sites (applicable
to site 1 and 2), blockage of path of natural steams and thus creating flooding
conditions (specially applicable to site 2) are alsc some of the impacts of dumping.

The final use of such dump places is of utmost importance which may otherwise be
attracted by those who are involved in collection of such material.

After completion of the construction work, measures will be taken to restore the
vegetative cover in the spoil dump areas such as grass and small shrubs etc.

A Memorandum of Understanding between the Ceylon Electricity Board and the
Mahaweli Authority of Sri Lanka will be signed at the time of construction of the project
in relation to provision of necessary general specifications for the relevant contractors
for management of spoil disposal in Mahaweli river reservation areas within 60m
including regulation of impacts to the Mahaweli river. A sample MQU in this regard in
accordance to the conditions stipulated by the MASL is given as ifem no. T in
Appendix F.
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4.5  Impacts on bedrock stability

4.5.1 Construction of dam
Blasting may be required in certain locations which can be controlled so that damages
to the bedrock could be minimized. There will be no adverse impacts on bedrock
stability due to construction of dam.
The earth and rock in the slopes can be destabilized due to excavation which can be
minimized by maintaining a safe slope angle.
The grout curtain will block the underground seepage paths in the vicinity of the dam
and thus will cutoff the under ground water flow across and along the dam axis. This
will improve the long term stability in addition to seepage cut off.
Dam construction will be carried out adhering to the applicable standards and specified
limits. Considering the present geological and geotechnical conditions at site, bedrock
stability will improve immediately after the construction.

4.5.2 Penstock installation
A moderate excavation works on slope is required at site. If penstock anchors are not
seated at a suitable level in the bed rock, the stability of the rock will be disturbed. The
amount of earthwork is bound to affect the drainage of surface water during
construction. Existing trees will be uprooted and the soil will be excavated for the
consiruction of anchor blocks. Therefore, all excavated pits to be filled back as early as
possible to avoid any ponding during any rain storm.
In practice, excess earth material due to excavation pits will be placed nearby the
penstock line. Therefore, tendency of destabilizing and erosion due to lose soil is
relatively significant immediate after excavation.

4.5.3 Power house construction
A deep excavation will be done at this site. If stabilization methods are not adopted
rock and soil mass failure can occur and cause damage to workers and property.

4.54 Tunnel construction
The length of the tunnel is 2.96km and rock within more than 2.5km will be blasted.
Uncontrolled blasting methods can damage the bed rock. Roof failure in weak zones
can cause damages to workers,

4.5.5 Transmission Line trace
If the foundations are nof constructed at a suitable level in the bed rock or anchored to
the same, depending on the subsurface conditions so that they withstand the forces,
the bed rock can be destabilized.
During the stringing works, best engineering practices will be adopted to avoid /
minimize disturbances to the river banks, Care will be taken not to obstruct any natural
processes such as surface water runoff and river water flow during construction works.

Central Engineernng Consultancy Bureaw/Al Habshi Consultants Page 124

Final Report — Volurma 3 = Envirenmental impact Assessment Study — November 2012
Chapter 4 | Anticipated Environmental Impacls



Ceylon Eleciricity Board

Moragolia Hydropower Project
Feasibility Study

Retaining structures will be built with necessary drainage facilities around the existing
towers located in sloping areas or any locations disturbed by the project

implementation.

46  Sociological impacts

461

Impacts on existing water users

4.6.1.1 Impacts on water users downstream of the dam

There are several important water users in the river reach downstream of the proposed
Moragolla dam and upstream of the tailrace outlet of the proposed powerhouse who

will find reduced inflows due to proposed project. They are;

(i) lrrigation feeder canal (known as Dunhinda Ela) taking water to Gampolawela

area,

{iiy Farm's Pride Poultry Industry / Crysbro broiler processing industry

(i) People using the river for bathing purposes.

(iv) Sand Miners

The impacts are analyzed in terms of their nature, period of implications (short or long)
and also on their positive / negative effect.

Irrigation water users

Table 4.8 Impact on farming community in Gampolawela

Short term
negative impacts

Long term
negative impacts

Potential positive impacts

if adequale quantity of
water is not released
o the downsiream,
the farmers in
Gampolawela will find
difficulties o cultivate
their land

If the command area of
Dunhinda canal does nol get
adequate supply of water in the
long run  the livelihood system
of about 210 farmer families will
be disturbed significantly and
they will have to look for
alternative livelihood activities,
There will also be conflicts
among power generators and
the farmers. Such conflicts can
even lead to political issues,

There will be waler released
downstream from the proposed
reservoir, 1o caler o the Imigation
requirements for the Gampolawela
irrigation scheme,

As experienced by the community, in
some years during dry penods there
has nol been adequate supply of
waler to imigate the command area,
When the proposed project s
implemented there will be a refiable
supply of water for irrigation which will
be beneficial from the point of view of
the farming community

Once the proposed dam is built across the Mahaweli river and waler is diveried from
the tunnel for power generation, there will not be adequate flow for feeding Dunhinda
irigation canal. Further, as the powerhouse is at a lower elevation than that of the
irrigation canal, the water released from the powerhouse after power generation also
cannot be captured by the canal.
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If the water regquirements of the farmers who depend on irrigation waters from the
Dunhinda canal is not met, impacts on farmers due to disturbances to the water flow to
the irmigation feeder canal are summarized in Table 4.8

Two farmer awareness meetings were held by CEB on 08.05.2012 and 18.09.2012
with the participation of members from farmer organizations, officials from the Irrigation
Dept, DS office and GNN and the minutes of the meetings together with the
attendance at those meetings are attached as ifems 13 and 14 in Appendix F.

The concems of the farmers / farmer organizations and those present at the above
meetings in relation to the irrigation water users are summarized as follows.

(i) These pady lands have been originally belonging to Sri Dalanda Maligawa and
have been distributed among the people and these are therefore have become
inherited property down the family lines.

Irrespective of having been able to cultivate or not, it has become mandatory for
these farmers to pay taxes to Dalanda Maligawa at the end of all seasons. Due
to the project if these farmers find it difficult to cultivate these paddy lands they
will face hardships in paying taxes, Therefore it is a request of these farmers that
CEB make aware of this situation to the Dalanda Maligawa Management
Committee and to have discussions with the tax collectors together with these
farmer organizations, Divisional Secretary, Grama Niladaris and the Irrigation
Dept. officials,

(il  Farmers who depend on irrigation waters from the Raja Ela presently experience
great difficulties with their water requirements as a proper MOU has not been
signed between the Water Supply and Drainage Board and the Irrigation Dept.
CEB should ensure that no such problems are created with the water
requirements of Dunhinda Irrigation Canal,

In addition, whether there is the possibility of getting the water reguirement of
NWS&DB from the proposed Moragolla Reservoir so that the hardships faced by
those farmers due to cut-off of water along Raja Ela could be arrested.

(i) Presently there is wastage of irrigation water along the Dunhinda canal and the
farmers requested that CEB repair this whole lenath of canal at CEB cost. Also,
priority to be given to the repair and rehabilitation works of the canal and intake

during construction of the project.

Also the farmers were concerned whether the water supply to the Dunhinda
Irrigation Canal will be cut-off during construction of the project.

{iv) In addition, farmers requested that some employment opportunities during
construction of the project be given to these farmer families who will be possibly

affected due to the project.
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Farmers claim that if adequate water is not provided to these farming lands, they
will not be able to cultivate these lands and the farmers were concerned that the
water levels in the nearby wells will reduce and finally dry up.

V)

To ensure that people building new houses do not face difficulties, they will need
to be made aware of possible road widening well in advance and these road
limits to be marked.

(vi)

After implementation of the project as there is the possibility of inundation of
cultivable lands in the Ulapane Area, the reservoir FSL was gueried.

(vii)

As there is no proper management of the water that is discharged from the
Crysbro Industry to the Mahaweli ganga, the water in the dunhinda irrigation
canal also gets polluted.

(viii)

The impact on Crysbro Broiler Processing Industry / Farm's Pride Poultry
fndustry

Industry is naot
impacts are

If the water reguirement of the Crysbro Broiler Processing
released, the industry will face difficulties and the likelihood

summarized in Table 4.9,

Table 4.9 |Impacts on Crysbro Broiler Processing Industry (Farm's Pride

Poultry Industry)

Short term negative |

; Potential positive impacts
impacts P P

Long term negative impact |

if adequate wateris not | There may be a tendency for | {i} If the power generators make

released for the | loosing  employmeni of 700 | arrangemenis to release some
requirements of the | employees fully depending on the | waler from the reservoir to the
industry, activities of | poullry farm / processing industry. | downstream  of the dam, the

the industry will have 1o
be temporary stopped.

If such an impact is created about
2B00 {average family size iz 4)
persens who depend on the 700
employees will have long term
negative impact on their livelihood
activities. The owner of the
Company may be compelled to
relocate the company to another
place where he can find land and
water. Also, about 1200 mest
producers and 4000 maize farmers
on forward contract agreement will
be affected.

poultry processing  industry  will
benefit by having reliable and
adequate supply of waler for the
activittes of the industry.

{ii} Poultry farm will benefit by
having improved access facilities
in the area that will be developed
as a resull of the proposed power
project,

Discussions took place with Farm's Pride (Pvt.) Ltd. lately on 21.08.12 and 21.09.12
and the minutes of such meetings are given as ftem 15 and 16 in Appendix F.

In these discussions, Crysbro Industry Management has suggested of the possibility to
relocate their water intake to a suitable location further downstream of the taiirace of
the proposed Maoragolla Hydropower plant to ensure the availability of sufficient water
even in extreme drought conditions, In this regard, CEB has consulted the Mahaweli
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Authority of Sri Lanka and according to them they have no objection for the intake
relocation as proposed by the Crysbro Industry Management, provided that the Crysbro
Industry utilizes only one intake location (i.e. either existing location or the new location
downstream of the proposed power house).

Impact on Sand mining

Recent updates as at 01.10.12 on sand mining activities and sand mine operators is
given in Table 3.22 in Annexure 1 and has been described in section 3.3.2

There are about 19 teams involved in sand mining on a small scale in the river
downstream of the proposed dam. The mining locations in Navadewita GN division,
Amunupura GN division and Galpaya GN division are located within a stretch of about
2km. More than 200 persens depend on sand mining activities in this area.

Mine operators whose mining activities are carried out downstream of the proposed
dam between the dam and the confluence of Atabage Oya with Mahaweli Ganga may
face difficulties in sand mining once the project is implemented as the dam will trap
most of the sediment yield. However those whose mining activities are carried out
downstream of the confluence of Atabage Oya with Mahaweli Ganga may not face
much difficulties in sand mining due to the sediments flowing with the water flow from
Atabage Oya and from it's catchment.

However, as discussed in section 3.3.2 since there are no sediment measurement
data readily avaiiable for this area, the exact impact on these sand miners cannot be
quantified at this stage. However, during the impacts monitoring, the impact on these
sand miners will be monitored and the necessary compensation will be made based on
the extent of impacts.

The mine operators who will be affected by the proposed development will be
compelled to relocate their mining activities to other feasible areas of the river. Until
they obtain new license for mining in new locations they will have to forego current
operations for a certain period (approximately about 02 months). CEB will coordinate
with the Geological Survey and Mines Bureau and will facilitate to expedite the process
of issuance of new licenses for the affected persons who will be eligible for sand
mining operations (although following normal procedures, it will take about 06 months,
considering the importance of the project, it is presumed that support of Geological
Survey and Mines Bureau and other relevant institutions is received to expedite the
process of issuance of licenses for the new locations).

Impact on Bathing and Washing

The terrain in the area downstream of the dam is very steep and therefore there aren't
any bathing locations up to a point closer to the confluence of Mahaweli Ganga /
Atabage Oya. Once the project is constructed there will not be sufficient guantity of
water In the river stretch downstream of the dam between the dam and the
powerhouse. People who use this river stretch for bathing and washing purposes wil!
have difficulties. They will be compelled to travel far distances to other locations such
as those located downstream of the powerhouse for bathing and washing.
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There may be positive impacts for the people using river for bathing if some water from
the dam is released, Since this quantity is to be released from the reservoir, it can be a
reliable supply that will become beneficial to the river users for bathing purposes.

Impacts on water users in terms of water quality

The water quality in the river stretch between the proposed dam and the tail race will
be adversely affected once the project is constructed. However, it has to be noted that
even at present, the fecal pollution levels in the river is high as discussed in water
quality in section 3.1.4.4.

This was also one of the concemns of those who participated at the two farmer
awareness meetings held on 08.05.2012 and 18.09.2012 with the participation of
officials from the Irrigation Dept., DS office and GN (minutes of the meetings together
with the attendance at those mestings are attached as ifemns 13 and 74 in Appendix
F). It was raised by them that presently, discharge of waste water from the Crysbro
Industry is poorly managed and therefore poliutes the river waters and necessary
action in this regard needs to be taken.

This issue may be even more severe in terms of fecal pollution and suspended matters
which in turn affect water uses such as drinking, bathing, washing etc. Hence it is
imperative to menitor the water guality within this stretch so that adverse impacts could
be mitigated effectively.

4,6.1.2Impacts on existing water users upstream of the dam
Bathing and washing

There are 02 nos. of bathing locations upstream of the dam used by about 65 people.
When these bathing locations gets inundated due to proposed reservoir the users of
fhese bathing locations will need to change their present places of bathing. This was
also one of the concerns of those present at the farmer awareness meetings held on
08.05.2012 and 18.10.2012 (ifem nos. 13 and 14 in Appendix F), also with the
participation of representatives from the stakeholder Government Institutions. It was
also mentioned that during periods of less rain, this need is very much felt.

Locations used for bathing are shown in Figure 3.7. Group discussion (vi) given in
Annexure | gives the views of the river users for bathing and washing.

Sand mining

Discussions tocok place initially during 2009 with sand miners and the notes on these
discussions with sand miners likely to be affected by the proposed project from the
Community view point is given in (if) under Group discussions in Annexure 1. Such
locations of sand mining are shown in Figure 3.7.

However, as mentioned in section 3.3.2, the details of sand mining activities was
updated as at 01.10.12. Accordingly, The twe sand mining locations in Ulapane and
Weliganga GN divisions are located upstream of the proposed dam and therefore,
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these locations will get inundated once the reservoir is filled. The users of these sand
mining locations will be compelled to change their locations of mining.

Impacts on land use pattern

It has to be noted that this project is at its feasibility stage and funding will be available
/ identified for implementation in near future. As accepted and long term practiced
norm in project planning and implementation cycle in Sri Lanka, during the detailed
design phase, comprehensive Resettlement Action Plan will be prepared by CEB to
work out comprehensive plans of action to pay compensation for the affected persons.
Therefore during the detail designs stage detail surveys which includes the extents of
all affected lands and property will be carried out. The following impacts have been
identified.

4.6.2.1 Impacts on land use pattern due to different project interventions

Impacts on the land use in proposed dam site area including the reservoir and in

new road diversion area

The proposed dam will be established in a place where both river banks are bare land
with some scattered bushes and therefore, the existing land use may not be significant
to create impact.

The proposed reservoir will lead to inundate a stretch of existing Mawathura-Atabage
road and therefore, the land use in the inundated area will get changed. The proposed
alternative road also will create some impact on the corridor of land cultivated with tea,
coconut, arecanut and banana, Altogether about 1ha of land will have this impact.

A staged drop of about 7m in the river bed is located about 500m downstream of the
proposed dam. It may appear as a waterfall during wet seasons. Due to smaller
reservoir capacity, it is certain that reservoir will be spilling in most instances during
wet seasons thus minimizing the effect on the Dunhinda water drop. During dry
seasons the drop becomes small and it becomes rather a rapid than a waterfall.
During dry seasons a reduction in the water passing through the waterfall is
anticipated but the reduction will be compensated to a certain extent by the
environmental flow released downstream.

Also due to it's location in the high security zone and access difficulties due to the
steep slopes that are in this area, accessibility to the area is limited. Due to this, the
place is not generally frequented by visitors, However a single opinion has been
received from one who has a land close to the dam site of the proposed project to the
effect that there will be a deterioration of the natural beauty of river flowing in the
vicinity of his land due to decrease in the water flow between the dam site and the
powerhouse site as a result of diversion for power generation, However, as long as
there will not be any landslide occurring in the area due fo the proposed project, he
has no objection on this project.

Impacts on the land use due to the propose tunnel

Since the proposed tunnel is designed underground there will not be a direct impact
on the land use on the surface area due to the structure. However, as discussed under
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section 4.47, lowering of the ground water levels can be anticipated during
construction of the tunnel.

A small extent of paddy lands present in Madoldeniya area which lies above the tunnel
path obtain water required for cultivation of these lands from Natural stream flows. If
these natural streams are affected by lowering of ground water levels during
tunnelling, it could make cultivation of these paddy lands difficult during the period of
tunnel construction. Therefore it is prudent to anticipate at |least few such occurrences
and be prepared to cater for such situations.

Impacts on the land use in the proposed powerhouse, switchyard, penstock area

The proposed powerhouse and switchyard will be established in an extent of land of
about 1 acre and the land is bare land with some bushes. This existing land use will
get changed once the powerhouse is established.

There are two home gardens in extent of 2.25 acres of land with housing structures
located in the vicinity of powerhouse, switchyard and penstock. One of these will have
to be acquired and thus the land use in this home garden will change. In the other
since only the access fo the house is affected, it will be needed to provide alternative
access to this house, However for the long-term security of the project if CEB acquires
this home garden, then the land use in this home garden will also get changed as a
result of acquisition to the project.

Impacts on the land use in the proposed transmission line trace

It is to be noted that only 1 suspension tower and 2 Terminal towers are fo be erected
for the proposed transmission line. About 80% of the length of the transmission line
traverse above home gardens and the rest will pass over abandoned lands. There will
be no removal/cutting of riverine vegetation. Some change to the land use will occur as
the trees above 3 m height along the 30m wide line corridor in the home gardens
would be pruned / removed for the safety clearance of Transmission line. Altogether
28 trees will be affected due to the establishment of the transmission line.

Some of the home gardens traversed by the transmission line route would anyway be
acquired for other components of the proposed project for which the owners would be
fully compensated. For the balance home gardens, the land owners would be
compensated as per the assessment by the relevant Divisional Secretary for the trees
that have to be pruned / removed if necessary to ensure that the transmission line
does not come in to contact with any vegetation. Where the trees are cut, the owners
would be fully compensated depending on the market value of the species affected]

Table 4.3 (Annexure 7) lists the trees that are likely to be removed or affected due to
the project. Accordingly, 28 trees above 20 cm DBH will be affected (either pruned /
cut) due to the proposed transmission line trace.

Ouring the stringing work, best engineering practices will be adopted to aveid/minimize
disturbances to the river banks. Care will be taken not to obstruct any natural
processes such as surface water runoff and river water flow during construction works.
Earth retaining structures will be built with necessary drainage facilities around the
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towers located in sloping areas or any locations disturbed by the project
implementation.

MASL will be informed in advance of any activities in this area associated with the
project and CEB will comply with requirements and conditions imposed by the MASL.

Impacts on the land use in the proposed residential camp / office, stores and the
new road diversion

The existing land use (tea and mixed crops) of the portions of land belonging to 11
owners will change due to proposed residential camp / office and stores and also road
diversion proposed.

The total land area belonging to these 11 land owners is about 33 acres but only a
portion of land from each owner will be required for project intervention.

Impacts on the land use due to construction of access to project components

Creation of access facilities that are required for different project interventions at
different locations will also lead to change the existing land use patterns.

The existing roads from Ethgala junction is required to be widened and extended up to
powerhouse/switchyard, outfall structure and also to the surge shaft to create the
required access to these facilities. The lands in the immediate vicinity of the road
which are mainly cultivated with crops such as pepper, jack, breadfruit various other
mixed crops will get changed due to project intervention.

Impacts on land use due fo construction of access facilities to the proposed
labour camp

Access facilities to the proposed labor camp in the left bank also need to be created
and the land use in the area will get changed as a result. The land belt that will be
acquired is not cultivated with significant crops except scattered tea bushes located in
the land. The land proposed tc establish labour camp in the LB is a part of Ulapane
Industrial Estate.

The land plots demarcated to establish a labor camp has few jack trees, and some
other fruit trees and scattered tea bushes (neglected tea plantation). The land use in
this portion will get changed due to proposal to establish labour camp. This will be a
temporary negative impact because once the construction phase of the project is over
the labour camps will be demolished and the land can be used for some other

purpose.

Impacts on land use in areas of spoil / tunnel muck dumping

Five locations in the project area will be used to dump tunnel muck and spoil and
therefore, the existing land use of these land plots will get changed in the short run
during the period until such deposited tunnel muck is used for other purposes and the
remainder is disposed off properly.
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4.6.2.2 Specific likelihood Impacts on land use pattern in areas providing access to

4.6.3

project components

Six different access roads have been suggested to provide transport facilities to the
different project locations. The nature of improvements/construction suggested for
establishing these 06 nos. of access roads are summarized in Table 4.10 in Annexure

7.

The improvements to the 06 nos. of access roads mainly due to expansion of width
and the length will create some negative impacts on the land and other properties of
the communities living in each access road area. The summary of the likellhood
impacts due to access roads are shown in Table 4.11 in Annexure 7.

Specific information of impacts due to access road improvements (out of the
improvements to the 08 nos. of access roads, only 04 nos. of these access road
improvements will have impacts on private property) and are given in Tables 4.12,
4.13, 4.14(a), 4.14(b) and 4.15(a}, 4.15(b) in Annexure 7.

Two business establishments in road improvement activities from Ethgala to Power
house will have partial impact. Only the extended sections to the buildings of these two
will need to be removed. This will not create negative impacts on the existing business
buildings. The business activities carried out in these affected sections will need to be
stopped temporary.

One business place (small hut in 3 perch land) will be fully affected in the proposed
road diversion in right Bank.

Impact on commercial activities

The likelihood positive and negative impacts due to proposed development
interventions are described below:

The project involves clearing of productive home gardens in the area. Although some
of these outputs of these home gardens do not directly enter into the markst, they do
provide significant benefits to the respective households.

it has to be noted that this project is at its feasibility stage and funding will be available
fidentified for implementation in near future. As accepted and long term practiced norm
in project planning and implementation cycle in Sri Lanka, during the detailed design
phase, comprehensive Resettlement Action Plan will be prepared by CEB to work out
comprehensive plans of action to pay compensation for the affected persons.
Therefore during the detail designs stage detail surveys which includes the information
as to the extent to which each party is affected will be carried out.

4.6.3.1 Impacts due to proposed dam

There may be opportunities for local labourers to find some temporary work in the dam
site during its construction phase which will be a positive impact of the project.
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Disturbances to the water flow in the river due to dam will create significant negative
impact to the irrigation water users in the downstream if alternative arrangements are
not made to release water to the downstream users. There are about 210 farmers
depending on irrigation water from Dunhinda irrigation canal.

Similar impact will be created for the Farm’s Pride poultry farm [/ Crysbro broiler
processing industry, if water is not released to the downstream. If the Crysbo broiler
processing industry is shifted to another place, about 700 regular employees and also
1200 contract poultry farmers and about 4000 maize growers on forward contracts will
have significant negative impacts.

4.6.3.2 Reservoir

About 265 persons are dependent on sand mining in upstream and downstream of the
dam. The mine operators who will be affected by the proposed reservoir will be
compelled to relocate their mining activities to other feasible areas of the river.

There may not be adequate sediment transported to the downstream of the dam for
sand formation due to reservoir and therefore availability of sand in the downstream of
the dam will get reduced. However, as discussed in section 3.3.2 since there are no
sediment measurement data readily available for this area, the exact impact on these
sand miners cannot be quantified at this stage. However, during the impacts
monitoring, the impact on these sand miners will be monitored and the necessary
compensation will be made based on the extent of impacts.

The details of sand miners with the mining locations are given in Table 3.22 in
Annexure 1

4.6.3.3 Tunnel

There will not be significant negative impact on the economic activities of the people
living on the surface of the land area demarcated for the underground tunnel.

Some of the people in the area may have opportunities to find temporary employment
and also some others will benefit by providing accommodation and meals for the

workers in the construction project.

As discussed under 4 4.7, lowering of the ground water levels can be anticipated and
these communities who depend on ground water sources for their day to day activities

will face difficulties.

There can be disturbances to the drinking water wells located on the surface area of
the land corridor demarcated for constructing the proposed tunnel. The people in the
settlement called "SAARC" are provided with water from a community water supply
system established on a well in this area. The people in the settiement called
"Denmark Watta" depend on 7 shallow wells for drinking purposes. Similarly another
settlement known as "Mariyawatta” in the area is dependent on 20 shaliow wells for

domestic uses,
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Also the small extent of paddy lands present in Madoldeniya area which lies above the
tunnel path cbtain water required for cultivation of these lands from Natural stream
flows. If these natural streams are affected by lowering of ground water levels during
tunnelling, it could make cultivation of these paddy lands difficult during the period of
tunnel construction. Therefore it is prudent to anticipate at least few such occurrences
and be prepared to cater for such situations.

4.6.3.4 Power house [/ Switchyard, Surge Shaft, Surface Penstock

A land plot identified for establishing powerhouse, switchyard and other required
elements need to be acquired. The person who owns this land is not living in the area.
Also, this land is not being used for any agricultural activities and therefore, there will
not be any significant negative impact on economic activities. Two residential land
plots in extent of 2.25 acres will have impacts due to proposed development activities
around powerhouse / switchyard, penstock. Table 4.16 lists the details of the families

affected.

Table 4.16  Details of families affected due to powerhouse /
switch yard and penstock

Total Extent

Mame of land owner Title Land use
| (Acres) | | .
H M Francis 10 freahold House.l and land with fruil
and mixed crops
Nalin Liyanarachchi | 1.25 | freehiold | Land with house
Thilak Abesingha | 1.0 - | Bare-land

Source: Soclal Assessment survey- 2009

The homestead of Mr, H. M. Francis will have to be acquired for the project. The
access to Mr. Nalin Livanarachchi's house is affected due to project interventions and
evacuation will not be necessary if alternate access road is provided to him under the
project.

At least few persons in the local area may get a chance to find some paid work in the
powerhouse during its construction phase.

4.6.3.5 Proposed road diversion (right bank)

Eleven land plots will get affected due to proposed road diversion. Certain portions of
these land plots will be required for construction of this road. 08 nos. of these land
plots are residential lands and other 05 nos. are bare-lands not used for establishing
houses. The details of these 11 land plots including the details of the 5 families in the
affected residential lands due to proposed road diversion are summarized in Tables
4.14(a), 4.14(b), 4.15(a) and 4.15(b) in Annexure 7.

Cne business place (small hut in 3 perch land) will be fully affected in the proposed
road diversion in right Bank,
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4.6.3.6 Power transmission line

Some change to the land use will occur as the trees above 3 m height along the 30m
wide line corridor in the home gardens would be pruned / removed for the safety
clearance of Transmission line. Since the length of the transmission line is only 500m
and as the line will traverse well above the top of the trees for a considerable length,
there will be no requirement for removal of trees in order to establish the transmission

line.

Some of the home gardens fraversed by the line route would anyway be acquired for
the components of the proposed project for which the owners would be fully
compensated, For the balance home gardens, the land owners would be compensated
for the trees which would be removed for the safety clearance of the line, as per the
assessment by the relevant Divisional Secretary based on the market value of the

species.

4.6.3.7 Proposed residential camp, office and stores

These components of the proposed project will be established in the same area where
proposed road diversion will also be constructed. Therefore, the land plots affected are
included in Tables 4.15(a) to 4.15(b) in Annexure 7. There are no houses or people
affected due to access road to camp area. Only land will be required.

4.6.3.8Proposed Access Road Improvements

46.4

Two business establishments in road improvement activities from Ethgaia to Power
house will have partial impact. Only the extended sections to the 2 business buildings
will need to be removed. This will not create negative impacts on the existing business
buildings, The business activities carried out in these affected sections will need to be
stopped temporary. However, the The core business activities of these 2 places will
not be negatively affected.

Impacts due to material transportation

Most of the existing access roads to the powerhouse are narrow and dilapidated.
Therefore, there will be some difficulties to the present users of these roads during
construction phase. The existing roads in the right bank are in good condition and they
are not congested due to heavy traffic. There will not be problems to transport material
to the dam site in this existing access roads (the main access road in RB will get
inundated due to the proposed reservoir but it can be used during construction phase
to transport materials to the dam site),

Impacts on Roads

The construction of the proposed project will invelve the transportation of plant,
machinery and equipment. Most of the machinery and equipment would be imported
and transported from the Colombo Harbour to the site in heavy vehicles and container
carriers. However, a project of this nature invariably involves more heavy vehicles
visiting the site. Therefore this project will have a significant impact on the roads due fo
the use of several heavy machinery and vehicles used for transportation of

construction material,
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4.6.5

The main impacts would include increased traffic flow causing inconvenience to road
users and sven wear and tear (damage) to road surfaces. It should be noted that with
regard to the streets surrounding the project area, there are many roads which are
found to be very narrow. In general, these roads could not handle two way traffic;
hence delays could be very likely.

Naoise Pollution

High noise from engines and irritating noise emanated from beeping horns and
vibration effects will cause inconvenience to neighbors living in the road traces used. It
should be noted that the noise levels in terms of Ly dB(A) or Ly dB({A) should be
maintained below 67 dB(A) or 70 dB(A), respectively in accordance to Federal
Highway Association of USA (FHWA), Therefore in view of these facts the impacts will
be high since the heavy vehicles emit noise levels exceeding 67 dB (A).

Air Pollution

Movement of heavy vehicles such as lorries, trucks and container carriers on bare soil
could result in significant dust generation and these effects are anticipated to be high
during dry weather and gusty wind conditions (though such impacts may be
temporary). Generally meteorological conditions and fineness of the material are some
of the triggering factors for increased dust pollution scenarios. The more fine materials
before being deposited either on nearby structures or vegetation or in residence in the
form of a thin film may be carried away to considerable distances depending on the
weather conditions or wind patterns.

Blowing of dust is anticipated when transporting construction material and taking away
excavated soil material unless the vehicles are well covered to prevent dust emissions

and spillage.

Also improper handling and unloading of construction material such as cement from
vehicles could lead to some significant dust emissions when the weather is windy. The
presence of ready made concrete plants too could contribute to dust. The presence of
fine cement dust particles along with other suspended particulate matter in significant
guantities could lead to asthmatic problems to the work force.

In addition to dust problems, air pollution in terms of smoke and gaseous pollutants
could also arise from the diesel-powered vehicles transporting construction material to
the project site. These impacts will be high since it is anticipated that the traffic for a
project of this nature is high.

Noise, Vibration and Air pollution due to dust

Noise

During the construction period, apart from increased traffic there could be several high
noise levels generated with noise levels far exceeding 75 dB(A) (which is the
maximum permissible level stipulated in the Sri Lankan legislation for dayiime activities
defined as 6.00 am to 7.00 pm), though these effects are sporadic and temporary in
nature. Some of the high noise generating activities includes concrete mixing activities,
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cut and fill opératfnns, use of backhoes for excavation works, drilling and blasting and
bulldozers for filling works.

Most of the machinery and equipment used during construction works (i.e., road
connections, access roads and infrastructure facilities or buildings) are known to
produce high noise |levels, For example, cranes (movable and derrick), excavators, pile
drivers (drop hammer type) and pneumatic drills are known to produce noise levels of
around 85 dB(A), 112 dB(A), 110 dB(A) and 85 dB(A), respectively at a distance of 7
m. Further, trucks, scrapers or grader without silencers, loaders, electric drills, jack
hammers without silencers and generators with silencers are known to produce noise
levels of around 94, 112, 75, 80 and 82 dB(A), respectively.

Equipment involved in cut and fill operations or soil beoring from hammering are also
known to generate high noise. Similarly, equipment used in clearing the site and
asphalt and concrete plants are also known to generate significant noise levels.

The higher noise levels generated from the machinery and equipment would have a
disturbing effect on the fauna living in the nearby areas. The disturbing effects will be
even more higher as the anticipated noise levels are higher than the stipulated limit of
50 dB(A) for in case of night time construction activities defined from 7.00 pm — 6.00
am on the following day. ]

Further the construction works for the power (fransmission) lines consisting of the
foundation works, tower erection works and the wire-stringing works and hammering
activities involved in laying penstock, etc. would contribute to noise. This could
interrupt nesting, breeding and feeding habits of the avi-fauna if emitted in high levels,
through the effects may be restricted to shorter time pericd.

The exploitation of rock which involves blasting operations is likely to produce very
high noise levels which could result in having adverse impacts on nearby communities,
though the effects may be sporadic and temporary in nature.

Constant exposure to very high noise levels often causes hearing deficiencies.
Workers who are old will be at a risk as hearing impairment is known to occur with
advancement of age. Also machine operators who are directly involved in such
activities will be at high risk. Table 4.17 shows the exposure levels and time limits
adopted in the United Kingdom and they can be used as guides in Sri Lanka as such a
guideline is not yet available in Sr Lanka.

Pneumatic construction equipment used for internal read maintenance works and the
parking area may produce some higher noise levels though these effects are
temporary. However, frequency of road and parking area maintenance works generally
depends on the extent of damage or wear and tear of the roads, which in turn depends
on the vehicular traffic flow. Since traffic flow within the project area is expected to
increase with time, the frequency of road and parking area maintenance works would
also increase with the time period. However, drastic effects of vibration from vehicular
traffic and pneumatic construction equipment used for maintenance works are very low
or insignificant.
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Table 417 Exposure levels and
time limit in the UK

Levels (dB) | Dose time limits |

80 _ B hr |
93 | 4 hr
100 | 48 min

| 110 i 4.8 min

— =

! 120 | 28.8 min

i 130 i 2.88 min

Vibration

There are significant amount of rock boulders to be blasted at the site. Therefore
ground induced vibrations with subsequent substantial damage to nearby building
structures could be anticipated during the construction phase. Piling for foundations
could be expected in the site, which may create moderately high vibration in the area
as well,

Potential vibrations and shocks arising from blasting activities could result in severe
damages to nearby properties. In this respect houses and buildings having weak
structures would be at risk from substantial damage or even from total collapse
(especially any structure which may have an archeological significance).

Moreover the vibration from the heavy traffic flows in the quarry sites and the proposed
project site could damage properties (for example, shattering of glass windows) and
even cause discomfort to persons living in the immediate vicinity.

During the operational phase, there will be significant noise sources. This includes
traffic noise from related vehicles and noise from power plant facilities such as
turbines, main transformers etc.

The high noise level generated from the main power generator rooms and other areas
will have some disturbing effects on nearby residential areas and wildlife in the nearby
areas. Moreover the vibration caused by these operating generators and other
equipment would affect the nearby building structures in the long-run and even cause
inconvenience to occcupants and persons working in the relevant

facilities. Therefore it is imperative that such facilities are well isolated from the
relevant facilities.

It is also anticipated that openings (exhaust chimneys) frorn which hot air is released
would result in undue noise due fo local turbulence, if such openings are too narrow
and proper insulation is not given. Also there will be vibration effects if no proper
dampers are installed.

Air Pollution

There will be no major odour problems during the operational phase. However, there
will be some odours from the fuel oil tanks unless the tanks are fully sealed and
frequent checks are carried out by well trained competent personnel for possible
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corrosions and leaks, hence to take appropriate containment action. Fuel to be used
up on burning does not generate any odour problems as it has low vapour pressures.

Incidences of air pollution in terms of suspended particulate matter (PM;s or PMy,)
notably dust (which will include dry spoil material}) and sven cement particles would
occur during activities such as the construction of the relevant road connections
including access roads (which may include clearing of vegetation), excavation works
and cut and fill operations. Movement of heavy vehicles such as lorries, trucks and
container carriers on bare soil in the construction site could result in significant dust
generation.

The presence of significant fine dust particles, cement particles along with other
suspended pariculate matter could affect nearby sensitive recipients such as
residential areas. In these respect elderly persons and small children would be at risk
from asthmatic and other respiratory problems. Furthermore, significant dust would
lead to asthmatic and other respiratory problems to the work force too. It is anticipated
that dust from exposed earthwork will be high in areas having laterite soil and even in
areas having sandy clay or clay soil (in the dried form) when vehicles are travelling at
high speeds and also when the weather is too windy.

Dust emission scenarios would be high during dry weather and gusty wind conditions,
though such impacts may be temporary. Generally meteorological conditions and
fineness of the material are some of the triggering factors for increased dust pollution
scenarios. The more fine materials before being deposited either on nearby structures
or vegetation or in residence in the form of a thin film may be carried away to
considerable distances depending on the weather conditions or wind patterns.

Dust emission scenarios could also occur during transport of quarry material
{rock/metal aggregates) and in producing concrete in batching plants. Also improper
handling and transferring of excavated soil material (i.e. spoil especially when dry and
other debris rising due to demolition of houses and other infrastructure) in large
amounts into vehicles for external or internal transport, unloading of construction
material such as cement from construction wvehicles (such as fractors and
trucksftippers) and improper storage or cover of construction material could lead to
significant dust emissions. Blowing of dust is anticipated when transporting
construction material and taking away excavated soil material and building debris to
disposal locations unless the vehicles are well covered to prevent dust emissions and

spillage.

Furthermore, improper storage or cover of spoil material, building debris (demolition
wastes) and construction material could lead to significant dust emissions. It should be
noted dust emissions could occur from the large piles of spoil material (especially from
material such as laterite soil and clay soil when in the dried forms) if such material is
improperly stored in open areas, which are often subject or exposed to winds.

In addition to dust problems, air pollution in terms of unpleasant diesel smoke (rich in
partly burnt or unburnt hydrocarbons) and gaseous pollutants such as NO,, 50, and
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CO could also arise from the larger number of excavators / backhoes and diesel
powered construction vehicles (transporting construction material to the project site)
having faulty or poorly functioning exhaust silencers. Though the impacts are
temporary, these impacts will be high since it is anticipated that the traffic for a project
of this nature is high. Moreover production of concrete/batching plants may cause fairly
high emissions of various materials such as cement pariicles, gaseous pollutants and
un burnt or partially burnt petroleum products (hydrocarbons)

Effect of quarry sites and tunneling

Construction material exploration and exploitation seems to be a major activity of a
project of this nature. For the proposed project it is anticipated that a substantial
amount of the construction material is to be found from the tunneling activities.
However if the rock material is to be hamessed from a quarry site it could result in
significant air pollution scenarios in terms of fine dust particles along with high noise
and vibration levels, Also significant dust emissions could result in from drilling works
when compressed air operated hand drills are used.

The crushing plants too could cause significant dust if not properly located and
inadequately coverad with wet gunny bags. Due to intense dust problems respiratory
problems such as silicosis and even cardio thoracic problems could occur to persons
in the vicinity of the quarry sites. In this respect children and elderly persons would get
affected. Furthermore, dust could cause significant sociological issues / problems such
as maintenance of houses and drying of washed clothes becoming difficult,

It should be noted that ammonium nitrate fuel oil (ANFO) and dynamite containing
nitroglycerin (which are essentially Class A or detonating explosives) are used for
blasting. ANFO under higher temperatures (actually less than 175°C) during blasting
decomposes to produces NHs, which is toxic at high levels. Further there are several
ways that ANFO containing NH:NO; can decompose at very high temperatures and
therefore, when detonation conditions are optimal, blasts produce moderate amounts
of toxic gases such as CO, H;5 and NO, such as N:O; and NO,. Also nitroglycerin
degrades with time to unstable forms. Infrequent exposure to high doses of
nitroglycerin can cause severe headaches which may be adequate to incapacitate
some people.

In addition to opening quarries, works may include the construction of access roads
and the establishment of a platform for sieving and loading operations. Therefore
vehicles involved in transporting the quarry material could lead to dust generation
when traveling on unpaved roads. The effects would become meore significant when
operating at high speeds under dry weather and gusty wind conditions. Further, dust
emissions scenarios would occur from the quarry material transporting vehicles unless
the material is well covered with dust covers.

Furthermore, flying debris could contribute to significant damage to the houses and
even physical injury to persons living in the vicinity of quarry sites and areas nearby
tunneling.
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4.6.7

Impacts on existing water extraction for drinking purposes by the National Water

Supply & Drainage Board at downstream of the river

The water requirements of Gampola and Peradeniya water supply schemes of the
Mational Water Supply and Drainage Board are extracted at locations downstream of
the proposed tailrace outfall (514438N, 478257E) of the Moragolla power house and
the existing Kothmale outfall. Therefore, the inflows at existing water intakes of
Gampola and Peradeniya includes the flows released from existing Kothmale reservoir
and proposed Moragolla reservoir in addition to flows along the main river as at
present. Therefore the proposed project will have no interference on the quantity of
water taken for the water supply schemes and therefore impact on the water quality
seems to be very low, High suspended matters could be expected paricularly during
construction period but other issues are very unlikely to be significant.

Towns South of Kandy Water Supply project of the NWS&DB is scheduled to be
commissioned in December 2009. Once this water supply project is commissioned,
water to the Gampola area will be catered from Ulapane, Gampolawatta, Paradeka,
Nayapana, Dartry, 3 Mile post intakes and whereas the water demand in Peradeniya
area will be catered by Meewathura intake. The Meewathura intake is located further
downstream of the Moragolla tailrace outfall and therefore the proposed project will
have no effect on Peradeniya water supply scheme. The locations of the water intake
points of the Towns South of Kandy Water Supply Project are given in Figure 4.5.

COne of the present intakes of Gampola water supply scheme is located at Ethgala
{515114N, 478667E) and lies about 700m downstream of the tailrace outfall of the
proposed Moragolla project However, this Ethgala intake will be replaced by the
Paradeka (512650N, 482500) and Nayapana (511199N, 482192E) intakes located at
further upstream points on Pussella Oya and therefore there will not be any effect from
the proposed Moragolla project to the Gampola water supply scheme as well. Even
though Ethgala intake will go out of operation with the commissioning of the
Towns South of Kandy Water Supply Project, NWS&DB has long-term plans of
rehabilitation of this intake at Ethgala. Therefore CEB will abide by the conditions
stipulated in the MOU dated 24.02.2010 as given in Appendix A in iterm no. 3 in this
regard.

Impacts on irrigation and flood protection work.

There are no flood protection works in the area of the river that will be related to the
proposed project. Therefore the proposed scheme will not have any impact on the
flood control schemes in Mahaweli Ganga either upstream or downstream.

The existing irrigation scheme described under Section 4.6.1 depends on the river
flows in the river reach downstream of the proposed dam. If adeguate water is not
released to the downstream from the proposed reservoir, Gampolawela, Maligapurana
land area will have negalive impacts. About 54 ha cultivated by 210 farmers will have

negative impacts. The details of this impact have been discussed in Section 4.6.1

above.
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4.6.8 Uncontrolled migration of people into the area and if so, regulatory measures
proposed and the basis.

There are no neglected lands belonging to the Government for migratory people to
encroach and create human settlements. Therefore, this is not a significant issue in the

proposed Morogolla power generation project.

During the studies it was noted that certain ponding takes place for floods of higher
return pericds in the Ulapane Oya valley even without the project. This has been
discussed in detail in section 5.4.11, Present land use of the area subjected to flooding
comprises of paddy lands, some Jasmine plantations and reed beds on stream banks.
However, it can be seen that this flood plain being gradually encroached and some
buildings are coming up. As a mitigatory measure it is proposed to mark the area of
Ulapane Qya below contour of 550 m asl, as an area not permitted for construction.
Further, it is also seen that there exists some buildings and houses within the 100m
reservoir reservation of the proposed project. Any future constructions in this reservoir
reservation area can be prevented by declaring the 100m strip of land around the
perimeter of the reservoir FSL as a restricted zone that will be managed by CEB.

The property rights of the existing habitat will remain with the owners of the properties,
CEB will maintain the reservation area as a green belt (wherever feasible), and
appropriate action will be taken to prevent earth slips, erosion efc.

Prior approval of the General Manager, CEB will have to be obtained for excavation /
removal / filling of soil, dumping of material and developments which may impact the
stability of the reservoir banks. Security huts will be setup where necessary for proper
management of the reservation. The water rights of the reservoir including reservoir
operation and maintenance (such as desilting etc.), navigation etc. will be controlied
by CEB,

CEB will work out a suitable mechanism to exercise restrictions within the reservoir
reservation area. This mechanism will be tied up to the current practice followed for
obtaining required approvals from the local authority and / or any other authority.
Further, a legal framework to enforce above restrictions will be prepared, with the
assistance of the Attorney Generals Department.

4.6.9 Will the project activities create relocation of families?

Different development interventions proposed under the project will create certain
relocation impacts including evacuation of families and acquisitions of lands. Detailed
resettlement action plans need to be prepared following necessary policies and other
legal requirements. It will be done duning detailed design phase of the project. The
information provided in this section will indicate the magnitude of the ressttiement
issues of proposed Morogolla power generation project.

4.6.9.1 Number of potential families affected

The number of potential families affected by the different project interventions are
given by DS division wise in Table 4.18
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Impact on houses and lands due fo the formation of the reservoir

Twenty residential lands and two line houses need to be acquired with the houses
constructed In those lands due to likelihood vulnerability created by the proposed
reservoir, These families will need to be resettled, The details of these 20 families are
given in Table 4.19(a) 10 4.19(b) in Annexure 7.

Table 4.18 Potential no. of families affected by DS division wise

Development Intervention Bank DS Homesteads Land only
Resarvalr I_ RE Udapalatha 14 1
[ Ganga Ihaia [
Researvair LB anga e 06 03
! Karale [
z Ganga Ihala 02
Resanvair / Labour Camp LB Karale (but 04 families)
| Road diversion/office camp, stores el RE Udapaltha [ 06 05
!
| Power house/switeh yardisurge shaft / Ganga lhala
LB a2 01
surace penstock Karale
— 1
a0
Total - - | (but 32 familes} 20 Plots

MNote : Familes alfected due lo road widening /mprovements have nal been included in the abowve kst Alss, in some of the
afiected hiomesteads only parl of the homestead is afecied and therefore such households will nod be evacualed |

The 02 line houses (04 families) are located on the left bank of the reservoir near the
Ulapane Industrial Estate premises. These two line houses have been in existence in
the Industrial Estate premises land even long before the land has been leased out fo
the Industrial Estate. However, now these line houses are considered as property
located outside the boundary of the Industrial Estate, With the impoundment of the
reservoir, there can be possible adverse impacts on the existing river bank slopes
below these 02 line houses due to the inundation of the toe of the bank. Moreover,
these 04 families will also be confined between the reservoir FSL and the Ulapane
Industrial Estate boundary. It is also to be noted that this group is an isclated group
and therefore is a socially vulnerable group. Hence this group of people have to be
given due consideration and carefully resettled during resettlement. Therefore this fand
can be used to establish the labour camp. The details of these 02 line houses are
given in Table 4.19(b) in Annexure 7.

Thase 02 line houses have been included under the number of homesteads to be
evacuated due fo the impact on houses and lands due to the formation of the reservoir
as mentioned in Table 4.18 above,

|n addition to 20 households and 02 line houses another 14 non-residential land plots
will have negative impacts due to proposed reservoir, The details of 14 land plots
those will be vulnerable due to proposed resarvoir are shown in Table 4.19(c) in

Annexure 7.

Impact on houses and lands due to road diversion residential camp / office and
stores

06 nos. of residential land plots and 05 nos. of non-residential land plots will have
adverse impact due to the development intervention mentioned above, Certain
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portions of these residential and non-residential land plots will be required to establish
the project components mentioned. The details of impacted residential lands and non-

residential lands are given in Tables 4.14(a), 4.14(b), 4.15(a) and 4.15(b) in
Annexure 7.

Impact on houses and lands due to powerhouse, switch yard, surge shaft and

penstock

03 nos. of properties in the immediate vicinity of powerhouse, switch yard and
penstock and surge shaft areas are impacted by the project. 02 of these properties are
homesteads and will have to be evacuated. The details of these properties are given
in Tables 4.16 in section 4,6.3.4, The other, a private land plot located in the close
proximity of the river has also been identified as required to establish powerhouse and
switch yard. Three grown jack trees are located in this one acre extent of land that will
be completely required for the project activities.

The homestead of Mr. H. M. Francis will have to be acquired for the project. The
access to Mr. Nalin Liyanarachchi's house is affected due to project interventions and
evacuation will not be necessary if alternate access road i1s provided to him under the

project.

The overall list of likelihood affected persons due to various project interventions are
listed in Table 4.20 in Annexure 7 with additional remarks.

4.6.9.2The Resettiement Plan

The proposed Morogolla power project will create some adverse impacts on houses
and other properties specially lands and therefore during the detailed design
preparation and project implementation stages, resettlement will be an important
component requiring due consideration.

A separate study has to be carried out to prepare a comprehensive resettlement plan
according to the procedures and other principles of the Involuntary Resettlement
Folicy of the Government (NIRP- approved in 2001} in the detailed design study which
is to be started in the near future. This plan (RAP) will be implemented during the
project implementation phase. Although the present report includes substantial
information on resettlement issues, an RAP is not appropriate as detailed surveys on
the information related to the individual plots of homesteads and properties affected
are liable to be changed between the timeframe now and the detailed design stage
Once the RAP is prepared and all the parameters are fixed under the detailed design
stage, CEB will be able to implement the RAP during the project implementation stage.

The information related to resettlement policy frame work and ressttlement actions
required for the likelihood affected persons / properties have been discussed in
Chapter 5
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4.6.9.3 Compensation package and their acceptability by the affected and the local
authorities.

The affected land owners need to be paid compensation. Option need to be given to
the affected persons to chose their preferred method of compensation, alternative land
or the maonitory compensation.

The persons losing houses should be given opportunities under resettlement policies.
Some of them may prefer to receive monitory compensation and make their own
arrangements to find alternative residences and some others may like to have
alternative land to construct their houses. In such cases land may be provided with
money to construct the houses in the land given. However, all these options need to
be discussed with the APs.

The consultations of affected persons generally indicate the following preferences.
However, it is required to do intensive questionnaire survey with all affected persons
and decide their individual / personal preferences. Depending on the individual
preferences implementation strategies of resettlement program need to be worked out.

* The APs with affected homesteads need land for re-establishing their affected
homesteads. They prefer to have money for constructing the houses in the land
given to them as alternative to their land lost due to the proposed project.

= The persons who lose only land need alternative land. If the portions of land in
their existing homesteads (home gardens) are affected they need money as
compensation for the land extent acquired for the project.

4.6.9.4 Location of Resettlement
Preferred Location of the people impacted
The likelihood affected persons indicated that they prefer to get resettled in the

following areas.

Mahawila watta (23 families of 32 affected),
Somewhere near Ulapane GN division (7 out of 32) and
Ethgala area (2 families of 32)

Total area required for resettlement

Land allocation for each affected individual need to be attended case by case
considering particular individual's affected portion of land. However, we need to
propose some options to be considered and use as tools for negotiation at the time of
resettlement project implementation.

The fellowing options may be suggested.
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Option 1 Resettled in uniform size land plots

Category | : say 40 perch for each family

Allocation of 40 perches of land for the affected families who lose 40
Perches or more. If the acquired land is more than 40 perch in extent
such persons' excess land should be given compensation. Sometimes
some individuals may opt for less than 40 perches and if it is the case,
they may be paid for their extra land allowed for acquisition for the
project.

Category Il : say 20-30 perch for each family.

Persons who had |ess than 40 perches affected land may be given 20 -
30 perches depending on the land extent they had (equivalent plot to
each affected land extent may be given to them as compensation).

Category lll : say < 20 perch for each family.

The affected persons who had |ess than 20 perches may also be given
equivalent extent they had, Under this category their may be persons
who have less than 10 perches but they need to be given a minimum of
10 perch plot for resettlement,

Option 2 Affected parties to be paid compensation while they find their own
location of resettlement
The APs may be willing to get paid for their affected properties and find
their own locations for resettlement. Even if all the people do not chose
this option there maybe some. APs may be consulted with this option at
the time of preparation of the resettlement plan. In such case, land
required for compensation is the extent of land in their present plots.

Project Proponent, CEB decided lately to consider the above Opfion 2 and the
following, in place of Categories [ to Illin Option 1

Option 1 Resettied in uniform size land plots

Allocation of 15 perches land from the SAARC Village for each family to
be resettled. Although this allocation is smaller than the present land
areas belonging to some of the potentially affected persons the level of
living standards are up in the SAARC Village. [f the acquired land is
more than 15 perches in extent, the excess land will be given
compensation,

Potential sites for resettfement

04 potential resettlement sites were identified at the initial stages of preparation of the
EIA report in 2008/2010. A discussion was held with the DS Uda Palatha, DS Ganga
lhala Korale and the respective GNs in identifying 02 of the potential sites.
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However one of thase sites identified at Mahawilawatta — Kalugalhinna as one of
probable sites for resettlement is no longer available for the said purpose as
mentioned in section 3.2.2, Therefore another land from Mahawilawatta -Thembiligala,
the 10" plot of land in SAARC village is now been considered for the said purpose.

The Project Proponent, the CEB has made a request to the Hon. Minister of Sports,
Mahindananda Aluthgamage (Member of Parliament) to allocate a suitable 5 Ac plot
from this land. The Hon. Minister's consent has been given to release a 5 Ac plot for
which a letter has been issued to the Land Reforms Commission as of October 2012,
(reference item no. 18 in Appendix F).

Whether a Resettlement site has been identified was one of the concerns that was
raised at the farmer awareness mestings held by CEB on 08.05.2012 and 18.09.2012
with the participation of officials from the Irrigation Dept., DS office and GN (reference
items 13 and 14 in Appendix F).

Some information on the existing envir onment in the potential resettlement land sites
and their surroundings are given below. These sites are potential sites for exploring
possibilities for creating resettlement facilities. This information is to be given careful
consideration in resettlement action preparation phase.

1. Mahawilawatta —Thembiligala (10" plot of land in SAARC village)

* DS division land located : Ganga lhala Korale

» GN division Land located : Thembiligala

* The land owned by : Land Reforms Commission (LRC)

= Existing crop : Abandoned Tea Estate (almost bare land covered with lluk/Mana
= Extent : 05 Acres

* No. of families living in adjoining divisions in SAARC village : 270

» |nfrastructure facilities

Drinking water . Presently water is supplied every other day for
the houses in the SAARC Village

Electricity 1 Available

Access roads : Located near Gampola-Nawalapitiva ABO13

main road. Internal roads inside the vwillage,
culverts and drains are already established.

Education . Two schools are located nearby and all national
schools at Gampola is 7.0 = 8.0 km distance

Health : Ulapane rural hospital (a8 Government
dispensary) and a maternity home available at a
distance of 1.1 km from SAARC viliage)
Gampola Teaching Hospital (nearly 8.0 km
distance)
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» Nearest urban Centre : Ethgala (near 0.6 km distance)
Ulapane (near 1.1 km distance)
Gampola (near 7.3 km distance)
= Distance from the affected
project area
(affected communities) : About 2.8 km along the road

Observations

Since the SAARC village had been developed with the intention of allocation of lands
for lower middle income category in year 2008 under the guidance of the Hon.
Minister Mahindananda Aluthgamage, Member of Parliament, following activities had
been completed at that time.

< Development clearance from the NBRO for the whole land belonging to SAARC village.

< Preparation of the layout plan of housing plots for the whole village {including the 5 Acre
area earmarked for the resettlement of APs) by the Department of Surveys, Kandy
according to the NBRO guidelines,

< Eslablishment of a community center and a playground.

< Establishment of basic amenities ke roads and electricity

Suitable site for resettiement as infrastructure is developed.

2. Land located near water treatment plant of Kotmale Mahaweli residences

» DS division land located : Udapalatha

= GN division Land located : Mawathura

* The land owned by : MASL

» Existing crop : Bare Land (Mudu Idama in local term)
= Extent : 10 Hectares

= The famihes hiving in the land i none

= Nearest Urban centre - Ulapane - about 3 km from the project site
» The environment in the vicinity of the land

A tea Land belong fo JEDB (known as Kana bandi watta) is located in East and north
of this land. Mahaweli residences are located in West side of the land. River side
Colony (settlement) is located in the south.

Ohbservations

The facilities in the affected project area are far better than the area in this potential
land.
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3. The land near Prime Land Sale

DS division land located : Udapalatha
GM division Land located  Kakulanda
The land owned by : B.K.D. Enterprises, No 23, Kanda

veediya, Gampela
- Telephone No. 081-2352342

Existing crop : Neglected Tea land

Extent c 140 Acres

Families living in the land : None

Infrastructure facilities

Crinking water - Easily available

Electricity - Available near the land

Access roads - Located near Atabage-Mawathura

road (no public transportation available)

The urban centre located near the land - Ulapane - about 4 km from the project
site and about 2 km from the locations of affected community due to the
project.

Observations
A suitable land for a resettlement site. There are villages around the land.

4. Private land located near 2 km post on Mawathura- Kotmale Road. This land

is called "Maugahahena Watta”,

DS division land located : Udapalatha
GN division Land located - Weliganga
The land owned by : D.W. Wanigasekara (Kahatapitiya), A.W.

Wanigasekara(Singhapitiya), AA
Wanigasekara { Watapuluwe)

Existing crop : Scattered Cardamom trees
Extent 1225 Acres
Families living in the land : 2 families ( for about 40 years)
Infrastructure facilities
Drinking water - Easily available through aguifers
Electricity - Available near the land
Educational infrastructure facilities -

Ulapane Central School - 2 km distance

Mawathura Junior School - 2 km distance

Nayapana Maha Vidyalaya -4 km distance
Health infrastructure facilities -

Ulapana Rural Hospital - 2 km distance
Mawathura Rural hospital - 2.5 km distance
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Access roads : - Located near (about 0.25 km) Ulapane-

Mawathura road
= Nearest urban centre - Ulapane -about 2 km to the affected project site

Observations

Suitable location for a human settlement. There are human settlements located in the
vicinity (17 Celony and Kalugalheena Colony)

Out of all the above four sites, Mahawilawatte- Thembiligala (10" plot of land in
SAARC village) is considered as the most suitable site to be used for resettiement

due to the following reasons.

% The location of SAARC village is closer to the main city of the area (Gampola),
compared to all other three alternative sites

4 Said site is located very close to the main road (Gampola — Nawalapitiya)

< The accessibility to Gampola (main city in the project area), and to the other
common amenities including hospital, leading schools, and Government offices
etc., is much higher compared to other sites,

i If the affected families are re-settled in said site, access to public transport is much
better compared to the present locations of all of them, except two families located
in Power houseftailrace area in Gampola etc.

-
)

The only drawback in utilizing this site is that the area which could be allocated for
each family is limited to 15 perches even though the lands occupied them are . It is
not possible to allocate higher area per family due to following.

< Majority of the land belonging to SAARC village is already allocated and occupied,
all of which are 15 perches (equally sized) plots.

% The total area of land available for thgis purpose from SAARC village is 5 acres.

However, it is worthy to mention that although the allocation of land of 15 Perches in
extent per each family is smaller than the present land extents cccupied by some of
the affected families needing re-settlement, the benefits that these families could enjoy
as mentioned above cutweighs this only drawback, Arrangements have been made by
Hon. Minister of Sports, Mahindananda Aluthgamage (Member of Parliament from
Kandy District) to release of 5 Acres from 10™ plot in the SAARC village to Ceylon
Electricity Board for this purpose (reference item no. 18 in Appendix F)

Considering above, it is decided that Mahawila Watta - Thembiligala Division (10th plot
in the SAARC Village) is the site which is best suited for the relocation of the project
affected families who prefer Option 1, where 15 Perches is given to them while paying
compensations for any areas acquired in excess of 15 perches!

Compensation would be paid for the tofal extent of acquired lands (including houses)
for the affected families who would prefer Option 2.
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4.7

Impacts of the existing and planned project activities in relation to the
components of the project proposal

The Ulapane Industrial Estate is constructed on a land very close to the project site
and the land slopes down towards the reservoir, Soil erosion and earth failure can take
place due to the non engineered constructions that is carried out in the Industrial
Estate. If this happens, the eroded soil will directly flow down and get mixed with
reservoir which will result in surface water quality deterioration mainly in terms of high
turbidity and color. Resulting effects will be the same as discussed in section 4.2.3.
There will be no significant impacts from the Ulapane industrial state if its excavations,
earth cuts and drainage system are well planned.

After completion of the reservoir, a section of the land of the industrial estate will lie
next to the reservoir. As such, at the request of DS (Ganga lhala Korale) discussions
were made on 26" May 2009 by CEB and EIA Consultant with the relevant investors
of the Ulapane Industrial Estate, DS (Ganga lhala Korale) and the Divisional Director,
Regional Industry Service Centre (Central Province). At the meeting, concerns were
raised by the industrialists with regard to tunnel been aligned below the industrial
estate and on the effects of water level fluctuations of the proposed reservoir on the
nearby Industrial Estate Land.

Considering the Investors' concerns of the tunnel being aligned beneath the Industrial
Estate, It was decided to have the tunnel aligned as much as possible, away from the
Industrial Estate area based on the geotechnical investigations. As such, the intake
was |ocated very close to dam to avoid having any adverse impacts due to blasting on
the industrial buildings as conceived by the Industrialists.

As discussed in section 3.4, with regard to possible impacts of the water level
fluctuations in this area of the Estate, the reservoir operating range is only 2m as the
optimum draw down level of the reservoir has been taken as 546m asl|, Therefore
fluctuation of reservoir levels is limited and therefore the possibility of bank failures is
further reduced. Howewver, if a significant fluctuation of water level is expected
appropriate remedial measure will be taken to ensure the stability of the river banks to
prevent failure of the soil slopes. Nevertheless, mitigation measures to stabilize the
embankments of the Ulapane Industrial Estate and the main road which may become
vulnerable due to water level fluctuations in the reservoir has been elaborately
discussed in section 5.4.15. However, it is recommended that further investigations be
carried out during the detalled design slage to ascertain the stability around the
specific area,

The industrial estate claims that no industrial wastewater will be discharged into the
Mahaweli river and hence there is no impact after impoundment of the reservair
(reference [temn no.18 in Appendix A)

The proposed reservoir will extend beyond the Ulapane bridge over Mahaweli Ganga
that is presently being constructed by RDA. The water level in the river at this location
will increase due to reservoir FSL and the foundations of the abutments and piers of
this Ulapane bridge will be submerged. According to RDA, even though the footings of
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these bridge piers and abutments are founded on sound rock, at some locations as
sound rock was not encountered, RDA has been compelled to stop these foundations
on weathered rock. Therefore, soil overburden in these areas could get eroded with
the increase in water level.

With the reduction in flows in the river, Crysbro Broiler Processing Industry has been
found fo be greatly affected in relation to waste water discharges from the industry as
the fecal pollution level in river water is already high even at present. And as a result
fecal pollution downstream of this industry may be high causing health impacts to
those who utilize the water up to power house.

Further the grey and black water emission from SAARC Village, Denmark Colony and
Madoldeniya colony are too critical when the flow of water in the river decreases
drastically

As discussed in section 4.4 7, there is a possibility of temporary lowering of water table
in areas associated with tunneling. In other projects where such lowering has taken
place, the project developer had to provide requirements of water of the communities
by water bowzers. Towns South of Kandy Water Supply Project will cover some of the
areas nearby the project area and thus the water supply project will have a positive
impact on the proposed project. Availability of the water supply scheme for the
communities nearby will reduce the need for the provision of water requirements by
bowzers to at least a cerlain extent.
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Chapter 5

Proposed Mitigatory Measures

5.1

5.2

5.3

General

Chapter 4 of this report has identified the potential environmental impacts associated
with the construction and cperation of the Moragolla Hydropower Project. This Chapter
of the report identifies mitigation and best practice measures that should be developed
in order to avoid or minimize any such adverse impacts.

The Project Proponent is to ensure that the mitigatory measures to be implemented
during the construction phase with reference to physical environmental deterioration
including air pollution and noise pollution should be included in the contract
documents. Similarly required waste management practices too need to be included in
the contract documents. Therefore the contractor is held responsible for camying them
out during construction and on completion of the work.

Attention has also been focused on the mechanism required to ensure the
implementation of the mitigatory measures. This forms part of the Environmental
Management Plan, which is elaborated in detail in the following chapter.

Mitigation by Planning and Design and its Continuation in the Detailed Design

The approach to the EIA and-engineering studies has been ‘Mitigation by Planning and
Design'. Therefore potential environmental impacts have been reduced to a great
extent and thus has reduced the need to apply mitigation measures.

In this approach of “Mitigation by Planning and Design" site selection and selection of
the project layout have been carried out to minimize the impact on environment. In the
selection of the best altemmative, possible loss of cultivated lands, inundation of
populated areas and infrastructure, possible health hazards and environmental
management aspects have been given consideration in addition to the costs of dam
and waterways.

This approach of ‘Mitigation by Planning and Design’ can be further extended in the
detailed designs of the project to minimize environmental impacts and the need to
carry out mitigation measures and resulting costs,

Mechanism for Implementation of the Mitigatory Measures

The implementation of the mitigatory measures and the management of potential
environmental impacts during the construction phase is largely the responsibility of the
contractor under the supervision of the responsible bodies. The recommendations on
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Mitigatory Measures set out in this chapter and those of Monitoring given in Chapter 6
will be incorporated to form an Environmental Management Plan (EMP). This
document is an important document covering a wider area and will be referred to in the
following chapter.

The primary reason for adopting the EMP approach is to make the Contractor aware of
his environmental responsibilities and to be proactive in his commitment to achieve the
standards specified.

The EMP provides details of means by which the Contractor (and any Sub Contractor)
will implement the recommended mitigation measures and achieve the environmental
performance standards defined and recommended in Sri Lankan environmental
legislation, in the EIA and in the Contract.

54  Mitigation measures to address Impacts on the Physical Environment

5.4.1 Soil conservation management plan including soil erosion / siltation control and
land stabilization measures

Soil Conservation Plan for the Moragolla Hydropower Project described herein
includes some of the recommendations made by the Natural Resource Management
Centre of the Dept. of Agriculture, Peradeniya. For mitigation of soil erosion threats,
the immediate catchment is defined as the area important as far as the soil
conservation is concerned and is approximately 257 ha and is shown in Figure 4.1.
However, the extended catchment spreads into a larger extent but priority is given to
the immediate catchment assuming that due attention to the periphery will be given by
the project management after the said immediate catchment has been conserved.

Soil conservation measures within the catchment will be planned based on slope, land
use, =oil characteristics and rainfall characteristics. However, the catchment is
comparatively small and therefore rainfall characteristics can be considered almost
same for the entire catchment. Moreover, dominant soil is RBL which is widely
distributed. Thus, these two factors can be considered constant over the catchment.
Therefore conservation measures can be decided based on most important two
factors, that is slope and present land use, Appropriate agricultural practices are to be
adopted to avoid impacts such as loading of agro chemicals resulting in reduction of
the water quality of the reservoir.

River bank erosion during construction will be mitigated by constructing drains to take
the water away from the slope and to ensure that surface runoff is kept at a minimum,
incorporation of silt traps and silt barriers, application of perimeter control methods and
implementation of a suitable vegetation program.

River bank erosion during operation will be mitigated by having all surfaces that will be
kept exposed be either lined or paved with rock, maintaining safe slopes, designing the
drainage system considering the drainage patterns, susceptibility for erosion and
topography and by provision of adequate drainage facilities incorporated with silt traps
and silt barriers, vegetation of open land with suitable plants.
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The report on Landslide Hazard Investigation Report prepared for the proposed project
by NBRO (Appendix D) gives recommendations which also have already been
incorporated herein will be followed during construction and operation of the project.

5.4.1.1 Mitigatory measures for major construction sites

All cut slopes, fillings, and other erosion-prone working areas will be stabilized to an
extent feasible for work to be carried out. There will be a number of areas that are
subjective to transporting excavated materials off the site in order to aveid
unnecessary accumulations. That is, a considerable amount of excavations and earth
moving will take place.

The potential impacts during construction will be mitigated by the implementation of
erosion and sedimentation control measures such as silt barriers and sedimentation
ponds. Open cut areas will be promptly seeded or vegetated with appropriate grass
and plants.

Extensive excavations and soil mobilizalion activities during periods of heavy rain will
be avoided. Accordingly, construction schedules will be prepared and work
implemented accordingly, Surfaces vulnerable to erosion from heavy rain will be
covered with suitable material to avoid flash erosion,

Slopes of the area

The immediate catchment area as defined above is dominantly under tea. Other than
tea, marginal tea lands which are gradually being converied to homesteads, well
developed homesteads, paddy, surface water bodies, are occurring as other land
uses.

The land-use, area wise in the immediate catchment is given in Table 5.1

Soil erosion within the catchment is moderate under the present situation. However,
some land uses with less amount of canopy cover such as degraded tea is prone to
soil erosion and therefore mitigatory measures are needed.

Table 5.1 Land-use for immediate catchment
(for soil conservation concerns)

Land use Extent (ha) '
Tea 63.6 '
Home garden/ degraded tea 142 4
Paddy 321

Water bodies 17.4

Dam Site

The proposed construction involves heavy earth moving work including rock and earth
excavation and filling. Surfaces that need to be kept exposed during project operation
will be either lined with stones or paved. The open land will be covered with a suitable
variety of grass, which will reduce erosion by surface runoff and wind. However,
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paving will reduce the extent of infiltration and the runoff will be increased. The impact
due to this will be mitigated by means of properly designed drainage systems.

Penstock Area

All excavated pits will be filled back as early as possible to avoid any ponding during a
rain storm. De-stabilisation of slopes will be prevented by maintaining a safe slope
angle and using preventive measures such as solil nailing, vegetative cover and rock
bolting if necessary.

Power House Sife

About 15500m® of surface earth material will be removed by soft excavation at the
power house site. Construction of powerhouse will involve deep earth excavations.
Precautions will be taken when handling excavated loose material, especially when
they are kept in relatively flat ground before being handled for either compaction or
disposal. A safe slope angle will be maintained to prevent damages to humans and
property due to slope and rock failure during and immediately after excavations. Strict
specifications and guidelines for material handling will be written into the contract
documentation, especially for earthworks. Similarly, all other parties involved in
construction work will be mandated contractually to comply with procedures to avoid
any contamination with construction materials and measures for dealing with an
emergency situation will be clearly laid out.

Construction of access road / rehabilitation of access roas to the Dam, power
house/switchyard, construction of transmission line etc.

Disturbed areas will be stabilized immediately after final grade has been attained. Any
exposed soil is subject to erosion from rainfall, wind and wvehicles. Localized
stabilization methods will be applied as quickly as possible after the land is disturbed.
Temporary stabilization practices include seeding, mulching and erosion control
blankets or mats.

Excessive on-site damage will be avoided by best practices. Runoff velocities will be
kept low and runoff will be retained at the site. The erosive power of runoff increases
dramatically as distance and slope increases.

Perimeter control practices will be applied to protect the disturbed area from offsite
runoff and to prevent sedimentation damage to areas below the construction site, A
sediment and runoff barrier surrounding the disturbed area prevents construction site
runoff from moving offsite and meeting surface water downstream.

During the stringing works for the transmission lines, best engineering practices will be
adopted to aveoid/minimize disturbances to the river banks. Care will be taken not to
obstruct any natural processes such as surface water runoff and river water flow
during construction works. Retaining structures will be built with necessary drainage
facilities around the existing towers located in sloping areas or any locations disturbed
by the project implementation.
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Tunnel Construction

Tunneling involves both general construction risk and risk which is specific to the
tunneling environment such as collapsing of rock and sudden inflow of water, They will
be mitigated by adopting control blasting methods and proper supporting and
dewatering system which is designed and supervised by a qualified engineer. Also,
accidents can occur due to noise, toxic gases, dust, fire and smoke. Therefore before
tunneling starts, an occupational health and safety plan will be drawn up.

Table 5.2 gives the soil management plan to address the impacts due to various
project activities.

Table 5.2 Soil management plan to address impacts due to various project activities.

Project

k) | Mitigatory measures
Activity MGl saen
Slope failure, . Proceed from top of the slope and maintain a safe slope angle
Conslruct drainage paths that will drain the water away from
the slopes, construct sit traps where silts are accumulated,
apply perimeter control methods to protect the disturbed area
from offsite runoff and to prevent sedimentation damage to
areas below the construction sites, construction of sediment
Excavation s and runoff barier surrounding the disturbed area to  prevent
Ervgion Sl construction site runoff from moving offsite and meeling surface
water downstream, preparation of construction schedules o
avoid heavy excavation during rainy periods, covering of epen
culs with suitable material during rains, vegetation of open cul
areas
; Watering the soill masses that can generate dust during
Generation of Dust asiesaation
Erosion Maintaining a suitable slope and watering
Soil piling |
Generation of Dust | Watering at required frequency
Erosion | Preparation of construction schedules to avoid heawy earth
Soil maving during rainy periods.
transporation
off the site
I Generation of Dust | Watering |
Selection of dumping sites so that erosion s minimum,
Soil Dumping | Erosion designing of the bund incorporating stone terraces, bunds or
any stabilization structure to prevent erosion
[
; ; : Surfaces that will be kept exposed to be lining or paved with
During Erosion due to rain i : iy ; |
operation il viFid rock, provision of adequale drainage facilities, vegetation of

open land
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5.4.1,2 Mitigatory measures for immediate catchment

Soil erosion within the catchment is moderate under the present situation. However,
some land uses with less amount of canopy cover such as degraded tea is prone to
soil erosion and therefore mitigatory measures are needed.

Soil conservation measures within the catchment will be planned based on slope and
present land use as mentioned in section 5.4.1. Conservation can be economically
achieved by adopting a proper drainage plan and also with the use of proper
vegetation.

(a) Storm water drainage plan

With the construction of residential / office buildings, enhanced runoff can be
expected from the site as a result of rainfall. A suitable storm water drainage plan
capable of handling this expected enhanced flow will be prepared and
implemented within the site in order to ensure safe disposal of runoff water without
enhancing soil erosion or causing any damage to infrastructure within the site or
surrounding areas, Following general guidelines will be adopted,

= Provision of effective drainage-ways for each landscape unit

= Avoidance of blocking of natural drainage ways but will be protected and
conserved to ensure efficient and safe disposal.

» Inadrain, if the slope is exceeding 5%, drops will be used to reduce slope.

» Drainage ways will be paved with concrete. Measurements of those will be
based on its feeding area.

» Al artificial drainage lines will be connected to the nearest natural drainage
through protective measures such as manhole, silt traps etc. :

= Culverts at suitable locations will be established.

In view of the cost and maintenance considerations, the number and length of
surface channels will be kept to a minimum for the design of new slopes mainly
closer to the dam site and up slope area of the power house. The requirement for
surface drainage is heavily dependent on slope geometry. Wherever platforms or
berms are incorporated in the design, surface drainage will be allowed to ensure
prevention of ponding and infiltration or localized erosion at low points.

Layout of slope drainage

Runoff will be conveye;:i by the most direct route away from vulnerable areas of the
slope, particularly from behind the top of slope. Runoff will be led down the large
slopes in several stepped channels and it will be ensured that it is not concentrated
into only one or two. Streams intercepted by a slope will be conveyed directly down
the slope. Any change in direction needed to rejoin the stream course will be made
to ocecur at the toe of the slope.
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Type of Channel

Channels for slope drainage will be open concrete-lined U-channels or half- round
channels. Pipes will not be incorporated in slope drainage systems. Cut-off drains
may be used at the top of a slope to intercept some of the water flowing into the
slope from infiltration further up the hill side. These drains are most effective where
there is a shallow impermeable layer. The drain will be excavated upslope of
possible failure surface to avoid acting as tension cracks.

{b) Vegetative protection measures

Vegetation on man-made slopes aids erosion control and serves important
landscape functions. Slope-forming materials may also have a direct effect on
establishing slope vegetation, as the fertility, moisture availability and resistance to
root penetration are all determined by the composition of the materials. As a
general rule, routine planting techniques will be used for all types of vegetation in
soil and completely decomposed rock.

In these weathered material, establishment becomes increasingly difficult,
especially for shrubs and trees, and consideration will be given to the use of
special technigues such as planting in formed pockets or benches on the slope
backfilled with soil.

Trees will generally not be planted on steep rock slopes where root-wedging along
joints could cause instability.

Vegetation Species
Planting on newly-formed slopes will be commenced with grass, and selection of
species will be made to achieve a vigorous covering capable of controlling surface

erosion. Low maintenance requirements, low fire hazard in the dry season and
compatibility with other slope plantings are other desirable factors that will be

considered in species selection.

Shrub and tree planting will be commenced after the grass has been established,
so that a stable vegelative cover can be attained.

Slope plantings will generally consist of both shrub and trees, and include a
mixture of species. Typically, a planting programme might consist of 75% trees and
25% shrubs, with particular species limited to not more than 30% of mix.

Recommended soil conservation plan based on slope angle

* [ands exceeding 60% slope

This slope class covers only 13 ha within the immediate catchment. The lands with
moderately deep to deep slopes will be converied into forest, Native tree species
existing under natural setting would be more environmentally friendly but Gravilia,
Albesia, Ginisapu, Havarinuga, Toona etc will be the options that can have an
economical benefit after maturity.
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However, these lands will not be disturbed by any means, and even the tree
planting program also will be carried out with minimum soil disturbances. The
rainfall distribution characteristics, given in section 5.4.1 will be utiized to decide
suitable time periods for initiation of a planting program. However, where the lands
are with extreme slopes (within the class) planting trees would not be practically
feasible. Such lands are found just near the stream banks and at present most of
these lands are under grass. Therefore, protection of grass from fire is vital and if
so, such lands will be left for the natural succession.

* [ands within 46 - 60% slope

This slope class is dominantly under tea but most of the tea is degraded at
present. The extent is 18 ha approximately. Therefore intensive rehabilitation
program is essential. Construction of stone bunds, terraces, lock and spill drains,
construction of leader drains are essential items. However, specifications and
horizontal intervals between two measures etc. will be decided based on each and
every field inspection. The technical assistance for this may be provided by the
Department of Agriculture, through training and pilot scale implementation.
However, this will be done in consultation with Tea Small Holders Authority.

However, if the dwellers are insisting on a land-use change from tea to another,
they will not be allowed to cultivate annuals. Instead, fruit tree cultivation or
floriculture will be promoted. Following are the options.

* Doorian, Avocado
* Roses, Gerbera spp, Limonium species(spp), Anthuriums,
* Cyprus spp, Agloanema spp, Ceylodendran spp

» Lands with 31— 45 % slope

These lands are approximately 65 ha. in extent and mostly under degraded tea, but
milder landscapes are gradually transforming into Homestead/Tea land. If the
dwellers are insisting to wean out from tea, cultivation of export crops, fruit trees,
floriculture (same spp mentioned above) will be considered as alternatives.

= Lands with 16 - 30 % slope

This is the highest category in extent-wise and is 102 ha. Dominant land-use within
this category is home gardens. It is vital to improve the canopy cover of home
gardens with perennial systems but at the same time milder slopes can be utilized
for annual crops as required. However, conservation measures will be essential if
annual crops are to be established. Terracing is the most appropriate, but stone
bunds, vegetative hedgerows are important and can be established according to
the field situations. Training on soil conservation of lands which are under annual
cropping will be arranged through Department of Agriculture, on request.

= Lands with 0~ 15 % slope

Most of the lands occurring within this category are paddy lands and adjacent
valleys where no severe threats of soil erosion can be expected.
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* Off-farm soil conservation

Careful cbservation within the immediate catchment indicated that there are no
considerable lengths / extents of soil erosion particularly in stream banks, except in
few locations. If, such locations can be protected with boulders (Resulting from
tunneling ) it would be beneficial,

In places where road banks are unstable, mechanical protection through masonry
or Gabion walls are musts. If the road banks are exceeding the height of 1.5
meters such mechanical measures are required. If roads banks are less than 1.5
and stable, those will be protected with vegetative measures such as turfing, cover
crop establishment etc. However, if road banks are unstable those will be
protected with mechanical means irrespective of the height.

5.4.1.3 Excavation and dumping of soil

Earth excavation of this project seems to be extensive and if not properly handied it
can create heavy soil loss and downstream effects. Selection of dumping sites and its
protective measures are vital, The selection of dumping sites will be done with a joint
inspection with the officers representing the Project, Pradeshiya Sabha, Department of
Agriculture, National Building Research Organization and Divisional Secretary.
However, dumping sites should be selected in such a way that the dumping process is
not blocking any natural stream or drainage paths.

Design of dump sites will be carried out according to the geomorphologic features and
the properties of the material to be dumped. Dumping areas will be demarcated
ensuring dumping will not be obstructing the natural drainage paths and providing
adequate drainage paths where required. Dumping of soil will be done according to
stages and a stone terrace / bund constructed along a contour. Boulders resulting from
tunneling can be used in the periphery of these bunds to protect or to prevent soil
erosian.

The disposal areas will be managed during construction such that no fine material will
be washed down to the river and proper mitigation measures as described herein and
elsewhere in this chapter will be used to handle muck disposal sifes in an
environrmentally friendly manner. Properly designed sedimentation pits are a major
feature in prevention of waste water and solid particles entering into water courses.

Soil and other loose material will be dumped in layers inside the perimeter wall and will
be compacted to achieve a desired density (if soil field density> 95% proctor). Steps at
the hill side on existing ground will be provided so that proper connectivity with the
existing ground is achieved when dumping.

Once this height is filled, then the next stage of filing can be performed by constructing
another bund on top of the first. Dump site will be maintained to a slope so that a
FOS=>1.3 is achieved or < 25” and berms will be provided if fill height increases to
avoid sudden earth mass failure. Most importantly, at any stage of dumping, the bund
for the protection which is located at the boundary of each stage should be constructed
prior to dumping. Proper drainage system and berms will be provided when fill height
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increases to prevent any instability of soil dumps. Covering of the surface with a
suitable soil that promote plant growth and vegetation of the slopes with suitable plants
will be carried out te reduce the erosion.

Also, it will be ensured that the material dumped is not contaminated with harmful
matter. ‘

Locations for dumping of soil is given in Figures 2.15 and reference Appendix F for
the letters received from the respective state institutions with regard to dumping of soil
in the lands owned by these institutions, Excavated soil also can be disposed off with
the concurrence of the respective Pradeshiya Sabhas in areas that are being
developed by these local bodies such as in playgrounds, roads and other such
development works.

A Memorandum of Understanding between the Ceylon Electricity Board and the
Mahaweli Authority of Sri Lanka will be made in relation to provision of necessary
general specifications for the relevant contractors for management of scil dumps in the
Mahaweli river reservation areas within 60m.

5.4.1.4 Other Supportive Recommendations

5.4.2

* Implement soil conservation activities within the immediate catchment without
delay and proceed to periphery if the situation demands.

» |nitiate conservation measures from the crest of the immediate catchment and
move downward.

= Take steps to create awareness among dwellers in soil conservation and
implement conservation programs through forming community groups.

» The cost of conservation should be born by the project and if dwellers are
implementing those measures, they should be able to reimburse their cost through
the project.

* |t is recommended to allocate a reasonable share from the earnings of the project
for catchment management in the long run.

Mitigatory measures to avoid water quality deterioration

5.4.2.1 Mitigatory measures to avoid surface water quality deterioration

During construction

All in-situ construction activities such as vegetation clearing cut and fill operations
involved in all types of construction works and excavation works for foundations etc
will not be carried out during the rainy periods to avoid the generation of surface run-
off and subsequent colour and turbidity problems. Construction activities may be
carried out during the north-east monsoon (December-February) period as practical as
possible, during which relatively little rain is received. However, if the time schedules of
the construction activities cannot be effectively coincided with the desired weather
patterns in the area, then silt traps and interceptor drains will be incorporated in the
construction sites to prevent erosion and siltation. Alsc maintaining suitable surface
covers is recommended to reduce the effects of rainfall impact.
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Any vegetation clearing activities will be carried out using manual labour to the extent
possible to avoid severe erosion problems and even undue noise. The use of
weedicides and pesticides especially biocides containing heavy metals such as As and
Cu or organo-chloride rich compounds (which are non-biodegradable and scluble in fat
tissue) in significant amounts will be sirictly prohibited. MNevertheless, clearing of
vegetation cover needs to be minimized in order to avoid possible erosion during
periods of light rain.

In order to prevent erosion of sites due to excavation, it is recommended that these
exposed surfaces are covered with suitable covering material or with coir mats, grass,
etc. Thatching of exposed soil areas with dead or live vegetation or replantation of
such areas with any stripped vegetation is also recommended to reduce the
generation of surface run-off during rainy periods, and also to reduce dust emission
scenarios, Similarly, any cut slopes, etc. will not be exposed to erosive forces and
should be graded and then covered by coir mats, grass or any other suitable material
to prevent excessive erosion.

Impacts on water quality can be mitigated through proper storage of construction
material, reuse of waste water, treatment of contaminated water before it is released
into the environment.

It is imperative to refrain from the practice of stockpiling of construction material near
the water bodies to prevent such material from entering through erosion by rains or by
any other means. Similarly, excavated soil known as spoil too will not be stockpiled
near the water bodies without proper covering or protective measures. Any excavated
spoil will be stored in temporary storage areas until they are taken away or is used as
a re-filling material within the site itself.

Wastewater from asphalt plants should not be directed to soil or to the nearby water
bodies unless freated using pH correction and physicochemical treatment such that
the treated wastewater quality conforms to the CEA stipulated wastewater standards
for the discharge to inland surface waters. Provision of oil and grease traps is crucial to
curtail run-off camying them to water bodies (if such plants are to be located in the
vicinity of water bodies).

Heavy restrictions have to be implemented on washing of construction material and
building material transporting vehicles and other machinery involved in the
construction works, Washing of vehicles and construction associated machinery has to
be undertaken only at designated areas (i.e. off-site the project area preferably in
vehicular washing service stations having wastewater treatment plants that are
effectively functioning). Similarly, vehicle and machinery servicing and maintenance
should be carried out only at designated areas. Qil catchers have to be placed at
workshop to avoid any spills/leakage at the time of preventive maintenance of vehicles
as per maintenance schedule. The waste oil and water coming out from maintenance
of the vehicles are collected in Pits. The layer of oils collected from pits is to be
collected and disposed off in an authorized manner,
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Also to minimize oil spills during the construction period, all machinery and
transporting vehicles should be properly and regularly maintained. The machinery and
vehicles used during the construction period should be checked daily or as practical as
possible for oil, fuel and lubricant leaks and any leaks should be immediately repaired.
Records of such checks and repairs should be maintained.

In addition, there need to be heavy restrictions on fuel storage for any machinery such
as concrete mixers that may be required for in-sity construction works in the vicinity of
the water bodies in order to prevent contamination of soil, groundwater and surface
water bodies. Any storage of oil or oil rich products should be stored only in cans that
are not corroded and have well closing lids or in self-contained enclosures. These
cans, etc. should be stored in temporary sheds that are well protected against heavy
rain and wind and are not close to the water bodies. Used or waste oil and lubricants
should not be disposed or burnt and should be stored securely in full compliance with
the national and local regulations.

During operation

Specific measures are not necessary with reference to wastewater disposal issues
particularly for the treatment of gray and black waters from quarters and power house
apart from proper maintenance and operation and frequent inspection of the
wastewater treatment plant. Any malfunctioning scenarios or other trouble shooting
have to be immediately attended. In this respsct only well frained, competent
personnel shall be deployed to operate and manage the wastewater treatment plant.

With the reduction in flows in the river due to diversion for power generation, fecal
pollution levels downstream of the Crysbro Broiler Processing Industry may become
high as the outlet pipe from the industry discharges directly to the Mahaweli Ganga.
Therefore the outlet pipe from the industry will be extended and taken to a location
immediately downstream of the power house (line diagram showing the proposed
extension for the waste discharge pipe is shown in Figure 2.9). All costs related to
these improvements will be borne by CEB (Minutes of the meeting held with the Farms
Pride (Pvt.) Ltd. is attached as item 15 and 16 in Appendix F).

With regard to ensuring quality of water at the water extraction point of the NWS& DB,
CEB will abide by the conditions stipulated in the MOU between the NWS& DB and the
CEB.

The minimum environmental flow of 1.5m%s will be released downstream and part of
this flow will contribute to reduce the higher pollution potential within the river stretch
between dam site and power house.

With the analysis done by both University of Moratuwa and IT| (Appendix C) has
envisaged that the effluent being disposed to the River by Crysbro Industry has very
high fecal coliform levels (Average value would be around 1x10° MPN/100ml). As per
the regulation on effluent discharge to inland waters stipulated by CEA, it has to be 40
MPN/100ml. Unless the Industry reduces this value up to accepted levels, dilution will
not be maintained.
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The pollution of the river waters by the Crysbro Industry finally affecting the water
quality of the Dunhinda irrigation feeder canal is also one of the concerns of the
participants present at the farmer awareness meetings conducted by CEB (item nos.
13 and 14 in Appendix F).

Hence reduction of this high level is highly recommended to the acceptable levels so
that the proper dilution could be maintained so as not to have any impacts on the
downstream users of the river. The proposed environmental flow (1.5 m%¥/s) is more
than enough to maintain the dilution at Crysbro industry provided that the Industry
maintains their fecal coliform level at the acceptable limit.

Water quality deterioration in the reservoir due to increased nutrient levels can be
arrested by periodic flushing of the reservoir which will be done during flood events.
The bottom outlet provided in the dam will be used to flush off the sediments from the
reservoir bed.

5.4.2.2 Mitigatory measures to avoid ground water quality deterioration

5.4.3

During construction

Deep excavations for foundations should be aveided to avoid any alterations in water
table, Water needed for construction works and even for dust suppression works (if
any) needs to be provided to the sites in tankers or bowzers.

The provision of temporary toilets (which mainly includes squatting pans or pit latrines)
is not recommended as the area is already fecally polluted. Therefore the work force
involved in the construction activities has to be provided with proper sewage facilities
at least with septic tanks associated with soakage pits. Further the workforce should
be provided with good sanitary and solid waste disposal facilities and with adeguate
clean drinking water systems.

During operation

The environmental flow must be released so as to avoid higher pollution potential
within the river stretch between dam site and power house Few small streams
including one perennial stream drain to the main river within this reach. This flow
coupled with the local inflows and the minimum flow of 1.5 m®s that will be released
downstream from the reservoir is expected to provide the environmental flow
requirements of the river reach.

No leakages should be allowed to ground water and the hazardous material must be
kept under close supervision particularly for pilferages.
Mitigation measures to address air quality deterioration

During construction

it is anticipated that during the construction works, dust emission scenarios would be
significant. Therefore dust emission scenarios need to be minimized through measures
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such as frequent wetting or wet spraying of dusty surfaces and any exposed earthwork
surface. In this respect it is recommended fo use sprinklers and the contractor should

Employ tanks or bowzers. It should be noted that wastewater or waste oil for dust
suppression is prohibited. In addition, it is imperative to carry out regular cleaning of
the construction sites and remove excessive or unnecessary construction related
material, some of which could be reused and recycled for other construction works.

The vehicles transporting construction material should adequately cover the material to
avoid wind induced dust and spillage. Further all construction material such as cement
brought to the site needs to be carefully stockpiled to avoid unnecessary dust
emissions. Hence such material needs to be adeguately covered and stored in
temporary sheds that are well protected again rain and wind.

All highways and roads used by vehicles of the contractor, or any of the sub-contractor
or supplies of materials shall be kept clean and clear of all dust/rnud or other
extraneous material dropped by the vehicles or their tyres.

During the construction phase it is also imperative that the vehicles and the machinery
to be used are regularly and well maintained in order to avoid smoke emissions. They
shall be fitted in full compliance with the naticnal and local regulations (National
Environmental Air Emissions Fuel and \ehicle Standards E.O. Gazette 1137/35 of
June 2000, updates by air emissions fuel and vehicle standards (importation
standards) 1268/18 December 2002 and 1295/11 June 2003). Further stringent
requirements should be implemented to all vehicles involved in transporting
construction material and soil, and also to properly store and cover such material with
dust covers in to avoid spillage and dust emissions. Further enforcing speed limitations
to the vehicles camying such material are also crucial in reducing dust emissions.

Aggregate piles from asphalt plant must be kept in places where dust and impurities
are minimal. Any ready-made concrete plants should be located sufficiently away from
the sensitive areas and sprinklers should be used to curtail excessive dust emissions,
Watering of stock piles of sand and coarse aggregates too should be carried out to
avoid dust emissions. Use of cement silos in high elevations and the use of dust
colleciors especially fabric bag filters wherever possible need to be practiced. Burning
of tires for the preparation of bitumen (for road construction works) should not be
carried out,

If excessive dust generation results at the spoil disposal sites watering should be done
to prevent such dust generation. All vehicles transporting spoil to the disposal sites
should have coverings to prevent dust generation.

During Operation

Mo significant air pollution potential is to be found during operation phase.
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5.4.4 Mitigation measures to address impacts due fo noise and vibration

During construction

Construction activities including heavy vehicle movements should be restricted during
night to avoid disturbances to neighborhood community. The vehicles to be used for

the construction phase need to be regularly and well maintained in order to avoid
generation of significant noise levels, hence less disturbing effects on avifauna. The
vehicles should have good quality mufflers or silencers to reduce exhaust noise.
Alternately low noise generating or well designed vehicles should be used wherever
possible, Similarly, low noise generating machinery such as concrete/cement mixers
for in-situ construction activities should be used to the extent possible. However, all
machinery which is to be used during the construction works needs proper and regular
maintenance in order to minimize smoke emissions and any potential noise generation
which may include irritating hums. For example, proper lubrication of the moving parts
of the machinery in contact will reduce noise due to friction.

Proper traffic management practices too have to be implemented along with
maintenance of access roads during transport of materials in order to reduce traffic
noise. Noise levels should be well menitered during the construction phase. If ambient
levels are far higher than the stipulated limit of 75 dB(A) for daytime construction
works, then measures such as limiting the number of vehicles per given period of time
is recommended to reduce noise and even air quality deterioration due to exhaust
emissions,

It should be noted that archeclogical structures are sensitive to vibration and the
ground induced vibrations due to operation of machinery, construction activities and
vehicle movement traffic and as a result shocks can have severe damages to nearby
properties when ground vibrations are exceeding well over 0.5 mm/fsec. However, the
vibration standards for Type 3 structures (ie single and two storey domestic houses
and buildings made of ighter construction material such as bricks and cement blocks,
not designed to resist seismic activities) will be a maximum value of 2.0 mm/sec.
vibration standards for Type 2 structures — Single and two storey houses and buildings
made of reinforced block work, pre-cast units and with reinforced floor and roof
construction, or wholly of reinforced concepts, not designed to resist seismic activities
should have a maximum value of 4.0 mm/sec, The multi story buildings could have a
maximum vibration level of 10.0 mm/sec without any adverse impact from vibration.

Underground tunneling requires drilling and blasting while people live on the ground
level. This operation needs to be carried out very carefully so as to not to make any
inconvenience or structural damage to the existing dwelling units.

It has been determined that for satisfactory tunneling operations, the explosive charge
required would not generate maximum velocity of 3.6 mm/sec. at a place about 300m
distance from the point of blasting. This was found to be the closest distance to the
surface from the tunnel face being excavated and this is in the SAARC village area.
During construction it has to be assured that maximum velccities of vibration will not
exceed this level.
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In addition to this, trials have to be carried out prior to commencement of tunneling
work in proper, to determine the minimum explosive charge |evels required to obtain
the rate of advance required. This is part of the tunneling methodology investigations
to be carried out.

Prior to tunneling it is necessary to carry out a survey on existing cracks on the
existing housing units and while or after tunneling the same needs to be monitored. If
the cracks or any other structural failure is reported, immediate assessment has to be
done by a competent authority, Based on the damage, compensation package must
be worked out or else the repair work has to be conducted as appropriate as possible.

Proper planning is necessary to reduce noise levels within and outside the site.
Enclosures with double leaf walls (with an air gap inside and the interior of the walls
lined with 2 inch alass wool layer having a density of 64 kg/m®) are necessary for all
areas where high or disturbing noise levels are likely to be generated. Further it is
crucial that the masonry walls in such facilities are finished with a render or cement
based paint in order to avoid possible cracks and gaps. Also the roof needs to be lined
with suitable sound absorbing material such as acoustical tiles, cork and felt, etc. and
the doors should be properly sealed with rubber beadings.

Facilities where noise levels are likely to exceed 80-85 dB(A) should be well enclosed
and such areas should be marked with special warning systems with access being
restricted or being limited to certain time periods and only with ear plugs/muffs.

The generator rooms and other areas where machinery and equipment (that are likely
to produce structure-borne and ground-borne vibrations) are placed need be located
away from other facilities to avoid potential vibration effects on any nearby structures
and inconvenience to workers. Otherwise all these machinery and equipment should
be effectively isolated with well designed dampers fixed on to them and even rubber,
cork or felt pads should be used as resilient mats or pads under these machinery and

equipment.

In addition, it is important that all machinery and equipment used in the power plant for
electricity generation works are properly and regularly maintained to cut down high
noise levels.

Exhaust lines connected to building walls too should have properly designed damping
material to prevent structure-borne vibrations. Further the exhaust lines should be
fairly wide, equipped with spoilers and well insulated with suitable noise absorbing
material throughout the height of the lines.

Proper landscaping of the outside area of facilities and the parking area where high or
disturbing noise levels are likely to occur has fo be carried out with planting of thick
and tall native vegetation. In other words it is recommended to have a greenways
concept to further reduce air-borne noise transmission and even arrest wind induced
dust, intercept rain, decelerate run-off and to minimize visual intrusion impacts.
However, planting should be preferably carried out in a zigzag manner, hence to
effectively intercept the escaping sound waves and attenuate it.
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During operation

During the operational phase it is anticipated that road and parking area maintenance
activities would required to be carried out. Although high noise generation scenarios
are temporary the relevant mitigatory measures with reference to minimization of high
noise generation should be practiced. For example, the use of high noise generating
pneumatic construction equipment should be restricted to the extent possible and any
repairing or maintenance works too should be carried out only during day time.
However, when night maintenance is reguired sometimes to cater to the system
requirements, all precautions will be taken to comply with the standards.

All these relevant mitigatory measures should be implemented by the Power plant
authorities and the contractor involved in undertaking the repairing/maintenance
works, It is also imperative that during such maintenance construction works noise
monitoring is carried out by Power plant authorities and contractor in order to minimize
or avoid generation of high disturbing noise levels. This task should be carried out
throughout the period of the maintenance works and it should be ensured that the
noise levels are not exceeding the day time stipulated limit of 50 dB(A) for silent zones.

Traffic management practices

Table 5.3 Necessary actions to control possible high noise levels
In certain areas of the road traces

Maximum
Category Description Permissible Remedial Measure
| Paddy, rubber, tea
| v
:';:#?E e coconut, water shrubs - Mo aclion necessary
N | and marshy areas | |
' Schools, religious places, '
Sensitive [fbraries, public meeting, 52 (Interior) Sound barriers and sound insulation
areas rooms, courts, &7 (Exterior) techniques
. residences, hospitals, ete. | |
Buffer zone with luxuriant vegetation and
iree canopy layers and sound insulation
Home gardens and other e S k
Developead ) f affected buitd ting thick
: o areas not included in the 72 {Exteriar) | Vs o .tngs (A Skt ke
iands ) | and tali vegetation notably shrubs and
above categonies : :
frees such as weeping willows couid be
used for this purpose)

) Mazirnuem permissible fimits stipulated by the Federal Highway Association of USA (FHWA)

It is recommended to limit the number of vehicles particularly heavy vehicles and
bowzers entering the site during the night time. Further it is important to emphasize
that all vehicles are regularly and well maintained to reduce air pollution as well as
undue noise.

Also necessary actions may be exercised in certain areas (especially in urbanized
areas having noise sensitive places such as residences and schools) of the road
traces to be used in order to cut down any high or irritating vehicular noise levels that
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5.4.5

54.51

5.4.5.2

5.4.53

5454

may arise during pericds of heavy traffic cungéstions. Table 5.3 above illustrates the
necessary actions to be exercised in certain areas of the road traces to be used.

Mitigation of Impacts on Bed rock stability

Construction of dam

Damages to the bedrock during blasting will be minimized by adopting control
blasting. There will be no adverse impacts on bedrock stability due to construction of
dam.

The earth and rock in the slopes that could be destabilized due to excavation will be
minimized by maintaining a safe slope angle.

The grout curtain will block the underground seepage paths in the vicinity of the dam
and thus will cutoff the under ground water flow across and along the dam axis, This
will improve the long term stability in addition to seepage cut off,

Dam™ construction will be carried out adhering to the applicable standards and
specified limits. Considering the present geological and geotechnical conditions at
site, bedrock stability will improve immediately after the construction.

Penstock installation

Penstock anchors will be seated at a suitable level in the bed rock so that the stability
of the rock is not disturbed. Construction of anchor blocks will involve uprooting of
trees and moderate excavation of soil on slopes. De-stabjlization of slopes will be
prevented by maintaining a safe slope angle and using preventive measures such as
soil nailing, vegetative cover and rock belting if necessary.

The amount of earthwork is bound to affect the drainage of surface water during
construction. Therefore, all excavated pits will be filled back as early as possible o
avoid any ponding during any rain storm. In practice, excess earth material due to
excavation pits will be placed nearby the penstock line, Therefore, tendency of de-
stabilizing and erosion due to lose scil is relatively significant immediately after
excavation.

Power house construction

A deep excavation will be done at this site. If stabilization methods are not adopted
rock and soil mass failure can occur and cause damage to workers and property.

Application of control blasting will minimize the impact to the bed rock stability. De-
stabilization of slopes can be prevented by maintaining a safe slope angle and using
preventive measures such as temporary support systems, soil nailing and rock
bolting.

Tunnel construction

The length of the tunnel is 2.896 km and rock within more than 2.5 km will be blasted.
Uncontrolled blasting methods can damage the bed rock. Roof failure in weak zones
can cause damages to workers due to rock mass failure.
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Application of controlled blasting methods will minimize the damages to bed rock and
cause no significant impact to bed rock. Temporary support system will be used in
weak zones to prevent damages to workers.

Transmission Line

Tower foundations will be constructed at a suitable level in the bed rock or anchored
to the same to avoid destabilization of bedrock.

During the stringing works, best engineering practices will be adopted to avoid /
minimize disturbances to the river banks. Care will be taken not to obstruct any
natural processes such as surface water runoff and river water flow during
construction works.

Retaining structures will be built with necessary drainage facilities around the existing
fowers located in sloping areas or any locations disturbed by the project
implementation,

Debrisfwaste/tunnel muck/disposal facilities method and location

During Construction

= Solid waste management

Contractor will be required to remove the construction debris, arising out of the
construction operations such as used formwork, pieces of metal, lubricants etc. to
be disposed safely elsewhere. Solid wastes including any debris will not be left after
construction werks is complete since it may be carried away by water.

Locations of sites for disposal of spoil will be carefully selected. In the carefully
selected locations the debris and spoil shall be disposed in such a manner that
waterways and drainage paths are not blocked, the disposed material are not
washed away by floods and will net be a nuisance to the public. Recycling potential
of some of the construction generated wastes such as excess concrete and soil will
be looked for. Therefore attempts will be made to trade off or sell such wastes to
relevant stakeholders (if not the excess material may be used for other or future
construction works). For example, concrete and bricks could be crushed up to make
aggregates required in road repairs. The excavated material will not be left in the
construction area or disposed to water bodies or left near water bodies in order to
avoid degradation of the water bodies but will be dumped in lands with similar soil
layers with the provision of adequate drainage facilities.

All scrap materials such as cables, metal structures, stee! wires, insulators involved
in power line construction works for the site need removal after construction works
are complete and wherever possible attempts will be made to evaluate their
recycling potential,

Left-overs including wastewater treatment plant sludges from asphalt plants will be
dumped only in pre-determined places which do not disturb public, aguatic and
terrestrial biodiversity. Nevertheless, these left over material needs to be safely
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disposed in accordance to guidelines on disposal of contaminated material and it is
recommended to carry out the US Environmental Protection Agency (USEPA)
prescribed toxicity characteristics leaching protocol (TCLP) test prior to disposal,
Wherever possible, options should be evaluated in trading off the left over material
for the construction industry.

It is also necessary to provide the work force with appropriate municipal solid waste
facilities in terms of collection, transport and final disposal. For this purpose
sufficient number of separate bins having well clesing lids with clear instructions and
figures will be provided in the project area in order to segregate the perishable or
biodegradable wastes from recyclable material such as cardboard and paper
products. In this respect green coloured bins, blue coloured bins, red coloured bins,
brown coloured bins and orange coloured bins should be provided for the purpose
of collecting biodegradable wastes, paper, glass, metal and plastic and polythene,
respectively in accordance to the technical guidelines on solid waste management
developed by the CEA in 2005. Attempts have to be made to exclude flies, birds,
rats and even domestic animals such as cats and dogs to avoid garbage disposal
and spreading. The collected biodegradable or perishable solid wastes containing
essentially leftover food such vegetable matter may be composted or arrangements
should be made with the relevant local authorities to regularly dispose of the
collected wastes provided it is well segregated. The recyclable waste material such
as paper, metal and plastics may be handed over to stakeholders involved in
recycling or handed over to recycling centres established.

* Tunnel muck / Spoil disposal

The re-use of spoil material will be explored and whenever possible they will be
used. Part of the tunnel muck is used as aggregates for concrete works. The
disposal of tunnel muck will be done only at the designated places. The proposed
alignment of head race tunnel, surge shaft, powerhouse and tunnel outfall area are
along the left bank. The tunnel will be excavated from the two ends and there will
not be any adits. Spoil will be dumped at the locations identified as shown in Figure
2.15 (reference iftemnos. 1, 6, 7, 8 and 9in Appendix F).

The dumping sites should not harm the aesthetics of the environment and the
tunnel muck dumps should be made stable. Therefore tunnel muck wil be
deposited behind rock bunds that are suitably built with safe slope angles and
berms to ensure stability of the slope. Provide toe filters in the bund fo prevent loss
of fines.

Dump sites will be designed according to the geo-morphological features and the
properties of the material to be dumped.

(it  Demarcate dumping areas not obstructing the natural drainage paths or
provide adequate drainage paths if required.

(i)  Providing steps at the hill side so that proper connectivity with the existing
ground is achieved.
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(i) Construction of a retaining wall around the perimeter with the large rock
particles or rubble or gabion boxes. This can be constructed stepwise. After
the inner area is filled as described in (ii), next step of perimeter wall can be

canstructed.

(iv) Dumping soil and other loose material in layers inside the perimeter wall and
compacting to achieve a desired density (if soil field density=85% proctor).

(v} Maintaining a slope so that a FOS$>1.3 is achieved or <25°

(vi) Provide berms if fill height increases to avoid sudden earth mass failure.

It is also needed to ensure that the material dumped is not contaminated with
harmful matter.

Cover the surface with a suitable soil that promote plant growth and vegetate the
slopes with suitable plants that reduce erosion.

Out of the five dump sites, four sites (excluding MASL site) are located on hilly
lands. Even though there are no streams located inside the sites selected for
dumping tunnel waste, there are seasonal streams present at the bottom of the hill
and therefore sediments can get washed into these streams. Therefore permanent
erosion and sediment control measures such as silt traps should be installed around
the dump sites to prevent such sedimentation events.

When dumping, care will be taken not to create water holes so that with rainfall the
threat of mosquito breeding is minimal. The disposal areas will be managed during
construction such that no fine material will be washed down to the river. Therefore
tunnel muck disposal sites will have sediment traps such that any fines and solid
particles will be settled before runoff from the dumping areas enters the waterways.
Properly designed sedimentation pits are a major feature in prevention of waste
water and solid particles.

Aifter completion of construction work, dumping sites will be covered with top soil
such that grass cover and small shrubs can grow over them.

A Memorandum of Understanding between the Ceylon Electricity Board and the
Mahaweli Authority of Sri Lanka will be made in relation to provision of necessary
general specifications for the relevant contractors for management of tunnel muck
dumping sites in the Mahaweli river reservation areas within 60m. A sample MOU
in this regard in accordance to the conditions stipulated by the MASL is given as
item no. 1 in Appendix F.

During Operation
= Disposal of solid wastes

The power plant authorities have plans of making necessary arrangements with the
local authorities to collect and dispose Municipal Solid Waste (MSW) on a daily
basis. However, proper large bins or containers must be provided in all
infrastructure facilities and the bins should be of different colours with clear
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instructions and figures in brief, thereby explaining as to what type of wastes are to
be disposed. In other words green coloured bins, blue coloured bins, red coloured
bins, brown coloured bins and orange coloured bins will be provided for the purpose
of collecting perishable wastes, paper, glass, metal and plastic and polythene
respectively In accordance with the technical guidelines on solid waste
management developed by the CEA in 2005. This is important for the purpose of
segregating the perishable wastes from recyclables such as glass and plastics,

The garbage bins provided for the collection of perishable wastes should be lined
with biodegradable bags. It is also imperative that all the bins have well closing lids
and are closed at all times to avoid rummaging by stray dogs or other animals such
as birds and even to prevent access to flies and other insects.

in addition to placing garbage bins in the civil infrastructure facilities where the
project activities would occur, garbage bins will also be provided in the vehicle
parking area. Collection of garbage and cleaning of these areas too will be done on
a regular basis by the local authorities particularly during periods of low traffic (e.g.
during late night and early mormning hours).

Regular sweeping of roads using manual labour or mechanical litter collection
systems (for example devices having a series of rotating plastic teeth that fling the
litter intfo a collection basket or devices equipped with vacuum arms on a truck to
suck up the roadside litter while cruising at highway speed) is recommended rather
than flushing with water to effectively remove litter as well as nutrient rich dirt,
organic matter and other contaminants, Further regular sweeping tends to improve
the aesthetics of the landscape and prevents blocking of drains.

It is also recommended that the power plant authorities carry out regular surveys
pertaining to the adequacy of bins and other facilities for garbage collection. Also
the efficiency of the relevant local authorities has to be assessed with reference to
the daily collection frequency, thereby to avoid unnecessary, nuisance collection of
garbage heaps and subsequent vermin problems and odor due to anaerobic
decomposition.

In the case of disposing recyclable waste material it is recommended to set up
networks with relevant stakeholders involved in recycling or purchasing such wastes
to be used as resource for other purposes and to the exient possible options of
recycling and reusing recyclable waste material have to be looked into within the
power plant site.

5.4.7 Restructuring of the surrounding environment including landscaping of the

construction areas.

In this regard a Memorandum of Understanding between the Ceylon Electricity Board
and the Mahaweli Authority of Sri Lanka will be made in relation to provision of
necessary general specifications for the relevant contractors for environmental
protection and scil conservation measures, clearing of work sites and landscaping of
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the areas affected by construction activities (of both permanent and temporary
facilties) etc. in the MASL reservation areas.

Restoration Plan for Quarry Areas

It is suggested that the voids generated of quarrying of rocks may be refilled with muck
which would be generated as disposable wastes not suitable for construction, This
may be stabilized after refilling and planting grass, shrubs and trees along slopes. This
area affected will be reclaimed and restored by engineering and biological measures
and providing suitable landscaping to improve the aesthetics of the area.

Landscaping of construction areas

As a part of various project related activities it is also proposed to develop nature
parks, children's parks, gardens, and other recreation facilities near the project area
once the construction activities of the project are over. During the construction of main
features like Dam, Tunnels, Power House and other building structures of the project
including residential camp and project roads, various slopes may be disturbed which
shall be stabilized using measures like benching and plantation as proposed above in
the soil conservation plan based on slope section 5.4.1.2

Proper landscaping of the outside area of facilities and the parking area where high or
disturbing noise levels are likely to occur has to be carried out with planting of thick
and tall native vegetation. In other words it is recommended to have a greenways
concept to further reduce air-borne noise transmission and even arrest wind induced
dust, intercept rain, decelerate run-off and to minimize visual intrusion impacts.
However, planting should be preferably carried out in a zig-zag manner, hence to
effectively intercept the escaping sound waves and attenuate it.

5.4.8 Public health measures to control vector and water born diseases

Steps should be taken as appropriate as possible to prevent mosquito breeding in the
working areas of the project. The breading sites such as ponds, depressions or areas
of shallow water logging should be refilled with excess of excavated material, Ponding
of the low lying area near the confluence of Ulapane Oya with the Reservoir may be
tackled by filling the maximum extent of such area with loose sand generated during
excavation works in project area.

There are one perennial and several other seasonal streams located downstream of
the proposed dam site (Sooriyagoda Ela, Imbulu Ela, Galkotuwa Ela and Umagiri
Uyana Dolapara etc.). Therefore from the dam, downstream up to the proposed
powerhouse the river flow consists of drainage from an incremental catchment of 4.87
Km? and the mean monthly flows of the downstream in this stretch is as follows.

Month  Jan Feb Mar Apr May Jun Jul Aug Sep Ol Now

Flow .18 .13 0.12 018 o.24 0.28 0.27 26 0.25 043 0563
imils)
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After release for irrigation and other industry, the balance flow from the environmental
flow of 1.5 m®s combined with the flows contributing from other small streams
downstream of the dam will have a sufficient flow to prevent formation of stagnant
water pockets in the river stretch between the dam site and the tail race thus
preventing the spread of vector borne diseases such as dengue in the area.

Examination of the construction site with the Public Health Inspector will be
recommended so that the possible sources for health hazards could be aveided.

During the construction period of the project the project staff and workers and migrant
labourers along with their family members needs to get vaccinated / inoculated against
infectious diseases. Regular health check-up and programmes are to be set up to
check endemic diseases.

5.4.9 Disaster Management Plan

Dam failure is a hazard which has a potential of becoming a disaster, if proper disaster
management and mitigation measures are not ensured. For the proposed project,
Emergency Action and Preparedness Plan (EAPP) has to be prepared, to identify
potential emergency conditions at the dam and to specify preplanned actions to be
followed to minimize property damage and loss of life.

The Emergency Action and Preparedness Plan has to specify the actions CEB should
take to moderate or alleviate the problems at the dam. EAPP should have the
following.

* procedures and information to assist the authorities in issuing early warning and
notification messages to responsible downstream emergency management
authorities.

* inundation maps to show the emergency management authorities of the critical
areas for action in case of an emergency

A disaster preparedness plan essentially contains measures to be taken before, during
and after disaster strikes. It contains an inventory of what materials are available,
where and with whom, and the delegation of responsibilities among various officials
and other government departments.

Disaster Management activity can be divided basically into the following three stages:

() Pre-disaster stage which involves disaster preparedness and framing up of
emergency action and preparedness plan;

(iy Emergency stage which involves implementation of contingency rescue and relief
aperations, and,

(i) Long term post disaster stage which involves rehabilitation of affected persons,
strengthening/ re-strengthening of existing health facilities and infrastructure,
rehabilitation of educational activities within the disaster affected region and
rehabilitation of women and children affected by the disaster.
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Moragolla dam failure due to overtopping is highly unlikely situation as the spillway has
been designed with five gates which are capable of passing 6500 m*s in a flood
10,000 year return period even with one gate non operational as have been discussed
under section 4.4.1. However in the improbable situation of all gates non-operational,
the dam will overtop even for floods of 2 year return period as have been discussed in
section 4.4.1. In this context, the Disaster Management Plan for dam failure due
overtopping has been discussed.

Disaster Management Plan has to be prepared on the basis of Dam Break Modeling
which can be undertaken during the detailed designs of the Moragolla Hydropower
Project. The dam break modeling predicts the movement of the flood wave
downstream of the proposed dam to determine travel time, maximum water level
reached, identification of inundated areas etc.

If there is a danger of over topping of the dam, the Engineer in charge of the dam will
immediately report to the superior officer for further action. For that purpose they are
supplied with communication facility in their residence and there should be standing
orders to cover such situation, Engineers responsible for preventive action for
unforeseen events should identify sources of repair equipments, materials, labour and
expertise for use in case an emergency. It is desirable to store sufficient quantities of
construction materials and keep equipments at safe place from the dam site or
wherever it can be readily available. The construction materials include stone, rip-rap,
sand bags, cement, plastic sheeting, etc; equipments such as cranes, shovels,
bulldozers, etc. should are readily available when required.

The level at which the situation reaches an emergency status will be pre-determined
and shall include the stage at which the surveillance requirement should be increased
both in time and level. Whenever there is a possibility that flood water could raise the
reservoir level beyond expected, the Engineer in charge should netify to higher official
of the CEB and Chief Enginesr in charge of Dam safety, District level officers of the
Kandy District Disaster Management Coordinating Unit, various other officers such as
the Superintendent of Police, the officials or Transport, Railway, Health Department,
major industries / installations downstream, publicity officer the following information :

» Existing reservoir elevation
s (Observed rate of rise of water level per day

* Danger level

If the communication with the dam site is lost, the site engineer should take the
following actions:

Discharges from the boftom outlet should be increased if the reservoir is above the
specified level. When increased release is necessary, this should be done in stages so
as to allow the river in the downstream poriion to rise gradually. However, if in the
judgment of the Engineer-in-charge, this would be inadeguate for the safety of the
dam, larger releases should be made.
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Toe and abutment should be checked for any new seepage or abnormal increase in
guantity of seepages or any indication of muddy or silt flow in the discharge from the
embankment,

Efforts must be made te contact key personnel, through special messenger to carry
request for assistance to the nearest place where communication is available.

Proposals for Emergency Action Plan along with arrangements for early warning
systems and details required to ensure the dam safety aspects have been discussed
in detail in section 2.2.13,

5.4.10 Re-establishment / restoration of infra structure

It is proposed to develop greenbelts in the excavated quarry site and muck dump sites
after land filling and landscaping (terracing and construction of retaining walls) apart
from the designated greenbelt area, in conformity with the engineering and aesthetic
needs of the area.

The greenbelts have to be developed in a phased manner. In the first phase, the
activity can be initiated in the open spaces in the side of the inundation area on either
bank. In the second phase, the muck dump yard, the excavated quarry site and the
temporary labour camp areas can be included.

Greenbelt development should be worked out in consultation with the forest
department/ agricultural department. Such scientifically designed/ planned greenbelts
will improve the aesthetics and environmental quality of the area apart from providing a
field model for conservation education.

5.4.11 Mitigations measures for impacts on discharge capacity of the river

Backwater studies carried out for the project indicate that there will be no impact on
the river reaches of Mahaweli Ganga, Kothmale Oya and Ulapane Oya in the case of
floods and normal reservoir operational conditions due to construction of the proposed
project.

However, during the studies it was noted that even without the proposed project there
could be certain ponding in Ulapane Oya during floods of higher return period in some
areas upstream of the bridge over Ulapane Oya on the road from Gampola to
Nawalapitiya. This was confirmed by the people in the area including the Grama
Niladhari.

Effect of the bridge opening on these upstream flood levels was also investigated and
it was found that ponding was not due to any downstream control imposed by the
bridge opening but due to mild slopes of the reach upstream of the bridge,

Though this inundation and flooding is no way due to the construction of the proposed
project as they are present occasionally even now, in the future, once the project is in
place, such flooding can be conceived to be due to the project by the communities who
will not remember it as old feature.
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Present land use of the area subjected to flooding comprises of paddy lands, some
Jasmine plantations and reed beds on stream banks. However, it can be seen that
this flood plain being gradually encroached and some buildings are coming up. As a
mitigatory measure it is proposed to mark the area of Ulapane Oya below contour of
550 m asl, as an area not permitted for construction. Further, it is also seen that there
exists some buildings and houses within the 100m reservoir reservation of the
proposed project. Any future constructions in this reservoir reservation area can be
prevented by declaring the 100m strip of land around the perimeter of the reservoir
FSL as a restricted zone that will be managed by CEB.

The property rights of the existing habitat will remain with the owners of the properties.
CEB will maintain the reservation area as a green belt (wherever feasible), and
appropriate action will be taken to prevent earth slips, erosion etc.

Prior approval of the General Manager, CEB will have to be obtained for excavation /
removal / filling of soil, dumping of material and developments which may impact the
stability of the reservoir banks. Security huts will be setup where necessary for proper
management of the reservation. The water rights of the reservoir including reservoir
operation and maintenance (such as desilting etc.), navigation etc. will be controlled
by CEB.

CEB will work out a suitable mechanism to exercise restrictions within the reservoir
reservation area, This mechanism will be tied up to the current practice followed for
obtaining required approvals from the local authority and / or any other authority.
Further, a legal framework to enforce above restrictions will be prepared, with the
assistance of the Attorney Generals Department.

5.4.12 Mitigation measures to address possible Impacts due to breaching of coffer dam
| dams and possible hazards that may arise due to disease outbreaks due to

ponding

Although there is no threat to the downstream users or property due to a breach in the
cofferdams of the proposed project, there is a hazard posed to the workers inside the
dewatered side of the river channel in the event of a breach in the coffer dam.

Therefore coffer dams will be monitored round the clock by persons designated
especially for the purpose and any weakening in the coffer dams will be promptly
remedied and strengthened. Standing orders will be established on the methodologies

in carrying out such strengthening and repairs to the coffer dams while workmen are in
. side the dry areas.

Water levels in the formed river channe! will be constantly monitored and all work will
be ceased and personnel working within the areas protected by the coffer dams will be
promptly evacuated when the channel water level reaches a predetermined level
When deciding this level consideration will be given in time required for satisfactory
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evacuation and a suitably low water level will be assigned as the threshold level for
evacuation. These will be strictly enforced as standing orders by especially appointed
safety officials at the work site.

Control of water —relafted diseases

The dengue mosquito menace can be prevented by preventing the formation of any
mosquito breeding sites. Areas such as ponds, depressions or areas of shallow water
logging will be refilled with excess of excavated material. The ponding of the low lying
area near the confluence of Ulapane Oya with the Reservoir may be tackled by filling
the maximum extent of such area with loose sand generated during excavation works
in project area,

5.4.13 Facilitation of the environmental flow requirement down stream of the Dam

The river reach between the point of diversion dam and the tailrace of the proposed
powerhouse is about 3 km. There is one perennial stream and several seasonal
streams draining into Mahaweli Ganga within this river reach. As described under the
existing environment under several headings, there are several users who are
currently utilizing the river flows in the reach that will experience reduced flows.

Table 5.4 Effect on power generation for various environmental flows

| Environmental flow (mis) (o5 | 10 15 |20 |25 | 30 | 38
Long t i |
PR S 81.65 | 79.48 | 77.29 | 7510 | 7292 | 70.73 | 68.53
energy (GWh) | [
| EIRR (%) | 1233 | 1207 | 11.81 | 1154 | 11.28 | 11.00 | 1073 |

| EIRR for 01 yaar delay of project

implementation (% |
PEIat LA) , 1149 1099 | 10.76 | 1053 | 103 | 10.07 | 9.83
[worst case scenario @s per sensitivity [
| |

analysis in the feasioility study) [ {

To meet these requirements as well as of the eco system, 1.5 m®/s will be released
from the reservoir as the environmental flow. A separate pipe outlet will be provided in
the spillway bay of the dam structure at 534m asl to release the environmentai flow
downstream.

From this environmental flow, the estimated requirements of irrigation scheme fed by
Dunhinda irrigation canal (0.28m%s) and the Crysbro Broiler Processing Industry (0.01
m*/s) will be supplied on a continuous basis. The balance flow coupled with the local
inflows from the above mentioned streams in the river reach downstream is expected
to provide the flow requirements of the river reach downstream,

To ensure that these water users get their flow requirements, the Dunhinda irrigation
canal intake, 200m initial section of this irrigation canal and the water intake of the
Crysbro Industry will be rehabilitated at CEB cost (reference ftem nos. 2, 15 and 16 in
Appendix F).
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Also, necessary measures will be taken by CEB as follows to address the concerns of
those participated at the awareness meetings organized by CEB, the Project
Proponent as discussed in section 4.6.1.

(i) Action has already been taken to inform the relevant tax officer concerned of the
Sri Dalanda Maligawa and the company collecting taxes about the project. The
Diyawadana Nilame and the Sr Dalanda Maligawa Management will also be
informed of the project.

(i) Action has already been initiated to sign a MOU between the CEB and the
Irrigation Department (the tentative MOU subjected to the concurrence of the
Irrigation Dept. is given as item 18 in Appendix F).

Also, action will be taken to discuss with relevant parties with regard to the
possibility of getting water requirement of NWS&DB from the proposed reservoir
of the Moragolla Project without blocking the Raja Ela.

(i) The canal length within the Proposed Moragolla Project premises will be repaired
and maintained CEB by at CEB cost. However for the canal length beyond the
project premises up to Raja-Ela section, required corporation will be given by
CEB after discussing with the Irrigation Department. During the initial stages of
project construction, infrastructure development will be undertaken and therefore
the repair and rehabilitation works of the Dunhinda canal also will be done
concurrently.

It was assured by CEB that during project construction, water to the Dunhinda
canal will be continuously supplied.

(iv) Providing employment opportunities to the members of the affected farmer
communities will be given.

(v} As the water requirement of the Dunhinda canal is definitely met by CEB, there
will be no problems such as not been able to cultivate and drying up of wells.

(vi) It is possible to make the people aware of road widening and this will be
discussed with the Divisional Secretary and required action will be taken.

{(vii) During project planning stage itself, action has been taken to minimize the
possible impacts on cultivable lands by fixing the reservoir FSL at 548 msl

(viii) Pollution of river waters (and hence the water in the irrigation canal) from the
discharges of the Crysbro Industry will not arise as the outlet of the discharge
pipe from the Crysbro Industry will be taken to a downstream location (reference

Figure 3.7) and arrangements will be made for hassle free monitoring of the
guality of water discharged at these locations.
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It is to be noted that with the increase of the environmental flow released downstream,
the energy generated will be reduced and will be as given in Table 5.4. However,
resulting energy deficit due to increased environmental flow has to be met by an
alternative source to meet the electricity demand. This can only be achieved by using
other available energy sources which means further generation of fossil fuelled energy.
Gaseous emissions from fossil fuelled energy generation plants results in climatic
changes and other negative impacts as discussed in section 1.2.

The water requirements of the 3km stretch downstream of the dam up to the tailrace
outfall is not critical from the ecological point of view as this stretch is not inhabited by
rare or endangered species and the prescribed environmental flow is sufficient to meet
the ecological demands of the existing species. Further the water requirements of
other users are met by the project while all measures are taken to reduce the negative
impacts of the proposed project and therefore a release of environmental flow in
excess of 1.5m%/s is not warranted.

5.4.14 Mitigation measures to address construction hazards

Construction hazards are of different nature. 1t is therefare essential to implement the
occupational health guidelines given by Labour Department of Sri Lanka. This
guideline elaborates the typical hazards possible and also the measures taken to avoid
them.

All skilled operators to be engaged in operating heavy machinery like excavators and
earth moving vehicles. All cut slopes, fillings, and other erosion-prone working areas
should be stabilized to an extent feasible for work to be carried out. All excavated soils
to be removed to the soil dumping sites as early as possible without letting it to pile up
near the working areas. Precautions are to be taken when handling excavated loose
material, especially when they are kept in relatively flat ground before being handled
for either compaction or disposal. A safe slope angle has to be maintained to prevent
damages to humans and property due to slope and rock failure during and immediate
after excavations. Strict specifications and guidelines for materials handling should be
written into the contract documentation, especially for earthworks.

During tunnelling adopt controlled blasting methods and proper supporting and
dewatering systems which are designed and supervised by a qualified engineer. To
prevent any accidents from noise, toxic gases, dust, fire and smoke an occupational
health and safety plan needs to be drawn up before tunniling starts.

The mosquito breeding sites such as ponds, depressions or areas of shallow water

logging should be refilled with excess of excavated material,

Construction hazards due to oil spills and contamination with hazardous

materials

During construction

During construction there exist a great potential for oil spills or hazardous material
spills to take place if not properly managed in stores. Different material handling
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techniques are necessary to avoid such spills and if occurs immediate response to
clean them will be taken.

During operation

During the operational phase possibilities exists that there would be oil spills from
bowzers bringing in fuel to the in-house fanks during events such as accidents.
Although risks from accidental spilage and subsequent negative effects due to
improper storage and transport would be low, it is still imperative to implement the
necessary measures to minimize or prevent significant spills. However, at present
there is no proper legislation in Sri Lanka pertaining to the safe storage and transport
of such hazardous material. Nevertheless, the following basic measures need to be
implemented to prevent possible spills from hazardous materials transporting vehicles.

» Pressure-relieving equipment and other safety devices fitted to tanks to be in good
condition.

» Enforcement of stringent speed limits is crucial with implementation of heavy fines
for any violations

» Bowzers fransporting fuel oil have to be ensured that such vehicles are well sealed
to prevent spillage or loss of contents; for example discharge outlets should be
checked whether they are properly sealed with a blank flange or cap on the outside
of the discharge valve.

= Ensure that hoses are stored in such a way that no liquid is discharged while
transporting.

In addition, the power plant authorities will take necessary measures to safely store.
any hazardous materials that may be brought to the site. For this purpose, it is of
paramount importance that the power plant authorities employ persons having
gualifications and extensive experience in handling or managing dangerous goods with
reference to the safe storage and transport of such material, Alternately expert advise
or assistance should be obtained from persons or reputed organizations having sound
knowledge and experience in managing dangerous goods and hazardous material,

It is of paramount importance that the power plant is heavily equipped with necessary
effective fire fighting equipment. It is also of importance that competent personnel are
employed to combat emergency situations, hazardous material contamination
scenarios and fire fighting events.

Emergency Centres equipped with medical care facilities and fire fighting equipment to
be established at the dam site and at the powerhouse site for all the emergencies such
as medical emergency, accidents, fire and others. Safety Inspectors to be made
responsible for due maintenance of the Emergency Centres. Qualified medical officers
and nurses will be made available at these Emergency Centres.

The closest hospital is at Ulapane. Suitable vehicles with drivers to be stationed at all
times at the site to transport injured personnel or sick persons to hospital whenever
required. In addition, first-aid kits will be placed at important locations in the sites for
treating injuries and personnel are fo be trained in emergency treatment,
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5.4.15 Mitigation measures for stabilization of river banks close to Ulapane Industrial
Estate and main road

In addition to following the recommendations made by NBRO in their report on
Landslide Hazard Investigation for the proposed project (Appendix D) which have
already been incorporated hereinto the EIA report, the following measures will be
adopted.

Reducing the slopes to a safe angle

This can be applied to steep and unstable cuts. The safe slope angle depends on the
type of soil and the loads applied fo the slope.

Cut slopes will be designed to the minimum factor of safety of 1.3. A slope may be cut
at one angle for its full height, or alternatively, at angles that vary according to the
materials through which the slope is cut. In the case of scil overlying rock, the slope
can be steeper through the rock than through the soil. Berms may be formed at regular
intervals up the slope. If berms are provided, the stability of both the overall slope and
the slopes between berms should be checked.

If slopes are to be formed in fresh or weathered rock so that joints that dip in to the
excavation are exposed, it may be safer and more economic to form these slopes on a
continuous profile parallel to the joints, rather than providing berms on a slopes that
has intermediate steeper slopes. Consideration should be given to the method of
forming the final face in rock excavations. Controlied blasting technigues will be used
to acceptable standard of finish.

Berms, where used, must be at least 1.5m wide and should generally be spaced at not
more than 1.5m vertical intervals. One of the main advantages of providing
intermediate berms with drainage channels is the reduction in volume and velocity of
runoff on the slope surface and the consequent reduction of erosion and infiltration.
Wide berms can also catch debris from slips occurring higher up the slope, reducing
the damage to structures at the slope. They also improve access for maintenance.
Benches can also reduce stability in adversely jointed soils and rocks.

Horizontal drains or drainage are effective only where the original groundwater level is
high, relative to possible failure surfaces. Any such installation on which the safety of a
slope depends will require monitoring throughout the life of the slope .

Vegetation of the slopes

With the use of the vegetation cover the soil erosion can be reduced. The newly
formed slopes have to be vegetated using the suitable plants.

Vegetation on man-made slopes aids erosion contrel and serves important landscape
functions., The Effects of vegetation on slope stability is a complex interaction of
mechanical and hydrological factors that are difficult to quantify. As yet, there are on

firm design rules, but in recent years there has been rapid growth in local experience
with a variety of vegetation types, and this knowledge can be of valuable assistance to
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the designer. Planting on newly-formed slopes will commence with grass, and a
particular selection of species should be made to achieve a vigorous covering capable
of controlling surface erosion. Low maintenance requirements, low fire hazard in the
dry season and compatibility with other slope plantings are other desirable factors that
will also be considered in species selection.

Slope planting should generally consist of both shrubs and trees, and include a mixture
of species. Typically, a planting programme might consist of 75% trees and 25%
shrubs, with particular species limited to not more then 30% of the mix. Trees are
usually planted as seedlings or whips. Shrubs should generally be planted in a
grouped pattern rather then randomly dispersed among the trees.

Surface Drainage Measures

The factor of safety against failure on any potential slip surface which passes below
the water table can be improved by subsurface drainage, thus reducing groundwater
levels. In any subsurface drainage system, monitoring is important.

In rock masses, the groundwater flow will generally be confined to joints, and therefore
any drainage system must intersect these. Where the drain is above the water table,
consideration should be given to providing an impermeable lining so that the drains do
not recharge the soil or rock. Where an unlined drain passes through partly saturated
zones, seepage from the drain can decrease the pore suction in the vicinity, there by
decreasing stability. In all gravity drains, the outlet to the collecting chambers should
be lower than the drain to prevent water backing-up the drain.

Strengthening appropriate locations with gabions.

Some locations very close to the river bank can be susceptible to erosion and slope
failure. Where adequate space is not available for stabilizing using the above methods,
gabion structures will be used.

Construction of retaining structures.

Retaining walls will be constructed if required to stabilize the earth masse.

Recommended approach for any exposed rock slopes

Most rock slopes, after bulk excavation, need some form of treatment to ensure
continued stability.

1. Scaling. Immediately after excavation, loose blocks or boulders will be removed
from exposed rock faces. Potentially unstable blocks will be removed carefully,
without blasting, to prevent further loosening of the face

2. Buttresses. Buttresses to support unstable rock masses may be concrete or
masonry gravity structures, which can be anchored to improve stability. Drainage
will be provided behind buttresses to prevent water pressure building up in covered
fissures.
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3. Dentition. Bands of soft materials that are exposed in a rock face will be trimmed
back from the face. The resulting slots will then be filled with a suitable filter

material protected by masonry or reinforced concrete to prevent erosion of the soft
materials.

4, Weep-holes will be provided in the facing to ensure that the soft seam is
adequately drained and that high water pressures do not develop. If required,
concrete or masonry facing will be dowelled into the harder rock in which the soft
seams occurs.

5. Sprayed concrete. Sprayed concrete can be used to provide surface protection
for zones of weak or highly fractured rock. Concrete is required to span between
rock bolts or other supports, it will be suitably reinforced with steel fabric that can
be attached to the rock surface with dowels and bolts. Before spraying sufficient
weep holes will be provided where necessary to prevent a build up of water
pressure behind the surface.

6. Dowels. Dowels are un tensioned steel bars, usually 25mm to 32mm diameter and
1m to 3m long, grouted over their full length into holes drilled in the rock. They are
used for reinforcing closely-jointed rock and for anchoring reinforcement, concrete
or masonry and small blocks of rock.

7. Rock bolts. Rock bolts are suitable for stabilizing localized area but will not be
used as a major slope support system. They are generally tensioned steel bars
that comprise a short anchorage zone in sound rock and an un bonded zone in
which tension is developed. The head of the bolt is treaded and fitted with a nut.
Tension will normally be applied by a jacking system. The load developed is
applied to the face by means of a steel plate bearing into the rock surface,
although for weak or badly-fractured rocks, a concrete pad may also be reguired.
Typical rock bolts are 25mm to 40mm in diameter, 3m to 6m long, and have a
tensile working load of up to 100kN.

5.4.16 Mitigation measures for the impacts of the existing and planned project
activities in relation to the components of the project proposal

New bridge under construction at Ulapane

Erosion of the soil overburden near footings of the piers and abutments of the Ulapane
bridge will be mitigated by providing protection measures as suggested by the RDA up
to a level of 1m above the reservoir FEL (reference ifem no. 5 in Appendix A). During
the designs stage of the project, the approval of the RDA will be obtained for the
designs related to these protection measures. All costs related to such improvements
will be borne by CEB.
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Existing Water Intake of NWS & DB at Ethgala

The drinking water requirement of Gampola and Peradeniya water supply schemes
are extracted at locations downstream of the proposed tailrace outfall of the Moragolia
power house and the existing Kothmale outfall. Therefore, the inflows at existing water
intakes of Gampola and Peradeniya includes the flows released from existing
Kothmale reservoir and proposed Moragolla reservoir in addition to flows along the
main river as a present. Therefore the proposed project will have no interference on
the quantity of water taken for the water supply schemes.

The water intake for the Gampola area is at Ethgala as at present but with the new
South of Kandy Water Supply Project, the intakes for the Gampola area will be located
in areas upstream as shown in Figure 4.7 and there will be no interference with the
Moragella project. However as the NWS & DB has plans to rehabilitate the water
intake at Ethgala to cater to the increasing demand, CEB will abide by the conditions
stipulated in the MOU between the CEB and the NWS & DB dated 24.02.2010 given in
Appendix A in jitem no. 3 in this regard fo ensure quantity and guality of water at the
water extraction point.

Impacts on Ulapane Industrial Estate

At the detail design stage, further geotechnical investigations are recommended to be
carried out to determine the stability of the embankment in this area. Nevertheless,
mitigation measures to stabilize the embankments of the Ulapane Industrial Estate and
the main road which may become vulnerable due to water level fluctuations in the
reservoir has been elaborately discussed in section 5.4.15. -

Kandy South Water Supply Scheme

Kandy South Water Supply Scheme once completed would be of benefit to those
people living in the nearby areas of the project. Possible impacts during tunneling in
the proposed project with regard to possible ground water level fluctuations will not be
significant if water supply is made available to the would be affected communities.
Road widening and improvements under the Moragolla project will result in better
access facilities to the road users in the relevant project areas.

5.5  Mitigation measures to address Impacts on the Biological Environment

5.5.1 Impacts on terrestrial fauna and flora
Mitigation measures for removal of trees and loss of vegetation / loss of
habitat for species due to various project interventions

As described in Chapters 3 and 4 considerable numbers of trees over 20 cm DEH will
have to be removed due to various construction activities. The loss of vegetation cover
can be compensated by establishment of a buffer zone around the reservoir that will
also act as an effective mechanism to prevent erosion and sedimentation of the
reservoir while acting as a habitat for wildlife. It is recommended at least 100 m buffer
zone be established around the reservoir and the area can be planted by species that
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are indigenous to the area, The types of indigenous tree species present in the area to
be inundated are listed in the detailed plant list and is given in Table 3.13 in Annexure
5 and frees affected are given in Tables 4.3 in Annexure 7.

Therefare, it is recommended that compensatory tree plantation is undertaken along
the buffer zone reservation of the reservoir. The following native trees that are already
present in the area that will be inundated are suitable for such a tree plantation
programme. They are, Anacardium occidentale (Cadju), Lannea coromandelica (Hik),
Mangifera indica (Amba), Mangifera zeylanica (Atamba), Semecarpus nigro-viridis
(Badulla), Alsfonia scholaris (Ruk Attana), Sterecspermum colais (Dunumadala),
Dillenia indica (Hinda para), Macaranga indica (Kenda), Macarangs peltata (Kenda),
Mallotus tetracoccus (Bu kenda), Phyllanthus emblica (Nelli), Albizia odoratissima
(Huriya mara), FPongamia pinnata (magul karanda), Plerocarpus marsupium
(Gammalu), Hydnocarpus venenata (Mkulu), Litsea longifolia (Rath keliva), Careya
arborea (Kahata), Leea indica (Gurulla), Michelia champaca (Sapu), Cipadessa
baccifera (Hal bembia), Melia azedarach (Lunu midella), Ficus amplissima, Ficus
exasperate (Bu deliya), Ficus hispida (Kota dimbula), Ficus racemosa (Attikka),
Syzygium cumini (Madan), Bambusa vulgaris (Kaha una), Carallia brachiafa
(Dawata), Wendlandia bicuspidate (Wna idala), Acronychia pedunculata (Ankenda),
Madhuca neriifofia (Gn mi), Plerospermum suberifolium (Welan), Symplocos
cochinchinensis (Bobu), Trema orientalis (Gedumba), Debregeasia longifolia (Gas
dul) and Vitex altissima (Mila).

The cost of planting a hectare of land based on current rates is about SLR 40,000 per
ha (approximately 1600 seedlings per ha assuming a 3m x 3m spacing) that will
include obtaining seedlings, ground preparation and planting. Once planted, the cost of
maintaining a ha of planted tress is around SLR 160,000 for a period of three years.
Thus total cost of planting and maintaining 1ha of land will be approximately SLR
200,000, It is recommended at least 100 ha of forest cover being established along the
periphery of the reservoir which will cost approximately SLR 20 million.

With regard to the spoil dumping sites, removal of trees is to be avoided on the site
unless it is necessary. If trees are to be removed, necessary permits should be
obtained from local authorities.

The disposal sites should be rehabilitated once the tunnel waste disposal is
completed. It is recommended that a vegetation cover is established using native plant
species such as Macaranga peltata (Kenda), Albizia falcataria, Mallotus tetracoccus
(Bu kenda), Artocarpus heterophyllus (Kos) and Artocarpus nobilis (Wal Del) that will
increase the habitat value of these sites after disposal is completed.

Mitigation measures for impacts due to recruitment of labour force for
construction activities '

Impact on the communities can be mitigated through proper compensation schemes,
following the mitigatory measures that are described to minimize the effect of
pollutants and off site investments aimed at improving the living conditions of the local
communities.
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Work force involved in the construction activities has to be provided with proper
sewage facilities at least with septic tanks associated with soakage pits. Further the
workforce should be provided with good sanitary and solid waste disposal facilities and
with adequate clean drinking water systems.

Establishment of invasive species

Impacts due to introduction of invasive alien plant species can be avoided by ensuring
that the heavy machines that are used at the construction site are properly washed
down before transporting them to the site. Also, rehabilitate temporary soil storage
sites and sites cleared for construction activities after the construction phase is
terminated.

Disturbance to wildlife and human beings by noise and vibrations

Impacts on biodiversity can be mitigated through measures aimed at reducing air and
noise poliution. Noise and vibrations can be mitigated by reduction of operations at
night time, and proper maintenance of heavy equipment that generates noise.

Impacts on air quality can be mitigated through an efficient traffic management system.
Further dust pollution due to construction activities can be prevented by observing
practices such as wet drilling, avoidance of conducting dust generation activities during
high wind, regularly spraying of water on hauling roads and other roads, covering of
dumpers carrying muck,

Changes in the fopography of the area

Impacts on the topography and landscape can be mitigated by choosing designs that
blend with the surrounding environment and following proper post construction
rehabilitation practices.

5.5.2 Impacts on aquatic fauna and flora with special reference to migration of fish
species and environment flow downsfream of the Dam

Miigation measures for drying of the river downstream of the dam site

The low flows that will be experienced in the stretch of the river downstream of the
proposed dam site will result in partial loss of habitat to the species that inhabit this
portion of the river, The stretch of the river affected by this carries fewer species of fish
compared to the stretch of the river upstream of the dam site. The three endemic
species of fish Puntius nigrofasciatus (Black Ruby Barb; Bulath Hapaya), Puntius reval
(Red-fin two banded carplet; Rathu waral depulliya) and Belontia signatai (Comb tail)

observed in this stretch show a distribution starting from about 400 m downstream of
the dam site and extending upstream into the inundation area and to the upper
reaches of the Mahaweli ganga. Therefore, a small part of their present range
{approximately 400m) will be impacted due to the proiect. However, this will not have a
significant impact on the population of this fish as their main habitat is located in the
upper reaches of the Mahaweli ganga which will not be impacted by the project.
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Further, these three species of fish are found in many river basins in Sri Lanka
including Kelani, Kalu up to Nilawala Basins and therefore the impact on these fish can
be considered insignificant. Therefore the environmental flow of 1.5 m%/s released from
the reservoir coupled with the inflows from the seasonal and perennial streams in this
stretch of the river will be sufficient to meet the ecological demands of the stretch of
the river that will experience low flows due to implementation of the project.

Waste generation and pollution of water courses

Water quality deterioration in the reservoir due to increased nutrient levels can be
arrested by periodic flushing of the reservoir which will be done during flood events.
The bottom outlet provided in the dam will be used to flush off the sediments from the
reservoir bed.

All mitigation measures listed in section 5.4.2 is to be followed to avoid water quality
deterioration due to waste generation and pollution of water courses.

Blockage of movement patterns of the riverine fish due to construction of the

darm

During this study only a single migratory fish species, Awaous melanocephalus
(Scribbled goby) was recorded, That does not preclude the presence of other
migratory fish species such as eels. The impact arising due to the blockage of the river
can only be mitigated with the construction of a fish ladder. However, this is not
recommended as the river is subjected to blockage at many places downstream of the
proposed dam and and none of these dams contains measures to facilitate free
movement of fish across the dam. Therefore the possibility of such migratory fish
reaching the dam is very low. Therefore, incorporation of measures to facilitate free
movement in this particular instance will not be an affective measure. Therefore, it can
be concluded that the dam will not pose a significant impact on migratory fish species.

Increased soil erosion in the area

This is an impact which cannot be avoided but can be minimized by limiting land
preparation stage to the dry period, construction of temporary bunds, placing storage
site away from water bodies.

Burrowing sites, construction material storage yards and solid waste disposal sites
should be located away from the aquatic habitats to minimize run off. The contractor
should draw up and implement plans for decommissioning and rehabilitating any
temporary structures or sites such as labour camps, burrowing sites, construction
material storage yards, solid waste dispersal sites, latrines etc.

Out of the five dump sites four sites (Except MASL site) are located on hilly lands.
Even though there are no streams located inside the sites selected for dumping tunne!
waste, there are seasonal streams present at the bottom of the hill and therefore
sediments can get washed info these streams. Therefore permanent erosion and
sediment control measures such as silt traps should be installed around the dump
sites to prevent such sedimentation events
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Alteration of surface flow patterns

Since the major alteration in surface flow pattern is due to the impoundment of the
reservoir, mitigation of impacts due to this is the same as discussed in section 5.5.1

Mitigation measures to address Impacts on the Social Environment

The Moragolla project is at its feasibility stage and funding will be available / identified
for implementation in near future. The proposed project involves some resettlement
issues and impacts on livelihood and other properties. As accepted and |ong term
practiced norm in project planning and implementation cycle in Sri Lanka, during the
detailed design phase, comprehensive Resettlement Action Plan will be prepared by
CEB to work out comprehensive plans of action to pay compensation for the
homesteads / lands, other property as well as livelihcod support measures for affected
persons.

CEB will prepare a comprehensive Resettlement Action plan (RAP) including all the
details following the policies of National Involuntary Resettlement Policy document at
the detailed design preparation stage. This plan (RAP) will be implemented during the
project implementation phase.

Although the present report includes substantial information on resettlement issues, an
RAP is not appropriate as detailed surveys on the information related to the individual
plots of homesteads and properties affected are liable to be changed between the
timeframe now and the detailed design stage. Once the RAP is prepared and all the
parameters are fixed under the detailed design stage, CEB will be able to implement
the RAP during the project implementation stage.

CEB will carry out detailed measurement survey of all these affected properties at the
detailed design phase and declare cut-off date for the communities. Declaring cut-off
date will help to decide the number of affected persons and the magnitude of
properties. CEB will also inform the communities living in the area about the project
and especially on the cut-off date and therefore, other community members will not
encroach /intervene in the demarcated right of way of the access roads. CEB will mark
the required right of way and inform the communities in each road including the other
relevant stakeholders such as GNs and DS in the area.

Mitigation of Impacts on existing water users upstream and downstream -
Irrigation water users and Crysbro Broiler Processing Industry (Farm’s Pride
(Pvt.) Ltd.)

1.5m%s of water will be released from the Moragolla reservoir as the environmental
flow. Out of this flow, 0.29m*/s will be continuously released to cater to the existing
water requirements of 0.28 m%/s of the Dunhinda canal and 0.01 m®/s of the Crysbro
Broiler Processing Industry respectively (reference item nos. 4, 6, 17 and 19 in

Appendix A).
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Irrigation wafer users

In this connection, two farmer awareness meetings were held by CEB on 08.05.2012
and 18.09.2012 with the participation of the members of the farmer organizations,
officials from the Irrigation Dept., DS office and GNN of the area (minutes of the
meetings and the attendance at these meetings are given as items 13 and 14 in
Appendix F). Al measures that will be taken to address the concerns of all
stakeholders have been discussed in detail in section 5.4.13.

In order to have an efficient system of diversion of water to the lmrigation canal
providing water to Gampolawela Irrigable area, the present diversion facilities will be
re-designed during the detailed design stage in close collaboration with the Irrigation
Department. A sum of Rs. 10.7 Million is the estimated cost for rehabilitation works of
irrigation intake and a 200m length of the Dunhinda canal. Rehabilitation works will be
carried out with the approval of the Irrigation Dept. and all costs related to these
rehabilitation works will be born by CEB. Consensus has been sought from the Dept.
of Irrigation in this regard and such letter of request made by CEB to Dept. of Irrigation
is given as item 2 in Appendix F. The MOU between the CEB and the lrrigation Dept.
is given as item 18 in Appendix F).

CEE will develop an operating mechanism in the operation phase with the Dept. of
Irrigation and will closely coordinate also with the Dept. of Agrarian Development with
regard to the release of water and to its adequacy, timeliness and reliability. CEB will
attend the project coordination committee meetings where agriculture seasonal plans
are prepared and provide guidance for implementation and monitor the seasonal
agriculture plan. If there will be any issues related to the water issues due to the power
project operations CEB will take the responsibility to attend to such issues.

Crysbro Broiler Processing Industry

CEB will carry out all necessary modifications to the water intake at it's present
location so that the required quantity of water is diverted through the intake throughout
the year. All costs associated with such improvements will be borne by CEB.

With regard to release of water to cater to the requirements of the Crysbro industry,
mechanism is to be developed by CEB to release the reguired quantity and establish
norms to operate the system developed for water releases to avoid conflicting
situations with the owners of the Crysbro industry.

Meetings were held by CEB with the Crysbro Industry officials and its' management in
this connection and the minutes of such meetings is attached as item 15 and 16 in
Appendix F.

The suggestion of Crysbro Industry Management is to have their existing water intake
relocated at a suitable location further downstream and below the taiirace outlet of the
proposed Moragolla Hydropower Plant. As explained by them, the purpose of such
relocation is to ensure the availability of sufficient water even in extreme drought
conditions. In this regard, CEB consulted the MASL and they have no objection for the
proposed intake relocation subjected to the provision of only one intake is used from
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this area. However, if such relocation of the intake is required, Crysbro Management
will require to obtain the official consent of the MASL,

The cost of re-designing and construction of the Crysbro Industry’'s new intake and the
cost of maintenance of the intake and associated tubing system will be borne by the
Crysbro Industry. In addition, expenditure for pumping water would alsoc be borne by

the Crysbro Industry. Crysbro Industry Management requested CEEB to transfer the
cost of medification of the existing water intake at its present location (which CEB
would otherwise have incurred) towards the construction cost of the intake at the new
location downstream so that the Crysbro Management will have to bear only the
balance cost.

Provided that this proposal is to be implemented instead of modifying the existing
water intake, during the detail design of the project, CEB will quantify the cost of
modification of the intake at its' present location and a suitable mechanism of
transferring such costs to the Crysbro Industry will be worked out through the relevant
DS of the area (Ganga |hala Korale).

If this intake relocation is to be materialized, it will be advantageous for both the
affected party (Crysbro) and the Project Proponent (CEB).

Also, as mentioned in section 3.1.4.4, fecal pollution levels of water in the river section
downstream between the dam and the powerhouse is already high. In order to prevent
further aggravation of the situation, the effluent pipe outlet of the Crysbro Industry
which is presently located within this river siretch will be re-located to a point
immediately downstream of the tailrace outlet (Figure 2.9 shows the arrangement of
re-location of the discharge pipe outlet). All costs associated with such improvements
will be borne by CEB while the discharge pipe will be maintained by the Crysbro
Industry,

As discussed in section 5.4.8, there is one perennial and several other seasonal
streams located downstream of the proposed dam site (Sooriyagoda Ela, Imbulu Ela,
Galkotuwa Ela and Umagii Uyana Dolapara etc). Therefore from the dam,
downstream up to the proposed powerhouse, the river flow consists of drainage from
incremental catchment as discussed.

Therefore the balance flow from the environmental flow (after release for the irrigation
canal and for Crysbro industry) coupled with the inflows from this increment catchment
is expected to provide the requirements of the eco system, bathing and washing needs
of the people who use the river downstream.

Sand miners

CEB will coordinate with the Geological Survey and Mines Bureau and facilitate to
expedite the process of issuance of new licenses for new mining locations for the
affected persons who are eligible for sand mining operations and who will have to
forego mining operations due to the proposed project.
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As livelihood support measure, each affected party will be compensated for the period
they are compelled to forego sand mining activities. CEB will observe and study the
sediment flow data to monitor the effects on these sand miners and will pay
compensation to these mine operators for the affected period (until they obtain new
sand mining license). Compensation will be paid amounting to the net income they
have been receiving from sand mining subjected to the conditions imposed at the
issuance of license by the government (updated details as at 01.10.2012 of sand
mining activities, sand miners and the net income received according to mine
operators are listed in Table 3.22).

CEB will also explore the possibility of providing employment at the construction sites
and also during the operation phase of the project to those who loose their opportunity
of sand mining.

CEB will also make arrangements to provide labour work during construction for the
labourers who will loose their work at the present sand mines due to the proposed
project.

These needs are to be negotiated with the contractors during construction. Most of the
sand miners carry out sand mining without the necessary permits and therefore this
alternative could be convinced to these sand miners.

During the detailed design stage, CEB will prepare the comprehensive RAP to work
out comprehensive plans of action required to pay compensation to the affected sand
miners

Bathing and washing

Due to the impoundment of the reservoir area, the local people who used to take bath
in the river will be deprived of their bathing sites at the river stretch. A safe pool will be
built with steps leading to it near the new Ulapane bridge to meet for bathing purposes.
This will provide safer facility for about 100-110 families who use the rive both at
upstream and downstream locations of the proposed dam site. They will also have
their own choices to reach other bathing locations of the river in the down stream

arcas.

There may be positive impacts for the people using river for bathing as the
environmental flow is released downstream of the dam and it can be a reliable supply
that will become beneficial to the river users for bathing purposes.

Group discussion (vi) in Annexure [ gives the outcomes of the discussions with the
river users for bathing and washing purposes.

5.6.2 Mitigation of Impacts due to the Access Roads
The business activities carried out in these affected sections of the two buildings will
need to be stopped temporary. The daily income of these business activities need to
be calculated and pay compensation until the road improvements are over. After that
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the affected persons can restart their activities in the same business building. The core
business activities of these two places will not be negatively affected.

The person whose business place (small hut in 3 perch land) which will be fully
affected in the proposed road diversion in right bank will be compensated for his
business structure and land. He will be able to start same business activities in a new
place. Until such time (until he is resettled or get resettled himself with the money paid
as compensation by the project) his income from the business center need to be

compensated.

The design engineers will explore all the possibilities to avoid negative impacts on
properties such as houses and lands located in the right of way of the roads. All the
properties that cannot be avoided will be properly compensated and the legal
procedures and other measures have been highlighted in the section on Resettlement
plan in sub section 5.6.5. However, comprehensive action plan for mitigating the
resettiement impacts will be developed by CEB during the detailed design phase of the

project.

All existing access paths that are being hindered by the proposed project will be given
alternative access routes. Such access routes will be provided with the consent of the
affected communities, relevant Pradheshiya Sabhas and the Grama Niladaris of the
areas.

RDA approval will be obtained for all designs and improvements for the roads and all
costs associated with these new constructions and/or improvements will be borne by
CEB.

5.6.3 Mitigation of Impacts due to various project interventions
Reference is made to Table 4.271 in Annexure 7 with regard to the overall list of

likelihood affected families due to various project interventions. The likelihood affected
homesteads/lands have been marked in Figure 3.7

Most of the affected persons (APs) are not required to be evacuated from the present
locations and these have ben discussed below. According to the overall list of APs
there are 52 families who will have negative impacis due fo different project
interventions.

The social impact assessment team together with the engineers of the EIA team made
attempts to explore the possibilities (engineering) to reduce the number of APs.

The information on the feasibility to reduce the number of affected homesteads and
land plets have been listed below.

Likelihood affected by the Reservoir

The 14 homesteads listed from nos. 1 — 14 in Table 4.21 cannot be prevented from
the need to evacuate through any measure. They will become significantly vulnerable
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homesteads (properties) and therefore, such high risk should not be taken by any
body.

The 06 homesteads listed from 15-20 in Table 4.21 will also need to be evacuated due
to the nearness of the FSL and effects on these steep slopes due to water level
fluctuations,

In addition there are four families (ID numbers 49, 50, 51 and 52 in Table 4.21 living in
two line houses where the labour camp is to be established. Being located in the
upstream area of the proposed dam on the left bank and with the reservoir inundating
the toe of this bank, possible effects on the existing slopes could result. In addition,
this group is an isolated group and therefore is a socially vulnerable group. Hence this
group of people have to be given due consideration and carefully resettled during
resettlement.

100m reservation of the proposed Moragolla reserveoir will be marked on the ground
and necessary action will be taken by the CEB to gazette if for further management.

In areas where the ground water level has risen due to the establishment of the
reservoir, the foundation of the houses can be strengthened to compensate for the
reduced bearing capacity. Also soakage pits that are suitable for the raised ground
water table will be constructed to replace the existing ones.

Likelihood affected by the alternative road, residential camp/office and stores

Possibility of likelihood damage and hence evacuation of 04 homesteads listed as nos.
40, 41, 44 and 45 in Table 4.21 is to be investigated during the detailed design stage.
Even though the houses can be prevented from any damage, there will be the need to
acquire some extent of land from each plot for the project and therefore, land should
be compensated.

The homesteads listed as nos. 42 and 43 in Table 4.21 will not be fully affected. Only
part of the houses needs to be demolished for the project purposes. Therefore,
damaged parts of the houses need to be compensated, The balance part can be
protected by constructing strong retaining walls. These affected extent of land plots
also need to be compensated

Likelihood affected by the Powerhouse/Switchyard, Penstock, Outlet Portal and
access roads to these sites
The homestead listed as no. 48 is one of the affected property due to the disturbances

to the access road to his premises. But this impact also can be mitigated by creating
alternative access to his house.

Homestead listed as no. 47 will need to be acquired due to its vulnerability and also
due to security reasons for the project,
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5.6.4 Mitigation of impacts on commercial activities

Livelihood restoring plans will be prepared based on case by case depending on the
nature of livelihood affected, its impact and the feasibility of the alternative plans etc.
This will be done during the resettlement implementation plan preparation stage of the
project.

The CEB will follow the NIRP policy on potential impact of the project on livelihoods of
the people and make all the required methods fo restore their project induced impact
on livelihoods.

However, the mitigation measures proposed for the impacts on commercial activities
due to proposed project components are as follows.

5.6.4.1 Impacts due to proposed dam and reservoir

[rrigation water users

Irrigation water requirements of the farmers who depend on water from the Duninda
canal will be released from the proposed hydropower reservoir, From the minimum
water release of 1.5 m®s from the proposed reservoir, the water requirement of
0.28m%s of water will be diverted along the dunhinda canal. A Memorandum of
Understanding between the Ceylon Electricity Board and the Irrigation Dept. will be
drawn up in this regard and a letter to this effect from the Irrigation Dept. is given in
Appendix A (reference item no. 6).

Crysbro Broiler Processing Industry (Farm’s Pride (Pvt.) Ltd.)

The water requirements of 0.01m®s of the Crysbro broiler processing industry also will
be met by the downstream releases from the reservoir.

Sand miners

Each sand mine operator who will be affected by the proposed development will be
compensated for the period (until they obtain new sand mining license) they are
compelled to forego sand mining activities. As livelihood support measure,
compensation will be made amounting to the net income they have been receiving
from sand mining (ref. Table 3.22 in Annexure 1 for net income received according to
the mine operators) subjected to the conditions imposed at the issuance of license by
the GSME.

According to the miners, the quantity of sand mined by each party ranges from 2-3
Cubesiday. The daily gross income of each party lies in the range Rs. 5000/~ to Rs.
9,000/-. The cost of labour ranges from Rs. 800/~ to Rs. 2,000/~ Therefore the net
income of the mine owner per location ranges from Rs 2,000/- to 3,000/day. . The total
income of a mine owner per mine is Rs. 21,000 to 45 000/month except two miners
whose income will be Bs. 80,000 and Rs. 96,250/month.

However, when mining license is issued, several restrictions have been imposed by
the DS offices with regard to sand mining activities limiting the number of days and the
quantity of sand that could be mined by a mine owner per month.
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CEB will also explore the possibility of providing employment at the construction sites
and also during the operation phase of the project to those who loose their opportunity
of sand mining.

CEB will make arrangements to provide labour work for the labourers during
construction of the project for those who are working in these sand mines,

5.6.4.2 Impacts due to proposed Tunnel

Grouting will be done to seal any leakages during tunneling depending on the
geological conditions while tunneling is being carried out.

However, during construction of the tunnel depending on the geological conditions if
lowering of ground water levels occur and drinking water wells get affected, people
affected will be supplied with their water requirements for the total period affected by
the proposed project.

In all previous hydropower projects, the ground water users did not have an alternative
source of water. However in this project most of the users specifically in areas of
Ulapane, Thembiligala, Mariyawatte, Ethgala etc. will have access to pipe borne water
from the Towns South of Kandy Water Supply Project of the Water Supply & Drainage
Board. Therefore it can be expected that only few will have to be actually provided with
water brought in bowsers.

Table 5.5 Method of compensation for paddy lands affected

Avarag 5 Met income
| Kraa e yield Ser!:::r;g “::::;; Cost of {amount to be paid as
cultivated (Kg) per :PHS / aiia | production compensation per
season/ K : (Rs.) {Rs.) season [ acre foregone
| acre g U cultivation) |
1 acre 2000 Rs. 300 | 60000/~ 25,000 Rs. 35,000

Note: If the affected extent is more or the number of seasons that are o be fﬁregune
cultivation are also more, this formula can be applied to work out compensation

Also, if natural streams get affected by lowering of ground water levels, the farmers
who depend on these streams for paddy cultivation will be paid compensation for the
seasons that they are made unable to cultivate during the period of construction of the
tunnel.

The practical method of compensation is making payment for potential net income that
can be drawn from 1 acre of paddy land in a given season that the owner of the paddy
land has to forego cuitivation.

The calculation given in Table 5.5 can be used as the method of compensation.
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5.6.4.3 Power house / Switchyard, Surge Shaft, Penstock

The house where the access to house is affected due to project interventions will be
provided with an alternate access road or the homestead will be acquired for the
project. For the homesteads to be acquired for the project, the affected parties will be
resettled and will be paid compensation.

5.6.4.4 Proposed road diversion (right bank) and access road improvements

5.6.5

This has been discussed in section 5.6.2

Resettlement Plan

CEEB will develop a comprehensive Resettlement Action Plan (RAP) at the detailed
design preparation stage of the proposed project. The details of the specific project
interventions will be known at that time and hence the specific number of APs and the
properties will be identified at that time. Once the detailed engineering designs are
available the CEB will carry out detailed measurement surveys on affected properties
fo document the magnitude of the impacts and declare cut-off date for the
communities. Declaring a cut-off date will help to decide the number of affected
persons and the magnitude of properties. CEB will also inform the communities living
in the area about the project and especially on the cut-off date and therefore, other
community members will not encroach /intervene in the demarcated right of way of the
access roads. CEB will mark the required right of way and inforrn the comrnunities in
each road including the other relevant stakeholders such as GNs and DS in the area.
CEB will then determine the required funds to provide compensation for affected
properties. The plan for resettlement of affected families who need to be evacuated will
also be prepared with specific details for action.

The infarmation included in this EiA report prepared at this feasibility stage will reveal
only the magnitude of the impacts and likelihood number of APs and approximate
funds needed for the implementation of the RP, Although the present report includes
substantial information on resettlement issues, an BAP iz considered as not
appropriate as detailed surveys on the information related to the individual plots of
homesteads and properties affected are liable to be changed between the timeframe
now and the detailed design stage. Once the RAP is prepared and all the parameters
are fixed under the detailed design stage, CEB will be able to implement the RAP
during the project implementation stage.

The basic policies to be followed in preparation and implementation of RP are also
included in this report.

5.6.5.1 National Involuntary Resettlement Policy (NIRP)

The proposed Morogolla power project will create some adverse impacts on houses
and other properties specially land and therefore, resettlement will be an important
component of the project during its detailed design preparation and project
implementation stages.
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A comprehensive resettlement plan needs to be developed according to the
procedures and other principles of Mational Involuntary Resettlement Policy of the
Government (NIRP- approved in 2001). This is mainly because the affected number of
persons due to the proposed project is more than 20. Only the information related to
resettlement policy frame work and also likelihood affected persons/properties are
discussed in this section. The Policy will apply to all development induced land
acquisition or recovery of possession by state.

Following the statutes of Involuntary Resettlement Policy, the goal of the resettlement
plan of this project would be:

= To avoid or reduce the impacts of land acguisition and structure (residential /
commercial) demolition all possible measures including engineering, technical and
economic measures have to be adopted. When it is not avoidable, measures should
be taken to reduce the impact on livelihoods of APs as much as possible.

* The Resettlement Plan will be framed according to the magnitude of possible
adverse social impacts due to implementation of Morogolla Power Project, and the
goal will be to enhance the living standard of the Affected Persons (APs) or at least
rehabilitate the living standard to the pre-project scenario.

*  APs will be encouraged to participate in the resettlement plan preparation.

The objective of the resettlement policy framework is to highlight the important comp-
onents/ elements of the policy of S Lanka to be followed to address the resettlement
impacts on project affected communities during implementation of each component of
proposed project. The resettlement policy framework's final objective is to facilitate the
project executing agency to implement the project without conflicts with the potential
affected parlies, and aiso to help safeguard the affected parties during project
implementation phase.

5.6.5.2 Resettlement Policy and Framework

The policy framework and entitlements specific to the Project will be prepared based
on the requirements of the Government of Sri Lanka, principally the Land Acquisition
Act (1950 and revised in 1979) with basic principles as follows:

(i) Acquisition of land and other assets, and resettlement of people will be minim-
ized by identifying possible alternative project designs and improvement
standards, and appropriate social, economic, operational and engineering
solutions that have the minimal impact on popuiations in the project area.

(il The affected persons (APs) are defined as those who may stand to lose, as a
consequence of the project, all or part of physical and nonphysical assets,
including homes, homesteads, productive lands, commercial properties,
tenancy, income- eaming opporunities, social and cultural activities and
relationships, and other losses that may be identified during the process of
resettlement planning.

(iiiy Al project APs who will be idenfified in the project impacted areas before the
cut-off-date will be entitled to be compensated for their lost assets, incomes and
businesses at full replacement cost and provided with rehabilitation measures

Central Engineering Consultancy Bureau /Al Habshi Consullanis Page 201
Final Report = Volume 3 = Enwironmental Impact Assessment Study — November 2012
Chapter 5 Proposed Mitigatory Measures



Ceylon Electricity Board ' Moragaolla Hydropower Froject
Feasibility Study

sufficient to assist them to improve or at least maintain their pre-project living
standards, income earning capacity and production levels. The cut off date
should be decided at the detailed Measurement survey (DMS) of the affected
properties at the time of resettlement planning/ detailed design preparation
phase of the project.

(iv) All APs will be equally eligible for compensation and rehabilitation assistance,
irespective of tenure status, social or economic standing, and any such factors
that may discriminate against achieving the objectives outlined above.

(v)  Non-titleholders (i.e. squatters/ encroachers), if vulnerable, will be eligible for
assistance for the loss of structures/assets at full replacement costs, and
entitled to transfer/shifting allowance/s, but are not eligible for compensation for
loss of land.

(vi)  The rehabilitation measures to be provided are:

(a) cash compensation at replacement cost without deduction for depreciation
or salvageable materials for houses and other structures;

(b) full title to replacement agricultural land-for-land of egual or higher
productive capacity acceptable to the AP as a priority, or cash in lieu of
land at replacement cost at current rnarket value (acceptable to the
developer);

(c) full title to replacement of residential and commercial land of equal size
acceptable to the AP;

(d) cash compensation for crops and trees at current market value; and

(e) livelihood restoration measures, relocation allowances and rehabilitation
assistance.

(vii) Replacement of residential and agricultural land will be as close as possible to
the land that was lost, and acceptable to the AP, Where there is not sufficient
agricultural land available in villages, the project will assist in the development of
new agricultural land wherever this is possible (i.e. conversion of unused land or
other non-agricultural land). The project will also assist villagers to prepare
residential land (as well as sites for livestock, if reguired).

(vii} Temporarily affected land and community infrastructure and property will be

' restored to pre-project conditions.

(ix) The compensation and resettlement activities will be satisfactorily completed
and rehabilitation measures in place before the Government will approve the
start of civil works. However, people who are not being disturbed by the civil
works will be evacuated in due course,

(x)  The CEB will see that institutional arrangements are in place to ensure effective
and timely design, planning, consultation and implementation of the land
acquisition, compensaticn, and resettlement and rehabilitation program.

(xi)  Existing cultural and religious practices shall be respected and, to the maximum
extent practical, preserved.
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(x) Adequate budgetary support will be fully committed and be made available to
cover the costs of land acquisition and resettlement and rehabilitation and
topsoil restoration of borrow areas or pits / temporarily acquired land for mixing
plants/ labor camps and depositing of Tunnel muck etc within the agreed
implementation period.

(xili) Special measures shall be incorporated in the resettiement plan prepared under
the project and complementary mitigation and enhancement activities to protect,
and help improve the livelihoods of, socially and economically vulnerable groups
such as ethnic minority peoples, female-headed households, children, elderly or
disabled people without support structures and people living in extreme poverty.

(xiv) There shall be effective mechanisms for hearing and resolving grievances
during the implementation of the resettlement plan.

(xv) Details of resettiement plans (RPs) shall be available in a form and language
that can be understood by APs and relevant resettlement information shall be
distributed to APs and placed in project and village offices for the reference of
affected people as well any interested groups.

Appropriate reporting, monitoring and evaluation mechanisms will be identified and set
in place as part of the resettiement management system.

5.6.5.3Eligibility and Entitlement

For title holders the cut-off date for eligibility for entitlement will be the date of notice
under the Land Acquisition Act. For non-title holders the cut off date for eligibility is the
date when the socic-economic survey (to develop resettlement plan) will be
completed. Persons who, for residential / commercial / livelihoods purposes encroach
on the area after the cut-off-date are not entitled to compensation or any other form of
resettlement assistance. To avoid the likelihood of conflicts on persons eligible for
compensation, a list of affected persons (APs) has been prepared with details to
identify the genuinely affected persons (address, location) and provided in Table 4.21
in Annexure 7.

5.6.5.4 Relocation Strategy

The relocation strategy will be based on a participatory approach. Consultation will be
carried out with APs in terms of the choice of their relocation options. For the affected
households (AHs) who would have to relocate their residential and commercial
structures, the project would assist in identifying sites that minimize the social
disruption and have access to services and facilities similar to those available in the
lands affected. AHs can also opt for resettliernent sites (subject to availability of land)
and the project would carry out necessary consultation with AHs in site selection,
consultation with host population, necessary environmental assessment and provide
sufficient civic infrastructure prior to relocation.

The relocation strategy will also take care of social issues concerning the host
populations where relocation of APs / AHs is expected. The host communities who will
accommodate the project APs will also be eligible for compensation and rehabilitation
assistances for losses incurred upon them.
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The likelihood affected persons indicated that they prefer to get resettled in the

following areas.

Mahawila watta (23 families of 32 affected),
Somewhere near Ulapane GN division (7 families of 32 affected) and
Ethgala area (2 families of 32 affected)

Table 5.6 Affected Properties needing mitigation during the
implermentation of the Resettlement Action Plan

Property

MNature of adverse impact

Resettlement actions proposed

Residential
land

30 different homesteads will be
affected due flo various project
interventions,

- 22 homesteads due to reservoir

- D6 homesteads due to road
diversicn, residential camp, Office
and stores,

- 02 homesteads located around
powerhouse / switch yard area

Affected persons (APs) need to bE|
relocated in new land with monitory
compensation to rebuild their demolished
houses and help o develop their new
lands given to re-establish affected
livelihoods, There may be possibilities to
reduce the number of houses to be
demalished through engineering designs
prepared during defailed design stage.

A playground also wili be provided.

Mon-
residential
land

20 different plots of lands will be

affected due to various project
interventions.
- 14 plots due fo proposed
resenoir.

- 05 plots due to road diversion

residential  camp, office and
stores.

- 01 plot due to establishment of
powerhouse / switchyard.

The land piots those having freehaold fitles
need to be compensated according to the
existing market value of land in the
particular area. The government land
encroached by people for various
purposes need not to be compensated,
but if there are structures established in
encroach land those structures should be
compensated if the encroach land plots
are acquired for the project.

Standing
crops in
the
affected
land

In some of the land plots affected
there are standing crops.

| compensated if

All  the affected crops should be
the crop lands are
acquired. The procedures prescribed in
involuntary resettlement policy should be
followed in deciding the compensation for

affecled crops,

Source: Social Assessment Survey 2009

The resettlement project developed based on the policy mentioned above need to
identify exact number of properties affected and the action to be taken to mitigate the
adverse impacts. Thirty residential lands and 20 non-residential lands which will have
adverse impacts will have to be mitigated during the implementation of the
resettlement action plan.
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The list of affected persons (APs) due to various project interventions is given in Table
4.21 in Annexure 7. The summary of affected properties needing mitigation during the
implementation of the resettiement action plan are listed in Table 5.6 above.

The Project Proponent, the CEB has made a request to the Hon. Minister of Sports,
Mahindananda Aluthgamage (Member of Parliament) to allocate a suitable 5 Ac plot
from Mahawilawatte-Thembiligala, the10" Piot of SAARC village. The Hon. Minister's
consent has been given to release a 5 Ac plot for which a letter has been issued to the
Land Reforms Commission as of October 2012 (reference ftem no. 18 in Appendix

F).

5.6.5.5 The magnitude of properties affected

The details of the impacts and the magnitude of the impacts are given in Table 5.7 and
the details on specific items are given in Annexure 7.

Table 5.7 Summary of the major impacts and their magnitudes

Impact / resettlement
_plan item

Magnitude

Impacts due to proposed access |
reads and right bank road diversion
and access to residential camp area

Residential lands impacted due to
residential camp [/ office and slores
(inciuding access to residential
camp area)

82 perches of land, sections of 03 business
structures, sections of 02 houses, 01 gats
and 21 meter length of boundary walls, Total
estimate of impact is Rs. 6.0

Sections of 0B nos. of homesteads where
only sections will have impacts and the {otal
value of the these houses isRs,. 94 M

MNon-residential lands impacted due
o residential camp / office and
stores( including access fo
residential camp)

Sections of 7.25 Acres of land

Residential lands with homesteads
vulnerable due to Proposed
FReservoir

13 Acres

Twao line houses vulnerable due to
resenoir

04 families in 02 line houses with a total
value of the houses Rs. 1.0 M

Mon-residential land plots impacted
due lo Proposed Reservoir

5.25 Acres

Proposed reservair and
powerhouse/switchyard / surge
shafl { penstock area |

26 families to be evacuated |
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5.6.5.6 Compensation package and their acceptability by the affected and the local
authorities.

The affected land owners need to be paid compensation. Option need to be given to
the affected persons to chose their preferred methed of compensation, alternative land
or the monitory compensation.

The persons losing houses should be given opportunities under resettlement policies.
Some of them may prefer to receive monitory compensation and make their own
arrangements to find aiternative residences and some others may likke to have
alternative land to construct their houses. In such cases land may be provided with
money to construct the houses in the land given. However, all these options need to
be discussed with the APs.

The consultations of affected persons generally indicate the following preferences.
However, it is required to do intensive questionnaire survey with all affected persons
and decide their individual / personal preferences. Depending on the individual
preferences implementation strategies of resettlement program need to be worked out.

* The APs with affected homesteads need land for re-establishing their affected
homesteads. They prefer to have money for constructing the houses in the land
given to them as alternative to their land lost due to the proposed project.

* The persons who lose only land need alternative land. If the portions of land in
their existing homesteads (home gardens) are affected they nesd money as
compensation for the land extent acquired for the project.

Land allocation for each affected individual need to be attended case by case
considering particular individual's affected portion of land. However, we need to
propose some options to be considered and use as tools for negotiation at the time of
resettlement project implementation.

The following options may be suggested.

Option 1 Resettled in uniform size land plots
Category | : say 40 perch for each family.

Allocation of 40 perches of land for the affected families who lose 40
Perches or more. If the acquired land is more than 40 perch in extent
such persons' excess land should be given compensation. Sometimes
some individuals may opt for less than 40 perches and if it is the case,
they may be paid for their extra land allowed for acquisition for the
project,
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Category Il : say 20-30 perch for each family.

Persons who had less than 40 perches affected land may be given 20 -
30 perches depending on the land extent they had (equivalent plot to
each affected land extent may be given fo them as compensation).

Category lll : say < 20 perch for each family.

The affected persons who had less than 20 perches may also be given
equivalent extent they had. Under this category their may be persons
who have less than 10 perches but they need to be given a minimum of
10 perch plot for  resettlement.

Option 2 Affected parties to be paid compensation while they find their
own locafion of resettlement

In cases where the APs cannot be offered land with at least equal
facilities that they presently enjoy, they may be willing to get paid for
their affected properties and find their own locations for resettiement.
Even if all the people do not chose this option there maybe some. APs
may be consulted with this option at the time of preparation of the
resettlement plan. In such case, land required for compensation is the
extent of land in their present plots.

However, the Project Proponent, CEB decided lately to adopt both, Option 1 as
follows and Option 2 remaining as above.

Option 1 Resettled in uniform size land plots

Allocation of 15 perches land from the SAARC Village for each family to
be resettled. Although this allocation is smaller than the present land
areas belonging to some of the potentially affected persons the level of
living standards are up in the SAARC Village. If the acquired land is
more than 15 perches in extent, the excess land will be given
compensation,

5.6.5.6Process for Acquisition of Land

Land acquisition is not a significant issue of this project. Only small plots of land with 1
to 3 perch in extent will be required to acquire along the roads. Acquisition should
follow the process mentioned below.

= Consultation with the owners of the affected land

*  Proper assessment of the extent and the value of the land

* Negotiation with the land owners on the compensation

* Preparation of a written agreement according to the negotiated conditions.
* Payment of compensation

Central Engingering Consuliancy Bureau (Al Habshi Consultants FPage 207
Firnal Report = Volume 3 = Environmental Impact Assessment Study — Novembear 2012
Chapter 5: Proposed Mitigatory Measures



Caylon Electricity Board Moragolla Hydropower Project

Feasibility Study

Institutional procedures to be adopted in carrying out the aforesaid process have been
stated hereunder and are given in Table 5.8.

All the affected persons and also affected physical structures should be marked
on the ground. This should be done at least three months ahead of project
implementation.

The community leaders as well as Grama Niladharis (GN) and other grassroots
level officers such as Samurdhi Niyamakas and agriculture production and
research assistants should be used to identify the ownership of the affected
properties,

A committee comprising government valuers, GNs and land officers with the
involvement of PMU staff should be established to assess the monitory value of
the affected properties.

All the APs should be informed in writing the value of the properties affected and
also the procedure of the compensation.

Cut-off date/s should be decided depending on the plans for project
implementation and inform (notify) all the APs and other communities in the
project area. (This will help to firmly decide the exact number of APs and also
avoid new people attempt at encroaching the Right of way expecting
compensation

Central Enginsering Consultancy Bureau /A Habshi Consultants F"EIQE 208
Final Report = Volume 3 = Environmental impact Assessment Study — November 2012
Chapter 5. Proposed Mitigatory Measures



Ceylon Electricity Board

Moragoila Hydropower Project

Feasibilily Study

Table 5.8 Process to be followed as per Sri Lanka Land Acquisition Act (LAA)
during Resettlement Action Plan —Moragolla Power project

Etaga I Preparation of :ﬁ.ﬂqlﬂﬁlﬁﬂl‘l Pmpoeal

J-Jf"'ﬂ"f‘;'ﬂ"".r'ﬁ"‘ﬂ .- ._ _f‘ TS e g

2 oy 4‘
Jizhd ,

"“‘zﬂ sk

1 Idenfification of a suitable land after prehmlnar*_.r
investigation.

2. Preparation of rough sketch of land.

3. Arrangement of funds by obtaining approval from
the Treasury under F.R.53.
Thig fund should be 25% of the rough estimate of
the budget or Rs, 50,000.00 which ever is higher.
This amount should be depaosited by the Project
Executing Agency in each Divisional Secretarial
Divisions for their official expenses

248

CEB

CEB to ensure that budget for the land acquisition for the
project/subproject is included in the CEB annual plan and funds
are gvailable from the relevant Ministry and from the Donor
Agency o implement these activities.

4. Preparation of application for acquisition (lo be
submitted to the Land Acquisition Division of the
Ministry of Lands)

Application

Detailed Statement

Tenement fist and rough sketch or survey plan
Approved RAP

2(1

CEB

Stage II: Publication of 1st notice and
Preparation of Advanced Tracing

CEB (o prepare the application and follow-up with various
agencies involved in the land acquisilion process.

CEB to maintain its own file copy of the application and supporting
documents (including RAP)

1. Registration of acquisilion proposal and obtaining
approval from the Hon. Minister of Lands

248

Cirector of the
Land Acquisition
Division, Ministry
of Lands

CEE to follow up and report on action taken by the Ministry of
Lands,

' This column on the Current Status will have to be filled during the Implementation of the RAP
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2.Issuing of Section 2 order (o Divisional Secretary
by the Ministry of Lands

Director of Lands,
Ministry of Land

CEB 1o en
Divisional Secretarial Office to cover their expenses in land
acquisition aclivities.

{The amount should be 25% of the rough estimate of the budget
or Rs. 50,000.00 which ever is higher. This amount should be
deposited by the Project Execuling Agency in each Divisional
Secretariat Divisions for their official expenses. This can be
replenished based on actual requirements and submission of
documents)

3. Exhibition of Seclion 2 nelice in three languages
in the relevant land and in some conspicuous
placas in thal area, handing over to relevant
persons including claimants

(Divisional Secretary to appoint a Land Officer to
undertake the relevant activities with the support
from the Grama Niladhari of the respective Grama
Niladhari Divisions)

4, Sending of Survey requisition to the Survey
Superintendent to survey and prepare the
advanced Tracing

249

Divisional Secrelary

Divisional Secrelary

CEB to assist the Land Officers of the Divisional Secrelarial
Offices in the translation of the notices in three languages and in
the dissemination of information to APs.

CEB lo assisl in orienting the Land Officers and appointed stafl
from the Grama MNiladhari Divisicns on the project and land
acquisition/resetllement issues

CEB to follow up and report on action taken by the Divisional
Secrelaries

5. Preparation of Advanced Tracing and sending it
to Ministry of Lands and Divisional Secretary

Survey
Superintendent

CEE to follow up and reporl on aclion taken by the Survey
Department

6. Confirmation of receipl of Advanced Tracing by
the Ministry of Lands

Divisional Secrelary

CEB to follow up and report on action taken by the Divisional
Secretary and ensure that Advanced Tracing is properly received
by the Ministry of Lands

‘Stage Il Inyestigation and calling for
ﬁhj_ﬂﬂﬂuns LR SRR ey I

Stage 11l applies to the nnrma! Ianc} acquisition process. However, Section 38 (a) of the Land Acquisition Act allows for skipping this step. Under such section, publication of Section 38 (a) provision
in the Gazetle can be done immediately after the receipt of the advanced tracing from the Survey Department.
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1& wr:n?”
= ~ Status |
Dlrectnr of Lands :
; ; T 4,250, | Division, Ministry of | CEB to follow up and report on action taken by the Director of
1. Issuing of Seclion 4 Order o Divisional Secretary 473 Caide ry Lands Division, Ministry of Lands
Land Officerand CEB 1o assist the Land Officers of the Divisional Secretariat
2. Preparation of Section 4 nolice in  three Grams Niladhari of Offices in the translation of the notices in three languages and in
Languages (Sinhala, Tamil, and English) and Calevart CSrama the dissemination of information o APs.
exhibition . piidpiony
Niladhari Divisions. | cep 15 kaep a copy of the nolices in its files.
, L o CEB to coordinate with the Divisional Secretaries on complaints
3. Reporting 1o the Ministry of Lands as above Divisicnal Secretary or objections received from the public.
4. Investigation of objections received according to
the Section 4 notice and sending w -
recomenendalions to the Minisiry of Lands 261,262, ces e griont ol s e e
{Ministry of Power and Energy shall form a 4.4 acquisition)
Grievance Commiltee Lo investigate the o i
complaints)
Stage IV: Deciding to acquire the land
: Director of Lands
Division, Ministry of
1.Refer to the Divisional Secretary regarding the Lands : i
declaration by the Hon. Minister of Lands under 5, 253 Assisted by the Land EaErEi o follow up and report on action taken by the Director of
Seclion 5 Officer from the i
Divisional Secretariat
Difice
. CEB to follow up and repart on action taken by the Divisional
2. Publication of Section 5 declaration in the 254 Divisional Secretary ! | Secretaries and the Governmeant Press
Government Gazelle in three languages Governmenl Press
| | €EE to keep a copy of the publication in its files.
3. Exhibition of the Gazelle among the conspicuous {E:L*.::Lnr;allhgaé:::ﬁ: CEB follow up and report on action taken by the Divisional
places and interested persons Nila da?‘ies] Secrefaries and assisls in the dissemination of information to APs.
4. Sending a copy of the Gazette to Survey ———— EEEEEE o foliow up and report on action taken by the Divisional
Department, Ministry of Lands MIRIONS DRclelacy retaries
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&, Issuing of Survey requisition lo Survey

CEB to follow up and report on action taken by the Divisional

; 5] Divisional Secretary | Secretaries and ensure that the request is properly received by
Superinienden! to prepare a final plan the Survey Superintendent,

6. Surveying the land, preparation of Preliminary P, CEB to follow up and reporl on action taken by the Survey
Plan, laying of boundary siones by the Survey 255 Sy Er?ntendenl of Superintendent and ensure that the plans are properly received
Superintendent and forwarding of plan lo SUEEB Department by the Divisional Secretaries.

Divisional Secretary and Ministry of Lands y
- - CEB to follow up and report on action laken by the Divisional
7. g’fﬁ:::]gs 8 copy of Preliminary Plan to the Minisiry Divisional Secretary | Secretaries and ensure thal the plans are properly received by the
Ministry of Lands. }

Stage V: Inquiry into claims and payment | N R N i 3 Mgt s

of compensation a g _ | Y e

1.Praparation of Sec.7 notice in three languages 7 CEB o follow up and report on action taken by the Divisional
and publication in the Gazelte. Diiiisionsl Secretary / Secretaries and the Government Press and assists in the

« Call for claims for compensation (both for litle 255 i Pressw lranslation and dissemination of information 1o APS,
holders and non-litle holders) 75

» Daciding of dates and places for inguiries : CEE to keep a copy of the publication in its filas

2.Sending a copy of the Gazette to Chief Valuer, : i
Minisiry of Land and Ministry of Power and g Divisional Sacretary |/SES le kollow up and report.on:action laken: by ‘the Divisional
Erier Secretaries and

gy
CEB 1o recruit and orient additional stafl to support the activities, if
: necessary.
3. Holding of inquiries into claims and compensation 2?‘5- 0 | pivisional Secretary g
(1) (a) ' CEB to assist the APs in the completion of necessary
documentation to expedite paymenl of compensation.
4 Issuing of decision under 10 {1) decision 257 Divisional Sscretary CEB to follow up and report on aclion taken by the Divisional

Secrelaries

5. Refer to Valuation Department for valuation

Divisional Secretary

CEB 1o follow up and report on action taken by the Divisional
Secretaries
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__Status

6. Issuing of valuation report to Divisional Secretary

Valuation Department

CEB to follow up and report on action taken by the Valualion
Department

CEB 1o follow up and report on action taken by the Divisional

take over the possession

Government Press

7 Declaration of the award 17 Divisional Secretary Serakatin
8. Issuing of award under Sec. 17 award 250 Divisiorial Secrelary CEB to follow up and report on action taken by the Civisional
Secretaries
9.If the owner agrees 1o oblain the compensation,
payrpent of the compensation from the funds CEB to follow up and report on action taken by the Divisional
obtained through the treasury Secretaries and the processing of payments,
» Divisional Secretary sends the request to Ministry 261 Divisional Secretary,
of Power and Energy through CEB CEB CERB to track and repor on stalus of compensation payments and
= CEB toissue the cheqgue in faver of the Divisional livelihood restoration assistance.
Secretary
= Divisional Secretary to pay compensalion
CEB to follow up and report on action taken by the Divisional
10, Payment of interest (For the pericd from the Divisional  Sacretary secretanies and the processing of payments.
f publicati -
g,:,l.: p‘; nii?;ﬂfaggrz;g?{g;:;li?:lnﬂng:m CEE CEB o rack and report on the status of compensation paymenis
and livelihood restoration assistance to Minislry of Power and
Energy and Donor Agency.
Stage VI: Taking over of possession after :
the acquisition
1. Apply for 38 (a) afler the completion of payment 257 Divisional Secretary, | CEB to follow up and report on achion taken by the Divisional
of compensation CEB Secrelaries
2. Publication of Sec. 38 (a) order in the Gazette Director  of Lands, EEE&‘D {!;ol:_llowﬁup AR repgn B BEA0n  When i the Minsiry of
and giving instructions to Divisional Secretary lo 38 Ministry of Lands / [ -3¢ @nc e cugsnment hress.

CEB fo keep a copy of the publication in its files.
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3. Handing over the possession to CEB and
reporing to the Ministry of Lands

Divisional Secretary

CEB to follow up and report on action taken by the Divisional
Secretaries

Stage VII: Vesting of Certificates v

oy ¥ i b e,

—

Vesting of land through the vesting cerificate in the
Local authorily afler laking over the possession
under Sec. 38 (a) or Sec. 38 (a) proviso for CEB

« Obtaining the required full amount of funds
from the relevant organization, oblaining
approval from the Ministry of Land for vesting

= Mentioning of imposing of conditions and
units in the Vesting Cartificate

« Registration of Vesling Cerlificate in the
District Land Registry

« Sending of copy of Vesting Cerificate to Ministry
of Lands

44 (1),
267

Divisional Secrelary
(assisted by ils Lands
Officer)

Director of Lands,
Ministry of Lands

Divisional Secrefary

Divisional Secretary

Divisional Secrelary

Divisional Secretary and Land Officer,
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5.6.5.7 Resettlement budget

Comprehensive plan with realistic cost for mitigating the resettiement impacts will be
prepared by the CEB during detailed design and project implementation phase. The
detailed designs of the project components will facilitate to carry out reseftlement
survey. This EIA report includes only the principles to be followed in deciding monitory
compensations and other mitigatory measures in addressing resettlement issues. The
principles to be followed are mentioned below:

Monitory compensations

The land and other properties such as houses, fences, gates and boundary walls of
some homesteads will be compensated after preparation of detailed cost plans. The
affected lands will be surveyed and decided the compensation at the market price
existing at the time of acquiring |lands for the project. The other properties will be paid
compensation at amounts that is adequate to replace the demolished properties. The
amounts will be decided after carrying out of detailed measurement surveys. Without
detailed measurement surveys carried out compensation for houses or land cannot be
decided. The purpose of the budget mentioned below is therefore only for the CEB to
have an idea to allocate financial resources for implementing resettlement plan at the
time it is required.

Table 5.9  Resettlement Budget and Monitory Compensation Costs
Approximate
Impact / Resettlement Plan Item Magnitude Budget ( Rs.)

Proposed reservoir
| powerhouse/switchyard [ surge shafl/
penstock area, labor camp

to reservoir, 4 due to labor camp and
2 in the vicinity of powerhouse / ﬁ‘;ﬁ:ﬁe B8, &M per
switch yard area)

|
26 families to be evacuated (20 due 52 M |

| 6.0 M { approximate
figure came up with the
discussions of
stakeholders in the ‘

| 82 perches of land, small front
sections of 03 business structures
and 02 houses, 01 gate and 21
meter length of boundary walls.

Impacts due to proposed access
roads and right bank road diversion
and access to residential camp area
area |

Residential [ands with homesieads

13 Acres 20.8 M { 10,000/perch
vulnerable due to Proposed Reservoir | (10, perehy
Mon-residential land plots impacted ; 8.4 ( 10 000/perch
due to Proposed Reservair w5 R 4 (10.000/perch) |
MNon-residential lands impacted due 1o
residential camp / office and stores( 7.25 Acres 11.6 M ( 10,000/perch)

including access 1o residential camp)

l 24 houses where 26 families are

Total I living and 26 acres Land extent

| =

| 988 M |
|
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Notfes to Table 5.9 :

1. Rs 2.0 M is proposed as average value of a house. This will get significantly varied during
resettlement plan preparation in detail design phase. The real value of the houses  can be
decided only after detailed measurement surveys. This figure has been suggested to
have some idea about resettlernent cost to be allocated.

2. The likelihood compensation payments for negative impacts due to proposed access roads
were proposed by stakeholders together with the social assessment survey team. It should
be noted that these figures are also approximately proposed numbers without any detailed
measuraments on the affected properties on each access road. This willbe done by CEB
during detailed design phase of the project.

3. The land value has been taken as Rs 10,000/perch. This will also get significantly changed
and such changes will be considered at the defailed measurement surveys on affected
iand that need to be acquired for the project.

4. In general value appreciation and depreciation of affected properties (land and other
buildings) will be considered and incorporated to the compensation package when the
compensations are paid to the affected persons,
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Chapter 6

Environmental Monitoring Programme

6.1 General
An Environmental Monitoring Programme has to be conducted in the proposed
project with the participation of reputed and independent R & D organizations.
Environmental Monitoring Programme is crucial in order to assess the performance or
the success of the implementation of mitigatory measures.
This chapter outlines the environmental monitoring to be carried out in the pre
construction stage, during construction and operation of the Project. A Monitoring
Plan ghall be developed on the basis of these recommendations.
It should be noted that during the construction phase the contractor should accept a
major responsibility in undertaking the monitoring aspects with assistance from
reputed organizations. In Addition it is also recommended that an environmental
officer is permanently employed at the construction site to carry out day to day
monitoring and to provide necessary technical inputs regarding environmental related
issues on a regular basis. A person with a postgraduate level qualification in
Environmental Science or Environment Management and with project related
experience should be employed.
6.2 Types of Monitoring
There are three types of monitoring, namely:
= Pre-construction monitoring
» Construction compliance monitoring
» Post construction menitoring or Impact Confirmation Monitoring
Pre-construction moniforing
This is required to determine the baseline conditions in detail to identify noise, air
quality, water quality, vibrations levels and hydrology and mitigation measures and
costs to respond to CEA conditions of approval.
Construction compliance monitoring
This is required to confirm the effective implementation of mitigation measures, The
MASL will develop the Compliance Monitoring Plan in consultation with the CEB and
relevant institutions.
During construction, the implementation of the mitigation measures will be the
responsibility of the relevant Contractor who will be overseen by the project proponent
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or a representative (section 5.3). During the works, Compliance Monitoring should be
facilitated by routine site inspections as part of the Contract to ensure mitigation
measures are implemented correctly and efficiently.

The process of Compliance Monitoring essentially includes third party verification.
Therefore, Compliance Monitoring facilitates the audit of the Environmental
Management Plan (EMP) prepared by the Project Proponent / Contractor. The EMP
will form pari of the relevant contract.

Impact Confirmation Monitoring

The purpose of Impact Confirmation Monitoring is twofold;

*» To ascertain the effectiveness of the mitigation measures proposed for
construction and operation and
* Tovalidate and confirm the assumptions made in the EIA process.

Impact confirmation monitoring should be carried out by a party independent of the
Contractor(s), taking into account all concurrent works contracts. Impact Monitoring
primarily includes measurements of environmental media to determine the influence,
if any, of the works.

6.3 Institutional Framework for mitigation of impacts

CEB, as the project proponent is responsible for the Implementation of the mitigatory
measures. MASL as the Project Approving Agency is responsible for monitoring of
proper implementation of the mitigation measures.

The appointment of an Environment Monitoring Committee (EMC) is recommended to
oversee the implementation of the Monitoring Plan. A well-structured programme will
ensure both Compliance and Impact Confirmation Monitoring to high degree of
efficiency. The proposed monitoring committee should be chaired by the MASL and
members should be representatives from key stakeholder organizations. All
appointees to the committee should be approved by the MASL.

The membership as given in Table 6.1 is recommended for the EMC.

The EMC will work in close consultation with the MASL, Contracter, EIA Team and
the Design Consultants on all matters relating to monitoring. The EMC will have
regular meetings in order to review the monitoring. CEB will act as the facilitator of the
theses meetings. In areas of potential conflict, the EMC will have responsibility to
resolve such jssues,

Arising from such activity, the EMC in consultation with the Contractor(s) should
develop a mechanism to manage, investigate, respond and act upon, any issues
raised by the public during construction.

The EIA team is of the view that wider participation of all stakehaolders is important in
achieving the objectives of Environmental Monitoring.
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The EMC in consultation with the Contractor (/s) should develop a mechanism to
manage, investigate, respond and act upon any issue raised by the public during
construction.

Table 6.1 Members of the proposed Menitoring Committee

Organization Nominee

Mahaweli Authority of Sn Lankalanka (MASL) -

Project Approving Agency (Monitoring Agenc
: I?P 4 g. yiM i B3R Representative from the MASL
of proper implementation of Mitigatory

measures)

Central Environmental Authority (CEA) | Environmental Officer

o Environment Officer
Department of Irmgation {10}

Irrigation Engineer
Divisional Secraties of Uda Palatha and
Ganga lhala
| Divisional Secretariat Office Grama Mildaris of the respective GN
(Relevam DS Offices) Divisions in the project area

Samurdhi Nivamaka — project area
Environment officer

; ] Chairman
Respective Pradeshiya Sabhas ) )
Environmental Officers { Public Health

Mational Resource Management Centre /

. Agriculture Officer
Department of Agriculture (NRMC)

MNational Building Research Crganization T : e
g g Officer from the Landshdes Services Division

{NBRO)
Geclogical Survey and Mines Bureau (GSMB) Geologist
Road Development Authorily (RDA) Civil Engineer

Mational Water Supply & Drainage Board
(NWS & DB)

Environmental Engineer

Dept. of Wild Life Canservation | Represantative Officar

' : Clergy of the nearest religious organization
Community representatives

Representative(s) from Community Based

Mon Government Organizations (NGO's) (if
any)

] Representatives from local NGO's

6.4  Environmental Management Plan (EMP)

The EIA report provides a detailed description of the Monitering Method to be adopted
via the appointment of an EMC. The Monitoring Plan has to be developed along with
the detailed designs. It will also be a part of the EMP which has to be prepared by the
EMC and the Engineering Designers and EIA Consultants and then finalized in
consultation with the Contractor because it will be a part of the Contractual
Agreement.
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The EMP specifies the mechanisms for the implementation of the mitigation
measures and for monitoring and will set out the relevant mechanisms and
institutional arrangements to achieve the objectives of Compliance and Impact
Confirmation Monitoring.

Before construction, the EMP has to be updated in full consultation with the
Environmental Monitoring Committee (EMC) and the Contractor. Discussions with the
Contractor are critical because the EMP is part of the relevant contract. Therefore the
EMP will be used as means by which the Contractor (and any Sub Contractors) will
implement the recommended mitigation measures and achieve the environmental
performance standards defined and recommended in Sri Lankan environmental
legislation, in the EIA and in the Contract.

As the EMP will form part of the contract there will be provisions to ensure that the
Contractor fulfils his obligations regarding the implementation of mitigation measures,
It is recommended that the MASL appoints from the EMC to independently verify that
the measures are implemented correctly and efficiently as part of third party
verification. This arrangement will fully satisfy the requirement of Compliance
Monitoring.

6.5 Monitoring of mitigation of impacts on the Physical environment

Table 6.2 includes the Environmental Monitoring Framework for the mitigation of
impacts identified.

6.5.1 Monitoring of soil erosion and sedimentation

A comprehensive erosion and sediment control plan prior to earth-moving activities
should be developed. Requirements should be written into plans, specifications, and
cost estimates for the project. Four key factors affect the potential for soil erosion from
a site; soil characteristics, vegetative cover, topography, and climate. All of these
factors should be taken into consideration to develop an erosion control plan that will
minimize soil loss, limit the area exposed to construction and maximize the vegetative
cover, use natural topographic features to the best advantage.

Develop a schedule and implement a comprehensive inspection and maintenance
pregram (which should be regular inspection and maintenance) to ensure that they
are operating effectively and optimally, both during and after construction.

Monitoring during the construction phase of the Project should focus primarily on
sedimentation and the control of erosion and runoff. Periodic observations of the
water flow in the surface water channels will be made after heavy rainfalls to
determine the effectiveness of the erosion and runoff controls that have been put in
place as part of the construction process.

Supervision of maintenance of constructed siltation barriers and erosion controls
should be done on a daily basis as part of the ongoing supervision and inspection
of construction,
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6.5.2

Benches cut in hard rock may be an exception to this rule, but problems of
concentrated flow at low points causing damage further down slope should be
carefully assessed before deciding to omit surface channels. When new channels are
designed to discharge through existing outfalls, the capacity of the outfalls and the
risk of erosion damage beyond the site limits should be checked as part of the design.

Trash grills and sand traps should not be provided above or on slopes susceptible to
surface erosion, it is prudent to construct a sand trap at the slope toe or other
locations convenient for inspection and maintenance. Runoff in the channel should
then pass over the sand trap and through a trash grill to prevent material from
entering and blocking any storm drains into which channel discharge.

In steep terrain and where there are erodible materials, the land areas may restrict
the construction of sand traps with required capacities. In such case, the need for
regular maintenance of the sand traps should be stressed. If space is so severely
restricted that provision of a sand trap is impossible, an alterative is to construct a
catch pit at the toe of the slope channel, which should be accessible for manual or
mechanical de-siiting.

Appropriate construction practices for the dumping sites to be adopted and surface
soil erosion towards the stream to be monitored. Also, streams can carry large rocks
or boulders during heavy rain, which may block or damage the slope drainage
system. If the stream course is strewn with rocks and boulders, a rock trap should be
provided, together with suitable access for maintenance.

To control pollution resulting from runoff from construction sites of roads, access
roads, and dam, an erosion and sediment control plan that incorporates the most
appropriate and cost-effective best management practices is essential. Inspection and
enforcement authority are necessary fo ensure awareness of and compliance with the
adopted practices. Regular maintenance is required to ensure that they perform
optimally. The following principles apply to an effective erosion and runoff control
program during construction.

Catchment Management

Launching a long-term catchment management activity is beneficial for long term
sustainability of the project. Thus, it is recommended to allocate a reasonable share
from the project earnings for catchment management per year basis.

Monitoring of impacts on Water Quality, Ground water, Air Quality, Noise levels,
vibration levels, crack monitoring plan, solid waste disposal practices and

wastewater quality

Table 6.2 includes the Environmental Monitoring Framework for these elements.
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Table 6.2 FProposed Environmental Monitoring Framework
: s 7 . Responsible
Meonitering Objective Loeation Monitoring Parameters Frequency of Monitoring A];en::'y
Pre-Construction Phase

Manitoring Soil Erosion and Siltation
Prevention of ercsion of the fill
material, excess erosion of slopes | |Upsiream and downstream | Mass of silt accumulated in silt traps [ sedimentation . ~ Monthly . Menilorin
and  flow channels and | of the project area | ponds during a given period of time, suspended | (during rainy period - 03 readings, Sammitt ei-
corresponding  siltation of the | preferably at datum points particulates in surface water streams Ay peed - Dd readinge)
Mahawell river
Water Quality .
{i) Surface Waler

pH, turbidity, electrical conductivity, total and fecal

T : coliform levels, DO, TN, TP ; ftori

[DEt.e:irmna!u:un it w. ; bas:!-ne Locations already selected Twice a year Menitoring
exisling]. candifions: of suriace | L quality monitoring | Grab samples in triplicate to be collected for analysis and (dry and wel seasons) Commitiee
water quality in Mahaweli river the results may be assessed with reference to the CEA

standards
(i) Ground Water -
Delerlmmanon uf _ baseline | Upstream and downstream Twice a year Monitering
{existing) conditions on | wells (at least one well) Depth of groundwater (dry and wet seasons) Committee
groundwater level
Air guality

Twice a year
Determine baseline {existing) . NGOy, G0, 50s, giound level Oy Pl and PM 42 o be (North-east and Monitoring
condit ’ ) NBRO Selected locations assessed with reference 1o the CEA or National th-west ;
itions on air qualily : } : Salwes Committes

Standards for Ambient Air Cluality MoNsSoon 5easons)
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. e — Responsible
Monitoring Objective Location Monitoring Parameters Frequency of Monitoring Agency
Noise levels
To get an insight into existing Moise locations identified by | Equivalent sound levels (Leg A). L is imporlant to measure Al least anP_' each Monitoring
background levels NBRO (15 locations) residual noise levels and ambient noise levels. (day and night) Commities
Vibration levels
A s Locations  idenlified by =g
To gel an insight inlo existing -— o At least once Monitoring
background levels NERO for vibration Vibration in mm/s. Commilites
measurements
Crack Monitoring Plan
T insight i isti - Monitorin
.08t aningght inta cuisling Locations to be identified Length and patterns of cracks in dwelling units At least once i
crack levels Commitlee
Construction Phase
Menitoring Soil Erosion and Siltation
Selecled locations in the . Al least twice each during wet and
Prevention of erosion of the fill | Project area, upstream and Walerleusls In stdams ; chanfets dry seasons
malerial and excess erosion of | downsiream areas as well o
slopes and flow channels and I — - :':'ﬂﬂn'm_:‘"g
: it elected locations in  the ommillee
Enrrr]espull'ld_mg siltation of the project area. upsiream and| Mass of silt accumulated in silt traps / sedimentation
Mahaweli river dﬂwnsiream. areas  apg| Ponds during a given period of ftime, suspended| Monthly and in high rainfall events
HinRarT At TNe losatiohs particulates in surface waler streams
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. Responsible
Monitoring Objective Location Monitoring Parameters Frequer_lt:yr of Monitaring Al;em:]r
i i ) . Regular inspection to assess the
Mo evidence of uncontrolled erosion following high rainfall, o e ;
i ' ; g ol 7 effectiveness of erosion protection
Entire construction site and | No evidence of sedimeniation in watercourses, Review of AR
assoclated  work  areas | land reinstatement of Erosion controls, Erosion controlled : Manitoring
E s KR TaHE specifically including areas | and limited 1o that consistent with "natural processes”, Ongeing monitoring to be undertaken | Committes
g of excavalions, earth cuts, to assess the success and inlegrity
deep excavalions and spoil | Afler construclion, measures adopted in restoring [of permanent erosion  control
dump areas greenery in the siles where spoil was deposited has to be |practices
monitored,
Regular inspection to assess the
effecliveness of protection
Walercourse  banks  effectively  reinstated to  prevent measures, with particular attention lo
scouring, Erosion and sediment conlrol techniques|management aof watercourse
implemented on-site where necessary and any failure of i i
P ; ry i environments. Monitoring
water qualiby eontrol. A t-constructi dit to b Commitles
W M - ¥ ) . ) . posi-consiruciion audi e T
atercourse Managemeanl Project site premises {Ensured thal all discharge is in accordance with condifions |conducted annually for two years
slipulated (e.g. visual observation, turbidity, dissolved following construction. This audit
oxygen, pH and suspended solids) should evaluate erosion contral,
prevention of water course alteration
and success of bed and bank re-
prafiling
Water Quality
(il Surface Water =
Avoid conlamination of M li o : e
v By 1her::1:0ns:runct:]un ai?:;;:; " ) pH, turbidity, electrical conductivity, tolal and faecal
il B e e | already selected | cjiform Jevels, DO, TN, TP Grab samples in triplicate 10 | Once in 3 months and should cover .
uaiit et i thr for water quality monitoring, | pe collected for analysis. The results may be assessed | poth dry and wet seasons. Maniorng
LY = with reference to the CEA proposed standards Commiltee
environmeanial standards
stipulated
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Monitoring Objective

Location

Monitoring Parameters

Frequency of Monitoring

Responsible

Agency
Once a month o ensure that water
guality monitoring  stations  are
eslablished beth within and outside
Observation for evidence that unplanned release of water the: preject site,

" : | Project site premises and into waterways does not take place. Surface water quality are monitored |  Monitoring
inimization of wat uti : = f
Ladha 1t Wnas Pl immediate vicinity Observation for evidence that the contractor has taken once 4 _month before and a.ﬂer Commiltee

adequate sleps to prevent run off of sediments construction hor. possible
contamination by oil, lead (Pb),
delergents, chemicals used for
canstruction, sediment and sewage

(i} Ground Waler

(il Todelermine any devialion of | Upsiream and downstream Depth of groundwater F}I‘IEE in 3 months and shoulkd Moritaring

ground walter level due lo wells (at least one well) include the dry season and wel Commilies
consiruction aclivities SEason.
Onece a month to ensure that waler
{iiy Minimization of ground water | Projec! site premises and Ground water guality for possible contamination by oil, lead qualil:u: monitoring siations are . o
pollution immediate vicinity (Pb), detergents, chemicals used for construction,|established both within and outside Monitoring
sediment and sewage. Ensure it conforms to the|lhe project site, ground water quality | Committee
enviranmental standards sfipulated are monitored once a month before
and after construction
Air quality
(i} To minimize the air pollution to MO, CO, 502, ground level O3, PMyg and PMsy s should be| Once in 6§ months and should cover ——
ensure maintaining of ambient MERD Selecled locations | assessed with reference to the CEA or National Standards| both the south-west and north-east {:nmﬁﬂillei
air quality standards. for Arnbiant Air Quality MoNseon seasons,
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o o Responsible
Monitoring Objective Location Monitoring Parameters Freguency of Monitoring AI;e ney
FRegular inspection 1o assess the
effectiveness  of  Ar  Quality
Visual observation of defective  exhausts, dust emissions protection measures. Regular dusl
Construction site and | during windy/dry periods, receipt of air qualily relaled 'moniloring to determine the impact
immediate wicinity and | complaints from neighboring residential areas, excessive |of dust on the community and
L _ ) monitoring stations should be | visual dust cloud during construction activities, watering | project site activities. Monilorng
{iiy minimization of Air Poliution established both within and | of construction sites and access roads to be carmied oul i Commitles
ide th - it . It should also be monitored once a
oulside the project site. regularly. Awareness of the workforce regarding dusl g i o N
o ressres month for con arnma.on y 2
O, 50,, volatile organic
compounds, CO; S0; and
particulate matter
Noise levels
. All noise sensitive locations : ; Al least once in 6 months during
To ensure that noise emissions o : o) Equivalent sound levels (Leq A). Measure residual and | | d night & d al itori
il . - identified during preliminary ; 5 d : ay and mg imes and also | Monitoring
arising during construction are : L p ambient noise: levels and assass with refarence fo the depending on complaints from local mmitlee
rrinimal ln’ms.lfgallﬂns, aln alny' NEW | maximum permissible construction noise levels i ; ) commi
sensilive areas idenlified. paople al relevan! premises,
Mumber of noise related complaints received from _ .
residents and landholders during construction Once 2 mon!lh. Lllzuse L“I”ih
_ _ ] ; : community o advise on likely timing o
Project site premises and Evidence that faully equipment is repaired or replaced as and duration of noisy activities Menitaring
immediate vicinity s00n as possible, schedule  noise  events  for | Commiltee
Evidence of consultation and planning for typical noise appropriate times
evenls
Vibration levels
To ensure that vibration emissions | Localions identifiad by It is required to make sure that the vibralion levels in the | Al least once in & months, Also shewilton
arising during construction are NBRO far vibration residences or archaeologically important places be less depending on complaints from local i ':f:;ng
minimal measurements than 0.5 mm/s, pecple at relevant premises, SuniiEs
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: I . nsibl
Monitoring Objective Location Monitoring Parameters Frequency of Monitoring Rei':;m; y "
Crack Maonitaring Plan
Al least once in six months and Ny
et ssduliline il Locstions fobe identiied Length and patterns of cracks in dwelling units also on complains from local MoRloAng
developed crack levels people al relevant premises Commitlee
Solid waste disposal pracfices, wastewaler treatment plants and wastewater quality
To ensure that both MSW
roduced by the k . .
EunﬁltJructiﬂ: gen:r:;ecjo v:c;z:al;dare Lonaligns Wy The: st Maonitoring
piopery menaged and that 3 wl";:e:? the _cgnallt'ucllon Adequacy of facilities for waste collection and dispasal. Regular surveys should be done. i
proper plan lo collect and safely VR e s
dispose the wastes is available.
Cnce a month o assess the
Ensure proper disposal of solid Demonstration of minimization of impacls by having a |effectiveness of protection measures
wasle, waste water and sewage, | Labour Camps, site offices |system fo dispose solid waste, having adequate sanitary | with particular attention to waste Monitoring
control of vector breeding and |and site management facilities, use of alternate energy for cooking, absence of |managemenl, pes! and disease committee
spread of diseases open objects that can collect water within the sile vector breeding and general
housekeeping
Cleanliness and wasle efficiency of the construction site,
. . . amount of litter delecled on-site after con ion { . i itori
Waste Management Project site premises . ipd il Regular inspection Munthnng
maintenance, records of regulated wasle disposal, onsite commities
sewage system operaling efficiency
Flora and Fauna Protection
Regular  inspection.  Monitoring
Weed dala on on-site species and distribution properly |should be continued for a period of o
Weed Managemen Froject site premises documented. Whether appropriate sleps have been taken |up lo 2 years afier construction is Maniloring
commiltee

lo manage any alien invasive weed species

completed lo assess the success of
weed confrol activities
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R ibl
Monitoring Objective Location Monitoring Parameters Frequency of Monitoring ei’;‘;ﬁy &

Observation of minimal dislurbance to terrestrial flora and [Once in three months 1o assess the

fauna by above ground structures, tracks, services and |effectiveness of protection  and

campsites during construction of the project site, management of fauna and flora.

Restoration of disturbed areas afler construction, Throughout construction, open pits fonitoring
Minimal disturbance to terrestrial | 1 km radius around the |Measures adopted in restoring greenery in the sites where |should be inspecied by approved| committes
fiora and fauna project site muck was deposiled has lo be monitored., faunal handlers regularly. with DWLC

Mo exolic plant species are infroduced 1o the area Success and integrity of officials

No damage lo, or removal of, protected species unless |rehabilitation measures should be

permitted by relevant authority, assessed a year after commissioning

the project site
e ap—— e

Once a month inspection until re-
growlih is established, seeded areas
should be monitored regularly to
ensure  growth. If  necessary, o
appropriale re-application of seed| Monitoring
should be carried out. committes

Mo new weed species introduced and weed management
is effeclively implemenied, no impediments to re-
vegelation from compacled ground, re-vegetation
occurring naturally and in line with surrounding vegetation,

no unplanned change in drainage patlern leading 1o soil .
arosiuﬁ 9¢ o The success of restoration should be

assessed against the goals set forth
for post construction restoration

Clean Up and Rehabilitation Project site premises

Handling and Disposal of Dangerous Goods

Na contamination of the Reviews and corrections lo storage and handling Weekly inspections should be
< ocedures as appropriate. : ;
environment by hazardous goods Sickadi e i pr . ures pprop : . conducted lo ensure _t.h_al ﬂhEI"l'.'IICEIi anno.nng
Review of records showing that any spill has been |and other storage facilities continue|  Committes
affectively addressed lo meel national standards

Operation Phase

Maonitoring Soil Erasion and Siltation

(iyPrevent erosion of the fill
malerial and excess erosion of

o : Monthly. iter
slopes and flow channels and Existing u:atar retar}llun Records of flood levels, waler table, water levels i . F " Monlto.rlng
corresponding sillation of the areas and river profiles articularly during rainy season, Committee
Mahawel river
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_— Responsible
Monitoring Objective Location Monitoring Parameters Frequency of Monitoring Alz;ency
Mo evidence of uncentrolled eresion following high rainfall,
(i) Verify that erosion is conirolled Mo E.'JH.':!EI'ICE of sedumenlatlmn in watﬁmursn:!s. Review of
RG] i land reinstatement of Erosion conlrols, Eresion confrolied
and slope stabilily is achieved i - kY " Monitaring
and recommend repair works Spoil Dump sites and limited to thal consistent with "natural processes”, Menthly inspection Commitlee
accordingly. After construclion, measures adopted in restoring greenery
in the siles where muck was deposiled has 1o be
monijored.
A post-construction audit should be
Walercourse banks effeclively reinstaled (o prevent WndL{dEd a”nua”"'r. o tuiG YoRR
; : d di S hni following construction. This  audi s
(ili) Watercourse Management —_— ; scouring, erotion and secimen! contral leChMQUES |, 4 evalusle erosion control,| Moniloring
Project sile premises implemented on-sile where necessary and any failure of . 'l Committee
et uatl cortit prevention of water course alleration
q Y ) and success of bed and bank re-
profiling.
Water Quality: Surface Waler
Ensure existing waler quality of pH, turbidily, electrical conductivity, tolal and faecal
the Mahaweli river will not be Locations already selected  |coliform levels, DO, TN, TP. Grab samples in triplicate to |Once in 3 months, Both dry and wel Monitaring
spoilt during the operationat for waler quality monitoring | be collected for analysis and the resulls may be assessed |season period should be covered Committee
phasze with reference to the CEA proposed slandards slipulated
Air quality
To minimize the air pollution in ’
apsration phase heiﬂce ¥ e NO,, CO, S0z, ground lavel O3 PMygand PM 25 to be Once in & months; should cover both s
s e . MNBRO Selecied locations assessed with reference to the CEA or Mational Standards |the south-west and north-gast Monnu_nng
maintaining of ambient air quality ‘ A Commitiee
standards, far Ambient Air Quahty MOonsoon Seasons.
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are
treatment systems

assessed with reference lo the CEA stipulated Tolerance
Limits, Adequacy of infrastruclure facililies for solid waste
collection and disposal (0 be ensured.

e P Responsible
Monitoring Objective Location Monitoring Parameters Frequency of Monitoring Agency
Noise levels
All noise sensitive locations
: gt identi [ imi : ; ! least once in 6 months during da
To ensure that noise emission .Idenhﬁed gur|ng prellmlnaw Equivalent sound levels (Leg A). Measure residual noise Al Ea?‘ ce in B Hiing oo .
e ; : . linvestigations and during : : . |and night times. Also depending on | Manitoring
arising during operalional activities : levels and ambienl noise levels and be assssased with i ;
i construction phase, and any - complaints from local people, al| Commillee
is minimal s reference o stipulated standards :
new nearby sensitive areas relevant premises.
identified.
Vibration levels
To ensure that vibration emission localions identified by NBRO Il is required to make sure that the vibration levels in the (Al least once in 6 months. Also i
arising during operafional activities | " - MEHSUFE:'IEH!.S residences or archaeologically important places be less |depending on complaints from local le ol';"g
is minimal than 0.5 mm/s. people, at relevanl premises. AIEBE
Solid waste disposal practices, wastewater treatment planis
| and wastewater quality
Adequacy of infrastructure faciliies for wastewater
freatment.
To ensure thal adequale faciliies | o oy plant [Chemical and microbial analysis of the ltreated Monitoring
available for  wastewater for sewsge disposs] wastewalers. The measured parameters needs to be Regular surveys should be done. Eommitied

!

Flora and Fauna Protection

Lw_l

Restoration of dislurbed areas afier construction, no exolic | Success and integrity  of | Monitoring
Minimal disturbance lo terresirial 1 km radius around the plant species are introduced to the area, no damage o or | rehabilitation measures should be | commitlee
flara and fauna project site removal of protected species urless permitted by relevant | assessed a year after | with  DWLC
authaorily commissioning the project site officials
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—

Monitoring Objective Location

Weed Management

Project sile premises

Monitoring Parameters

Frequency of Monitoring

Weed data on on-sile species and distribution properly
documented, Whether appropriale steps have been taken
lo manage any alien invasive weed species

Moniloring should be conlinued for
a pericd of up to 2 years afler
construction is compleled to assess
the success of weed control
activities

Mo new weed species introduced and weed managemant
is effectively implemented, no Impediments to re-

Once a month inspection until re-
growih is established, seeded
areas should be  monitored
regularly to ensure  growth, If
NEcessary, appropriate re-

Responsible
Agency

Monitoring
Committee

- . . ' vegetalion from compacted ground, re-vegetalion | gpplication of seed should be Monitoring
ISR e SR FifRJect She premises occurring  naturally and in  line with surrounding | carried oul Commitles
vegelation, no unplanned change in drainage pattern
leading to soil erosion The success of restoration should
be assessed against the goals set
forth for post construction
restoration
Handling and Disposal of Dangerous Goods
Mo contamination of the ; | Weekly  inspections to  be
: Reviews and corrections lo storage and handling ks 1 /& st ical Mnitor
environment by hazardous goods Project site premises procedures as appropriale, Review of records showing 5 T : S
: and other storage faciliies conlinue Commitles
thal any spill has been effeclively addressed :
to mest national standards
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6.6 Monitoring of the Biological Environment
Table 6.2 for Environmental Monitering Framework includes the monitoring of the
Biclogical environment, Most of the impacts arising due to this project can he
mitigated with proper design and following environmental best practices. The specific
mitigation measures to be observed are described in Chapter 5.

6.7  Monitoring and Evaluation of the Social Impact Mitigation Process

6.71 General
The monitoring and evaluation of the social impact mitigation process will be
managed by the project developer, CEB in this case. CEB will establish a committes
comprising relevant stakeholders to provide guidance and over see the monitoring
process. This committee can be managed / lead by CEB with the assistance of
following stakeholder agencies:
* Divisional Secretaries of Ganga |hala and Udapaltha
*»  Representative of Irrigation Department
* Representative of Agrarian Services Department
* Representative of Agriculture Department
* Representative of Crysbro Broiler Processing Industry
* Representative of affected communities
= (Grama Niladharies representing project affected areas
=  Representatives from relevant Pradeshiya Sabhas
External monitoring and evaluation mechanisms may be suggested to monitor the
effectiveness of the Resettlement plan (RP) implementation. A consultant may be
engaged on an intermiftent basis to carry out external monitoring and evaluation
activities.

6.7.2 Monitoring and Evaluation (M & E) of the Resettlement Action Plan.
The resettlement process will be monitored by CEB through an independent party (an
individua! consultant or consultancy firm). A comprehensive M&E plan will be
developed during the detail design stage of the project as a component of the RAP.
This report includes only the parameters to be used and the frequency of monitoring
required during resettiement plan implementation process.
Table 6.3 gives the Social Impact Monitering Programme.
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Table 6.3 Social Impact Menitoring program
Aspect Indicator Fregquency Methods
| |

Affected

persons and | No. of APs and AP families | One  time in lhe | Household sufvey

families resettlement penod with AP families

Properiies Type of properies and | One fime in the | same household

affecled magnitude from each typs reseltlement pericd survey-

Funds Amount paid for affected | Conlinuocus  in the | Data from CEB
properties and land resettlemeant action

phase
Grievances Complains made by the APs | Continuous  in the | Filed observations,
resetllement action | interviews and Focus
phase group discussions
f= ' -

Conflicls Number of conflicts taken | Continucus in  the | Filed  observations,
place between APs and the | reselllement action | interviews and Focus
project implementers phase group discussions

o

6.7.3 External Monitoring of Physical and Financial Progress of RP

Central Enginearing Consuliancy Bureau (Al Habshi Consultants

The External monitering and Evaluation Consultant (EMEC) may closely monitor RP
implementation to provide CEB officials with an effective basis for assessing the
reseftlement progress and to identify potential difficulties and problem areas.
Monitoring will be carried out by the EMEC and reported regularly to the relevant CEB
officers of the project on a quarterly basis. The monitoring activities will involve the
following tasks:

*  Administrative monitoring to ensure that implementation is on schedule and
problems are dealt with on a timely basis,

» Socio-economic monitoring during and after the relocation process, (utilizing the
haseline information established by the socic-economic survey of APs undertaken
during project preparation), to ensure that people are settled and are recovering;

* (Overall monitoring whether recovery has indeed faken place successfully and on
time.

To assess the progress and success of the RP implementation, the data from the
baseline socic-economic surveys undertaken during the project preparation stage will
provide the benchmark for monitoring. However, the monitoring process will also
include the following:

» Communication with and noted reactions from APs:

* |nformation from APs on entitlements, options, alternative developments, etc.;
* Valuation of properties;

» Usage of the grievance redressing mechanism; and

» Disbursement of compensation amounts and all assistances
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Table 6.4 |ndicators for physical progress of RP

Mo,

Menitoring Indicators
for Physical Progress

Implementation

Target (No.)

Revised
Implementation

Target

Progress this

Quarter

Cumulative
Progress
Target

% against Revised
Implementation

Fermanent land
acguired (sqm)

Temporary land
acquired {sqm)

Mo, of Owners paid
compensation for land
acguisition

Mo. of APs paid
compensation for felling
offrees

Mo, of 4Ps paid
compensation for felling
of standing non-
perennial crops

Area (ha) of lemporarily
occupied and restored
with topsoil after
constructional use

Mo, of APs getting back
temporarily cccupied
land with fopsoil
restored

Mo, of APs provided with
livelinpod restoration /
household maintenance
grants efc.

Mo, of Cultural

properties acguired.

10,

Mo of Cultural
properies re-
established,

Monitoring will also cover the physical progress of RP implementation. This will
include relocation of the APs and project affected community properties. The EMEC
will prepare quarterly reports on the progress of the RP provisions.

Tables 6.4 to Table 6.6 give sample indicators that can be used for monitoring of RP
implementation process.
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Tahle 6.5

Monitoring indicators for financial progress of RP

MNa.

Maonitoring
Indicators for
Financial
Progress

Implementation
Target
(Rest.}

Revised
Implementation
Target

Progress
this
Quarter

Cumulative
Progress

% against
Revised
Implementation
Target

Compensalion
paid for land
acquisition 1o
Owrners

Compeansation
paid for loss of
frees

Compensation
paid for loss of
slanding non-
perennial crops

Expenditure on
re-establishing
community
properties /
cultural
properies

Expenditure on
slaffing and
providing training
to Social
Managemen!
staff

Expenditure on
engaging
External
Monitoring and
Evaluation
Consultant

Expenditure on
oulsaurcing
Impact
Evaluation
Agency

Expenditure on
nen-guantified
impacts (10% of
tolal RP cost)
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6.7.4

Table 6.6  External Impact Indicators for evaluation of RP (beyond the project)

tems Impact Indicators Frequency

Income: Project related and independent
means but assisted by the project.
Housing: Changes in quality over a

|
Implementation Stage :
Quarterly monitoring

Eleitet eriod of time

Economic E{m o Sacurit ; Implementation and Post implementation

Conditions T ) |Stages .
Changes in cccupation, ; " . juat
Skill portfolio. |mld-term and end-term impact evalualion
Migration profile. Sty
Representation in Community Based
Instituticns: ;

i o I mentation St =

Indicators of participation. Mm pig ?n ation Stage
Empawerment onitoring.

Better Social '

Conditions i g ‘ Implementation and Post Implementation

Health and morbidity.
Betfter avaliable infrastructure: potable
water, living space, sanitation, proper road

Stage :
lim pact evaluation study

and drainage facilities, etc. |

External Monitoring Indicators

The two kinds of indicators for assessing achievement of the objectives under the RP
implementation are:

* Process Indicators —indicating project inputs, expenditure, staff deployment, etc.

*  Qutput Indicators — indicating results in terms of numbers of affected people
compensated, area of temporarily occupied lands restored with topsoil, number of
APs provided with livelihood assistance grants, etc.

Tentative budget for monitoring of the social impacts mitigation process
during project implementation phase.

The major task of monitoring will be to study and help in addressing the
negative implications due to resettlement. Though the number of affected persons
(households) to be resettled is small, the resettlement process described under
the Sri Lankan laws need to be followed.

Different tasks with different intensities are involved in resettlement. Each task
requires different time periods for mitigation depending on its intensity. The
resettlement process will require about 1.5 years completing the entire program.

A menitoring and evaluation (M & E) specialist need to be employed part time for this
activity, He will be involved in the resettlement programme from its planning stage

up to the stage of completion. Even some aspects of post re-settiement phase also
need to be monitored to ensure the fairness and justice for the people being resettled.

Tentative budget of Rs. 1.0 M is allowed for monitoring and evaluation task of
resettlement. This includes remuneration for the M & E specialist, cost of surveys with
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affected families to be conducted before and after (01 each) the resettlement and for
transport costs,

Terms of reference for the M & E expert

The overall task of M & E expert is to provide professional inputs to the Project
Developer to plan and implement the resettlement programme. |n this context, his/her
main tasks involved will be as follows.

During planning stage of the resettlement

»  Conduct a survey to gather information on individual preferences of the  affected
communities on the resettlement sites and other conditions/ issues elc.

* Develop a plan for each individual family to consider for implementation (if
feasible) during resettlement process.

= Work out strategies for getting the affected persons involved in the
resetilement process,

During resettlement programme implementation

= Carry out consultations with affected families and document their experience
and perceptions on the on-going resettlement programme implementation.

* Provide written feed back to the project developer on the resettlement process
and propose strategies to re-direct the process if such needs arise.

Post re-settlernent phase

= Carry out the perception and experience survey on the satisfaction of the re-
settled families.

= Prepare a written report on the satisfaction survey.

= Highlight the problems those need to be immediately addressed to rectify any
serious draw backs of the re-settlement.

Monitoring costs
Monitoring costs are given in Table 6.7

Except otherwise mentioned in Table 6.2, Monitoring costs covers a further period of
06 months after completion of the construction period.
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Table 6.7 Monitoring Costs
_— Monitorin
Item Description cost g
Lk (Rs. M)
01 Institutional Fees of the Monitoring Institution 58
0z Full time monitoring officer (@ Rs. 50,000/-) and helper 3.4
03 | 05 nos, Experts in specific fields (@ Rs. 7,500/- each } 22
04 | 12 Members of the monitoring team 0.7
(@ Rs. 1,000/- each per sitting)
05 | Transport for Monitoring officer (@ Rs. 75,000/-) 4.4
08 | Computers and printers (02 each) and capital cost of 1.4
monitoring equipment
o7 Consumables 0.3
08 | Pre-construction phase monitoring 0.5
05 | Construction phase monitoring 10.8
10 | Operation phase monitoring 1.4
11 | Social Impact Monitering (including Training of the workers, the
public and siakeholder awareness and resettlement issues)
and for Monitoring and Evaluation of the resettlement plan 1.7
operations.
Total 328
i
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Chapter 7

Conclusion and Recommendation

The EIA Report presents a detailed assessment of the potential environmental impacts
arising from the construction and operation of the proposed Moragolla Hydropower Project.
The study has been carried out in accordance with the requirements of the Government of
Sri Lanka, stipulated in the Terms of Reference issued by the Mahaweli Authority of Sri
Lanka.

The approach to the EIA and engineering process in the feasibility study has been 'mitigation
through planning and design’ in respect of site selection and selection of the project layout.
In the EIA several alternatives have been considered and possible environmental impacts
such as possible loss of agricultural lands, inundation of populated areas and infrastructure,
possible health hazards and environmental management aspects have been given
consideration in addition to the costs of dam and waterways. Measures have been
introduced to reduce such impacts from planning stage of the project. This means, possible
environmental impacts and mitigation measures have been integrated into the planning and
design process itself thus reducing as far as possible mitigatory measures otherwise would
have been required resulting in reduced costs. This appreach by ‘Mitigation through
Planning and Design’ can continug even at the detailed design stage of the project.

Potential positive and negative impacts associated with both, construction and operational
phases were assessed within the framework of the physical, ecological and socio-economic
environment. Where necessary, mitigatory measures have been recommended.

One of the main environmental impacts will include resetttement and compensation of
persons affected because of the proposed Moragolla Hydropower Project. Resettlement and
compensation has to follow the guidelines given in the National Inveoluntary Resettlement
Folicy and a comprehensive resettlement plan will be developed by CEB according to the
procedures and other principles of National Involuntary Resettlement Policy of the
Government (NIRP- approved in 2001) at the detailed designs phase of the project.
Arrangements have already been taken to allocate a land for resettlement purposes.

With respect to the other environmental impacts, it has been found that river water is already
polluted fecally. The availability of industries in the watershed and non-availability of proper
sewage treatment for residences may have been responsible for higher levels of fecal
coliforms in the river water, The reduction in water flow during operation phase may perhaps
enhance the problem and hence may adversely affect the domestic uses of the river water
downstream of the dam such as for bathing and washing. Measures to be undertaken in
order to correct the situation have been proposed such as extension of the effluent
discharge pipe to a point downstream of the tailrace cutlet. However, a detailed study is
recommended to be undertaken by CEB in order to study the effects on water guality

comprehensively.
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Hydraulic Model studies indicates that there are no impacts on Mahaweli Ganga, Kothmale
Oya and on Ulapane Oya due to construction of the proposed project in case of floods and
normal reservoir operational conditions.

It is also noteworthy of mentioning that although the project does not have any additional
impact on ponding of Ulapane Oya which even at present, occasionally experiences certain
ponding in some areas upstream of the bridge over Ulapane Oya on the road from Gampola
to Nawalapitiya during floods of higher return period. It is seen that this flood plain is being
gradually encroached and some buildings are coming up. In future, once the project is in
place, such flooding can be conceived to be due to the project by the communities who will
not remember it as an old feature.

Therefore as a regulatory measure it is proposed to mark the area of Ulapane Oya below
contour of 550m asl as an area not permitted for construction. Nevertheless a 100m wide
strip around the perimeter of the reserveir will be declared as a reservation area that will be
managed by CEB and will maintain the reservation area as a green beit (wherever feasible),
and appropriate action will be taken to prevent earth slips, erosion etc. Any future
constructions within this reservation will require CEE approval. With the assistance of the
Attorney Generals Department, CEB will work out a suitable mechanism to exercise
restrictions within the reservoir reservation area. This mechanism will be tied up to the
current practice followed for obtaining required approvals from the local authority and / or
any other authority.

Blockage of the river due to the construction of the dam resulting in disruption of the free
movement of aquatic organisms especially fish, low flows in an approximately 3 km stretch
of the river downstream of the proposed dam site affecting the habitat quality, loss and
removal of trees due to inundation of the reservoir area and construction of temporary and
permanent structures are some of the environmental impacts identified.

However, the project will not have a significant impact on the population of these fish species
as their main habitat is located in the upper reaches of the Mahaweli ganga starting from
about 400 m downstream of the dam site and extending upstream into the inundation area
and to the upper reaches of the Mahaweli ganga. Since rare or endangered species of fish
were not encountered in this stretch, the prescribed environmental flow of 1.5 m¥s together
with inflows arising from seasonal and perennial streams located in the stretch of the river
subjected to low flows will be sufficient to meet the ecological demands of this stretch of
river.

The impact on fish species arising due to the blockage of the river can only be mitigated with
the construction of a fish ladder. However, this is not recommended as the river is subjected
to blockage at many places downstream of the proposed dam and none of these dams
contains measures to facilitate free movement of fish across the dam. Therefore,
incorporation of measures to facilitate free movement in this particular instance will not be an
affective measure.

Construction of new roads and road widening will account for the highest number of removal
of trees while the establishment of the reservoir will account to the next highest. Removal of
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trees due to other construction activities can be considered insignificant as most of these
activities are carried out in abandoned |lands or private land that has no natural habitats.

Main mitigation measures recommended with respect to the ecological environment are the
replantation of a 100 m buffer zone which will be planted with native plant species around
the high flood level of the proposed reservoir to compensate for the loss of trees and the
release of 1.5 m¥sec water continuously from the reservoir to satisfy the downstream water
requirements including ecological demands.

In addition, impacts such as disturbance to man and wildlife due to noise and vibrations
arising due to construction activities, pollution of air and surface water, soil erosion, influx of
labor into the site have been identified.

There are two major users of the Mahaweli river waters downstream of the proposed dam,
the Crysbro Broiler Processing Industry and the Gampolawela Irrigation Scheme fed by the
Dunhinda Irrigation feeder canal using water from the Mahaweli Ganga. These users will be
adversely affected by the project unless proper measures are taken to mitigate the impacts.

CEB will carry out all necessary modifications to the water intake of the Crysbro Industry at
it's present location so that the required quantity of water is diverted through the intake
throughout the year, All costs associated with such improvements will be borne by CEB.

The Dunhinda irrigation feeder canal conveying water to the Gampolawela Irrigation Scheme
looses water on its way to the Scheme. In order to get the maximum benefit from the
releases downstream, CEB will design and consfruct the existing diversion facilities and will
repair rehabilitate the stretch of the canal within the proposed project premises. This will be
looked into during the detailed design stage in consultation with the Irrigation Department.

These two major users of the river waters will benefit in terms of a reliable supply of water
downstream during the operation of the project provided that a continuous downstream
release is made from the reservoir during the operation of the project. In addition, the
Crysbro Industry will benefit from improved access facilties in the area that will be
developed under the proposed project. In these respect, during the operational phase, CEB
will have to closely deal with the Irrigation Department and the Dept. Agrarian Development
with regard to the water releases to the Irrigation Scheme and prepare a scheme to release
the water requirements of the Crysbro industry avoiding any conflicting situations.

Sand miners are also a vulnerable section of the community due to the implementation of
the project while there are some farmers who will be affected during construction works of
the tunnel for a short period of time. Accordingly, measures to be undertaken to correct the
situation have been proposed. CEB will also observe and study the sediment flow data to
monitor the effects on these sand miners.

Reservoir FSL will lie very near to the Ulapane Industrial Estate and the stability of slopes in
this area due to water level fluctuations is a concern of the investors of the Industrial Estate.
It is therefore proposed that studies may be undertaken during detailed designs to assess
the stability of these slopes around the reservoir area. Nevertheless measures to stabilize
the embankments has been proposed.
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During tunneling, there can be temporary lowering of ground water levels and disturbances
to the drinking water wells located on the surface area of the land corridor demarcated for
constructing the proposed tunnel. Small extent of paddy lands which depends on the waters
from the nearby natural streams will also be affected by lowering of ground water levels,
However in this project most of the water users will have access to pipe borne water from
the Towns South of Kandy Water Supply Project of the Water Supply & Drainage Board.

Compensation for all those negatively affected have been proposed, be it temporary or of
permanent nature.

The project would also generate positive environmental benefits besides those mentioned
above as it will replace the need for Thermal power plant which would be the next generation
alternative considering the capacity of the project, Being a hydropower project, it will produce
cleaner energy than other options as it burns no fuel and does not produce greenhouse gas
(GHG) emissions, other pollutants or wastes associated with fossil fuels which lead to
climate change and its impacts. The country will also save on foreign exchange that would
have cotherwise spent on a fossil fuelled power plant operations.

Most of the impacts mentioned can be mitigated by following environmental best practices
during design, construction and operation of the hydropower plant. Mitigation of these
impacts will have to be achieved through rigorous monitoring programmes that will be
implemented before the project commencement, during and after the projet construction.

Also in keeping with more recent governmental guidelines, EIA study has also looked at
potential disasters in the context of failure of dam and on disaster management. Dam break
modelling could be carried out during the detailed designs for preparing the Disaster
Management Plan.

A  Comprehensive Monitoring Plan  including Compliance Monitoring and  Impact
Confirmation have been presented. The EIA study has given emphasis on the establishment
of a reliable and sustainable institutional mechanism to monitor the impacts and has given
the associated monitoring costs.

The functions of the Environmental Monitoring Committee which will play a vital role for the
implementation of the Monitoring Programme will give due recognition to stakeholder
participation and addressing public concems.

On the basis of the above analysis and on the assumption that the recommended mitigatory
measures are duly implemented and monitored in accordance with the guidelines given in
the EIA study, it is concluded that there are no major adverse environmental impacts with
the proposed construction and operation of the Moragolla Hydropower Project.

The Moragolla hydropower project is therefore capable of meeting the demand for electricity
with least environmental impacts.
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