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Executive Summary 
The Ceylon Electricity Board, main utility entrusted with Generation, Transmission and Distribution of 
electricity in Sri Lanka, is proposing to develop the Mullikulam Wind Power Plant.  

The objective of this EIA Report is to identify and evaluate the potential direct, indirect, cumulative and 
induced environmental impacts to the existing environment that will arise as a result of the proposed 
wind power project facility. The report comprises baseline data on existing physical, ecological, 
economic, and social condition, together with the anticipated environmental impacts and proposed 
mitigation measures. The EIA makes recommendations for appropriate mitigation measures to avoid, 
minimize, remedy or, as a last resort, compensate for the predicted negative impacts; and provide a 
site-specific environmental management and monitoring plan to achieve overall environmental 
sustainability of the project.  

The proposed Mannar wind power project- Phase III is located in Musali, Nanattan and Mannar 
Divisional Secretariat Divisions (DSD) in Mannar district, is an electrical power generation and 
transmission project, which will utilize energy in the wind to produce electrical energy. The wind farm, 
collector substation (CSS) and the collector network are located within the Marichchikatti Reserved 
Forest in Kokupadayan, Kondachchi, Karadikkuli, and Mullikulam GNDs of the Musali Divisional 
Secretariat. The transmission line traverses 13 GNDs before it connects to the existing Mannar grid 
substation at the Puthukamam GND in the Mannar DS division.  

The proposed project area has been demarcated and allocated for on-grid wind power development 
project by Sri Lanka Sustainable Energy Authority (SLSEA), the apex agency entrusted with renewable 
energy development in Sri Lanka, by way of granting the Provisional Approval no. PA-239300. Having 
studied the environmental and techno economic factors and in accordance with the request made by 
SLSEA, the scope of EIA was enhanced (ref: SEA/REP/A-39510 dated, 04th January 2022) with a view 
to maximize the developable wind electric potential within the already allocated project area. 
Accordingly, comprehensive impact assessment has been carried out for using large wind turbines of 
160m rotor diameter with tip height extended up to 190m (from the finished ground level) considering 
an individual turbine capacity up to 6 MW. This EIA complies with the final Terms of Reference and the 
CEA letter, 08/EIA/P&E/07/2021 dated, 25th May 2022.  

The project scope comprises the construction of 34 wind turbines, a 33-kV collector network (34.9 km), 
a 33 kV/220 kV CSS in a 5- acre land, a 220-kV, 28.6 km transmission line, rehabilitation of existing 
access roads (9.34 km) and construction of new access roads (7.41 km) to reach the proposed locations 
of wind turbine construction sites. Electricity generated by the wind turbines will be transferred to the 
CSS using the 33-kV collector network. After stepping up the voltage to 220 kV at the CSS, the 
generated electricity will be transmitted to the existing Mannar Grid Substation (GSS) at Puthukkamam 
via the proposed 28. 6 km long, Mullikulam CSS – Mannar GSS, 220 kV transmission line. The condition 
of a portion of the existing road network is adequate to transport heavy equipment and machinery to 
turbine locations. Another portion of the existing road network need to be rehabilitated to cater to this 
requirement. A few wind turbine locations can’t be accessed using the existing roads, and therefore, 
construction of new roads is required. The 33-kV collector network will be constructed along the 
shoulder of these existing and new roads.  

Recently renovated Puttalam – Mannar main road runs along the entire project area, in N-S direction. 
The entire project area is of low relief, ranging from 0 to 25m msl. The area exhibits a gentle slope, 
which demarcates the boundary between coastal sediments and the Red Earth formation. One of the 
characteristic topographic features observed within the project area is the presence of dome like 
structures (up to 6m high) within Kal Aru flood plain. It extends from beach towards landward direction 
for about 500m distance. The other identified topographic features of the project area are the presence 
of flat lands comprising of sand formation, clay, sandy clay and Red Earth bearing areas. In addition, 
sand dunes (up to about 6m height), gravel and lateritic formations, having cliff like structures (up to 4m 
height) are also identified within the project area. 

The coastline in the study area, in general, extends in the direction of South to North with many local 
variations in orientation. The coastline is exposed to the swell throughout the year and the South-West 
monsoonal waves, but sheltered from the North-East monsoonal waves. Relatively shallow depths exist 
in the nearshore area. A significant variation of coastal features is evident along the coastline of the 
study area. Sandy beaches with gently sloping foreshore and backshore areas, gently sloping foreshore 
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with by relatively steep fronted dune type sand formations, gently sloping foreshore of followed by steep 
fronted lateritic cliff formations and coasts with steep fronted lateritic cliff formations are present in the 
study area. Sea outlets of several water bodies are located along the coastline and sand bar formations 
exist across all such outlets, most of the year.  

As the wind turbines/towers are located beyond the coastline of the study area, a direct impact on the 
coastline behavior is not envisaged due to the construction and operation of such turbines. However, 
the construction activities would involve the usage of a larger area around the locations of each wind 
turbine and clearing of vegetation, excavating, filling, compacting, leveling and other related activities 
are envisaged during the construction phase. A possibility thus exists for soil erosion, siltation, blockage/ 
restriction of natural drainage patterns leading to soil degradation and water logging/ localized flooding 
in the area. However, in view of the relatively flat nature of the terrain and sandy soil with high infiltration 
capacity in the area, a severe impact due to construction activities is not envisaged. A possibility also 
exists for adverse impacts associated with water logging and localized flooding caused by any changes 
in natural drainage patterns in the coastal zone due to the construction of the proposed access roads.  

 

It is recommended that proper construction practices in the form of the usage of minimal areas required 
for constructions, provision of drainage systems-with silt traps where necessary, non-obstruction of 
existing drainage paths/flow in water bodies-with culverts provided where necessary-and restoration of 
the affected area as much as possible after the construction phase need to be adopted as impact 
mitigation measures. Facilitating the regrowth of grass cover in the areas cleared for construction 
purposes is also recommended to minimize soil erosion. It is also recommended that the wind turbine 
located closer to the shoreline than the other turbines be shifted to a more interior location. 

The main surface water bodies of the wind power project area and its surrounding is the sea (Indian 
Ocean), irrigation tanks, Kal Aru, and Modaragam Aru. In addition, an irrigation canal system, minor 
streams, water stagnation depressions, and field drains are available in the study area. Kal Aru is a 
seasonal stream and flooding conditions are very common at the lower part of the Kal Aru mainly at 
downstream of Kal Aru Bridge during the rainy period. Modaragam Aru is the largest stream in the area 
and it flows to sea about 1.3 km away from the wind tower No. 38. It is noted that water in the 
Modaragam Aru has been diverted to irrigation tanks located in the southern part of the study area for 
irrigation purposes, mainly paddy cultivation. Several small irrigation tanks are located within the project 
area and the surface area is less than 30 ha. All irrigation tanks dry or water stagnates in the middle 
parts of the tank during the dry period from March to October. 

A total of 151 faunal species including 9 endemic species, 8 nationally threatened species and 7 
nationally near threatened species s were recorded during the field survey within the study area. The 
faunal diversity was found to be low in terms of endemic and threatened species. The faunal 
assemblage in the project area is dominated by birds including 9 migrant species. However, it should 
be noted that the field investigations were carried out during the non-migrant season and therefore what 
was recorded are mostly stragglers and does not indicate the actual number of migrants that are likely 
to be present in the project affect ted area.  

One of the main negative impacts arising from wind farms and transmission lines is on avifauna such 
as birds and bats leading to death and injury. Unlike Mannar Island, there were no significant 
aggregations of migratory birds observed as there are no lagoons or mudflats in the project area. The 
sites selected for the construction of wind turbines are located in scrublands and degraded dry-mixed 
evergreen forests in the Marichchikatti Reserved Forest. However, there are a few irrigation tanks 
located in the Karadikkuli and Mullikulam area where bird movements have been observed.  In order to 
make an accurate assessment about the possible impacts on avifauna, especially around irrigation 
tanks, further study focusing on birds and bats is recommended with a view to identify the temporal 
changes in avifaunal assemblage and the behavior. This enables us to determine the type of mitigation 
measures required for avifauna present in the project area. Other than this impact rest of the impacts 
such as loss of terrestrial and aquatic habitats, disturbance to wildlife habitats, habitat fragmentation, 
habitat degradation is not significant and can be managed through strict implementation of the 
Environmental Management Plan. 

A total of 216 plant species (59 families and 185 genera) including six (6) endemic and 189 indigenous 
species were recorded from all the habitats found in the proposed project sites and its immediate 
surrounding areas. Twenty-one (21) plant species recorded in the study area are introduced species. 
All recorded flora species are not unique or restricted to the project area.  Natural terrestrial habitats 
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such as coastal vegetation, undisturbed and degraded dry-mixed evergreen forests, scrublands, and 
mangroves are found in the proposed project sites.    

Most of the turbines will be placed more on the landside away far from the shore except 13 turbine 
locations that will be within the coastal zone. The coastal stretch along the proposed development is 
mostly sandy beaches with some rocky outcrops of dead coral and sandstone. Some dune formations 
and mangrove patches are also found. Some coral reefs and seagrass beds are found only in offshore 
areas far away from the present development. The construction and operation of wind turbines will not 
have significant direct impacts on the marine environment or marine organisms. However, some indirect 
impacts would result from sediment that would run off to the marine environment during the construction 
phase of the project. Such impacts will be short time in duration and can be minimized by maintaining 
good practices during earth excavation. 

There is a growing concern from some fishermen that noise generated from the turbine would scare the 
nearshore fish away and the fish catch of the artisanal fishers will be hampered. However, there is no 
scientific evidence for such a claim that noise generated in the air would have an impact on fish. The 
wind turbine will be distant from the coast and sound pressure from the turbine will be negligible when 
reaching the sea to sense by the fish. 

The 220kV transmission line traverses the lands that differ in land use and land ownership. Out of 28.6 
km transmission line, 19.7 km traverses through paddy land, 8.9 km is through home garden/coconut 
plantation and the rest is traversing through forest and reservation of the South Coast road (B 403).  
Two terminal, 22 angle and 59 suspension towers will be required to erect the transmission line. It is 
ensured that no towers will be established within the settlements and no structures will be affected. 
Though the acquisition is taken places, the farmers can continue their cultivation after the construction 
of the towers. The transmission line corridor (way-leave) will not be acquired but the tall trees like 
coconut, Palmyra, mango and others will be removed for the safety of the transmission line.  

The project area is predominantly agriculture and fishery-based villages. The “Malwattu oya” river and 
the “Giant tank” cascade system irrigate the paddy land for two seasons of paddy cultivation in the area. 
The Palk bay at the western boundary of the project area is serving to the fishers of the area. The wind 
turbines are located reasonably away from the settlements (>450m) and not less than 150 m inland 
from the coastal line to avoid any disturbances to the settlements and fishing activities. The Mullikkulam 
area is the only fishing community practicing the Beach seine fishery. The wind turbines will not disturb 
the beach seine fishing and access to the landing sites. The fisher’s camps can be continuing on the 
same locations.  

The communities of the project area, especially the fishers are in a fear that the noise and vibration 
generated by the wind turbine operation will adversely impact the fishery resources. The CEB 
disseminates the information related to the wind power projects to the community to get rid of such 
fears. However, the continuous effort is necessary to assure the safety of the project toward the fishery. 
A community participatory monitoring process during the project’s construction and operation period is 
being proposed to allow the community to witness the safety and the mitigation measure the project is 
implementing to avoid any adverse impacts. 

An Environmental Management Plan (EMP) has been prepared for the wind power project, including 
the construction of CSS and the transmission line, that discusses the anticipated impacts and 
development of mitigation measures with respect to the following stages: (i) pre-construction, (ii) 
construction, and (iii) operation and maintenance. The EMP includes proposed mitigation measures, 
monitoring scope, standards, institutional responsibility, and implementation schedule. Environmental 
parameters and periodicity for environmental monitoring Plan, and the cost is also given in the EMoP. 

The extended cost benefit analysis was carried out on economic terms using the world price numeraire 
and in real terms to assess the viability of the project including social and environmental impacts of the 
project. Sensitivity analysis was also carried out in order to test the robustness of the project to adverse 
conditions and it proved that the project is robust to adverse conditions tested with project IRRs higher 
than the 10% benchmark IRR. 
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Summary table of impacts and mitigatory measures 

Impact Magnitude 
of Impact 

Mitigation measures 

Construction phase   
Change in the surface features and 
present aesthetics due to the construction 
of wind turbines, collector network, CSS 
and the transmission line of the proposed 
project. 

Low Carry out the restoration plan/ replanting of trees after 
the construction. Removal of trees and vegetation will 
require approvals from appropriate Departments.  

Soil erosion due to CSS and transmission 
line construction, wind turbine erecting 
and clearing of vegetation in the project 
foot print and access roads. 

High Avoiding sites, which are prone to soil erosion. 
Adoption of proper soil restoration measures. 
Rehabilitation and stabilization of disturbed land. 
Carefully select access roads as these are 
permanent roads. 

Surface and Ground Water quality  
 
Runoff from the construction sites/ 
domestic wastewater from construction 
sites 

Low Careful siting of wind turbines, land for the CSS, 
angle tower locations of the transmission line and 
access roads. The workers will provide rented 
accommodations at Silawathurai/ Mullikulam area 
with toilets, drinking water etc. At the wind farm, CSS 
land and transmission line sites, the contractor shall 
provide soak pits for construction workers at the site. 

Construction / Domestic Waste 
Probability of surface and ground water 
pollution 
 

Low Separated wooden and scrap will be collected and 
disposed of in compliance with applicable regulations 
and rules of Pradeshiya Sabah- Musali, Nannattan 
and Mannar 

Air quality impacts due to dust/PM/vehicle 
exhaust. Project will have marginal 
impact on air quality during the 
construction period due to increase in the 
dust emission. 

Low Watering at construction site, limited bare soils, 
proper maintenance of vehicles etc. 

Noise due to general construction 
activities  

Low Restriction of noise generating activities at night and 
use of personal protective equipment like ear plugs, 
mufflers etc. Work only during between 6 AM-6PM. 

Traffic congestion due to movement of 
construction vehicles 

Low Logistics of movement of equipment will be planned 
to avoid high density traffic areas. Proper traffic signs 
at the construction site, final detailed survey/route 
alignment of transportation routes will ensure proper 
care with road infrastructure in the area. 

Resettlement of the houses impacted by 
the wind farm 

None No mitigation required. Wind turbine locations/ 
CSS/transmission line path were selected in such a 
way that there is no resettlement issue. 

Loss of vegetation/ habitats for fauna and 
flora 

Medium Limit the removal of vegetation/ trees/ shrubs only to 
the required construction area as the locations for 
wind turbines, CSS and a section of the transmission 
line are in Marichchikatti RF. Selection of existing 
unpaved access roads for development of new 
access roads. Implementation of restoration plan for 
Marichichikatti RF prepared by the Forest 
Department. 

Disturbance to the local fauna during 
construction 

Low Wildlife routes and their habitats avoided as far as 
possible during the site selection for individual wind 
turbine, access roads, CSS land and the path of 
transmission line from Kal Aru to Mannar/ 
Puthukamum GSS 

Operation phase   
Noise arising from operation of wind 
turbines 

Low Choose proper turbines locations to ensure noise to 
receptors is minimized 

Accidents to workers and population due 
to wind turbine/ transmission line 
construction 

Low Use of proper PPE for workmen at site. Also ensure 
no fishermen or any unauthorized person is affected 
during wind turbine erection 
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Blade break during operations Low Wind turbine to be situated away from the 
settlements. Houses will be allowed in the vicinity of 
the wind turbine only if the relevant noise and safety 
clearance is met with. No mitigation required. 

The Technical Evaluation Committee (TEC) held on the 9th September 2022 at the Central 
Environmental Authority (CEA) Head Office, decided to remove four wind turbine locations (WTG 15, 
WTG 35, WTG 36 and WTG 37) due to the environmental and social issues highlighted in the following 
table.  Therefore, it is very likely that these wind turbine locations will not be feasible for implementation. 
Alternative locations were not proposed by the project proponent, the CEB, and therefore, the final 
layout of the wind power project contains only 34 wind turbines as discussed in this EIA report. 

Summary table of critical environmental and social issues and proposed measures 

No. Issues highlighted during consultations Proposed measure 
1 Department of Wildlife Conservation (DWC) informed 

that area along the Kal-Aru river should not be 
considered for the turbine sites since the same area 
has been identified for elephant corridor. 

This request has been considered at the time 
of planning the initial wind farm layout. No 
turbine sites are located along the proposed 
elephant corridor parallel to the Kal Aru river. 

2 Department of Forest Conservation (FD) requested to 
minimize new road constructions within the Forest area 
and utilize the existing roads wherever possible.  

This request has been considered since 
initial wind farm layout 

3 Wind turbine no. 15 is within the Mavillu Conservation 
Forest. Department of Forest Conservation requested 
to shift it away from the Mavillu Conservation Forest.  

This turbine location has not been 
considered for the final layout of the 
proposed wind power plant.  

4 Department of Forest Conservation requested to shift 
wind turbine positions 05, 06 and 08 and the access 
road to reach the sites, towards the beach to avoid 
damages to the existing forest/ scrubland vegetation in 
these three wind turbine positions. 
 
  

As recommended by the Department of 
Forest Conservation, location of access road 
shifted 90-150 m toward the coast and the 
positions of turbines are shifted towards the 
coast from their original locations as follows. 
WTG 05 - 60m towards the coast 
WTG 06 - 75m towards the coast 
WTG 08 - 35m towards the coast 

5 WTG 09 is close to the coast. Coast Conservation & 
Coastal Resource Management Dept., highlighted the 
risk of exposing wind turbine foundation to the high 
tides and requested to shift the turbine towards the 
landside for safety of wind turbine foundation. 

This wind turbine is shifted 20m towards 
landside from the previous position as 
recommended by Coast Conservation and 
Coastal Resources Management Dept. 

6 WTG Nos.  35, 36, 37 are within the paddy grown 
areas. District Secretary (Mannar) strongly requested 
not to pursue these wind turbine positions. This is 
considering the impact on livelihood of the landowners 
and the severe hardship faced by these villagers during 
conflict situation.  

Turbine positions 35, 36 and 37 will not be 
considered for the final layout of the 
proposed wind power project. 

Final turbine layout of the proposed Mullikulam Wind Park comprises 34 wind turbines.  Each turbine 
footprint is a 160m x 160m square shaped land plot, which enables installing of wind turbines with 
capacities up to 6 MW. The final turbine layout is achieved considering the input received during 
consultations with stakeholder agencies, local communities and other techno economic factors. It has 
been decided not to pursue with 4 wind turbine locations from the originally proposed 38 turbine layouts 
due to social and environmental issues. In modern large-scale wind farms, turbine capacities between 
3 MW to 6 MW are favored for onshore projects. Selection of the individual wind turbine capacity, which 
determines the total installed capacity of the proposed Mullikulam Wind Park will be decided on 
competitive procurement process considering noise, wake losses, loadings on wind turbines, price per 
kWh and logistic issues. Based on this, likely turbine capacity could vary between 3 to 5 MW.  Therefore, 
the maximum installed capacity of the proposed Mullikulam Wind Park is 170 MW which amount to 
annual power generation of 640 GWh considering a net plant factor of 43%.   
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1. Chapter 1 Introduction 

 Introduction to the Energy Sector in Sri Lanka 

Country’s electricity energy needs were predominantly met by renewable energy sources in the nineties, 
with prime contribution from the major hydro power resources. That has enabled the country to maintain 
green credential with throughout the past years per capita low carbon emissions. The rising economic 
growth and the energy demand led the expansion of other renewable energy sector as well as thermal 
based resources. Though the large hydro resources played a major role in renewable energy share in 
the past, variable forms renewable resources such as wind and solar are becoming dominant 
contributors in the future. In line with the global efforts to mitigate climate change implications, Sri Lanka 
has progressively enhanced its ambitious targets and development activities on renewable energy 
development.  

The current policy for the energy sector in Sri Lanka is contained in the document "The General Policy 
Guidelines in Respect of the Electricity Industry" as issued in April 2019. In addition, it was clear from 
various policy indications given by the government that the intention of the government is to develop a 
low carbon electricity supply system and gradually take the sector towards indigenous renewable 
sources and ultimately towards energy independency. The planning studies were conducted under 
three main separate scenarios and two of the scenarios propose to achieve 70% of electricity from low 
carbon sources by 2030.  Accordingly, a substantial growth the indigenous wind and solar resource 
development is envisaged as the country is moving forward on a low carbon pathway in meeting its 
future electricity requirement. Installed wind capacity is planned to be increased up to 1,113 MW by end 
of 2030 and is expected to grow beyond 2030 at the same rate. Unlike solar PV, large scale wind 
projects are expected to dominate the wind development1. 

The existing generating system in the country is mainly owned and operated by CEB with a considerable 
share of recent additions owned by the private sector. Until 1996 the total electricity system was owned 
by CEB. Since 1996, private sector has also participated in power generation. The existing generating 
system in the country has approximately 4,265 MW of installed capacity by December 2020 excluding 
rooftop solar PV installations which amounts to approximately 350 MW. A breakdown of the total 
installed capacity figure is presented in Table 1.1.  

Table 1-1: Total installed capacity operated by CEB and IPP 

Ownership Plant Type Capacity (MW) 
CEB Hydro 1,383 

Thermal 1,554 
Renewables 31 

Independent Power Producers 
(IPP) 

Thermal 614 
Renewables 683 

Initially, the government has taken a policy decision to develop hydropower plants below 10 MW 
capacities through private sector participation. Many small hydro plants and other renewable power 
plants have been connected to the system since 1996. Apart from mini hydro power plants, during 
recent years, there has been a substantial increase in Wind and Solar additions to the system. The total 
capacity of these plants is approximately 683 MW as at 31st December 2020. These plants are mainly 
connected to 33 kV distribution lines. The capacity contributions from other renewable sources are 
given in Table 1.2.  

Table 1-2 The capacity contribution from other renewable sources by IPP 

Project type Number of Projects Capacity (MW) 
Mini Hydro Power 210 409.50 
Wind Power 17 148.45 
Solar Power 32 75.36 
Biomass 14 50.09 

                                                   
1 Long Term Generation Expansion Plan 2022-2041, Ceylon Electricity Board. 



7 

 

At present, the annual electricity requirement in Sri Lanka is about 14,150 GWh, and the installed power 
plant capacity is about 4,000 MW. This installed capacity consists of 1,700 MW of hydropower, 2,100 
MW of thermal power and nearly 200 MW of wind and other renewable power. The thermal power plants 
generate electricity by firing coal, Heavy Fuel Oil (HFO) and diesel. The cheapest option for power 
generation is hydropower as it has no fuel cost involved. The most expensive option is diesel, and the 
costs of HFO & coal are in between these two. The total electricity requirement in the country is about 
38 GWh/day at present. The power requirement varies during the day, and the daytime (from 6.30 am 
– 6.30 pm) demand is about 1,200-1,400 MW. The CEB needs to prioritize and operate the power plants 
owned by both the CEB and IPPs (Independent Power Producers) to minimize the cost of generation 
while ensuring uninterrupted power supply to the consumers. During the rainy seasons, the hydropower 
plants are utilized to optimum levels to minimize the cost of generation. If those plants are not utilized 
adequately during the rainy season, the ponds and reservoirs spill and water is released without 
generating power. On the other hand, during the dry season, the hydropower is used for peaking 
purposes only of minimizing operating expensive diesel power plants. Some of the hydropower plants 
are used during the daytime as spinning reserves to absorb the load fluctuations and hence to stabilize 
the system. As the peak load is about 2,400 MW at present, it is not possible to meet the peak demand 
purely using thermal power plants as the installed thermal power plant capacity is only 2,100 MW. The 
balance should be supplied from hydropower.  

In early 1990’s Hydropower contributed to generating over 90% of the annual electricity requirement, 
however, due to increase in demand the situation has changed drastically. Hydropower contribution is 
now reduced to 40- 50%. Sri Lanka has given indications that it intends to significantly increase the 
share of renewable energy in its electricity generation by the end of the next decade. In this context, 
wind energy is one of the most feasible forms of energy that Sri Lanka can look into. Wind energy is a 
free, renewable resource, so no matter how much is used today, there will still be the same supply in 
the future. Wind energy is also a source of clean, non-polluting, electricity. Unlike conventional power 
plants, wind plants emit no air pollutants or greenhouse gases. Wind energy is very abundant in many 
parts of Sri Lanka.  

Sri Lanka’s wind climate is primarily determined by the two Asian Monsoons the Southwest (SW) and 
Northeast (NE) Monsoons. The SW Monsoon lasts from May till early October while the NE Monsoon 
lasts from December to February. The SW is the stronger of the two Monsoons and is felt along the 
entire West Coast of Sri Lanka as well as in interior areas and some mountainous regions. While winds 
over mountainous regions are highly site-specific, turbulent and confined to the SW monsoon, winds 
over flat landscapes in the south-eastern and the north-western coastal belt are more consistent and 
occur during both monsoons.  

Wind studies were initially carried out in 2000/2002 by the Ceylon Electricity Board (CEB) at several 
locations in the country by installing wind masts. After that, The National Renewable Energy Laboratory 
(NREL) of USA conducted a full study for Sri Lanka and the Maldives using satellite mapping. According 
to this study, the potential for wind power in Sri Lanka is 20,740 MW's. After that, with the formation of 
The Sri Lanka Sustainable Energy Authority (SEA) in 2007, to develop non-conventional renewable 
energy, they too started installing wind masts at several locations of the country.  

Wind resources are characterized by wind-power density classes, ranging from class 1 (the lowest) to 
class 7 (the highest). Good wind resources (e.g., class 3 and above, which have an average annual 
wind speed of at least 13 miles per hour) are found in many locations. Wind speed is a critical feature 
of wind resources because the energy in the wind is proportional to the cube of the wind speed. In other 
words, a stronger wind means a lot more power.   

In NREL report the North-western, Northern and Central provinces have been identified as the best 
areas for wind energy harvesting, reaching to the extent of 4000 MW and above in their classifications. 
The main wind patterns in Sri Lanka are based on the monsoon seasons, which is the Southwest 
monsoon season (May – September), Northeast Monsoon season (December – February). The 
earmarked area is conveniently located in close proximity to the Palk Strait, Southwest Monsoon 
provides ample amount of wind throughout May to September, and, nevertheless, Northeast monsoon 
also contributed giving more wind availability than a typical wind power project on the land providing an 
average of around 7.5 m/s wind speed at 80m. As per standard classification of sites for wind power 
projects, an area identified for Mannar Wind Power project can be classified as Class 3/4 site. 
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 Background of the proposed project  

The Government of Sri Lanka (GoSL) aims to ensure sustainable development of energy resources by 
improving the power supply systems to guarantee that the entire population has access to electricity 
services. Sri Lanka has a national investment program including sector investments that are based on 
a National Energy Policy and Strategies (NEPS, 2008). The National Energy Policy and Strategies of 
Sri Lanka, published by the Ministry of Power and Energy by Gazette Extraordinary of the Democratic 
Socialist Republic of Sri Lanka dated 10.06.2008, details Sri Lanka’s Energy Sector Policy. According 
to the policy, sustainable development of energy resources, conversion facilities and delivery systems 
to enable access to and use of energy services by the entire population and the safe, reliable delivery 
of such energy services at a regionally competitive price through commercially viable institutions 
subjected to independent regulation has been considered the broad policy objectives. The NEPS 
includes a sector roadmap, a long-term investment program, and appropriate policy and reform 
measures.  

GoSL has clearly identified the timely need to re-examine the potential use of indigenous and renewable 
energy resources including small to medium-sized hydropower plants as well as development of wind 
and solar power generation projects. Among the potential renewable energy sources available in Sri 
Lanka, wind is identified as one of the main sources. A study conducted in 2003 by the National 
Renewable Energy Laboratory of USA has estimated that the wind power generation potential of Sri 
Lanka is around 24,000 MW (Young & Vilhauer, 20032). According to this report Mannar district is one 
of the five areas identified for wind power development in Sri Lanka where the wind resource potential 
is ranked as excellent (Class 5) over most parts of the Island. 

The Ceylon Electricity Board (CEB) has built and operate a wind park in the southern coast of Mannar 
Island since 2021 in order to harness wind electric potential in the Island. The total installed capacity of 
this wind farm is 103.5 MW. It was connected to the National Grid through the Nadukuda GSS and the 
220-kV transmission line (29.1 km) from Nadukuda to Mannar, Puthukamum GSS in the mainland. The 
project is expected to generate approximately 380 million units of environmentally clean electricity, 
annually, over a life span of 20 years. 

The primary objective of the proposed project is to harness excellent wind electric potential available in 
the Mullikulam area in a most beneficial way to CEB whilst addressing technical and commercial issues 
associated with large scale integration of wind power to the national grid. The successful 
implementation of this project would pave the way for future additions of wind power to the national grid 
in a sustainable manner whilst maintaining cost of wind generated electricity in par with best managed 
similar projects in other parts of the world. Furthermore, this proposed wind farm will contribute to 
achieving the goal of 70% NCRE energy generation by 2030. 

Based on the Environmental Impact Assessment Guidelines prescribed by the Central Environmental 
Authority (CEA), the Mullikulam wind farm with grid connecting 220 kV transmission line and wind farm 
collector substation project ((Mannar Wind Power Project- phase III) is categorized as a “prescribed 
project”.  Projects designated as ‘prescribed projects, require carrying out an EIA or IEE as per the 
National Environmental Act.  In terms of Regulations (ii) of the National Environmental Act (Procedure 
for Approval of Projects) No 01 of 1993, it is also required that CEB, the Project proponent seek the 
environmental clearance and approval from the project approving agency (PAA) which is the Central 
Environmental Authority (CEA). After the initial scoping, the Terms of Reference (TOR) for Initial 
Environmental Examination (EIA) has been issued by the CEA in May 2022. 

 Objectives and Justification of the proposed project 

At present, the annual electricity requirement in Sri Lanka is about 14,150 GWh, and the installed power 
plant capacity is about 4,000 MW. This installed capacity consists of 1,700 MW of hydropower, 2,100 
MW of thermal power and nearly 250 MW of wind power. The thermal power plants generate electricity 
by firing coal, Heavy Fuel Oil (HFO) and diesel. The cheapest option for power generation is hydropower 

                                                   

2 Young M. and Vilhauer R. (2003) Sri Lanka Wind Farm Analysis and Site Selection Assistance. National 

Renewable Energy Laboratory. USA. pp. 44.  
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as it has no fuel cost involved. The most expensive option is diesel, and the costs of HFO & coal are in 
between these two. The total electricity requirement in the country is about 38 GWh/day at present. The 
power requirement varies during the day, and the daytime (from 6.30 am – 6.30 pm) demand is about 
1,200-1,400 MW. The CEB needs to prioritize and operate the power plants owned by both the CEB 
and IPPs (Independent Power Producers) to minimize the cost of generation while ensuring 
uninterrupted power supply to the consumers. During the rainy seasons, the hydropower plants are 
utilized to optimum levels to minimize the cost of generation. If those plants are not utilized adequately 
during the rainy season, the ponds and reservoirs spill and water is released without generating power. 
On the other hand, during the dry season, the hydropower is used for peaking purposes only of 
minimizing operating expensive diesel power plants. Some of the hydropower plants are used during 
the daytime as spinning reserves to absorb the load fluctuations and hence to stabilize the system. As 
the peak load is about 2,400 MW at present, it is not possible to meet the peak demand purely using 
thermal power plants as the installed thermal power plant capacity is only 2,100 MW. The balance 
should be supplied from hydropower.  

In early 1990’s Hydropower contributed to generating over 90% of the annual electricity requirement, 
however, due to increase in demand the situation has changed drastically. Hydropower contribution is 
now reduced to 40- 50%. Sri Lanka has given indications that it intends to significantly increase the 
share of renewable energy in its electricity generation by the end of the next decade. In this context, 
wind energy is one of the most feasible forms of energy that Sri Lanka can look into. Wind energy is a 
free, renewable resource, so no matter how much is used today, there will still be the same supply in 
the future. Wind energy is also a source of clean, non-polluting, electricity. Unlike conventional power 
plants, wind plants emit no air pollutants or greenhouse gases. Wind energy is very abundant in many 
parts of Sri Lanka.  

Sri Lanka’s wind climate is primarily determined by the two Asian Monsoons the Southwest (SW) and 
Northeast (NE) Monsoons. The SW Monsoon lasts from May till early October while the NE Monsoon 
lasts from December to February. The SW is the stronger of the two Monsoons and is felt along the 
entire West Coast of Sri Lanka as well as in interior areas and some mountainous regions. While winds 
over mountainous regions are highly site-specific, turbulent and confined to the SW monsoon, winds 
over flat landscapes in the south-eastern and the north-western coastal belt are more consistent and 
occur during both monsoons.  

Wind studies were initially carried out in 2000/2002 by the Ceylon Electricity Board (CEB) at several 
locations in the country by installing wind masts. After that, The National Renewable Energy Laboratory 
(NREL) of USA conducted a full study for Sri Lanka and the Maldives using satellite mapping. According 
to this study, the potential for wind power in Sri Lanka is 20,740 MW's. After that, with the formation of 
The Sri Lanka Sustainable Energy Authority (SEA) in 2007, to develop non-conventional renewable 
energy, they too started installing wind masts at several locations of the country.  

Wind resources are characterized by wind-power density classes, ranging from class 1 (the lowest) to 
class 7 (the highest). Good wind resources (e.g., class 3 and above, which have an average annual 
wind speed of at least 13 miles per hour) are found in many locations. Wind speed is a critical feature 
of wind resources because the energy in the wind is proportional to the cube of the wind speed. In other 
words, a stronger wind means a lot more power.   
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Figure 1-1: Sri Lanka Wind Resource Map (Source: The National Renewable Energy Laboratory 
(NREL), USAID, USDE) 

 

In NREL report the Northwestern, Northern and Central provinces have been identified as the best 
areas for wind energy harvesting, reaching to the extent of 4000 MW and above in their classifications. 
The main wind patterns in Sri Lanka are based on the monsoon seasons, which is the Southwest 
monsoon season (May– September), Northeast Monsoon season (December – February). The 
earmarked area is conveniently located in close proximity to the Palk Strait, Southwest Monsoon 
provides ample amount of wind throughout May to September, and, nevertheless, Northeast monsoon 
also contributed giving more wind availability than a typical wind power project on the land providing an 
average of around 7.5 m/s wind speed at 80m. As per standard classification of sites for wind power 
projects, an area identified for Mannar Wind Power project can be classified as Class 3/4 site. 

A wind mast has been installed near the selected land in Mannar for wind data collection. To estimate 
the wind resource potential as well as various parameters that are essential for designing and micro-
siting of wind turbines, wind speed data available in the region were utilized. An evaluation carried out 
using above data resulted with an annual average wind speed of about 7.5 m/s at about 90 m level. It 
is clear that the wind conditions in and around Mannar are very conducive for the establishment of wind 
farms.  

The community leaders and representatives of different government agencies hold positive and 
negative views on the proposed project. Some community leaders point out that the location identified 
to construct wind power turbines are the most suitable because they all are exposed to a path with 
adequate wind. Similarly, the same community leaders perceive this project as environmentally friendly 
development intervention. They also perceive the proposed project as a cost-effective power generation 
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project. The community members holding positive views also perceive this project as a development 
endeavor that will directly influence to expose currently isolated project area to the outsiders. They view 
this as a positive impact. They also expect a rural infrastructure, mainly roads presently dilapidated will 
get improved as a result of the proposed development project.  

There are no houses in the locations proposed for project implementation. The community leaders are 
positive about the proposed project. These community leaders include GN, president of rural 
development society, leaders of fisher/ farmer organizations and a few of other community leaders. 

 Objectives of the EIA report 

Based on the Central Environmental Authority (CEA) Guidelines, the proposed Mullikulam wind power 
project (MWPP- phase III) with grid connecting 220 kV transmission line and wind farm collector 
substation project is categorized as “a prescribed project”.  In terms of Regulations (ii) of the National 
Environmental (Procedure for Approval of Projects) Regulations No 01 of 1993, wind power project 
proponent, CEB/ Mannar Wind Power Project- Phase III has been asked by the CEA to prepare this 
environmental impact assessment (EIA) report. In this regard a set of draft Terms of Reference (TOR) 
was issued by the CEA on 22nd February 2022 and the final version was given in May 2022. 

The objective of the EIA is to comply with the requirements given in the TOR (Annex 1) and submit a 
comprehensive report with required information to the CEA for its perusal. Environmental impacts and 
risks include those on physical, biological, socio-economic, and physical cultural resources (PCR). 
Since the proposed project does involve components that will have significant adverse impacts, the 
Central Environmental Authority (CEA) advised the project proponent to carry out an Environmental 
Impact Assessment. The environmental impacts are site-specific, few if any of them are irreversible, 
and in most cases mitigation measures can be readily designed. The Environmental Impact 
Assessment report will assess the anticipated impacts and risks, and identify appropriate 
mitigation/compensation measures in an Environmental Management Plan (EMP) for implementation 
by the project proponent during the project construction and operation phases.  

 Methodologies and technologies adopted in EIA preparation 

The scope of the study included, reviewing the secondary information, field surveys to assess physical, 
social and biological environment, discussion with the key informant and affected communities adjacent 
to the proposed wind power generation sites (WTG 1-38). Detailed assessment of the baseline 
environment has been conducted for the distance up to 500 m radius. Information pertaining to 
population, bio physical characteristics was also gathered through published data and similar secondary 
sources.    

The broad scope of this Environmental Impact assessment Report of the proposed project is:  

• To conduct field visits to collect data relevant to the study area and also collect secondary data 
so as to establish the baseline environmental status of the study area; 

• To assess the impacts on environmental attributes due to the location, design, construction and 
operation of the proposed project; 

• To prepare an environmental management plan (EMP) outlining the measures for protecting 
the environment including institutional arrangement and environmental monitoring; 

• To identify critical environmental attributes required to be monitored subsequent to the 
implementation of the proposed project; and 

• To carry out consultation with local people so as to identify the public perception of the project. 

 Government policy, legal and administrative framework 

Applicable Sri Lankan Environmental and other Legislations 

The requirement for Environmental Assessment in Sri Lanka is established by the National Environment 
Act No. 47 (1980), and the amendment to the act 1988, Act No. 56 Section 23A, for EPL procedure and 
the EIA regulation under Part 4C, under the provision of section 23Z. The procedures are defined in the 
environmental impact assessment (EIA) Regulations Gazette No. 772/22 (1993). The Prescribed 
Projects set out in the Gazette Extra Ordinary No. 772/22 of 24th June 1993, no: 1104/22 dated 6th 
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November 1999, and No: 1108/1 dated 29th November 1999 for which environmental assessment is 
mandatory. 

National Environmental Act 
The National Environmental Act or NEA (1980/1988/2000) is the main National Legislation in place for 
regulating all activities that affect the environment. It is implemented by the Central Environmental 
Authority (CEA), which functions under the Ministry of Mahaweli Development and Environment. The 
scope of this law virtually covers all aspects necessary to safeguard the environment and natural 
resources in the country. As per the Act, the CEA is entrusted with responsibilities regarding use of 
lands and the management and conservation of natural resources. Moreover, the CEA manages the 
standards of wastewater discharges into coastal water bodies and fresh water bodies and monitoring 
for environmental degradation. Part IV B, of the Act provides the provisions for the maintenance of 
environmental quality and to control the environmental pollution by setting relevant standards. 

Part IV C of the Act provides the provisions for Approval of projects which needs an EIA and also 
detailing the EIA procedures. According to Section 23(z), the requirements for an EIA or IEE study to 
obtain the Environmental Clearance under the National Environmental Act (NEA) No. 47 of 1980 and 
its amendments applies to prescribed projects that are specified in the Gazette (Extraordinary) No. 
772/22 of 24 June 1993 and No. 859/14 of 23 February 1995. 

Fauna and Flora Protection Ordinance (Amendment) Act of 49 of 1993 
The first law that provided protection to habitats in order to conserve wildlife is the Fauna and Flora 
Protection Ordinance, brought in 1937 and in operation since 1938. The mandate of this act is to protect 
the indigenous wild plants and animals and to prevent their commercial exploitation. Therefore, all the 
areas declared under this act are intended to achieve this end. The protected areas declared under the 
FFPO can be divided into two categories. They are the National Reserves and Sanctuaries. A National 
Reserve can be made only on state land while a sanctuary can be declared on state and private land. 
The ordinance provides the protection, conservation and preservation of the fauna and flora of Sri Lanka 
and prevention of the commercial exploitation of such fauna and flora. Amendments are made to include 
the control and management of national reserves, the protection of elephants and buffaloes in areas 
outside national reserves and sanctuaries, the capture and keeping protected animals, offences and 
penalties, prohibition of the import or export of protected animals, and protection of plants. The 
ordinance has six schedules containing the lists of protected animals. 

Forest Ordinance 

The Forest Ordinance is one of the oldest ordinances in the country, first enacted in 1887 under which 
the Forest Department was established in 1887. This act has been amended several times in the past. 
The Forest Reserves gazetted under the provisions of the ordinance and all proposed reserves that are 
not gazetted under these provisions but selected for conservation based on biological and hydrological 
importance should be considered in implementation of this project. 

Urban Development Authority Act 41 of 1978 

The UDA, is a statutorily created corporate entity under the Urban Development Authority Law, no 41 
of 1978 (UDA Law), with the mandate to “promote integrated planning and implementation of economic, 
social and physical development” of designated urban development areas. The Urban Development 
Authority (UDA) is the apex agency in the urban sector with overarching authority to plan, regulate, and 
implement development activities in designated urban development areas. As such, the performance 
of UDA will be catalytic in ensuring that Sri Lanka’s urban development is systematic, equitable, and 
sustainable, and sets the stage for the desired transformation in the country’s economic and urban 
landscape. A coastal belt, the area lying within the limits of 1 km landwards of the mean high-water line 
of the area was declared under the UDA act (No. 223/16-17/12/1982) for the whole island and therefore, 
the CEB required to obtain the UDA preliminary planning clearance for the proposed MWPP Phase III, 
as 13 turbines located with the coastal area. 

National Involuntary Resettlement Policy (NIRP) 
This policy is intended to remedy the current gaps in the LAA in addressing key resettlement issues. 
The Cabinet of Ministers approved on 16 May 2001, the National Policy on Involuntary Resettlement 
(NIRP) and enunciated its adoption to all development induced resettlement. The Ministry of Lands has 
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the institutional responsibility for implementing the NIRP. The newly adopted policy, principled on 
human and ethical considerations entails the payment of resettlement value (replacement cost) and 
arranges for their resettlement and where necessary even their rehabilitation. 

Pradeshiya Sabha Act No. 15 of 1987 

Pradeshiya Sabha (PS) is empowered to formulate by-laws for governance of the areas under their 
jurisdiction on the subjects devolved to them under the Pradeshiya Sabha Act No. 15 of 1987. Some 
activities falling under this Project such as construction of CSS, waste disposal etc. come under the 
purview of the Pradeshiya Sabha (PS) and as such need its approval. 

 
Land Acquisition Act No 9 of 1950 and LA Regulations of 2008 

Land acquisition for public purposes is guided by the provisions and procedures outlined in the Land 
Acquisition Act (LAA,) No. 9 of 1950. It was amended several times thereafter, the latest being the 
Amendment Act No 13 of 1986. Further, the LA Regulations, 2008 were passed in Parliament on March 
17, 2009 and made effective by the Government Gazette no 1956/12 of April 7, 2009. 

State Lands Act No 13 of 1949 

This act deals with the provision for the grant and disposition of state lands in Sri Lanka; for the 
management and control of such lands and the foreshore; for the regulation of the use of the water of 
lakes and public streams; and for other matters incidental to or connected with the matters aforesaid. 

Sri Lanka Electricity Act No. 20/2009 and 2013 (as amended) 
An Act to provide for the regulation of the Generation, Transmission, Distribution, Supply and use of 
Electricity in Sri Lanka with a view to enabling Sri Lanka to meet the increasing demands for Electricity 
in the future. 

Felling of Trees Act No. 9 of 1951 

Jak, Breadfruit and female Palmyra trees can be felled only with a valid permit issued by an authorized 
officer, according to the order of 1962 Felling of Trees (Control) Act published by the Minister of 
Agriculture, Land, Irrigation and Power in the Gazette No. 18856 of October 13, 1962 under the Felling 
of Trees (Control) Act No. 9 of 1951 (Ch 452). 

The Ma-del (beach seine) Regulations of 1984 

Ma-del (beach seine) fishing regulations of 1984 and subsequent amendments are applicable to the 
beach seine fishery in the entire island. The key features of these regulations are the designation and 
protection of special areas where beach seining can be carried out and the limitation of entry into beach 
seine fisheries. These features are in line with the principles of community-based fisheries management 
and incorporate the traditional management practices of this fishery in the past. 

All beach seine fishing operations are to be carried out exclusively from designated beach seine 
warayas (bays or harbors) identified in the regulations by name and an assigned number and only by 
beach seine owners who are registered and issued with permits for such operations at those warayas 
which are reserved for their use. Many warayas have more than one padu (the reserved portion of the 
beach for a registered beach seine owner). The length of a padu, reserved by law for the beach seine 
owner’s exclusive use, ranges from 500 m to 1 km. A common feature of most of these regulations is 
the prominence given to the concept of community-based management in the ordinances, which in 
many cases approved and legalized the rules made by the inhabitants of the concerned areas where 
the rules would apply to their fishing grounds. 

Some of the key features of the beach seine regulation are: 
Where there are two or more registered owners or groups for a padu, a system rotation of turns, agreed 
upon by all owners, shall be observed. Within a beach seine waraya, the use of mechanized craft for 
the operation of a beach seine is prohibited. While a beach seine is in operation, no mechanized boats 
are to navigate within the waters of a beach seine waraya. Boats other than those used exclusively for 
the operation of beach seines are prohibited to be anchored in the beach seine waraya or to be beached 
on the foreshore adjoining the beach seine waraya. Within the beach seine waraya, the use of any 
fishing gear or fishing boat other than those prescribed by these regulations are prohibited. 
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Following Acts and Ordinances also have a bearing on the project: 

• Fisheries and Aquatic Resources Act No. 2 of 1996 (and subsequent amendments, No 22 of 
2006, 35 of 2013 

• Coast Conservation Act No 57 of 1981, amended by Act No 4 of 1996 
• Marine pollution prevention Act No 35 of 2008 

 
Table 1-3: Evaluation of the project exclusively or partly falling within the relevant jurisdiction 
areas 
 

No Jurisdiction Yes No 

1. 100 meters from the boundaries of or within any area declared under the National Heritage Wilderness 
Act No 3 of 1988 

 X 

2. 100 meters from the boundaries of or within any area declared under the Forest Ordinance X  

3. Coastal Zone as defined in the Coast Conservation Act No 57 of 1981 X  
4. Within 100 meters from the boundaries of or within any area declared as a sanctuary under the Fauna 

and Flora Protection Ordinance (Chapter 469) 
 X 

5. Within a distance of one mile of the boundary of a National Reserve declared under the Fauna and Flora 
Protection Ordinance. 

X  

6. Any gazetted Beach seine (Ma-del) areas under the Fisheries and Aquatic Resources Development Act  X 

7. Any erodible area declared under the Soil Conservation Act (CM50)  X 

8. Any flood area declared under the Flood Protection Ordinance (Ch 449)  X 

9. Any flood protection area declared under the Sri Lanka Land Reclamation Corporation Act of 15 of 1968 
as amended by Act No. 52 of 1982 

 X 

10. Sixty meters from the bank of a public stream as defined in the Crown Land Ordinance (Chapter 454) 
and having a width of more than 25 meters at any point of its course 

 X 

11. 100 meters from the high flood level contour of or within a public lake as defined in the Crown Land 
Ordinance (Ch 454) including those declared under section 71 of the said Ordinance 

 X 

12. Any reservations beyond the full supply level of a reservoir  X 

13. Any archaeological reserve, ancient or protected monument defined or declared under the Antiquities 
Ordinance (Ch 188) 

 X 

14. Any area declared under the Botanic Gardens Ordinance (Ch 446)  X 

15 Coastal belt of 1 km declared by the UDA Act 41 of 1978  X 

 

 

 

 

 

 

 

 

Table 1-4: Summary of policies and statutory requirements 
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Sector Name of the Act Policy thrust/Instruments Relevant 
Institution/s 

Relevant Regulations 

Environment National 
Environmental Act 
No. 47 of 1980 

 

National 
Environmental Act 

(Act No. 56 of 1988) 
Part IV ‘C’ 

National 
Environmental 
(Amendment) Act, 
No. 53 of 

2000. 

Gazette Extra Ordinary No. 
859/14 of 23rd 

February 1991 approving 
Project 

“Prescribed Projects” (PP) 
requiring Initial Environmental 
Examination (IEE) / and or 
Environmental Impact 
Assessment (EIA), 

Gazette Notification No: 
1533/16 of 25.01.2008 which 
prescribes industries under 
three categories such as Part 
A, B and C & requiring 
obtaining the EPL from the 
CEA Provincial or District 
Offices. 

Ministry of 
Environment 

 

Central 
Environmental 
Authority (CEA) 

EIA Regulations 

Water Quality Standards. 

Tolerance limits for the Discharge 
of Industrial Waste in to Island’s 
Surface Waters. 

Ambient Air Quality Standards, 
which is the quality of air in our 
surrounding environment& 
Stationary Source Emission 
standards for stack emissions 
which are emitted from a 
particular activity. 

National Environmental (Noise 
Control) Regulations No.1 1996 
dealing with noise Levels 

Fauna and Flora 
(Protection) 
Ordinance Act No 49 
of 1993 & its 
amendments. 

To provide for the 
conservation of the fauna and 
flora of Sri Lanka and their 
habitats; for the prevention of 
commercial and other misuse 
such fauna and flora and their 
habitats; for the conservation 
of the biodiversity of Sri Lanka 

Department of 
Wildlife 
Conservation 

Five categories of protected 
areas are established: 

Strict nature reserves, National 
parks, Nature reserves, jungle 
corridors, and Intermediate 
zones including sanctuaries. 

Any development activity within 
one mile from the boundary of 
any national reserve is required 
to be subjected to EIA/IEE, and 
written approval shall be obtained 
from the Director General, 
Department of Wildlife 
Conservation prior to project 
implementation. 

Urban Development 
Authority Acrt41 of 
1978 

 

To “promote integrated 
planning and implementation 
of economic, social and 
physical development” of 
designated urban 
development areas.  

Urban 
Development 
Authority 

Urban Development Authority 
Law, no 41 of 1978 (UDA Law), A 
coastal belt, the area lying within 
the limits of 1 km landwards of the 
mean high-water line of the area 
was declared under the UDA act 
(No. 223/16-17/12/1982) for the 
whole island. 
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Sector Name of the Act Policy thrust/Instruments Relevant 
Institution/s 

Relevant Regulations 

Soil Conservation Act 
No 25 of 1951 
subsequent 
amendments: 25 of 
1951; 29 of 1953; 57 
of 1981; 24 of 1996 

Enhancement and substance 
of productive capacity of the 
Soil; to restore degraded land 
for the prevention and 
mitigation of soil erosion; for 
the Conservation of soil 
resources and protection of 
land against damage by 
floods, salinity, alkalinity 
water logging. 

Regulation No 1 of 2009 
published in gazette extra 
ordinary No 1633/4 dated 
December 21, 2009; gazette 
extra ordinary No 1550/9 
dated May 22, 2008 

Department of 
Agriculture 

Soil conservation guidelines in 
planting plantation crops in 
conservation areas declared by 
the Act; 

 

 

 

 

Declaration of land as 
conservation areas 

Felling of Trees 
(Control) Act No 9 of 
1951 and its 

The main purpose of this 
ordinance is to provide for the 
prohibition, regulation or 

The Divisional 
Secretary has 

Permits should be obtained for 
felling of Jack, Bread Fruit and 
female Palmyra trees 

Amendments Control of the Felling of 
Trees. This has been 
amended in two times (by 30 
of 1953 of 2000) and last 
updated is by act no 1 of 
2000. 

Authority to issue 
a permit for 
felling up to 03 of 
the above-
mentioned trees. 
The District 
Secretary could 
issue a permit to 
fell 3 to 15 of 
those trees. 

because yield (nuts) of those 
trees are used as daily food of 
human beings If the numbers of 
those trees are above 15 the 
Secretary of the Ministry of 
Agriculture could issue a permit 
on the recommendation of the 
Divisional Agriculture Committee 
and the District Secretary. 

Land 
Acquisition 

Land Acquisition Act 
No 9 of 1950 and LA 
Regulations of 2008 

Land acquisition for public 
purposes is guided by the 
provisions and procedures 
outlined in the Land 
Acquisition Act (LAA,) No. 9 
of 1950. 

Ministry of Lands 

Other relevant 
Ministries and 
the District and 
Divisional 
Secretaries. 

Payment of Crop Damages 

National Involuntary 
Resettlement Policy 

All involuntary resettlement 
resulting from land 
acquisition; development 
activities 

Ministry of Lands Payment of compensation 

Energy 
including 
Non-
Conventional 
Renewable 
Energy 
(NCRE) 

Sri Lanka Electricity 
Act No 20 of 2009 & 
Amendments. 

Ceylon Electricity 
Board Act 

Public Utilities 
Commission of Sri 
Lanka Act No 35 of 
2002. 

Sri Lanka Sustainable 

National Energy Policy 

 

Sri Lanka Energy Sector 
Development Plan for a 
knowledge-based Economy 

Generation, transmission, 
distribution and use of 
electricity in Sri Lanka by 
repealing previous Acts 

The electricity (Application for 

Ministry of Power 
and Energy 

Ceylon 
Electricity 

Board 

Public Utilities 
commission of 
Sri Lanka 
(PUCSL) 

Sri Lanka 
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Sector Name of the Act Policy thrust/Instruments Relevant 
Institution/s 

Relevant Regulations 

Energy 

Authority Act No. 35, 
2007 

Licenses and exemptions) 
regulations, 2009 published in 
gazette No 1617/34 dated 3rd 
September 2009 requiring 
License for power generation 

Sustainable 
Energy Authority 
(SEA) 

Construction 
of associated 
facilities such 
as buildings 

Pradeshiya Sabha 
Act No. 15 of 1987 

Require all building plans be 
approved by the Local 
Authority; 

Local Authority 
(Pradeshiya 
Sabha, 
Municipal 
Council) 

Regulations pertaining to set 
back limits: street line: 
assessment 

A large number of recurrent and non-recurrent activities under establishment of wind power projects 
are presently not covered by the National Environmental Act (NEA). A summary of Government 
environmental compliance requirements applicable to the project is presented in Table 1.5.  

Table 1-5: Government Environment related compliance requirements 

Name Scope and Objectives Key Areas Operational 
Agencies/Key 
Players 

Agrarian Services Act (Nº 
58 of 1979) 
Agrarian Development Act 
Nº 46 of 2000 

To provide secure 
background to farmers and 
their agricultural premises 

Regulates the acquisition of 
land that belongs to paddy 
and other activities, which 
are related to agricultural 
areas. 

The Ministry of 
Agriculture 
Development and 
Agrarian Services 

Ceylon Electricity Board 
Act, 1969 
 

To provide for the 
establishment of an 
electricity board for the 
development and 
coordination of generation 

Enters with joint schemes by 
such board with any 
government department or 
approved body for the 
generation of electrical 
energy, the irrigation lands, 
control of floods or other like 
objects, and to make 
provision for all matters 
connected there with or 
incidental thereto.  

Ceylon Electricity 
Board 

Electricity Act 2009 To provide reliable and 
cheap electrical energy 

Regulates the generation, 
transmission, transformation, 
distribution, supply and use 
of electrical energy  

Ceylon Electricity 
Board 

Fauna and Flora Protection 
(Amendment) Act 1993 (Nº 
49 of 1993). 

To provide greatest 
protection to fauna and 
flora 

Makes provision for the 
establishment of protected 
areas, regulates human 
involvements to such areas 
and their fauna and flora.  

Department of 
Wildlife Conservation 
and Department of 
Forest 

Felling of Trees (Control) 
Acts Nos. 9 of 1951, 30 of 
1953. Felling of Trees 
(Amendment Act Nº 01 of 
2000) 

An act to provide for the 
prohibition, regulation 
felling of trees. 

Regulates the removal of 
trees relevant to type and 
the compensation  

Department of Forest 

Fisheries and Aquatic 
Resources Act 1996 

To provide for the 
management, regulation, 
conservation and 
development of fisheries 
and aquatic resources  

Restricts detrimental or risk 
activities for aquatic fauna 
and flora 

National Aquatic 
Resources Research 
& Development 
Agency (NARA) and 
CEA 

Urban Development 
Authority Acrt41 of 1978, 
No. 223/16-17/12/1982 

To promote integrated 
planning and 
implementation of 
economic, social and 

Required preliminary 
clearance for the 
development projects within 
the coastal belt, the area 

Urban Development 
Authority 
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Name Scope and Objectives Key Areas Operational 
Agencies/Key 
Players 

 physical development” of 
designated urban 
development areas.  

lying within the limits of 1 km 
landwards of the mean high-
water line of the area 

Flood Act Nº 22 of 1955 Protection of areas subject 
to flood 

Flood prevention Department of 
Irrigation 

Forest Ordinance Act Nº 13 
of 1966 
Forest (Amendment) Act Nº 
65 of 2009 

Conservation, protection 
and management of forest 
and forest resources for 
control of felling and 
transport of timber 

Definition of Conservation 
Forest, Reserve Forest, 
Village forests 

Forest Department 

Irrigation Clauses Act 1973 To provide regulations for 
the construction of 
structures across the 
irrigation canals and water 
resources. 

Regulates the construction 
of structures across the 
irrigation canals and water 
resources. 

Department of 
Irrigation  

Land Acquisition 
(Amendment) Act, Nº 13 of 
1986 

Establishes the procedure 
to be followed by the 
competent authorities for 
the acquisition of land for 
public purpose.  

It includes, among other 
matters: investigations for 
selecting land to be carried 
out by a district officer 
appointed by the Minister; 
issue of notice of intended 
acquisition indicating the 
compensation to be paid for 
any damage caused during 
investigations; issue of 
notice of acquisition of land 
or servitude for a public 
purpose. 

Department of 
Valuation  

Monuments and 
Archaeological Sites and 
remains Act, 1958. Act 
Nº24 of 1958 
Antiques Ordinance, 1960 

An Act to provide for the 
preservation of ancient and 
historical monuments and 
archaeological sites and 
remains of national 
importance 

For the regulation of 
archaeological excavations 
and for the protection of 
sculptures, carvings and 
other like objects etc. 

Department of 
Archaeology  

Motor Traffic Act Nº 60 of 
1979 

To provide sustainable 
approach for vehicle traffic 

Regulates vehicle traffic 
during transportation of 
construction materials and 
the construction activities 

 

National Environmental Act 
Nº 47 of 1980, amendment 
Nº 56 of 1988, and other 
amendments  

Provide protection, 
management, 
enhancement of the 
environment with 
prevention and control of 
pollution  

Regulates sustainable 
utilization of almost all 
natural resources such as 
water, soil and air 

Central 
Environmental 
Authority (CEA) 

National Environmental 
(Protection & Quality) 
Regulations, No 01 1990. 

To provide for the 
prevention and control of 
water pollution and 
enhancing the quality of 
water  

Controls sewage and 
effluents into inland surface 
water 

CEA 

National Environmental 
(Ambient Air Quality) 
Regulations, 1994. 

To provide for the 
prevention and control of 
air pollution  

Controls emissions of air 
pollutants 

CEA 

National Environmental 
(Noise Control) Regulations 
Nº1 1996 

To provide maximum 
allowable noise levels  

Regulates noise pollution  CEA 

National Involuntary 
Resettlement Policy 

Land Acquisition Act does 
not deal with the broader 
social and economic 
impacts of the project. 
Thus, this policy was 
established to overcome 
these impacts.  

To monitor land 
replacement, income 
restoration, relocation 
assistance and allowances, 
consultation and grievance 
redress, assistance to 
vulnerable groups and 

Government of Sri 
Lanka/Land 
Acquisition and 
Resettlement 
Committee (LARC)  
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Name Scope and Objectives Key Areas Operational 
Agencies/Key 
Players 

provision of resettlement 
sites and services.  

Public Utilities Commission 
of Sri Lanka Act, Nº 35 of 
2002 

Create an environment for 
all inhabitants of Sri Lanka 
and the contributors to its 
development, to have 
access to essential 
infrastructure and utility 
services in the most 
economical manner within 
the boundaries of the 
sustainable development 
agenda 

Regulate all the utilities 
within the purview of the 
Public Utilities Commission 
of Sri Lanka, to ensure safe, 
reliable and reasonably 
priced infrastructure services 
for existing as well as future 
consumers in the most 
equitable and sustainable 
manner. 

The Public Utilities 
Commission of Sri 
Lanka 

Soil Conservation 
(Amendment) Act Nº 24 of 
1996 

Act for conservation of soil 
resources and productive 
capacity of land  

Degraded Land, prevent 
damage against salinity, 
water logging, drought, 
floods 

Soil Conservation 
Board 

Sri Lanka sustainable 
energy 
Authority Act, Nº 35 of 2007 

To develop renewable 
energy resources; to 
declare energy 
development areas; to 
implement energy 
efficiency measures and 
conservation programs; to 
promote energy security 

Reliability and cost 
effectiveness in energy 
delivery and information 
management, function as a 
National Technical Service 
Agency of Clean 
Development Mechanism 
(CDM) in Sri Lanka that 
provides technical 
assistance to the Designated 
National Agency for Clean 
Development Mechanism 
and project developers, on 
energy sector clean 
development project 
activities 

Sri Lanka 
Sustainable Energy 
Authority 

National Institute of 
Occupational 1 Safety and 
Health Act, No. 38 Of 2009 

An act to provide for the 
establishment of the 
national institute of 
occupational safety and 
health for the formulation of 
a policy on occupational 
safety and health 
standards; to create an 
environment for 
occupational safety and 
health at all workplaces to 
protect both the employers 
and employees; and for 
matters connected 
therewith or incidental 
thereto 

Occupational safety and 
health standards 

National Institute of 
Occupational Safety 
and Health 

 Compatibility with other development projects/ programmes/ plans in the 
area 

The proposed wind power project, while enhancing the electricity generation, its associated benefits 
that will be accrued to the community and the local development will be consistent with the provincial 
level and district level development initiatives. 

The Ministry of Power & Renewable Energy in its Strategic Plan document entitled ‘Energy Empowered 
Nation’ issued in the year 2015 identifies among others, to increase the electricity generation capacity 
of the system from 4,050 MW to 6,400 MW by 2025. Further the Northern Province of Sri Lanka is going 
through a rapid development phase.  
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A large number of houses are being constructed under ongoing resettlement programs in addition to 
other planned development work under the Mannar Development Plan (2018-2030) prepared by Urban 
Development Authority of the Govt. of Sri Lanka focuses on the fast-economic growth of Mannar district 
encouraging industrial, tourism, fisheries and agricultural development. Mannar Development plan 
essentially includes a vision, goals, objectives and strategies. Its aim to guide the major changes to 
land use and give effect to the development of Mannar district. Accordingly, in 2030 the entire Mannar 
economic activities will be open directly to the other regions through boosting the development of 
fishery, tourism and energy through utilize the resources. The future sustainable economic development 
of Mannar is completely depend on fishery and renewable energy. Therefore, the proposed 
development of wind power generation complies with the existing plans relevant to the energy sector.  

 Approval needed for the project from state agencies and any conditions 
laid down by the state agencies 

The requirement for Environmental Assessment in Sri Lanka is established by the National Environment 
Act No. 47 (1980), and the amendment to the act 1988, Act No. 56 Section 23A, for EPL procedure and 
the EIA regulation under Part 4C, under the provision of section 23Z. The procedures are defined in the 
environmental impact assessment (EIA) Regulations Gazette No. 772/22 (1993). The Prescribed 
Projects set out in the Gazette Extra Ordinary No. 772/22 of 24th June 1993, no: 1104/22 dated 6th 
November 1999, and No: 1108/1 dated 29th November 1999 for which environmental assessment is 
mandatory. Table 1.6 shows the evaluation of project site with the relevant jurisdiction areas. 

Clearances/permits from relevant state agencies or local Authorities 

Table 1.6 shows the required permits/ clearances relevant to the Mannar Wind Power Project- Phase 
III and Annex 12 include the approval letters received. 

Table 1-6: Details of clearances/permits obtained or should be obtained 

No. Clearance/ Permit Status 
1 Provisional approval from Sri Lanka Sustainable Energy Authority Obtained 
2 Letter of Intent from CEB to develop the Project Obtained 
3 Generating License To be obtained 
4 Preliminary clearance from the District Secretary, Mannar  To be obtained 
5 Preliminary clearance from Divisional Secretary- Musali, Nanattan and Mannar 

Town 
Obtained 

6 Preliminary clearance from the Musali/ Nanattan/ Mannar Town Pradeshiya 
Sabah 

To be obtained 

7 Preliminary clearance from the Forest Department Obtained 
8 Preliminary clearance from the National Water Supply & Drainage Board To be obtained 
9 Preliminary clearance from the Coast Conservation Department Obtained 
10 Preliminary clearance from the Irrigation Department To be obtained 
11 Preliminary clearance from the Road Development Authority for transportation of 

heavy vehicles and equipment 
To be obtained 

12 Approval from the Department of Wildlife Conservation Obtained 
13 Preliminary clearance from the Department of Archaeology To be obtained 
15 Preliminary clearance from the Urban Development Authority To be obtained 
16 Solid waste disposal arrangement with Musali/ Nanattan/ Mannar Town 

Pradeshiya Sabah during operational phase of the project 
To be obtained 

17 Civil Aviation Authority Approval for Wind Mast Construction Obtained 
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2. Chapter 2 Description of the proposed project and reasonable 
alternatives  

 Description of the Proposed Project 

The proposed Mullikulam wind power project comprises 34 wind turbine locations, a 33-kV collector 
network, a 33 kV/220 kV collector substation (CSS), a 220-kV transmission line, roads to be 
rehabilitated, and roads to be newly constructed. Electricity generated by the wind turbines will be 
transferred to the CSS using the 33-kV collector network. After stepping up the voltage to 220 kV at the 
CSS, the generated electricity will be transmitted to the existing Mannar Grid Substation (GSS) via the 
proposed Mannar GSS – Mullikulam CSS 220 kV transmission line. The condition of a portion of the 
existing road network is adequate to transport heavy equipment and machinery to turbine locations. 
Another portion of the existing road network need to be rehabilitated to cater to this requirement. A few 
wind turbine locations can’t be accessed using the existing roads, and therefore, construction of new 
roads is required. The 33-kV collector network will be constructed along the shoulder of these existing 
and new roads.  

All project construction activities will take place in 15 Grama Niladari Divisions (GNDs) within Mannar 
Town, Musali and Nanattan Divisional Secretariat Divisions (DSDs) of the Mannar district (Figure 2.9-
2.11). Administrative area-wise distribution of project components has been summarized in Table 2-1.1. 
The extents of land required for different components of the project are given in Table 2.2. 

Table 2-1: Administrative Area wise Distribution of Project Components 

Divisional 
Secretariat 
Division 

Grama Niladhari 
Division 

Number 
of Wind 
Turbines 

Transmission 
Line Length 
(km) 

Length of 
Roads to be 
Rehabilitated 
(km) 

Length 
of New 
Roads 
(km) 

Length of 
Collector 
Network 
(km) 

Mannar 
Town Puthukkamam - 0.78 - - - 
Musali Ahathimurippu - 1.85 - - - 

Karadikkulia 12 1.16 4.14 2.73 11.91 
Kokkupadayan 6 2.42 0.13 1.69 2.60 
Kondachchi 12 9.10 3.07 2.99 13.87 
Koolankulam - 0.24 - - - 
Marichchukkatti - - 0.00 - 3.06 
Mullikulam 4 - 2.00 - 3.23 
Periyapullachchi 
Potkerni - 1.09 - - - 
Poonochchikulam - 3.45 - - - 
Puthuveli - 0.58 - - - 

Nanattan Achchankulam - 1.93 - - - 
Rasamadhu - 1.70 - - - 
Umanagari - 1.25 - - - 
Vanchiyankulam - 3.08 - - - 

Total 34 28.62 9.34 7.41 34.67 
km = kilometers 

Note: a the proposed CSS is located in Karadikkuli GND of Musali DSD. 
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Table 2-2: – Extents of Land Required for Different Components of the Project 

Divisional 
Secretariat 
Division 

Grama Niladhari 
Division 

Wind 
Turbine 
Area 
(Acres) a 

Transmission 
Line RoW 
(Acres) b 

Area of 
Roads to be 
Rehabilitated 
(Acres) c 

Area of 
New 
Roads 
(Acres) 

Collector 
Substation 
Area 
(Acres) 

Mannar 
Town 

Puthukkamam 
- 6.76 - - - 

Musali Ahathimurippu - 16.00 - - - 
Karadikkuli 75.91 10.02 5.11 3.38 5.00 
Kokkupadayan 37.96 20.93 0.15 2.09 - 
Kondachchi 75.91 78.71 3.80 3.70 - 
Koolankulam - 2.06 - - - 
Marichchukkatti - - 0.00 - - 
Mullikulam 25.30 - 2.47 - - 
Periyapullachchi 
Potkerni - 9.41 - - - 
Poonochchikulam - 29.80 - - - 
Puthuveli - 5.06 - - - 

Nanattan Achchankulam - 16.67 - - - 
Rasamadhu - 14.69 - - - 
Umanagari - 10.85 - - - 
Vanchiyankulam - 26.60 - - - 

Total 215.08 247.56 11.54 9.16 5 
RoW = Right of Way. 
Notes: 
a Each wind turbine location requires a 160 m × 160 m (6.33 acres) land plot. 
b Right of Way of the 220-kV transmission line is 35 m. 
c Width of access roads is 5 m. 

2.1.1 Details of the permanent structures   

2.1.1.1 Wind Power Plant 
Thirty-four locations have been identified as suitable for installation of wind turbines. The elemental 
factor that decides the capacity of an individual wind turbine is the area of individual land plots. The 
rotor diameter of wind turbines varies with the capacity, and the width and breath of the land plots must 
be greater than the rotor diameter to ensure that any physical component does not extend beyond the 
boundary of the land plot. The exact wind turbine model will be finalized only after completion of the 
wind turbine procurement process, and the bidders engaging in the procurement process are allowed 
the flexibility to propose wind turbine models with different capacities, subject to ground constraints. 
They are also allowed to select from the available land plots, the most suitable locations for the wind 
turbines, to optimize the energy output of the wind power plant. Each side of the square shaped land 
plots is 160 m, adequate to install wind turbines of 6 MW capacity. Based on the technical and logistics 
aspects, the most likely capacity would be 5MW. With 34 wind turbine locations, the capacity of the 
proposed wind power plant will be 170 MW. The expected net plant factor of the wind power plant is 
43% with a maximum power generation of about 640 GWh per year.  

2.1.1.2 Wind Turbine Construction Area 
 

Figure 2-1.1 depicts the typical layout of a land plot used for wind turbine installation. The 160 m × 160 
m (6.33 acres) area is required to ensure that wind turbine blades are not extended beyond its boundary. 
Seventy percent of this total area will be kept as it is without clearing vegetation. The hardstand area is 
required to operate cranes and temporarily store heavy equipment. After clearing the vegetation in the 
hardstand area, the load bearing capacity of the area should be improved, and the slope should be 
maintained under the required limits for crane operations. This involves stripping the topsoil layer until 
a suitable bearing stratum is exposed. Then the area will be filled with crushed rock and soil and 
compacted up to the required level. After erecting the wind turbine, the natural vegetation growth will 
be allowed in the hardstand area, keeping only an access path. Based on the soil condition at each 
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land plot, either pile or raft foundations will be used to support the wind turbines. Site specific foundation 
designs will be available once the turbine model is finalized. The average depth and the diameter of a 
pile foundation are about 25 m and 20 m respectively.3 

Figure 2-1: Typical Layout of a Wind Turbine Installation Land Plot 

 

2.1.1.3 Wind Turbines 
Three wind masts have been installed at the project site, and the measurement of wind speed and 
direction is being carried out. Wind turbines should be selected based on the IEC wind class of the 
project site, and as per the data available up to now, the wind class of Mullikulam is either IEC IIA 
(Medium wind - higher turbulence) or IEC IIB (Medium wind – lower turbulence). The manufacturers 
decide the specific turbine model suitable for the site, the hub height and the rotor diameter based on 
the wind class. As per the specifications of the 5 MW wind turbine models available in the market, for 
these wind classes and capacities, the hub height and rotor diameter are about 155 m and 150 m 
respectively (refer Figure 2.2) 

                                                   
3 Based on the foundations used for wind turbines in Thambapavani Wind Farm. 
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Figure 2-2: Rotor Diameter and Hub Height 

The process that determines the locations of individual wind turbines is called micro-siting. If two wind 
turbines are located too close to each other, the turbulences created by the wind turbine in the front 
(along the direction of wind) can lead to fatigue failures in the wind turbine behind it. A minimum distance 
should be maintained between wind turbines to avoid such mechanical failures. Similarly, the wake 
effect reduces the energy output of wind turbines located at the downstream wind direction, and to 
minimize this effect, the distance between wind turbines along the predominant downstream wind 
direction should be increased. Generally, the gap between two wind turbines along the predominant 
wind direction is maintained at 5 to 10 times the rotor diameter and can be optimized using software 
tools. In addition to the above factors, micro-siting considers ownership of land, existing access roads 
and disturbances to human activities. Table 2.3 summarizes distances to the nearest wind turbine from 
each wind turbine location.      

Table 2-3: Distance to the Nearest Wind Turbine 

Wind 
Turbine Latitude Longitude GND Nearest Wind 

Turbine 

Distance to 
Nearest Wind 
Turbine (m) 

WT-1 8.715965462 79.96144287 Kokkupadayan WT-2            387  
WT-2 8.716049749 79.95792312 Kokkupadayan WT-1            387  
WT-3 8.71616058 79.95410422 Kokkupadayan WT-2            420  
WT-4 8.707751374 79.96152961 Kokkupadayan WT-1            909  
WT-5 8.705390214 79.95056409 Kokkupadayan WT-6            618  
WT-6 8.69983191 79.95116064 Kokkupadayan WT-8            530  
WT-7 8.697782 79.960323 Kondachchi WT-8            991  
WT-8 8.695074459 79.95173582 Kondachchi WT-6            530  
WT-9 8.687811787 79.95005542 Kondachchi WT-10            415  
WT-10 8.686870613 79.95370568 Kondachchi WT-9            415  
WT-11 8.686651959 79.95747299 Kondachchi WT-10            415  
WT-12 8.676014223 79.95145276 Kondachchi WT-13            368  
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Wind 
Turbine Latitude Longitude GND Nearest Wind 

Turbine 

Distance to 
Nearest Wind 
Turbine (m) 

WT-13 8.673897566 79.9540385 Kondachchi WT-14            368  
WT-14 8.671999 79.956788 Kondachchi WT-13            368  
WT-16 8.659490697 79.9551219 Kondachchi WT-17            369  
WT-17 8.659293693 79.95177528 Kondachchi WT-18            284  
WT-18 8.659914172 79.94927501 Kondachchi WT-17            284  
WT-19 8.663196 79.948333 Kondachchi WT-18            377  
WT-20 8.647368 79.943894 Karadikkuli WT-21            493  
WT-21 8.643125212 79.94528149 Karadikkuli WT-20            493  
WT-22 8.639032261 79.94739258 Karadikkuli WT-23            391  
WT-23 8.635887397 79.94902087 Karadikkuli WT-22            391  
WT-24 8.633371223 79.95188931 Karadikkuli WT-23            421  
WT-25 8.630481789 79.95512205 Karadikkuli WT-24            478  
WT-26 8.61387 79.953618 Karadikkuli WT-25        1,845  
WT-27 8.610252675 79.93298605 Karadikkuli WT-28            476  
WT-28 8.606269227 79.93461846 Karadikkuli WT-29            429  
WT-29 8.604922647 79.9382691 Karadikkuli WT-30            364  
WT-30 8.602746813 79.94074692 Karadikkuli WT-29            364  
WT-31 8.593120934 79.92153362 Karadikkuli WT-32            403  
WT-32 8.591498717 79.92481411 Mullikulam WT-33            368  
WT-33 8.589691771 79.92761715 Mullikulam WT-34            346  
WT-34 8.586727977 79.92863176 Mullikulam WT-33            346  
WT-38 8.569526 79.940417 Mullikulam WT-34        2,303  

m = meters 

2.1.1.4 Collector Network 
Electricity generated by wind turbines will be transferred to the collector substation via the 33 kV 
collector network. This will be an insulated overhead cable network with Aerial Bundled Cables (ABC) 
suspended on 13 m pre-stressed concrete poles. The proposed cross-section, material of the conductor 
is 185 mm2 and aluminum, respectively. The poles will be installed along the shoulders of access roads, 
and the typical span is about 35 m. Based on the current carrying capacity of the conductor and the 
turbine capacity, the number of circuits will vary. Three circuits can be suspended on a single pole, and 
in sections where more than three circuits are running in parallel, two parallel pole lines will be 
constructed, keeping about 1 m distance between parallel lines. The map given in Figure 2.3 indicates 
sections with different number of parallel lines. Dimensions of the proposed pole are given in Figure 
2.4. 
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Figure 2-3: Collector Network Map 
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Figure 2-4: Proposed Pre-Stressed Concrete Pole for the Collector Network 

 

 

2.1.1.5 Other Features of the Wind Power Plant 
Step-up transformers of individual wind turbines will be located inside the wind turbine nacelle and 
therefore, a separate switchyard is not required at each turbine location. Operation of the wind turbines 
can be controlled using the control panel located inside the tower, at ground level. Access to wind 
turbines will be monitored with CCTV cameras installed at the wind turbine tower door. A central control 
center (CCC) will be located inside the CSS, and all monitoring and control functions will be carried out 
from this CCC.  
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2.1.1.6  Access Roads 
The wind power plant and collector substation can be accessed via the 30 feet wide B403 carpeted 
road connecting Mannar and Mullikulam area. The Mullikulam CSS is located adjacent to this road, and 
new access roads are not required to access the CSS. Wind turbines 38 can be accessed with existing 
roads. As summarized in Table 2.4 existing byroads starting from B403 should be rehabilitated to 
transport heavy equipment and machinery to 14 wind turbine locations. Rehabilitation includes 
improving surface conditions, constructing culverts, and road widening at required locations. New gravel 
roads of 5 m width should be constructed to access 19 wind turbine locations. The map given in Figure 
2.5 identifies different types of access roads. 

Table 2-4: Access Road Types 

Access Road Type Location 

Existing roads Collector substation, and 01 wind turbine (No. 38) 

Rehabilitated existing roads 14 wind turbines (4,7,16,17,18,24,25,26,29,30,31,32,33,34) 

New roads 19 wind turbines 
(1,2,3,5,6,8,9,10,11,12,13,14,19,20,21,22,23,27,28) 

Figure 2-5 Access Road Network 
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2.1.1.7  Transmission Line 
Electricity generated at Mullikulam wind power plant will be transmitted towards Mannar GSS via a 220-
kV transmission line connecting the Mannar GSS and the proposed Mullikulam CSS. The basic 
attributes of the line are given in Table 2.5. The transmission line traverses through 3 DSDs and 13 
GNDs. The total capacity of the transmission line is 580 MVA, and if one circuit fails, it can still deliver 
290 MVA. This is sufficient to interconnect the full power plant capacity without any curtailment. 

Table 2-5: Attributes of the Transmission Line 

Parameter Value 
Voltage 220 kV 
Number of circuits 2 
Length 28.62 km 
Right of Way 35 m 
Typical span 350 m 
Estimated number of towers 83 
Number of angle towers 22 
Conductor Aluminum Conductor Steel Reinforced Zebra 

Locations of the angle and terminal towers of the transmission line are given in the Table 2.6 and 
photographs of tower sites in Annex 7. The typical height of a 220-kV steel lattice tower is 36 m, and 
for required locations, tower extensions in the range of 3 m to 18 m will be proposed to maintain the 
required clearances given in Table 2.7. Therefore, tower heights can vary in the range of 36 m to 54 m. 
A typical 220 kV suspension tower is shown in Figure 2.6. Tower footing area varies with the tower type, 
and the estimated total area required for the tower footings is given in Table 2.8. 

Table 2-6: Angle Tower Locations of the Proposed Transmission Line 

Name Latitude Longitude Divisional Secretariate Division Grama Niladari Division 
TT1 8.636482 79.96142 Musali Karadikkuli 
AT1 8.640625 79.96063 Musali Karadikkuli 
AT2 8.644207 79.95801 Musali Karadikkuli 
AT3 8.649721 79.95674 Musali Kondachchi 
AT4 8.658746 79.95823 Musali Kondachchi 
AT5 8.664781 79.95876 Musali Kondachchi 
AT6 8.670578 79.95802 Musali Kondachchi 
AT7 8.674733 79.95846 Musali Kondachchi 
AT8 8.679104 79.95957 Musali Kondachchi 
AT9 8.685161 79.96183 Musali Kondachchi 
AT10 8.69043 79.96315 Musali Kondachchi 
AT11 8.69616 79.96235 Musali Kondachchi 
AT12 8.723437 79.96569 Musali Kokkupadayan 
AT13 8.729395 79.97268 Musali Kondachchi 
AT14 8.778027 79.97253 Musali Periyapullachchi Potkerni 
AT15 8.791423 79.96427 Musali Poonochchikulam 
AT16 8.803995 79.95725 Musali Poonochchikulam 
AT17 8.81932 79.95366 Nanattan Rasamadhu 
AT18 8.8223 79.95067 Nanattan Achchankulam 
AT19 8.830486 79.95204 Nanattan Achchankulam 
AT20 8.838397 79.95605 Nanattan Umanagari 
AT21 8.852258 79.95626 Nanattan Vanchiyankulam 
AT22 8.877663 79.95632 Mananr Town Puthukkamam 
TT2 8.883022 79.95636 Mananr Town Puthukkamam 
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Table 2-7: Required Clearances for a 220 kV Transmission Line 

 Object Required Clearance (m) 
1 To normal ground 7 
2 To normal road crossings 7.4 
3 To main roads / highway crossings 8.5 
4 To railway crossings 8.2 
5 To cradle guards 4 
6 To road surface where cradle guards can be used 9.8 

7 Between conductors of power line crossings or situated in close 
proximity 3.7 

8 To any object on which a person may stand including ladders, 
access platforms etc. 4.6 

9 To any object to which access is not required and on which a 
person cannot stand or lean a ladder 2.4 

10 Between tower supports of upper line and any conductor of 
lower line situated in the close proximity 15.0 

11 To rivers, non-navigable 10 
12 To rivers, navigable 15 

Figure 2-6:Typical 220 kV Suspension Tower 

 

Table 2-8: Transmission Line Tower Footing Area 

Tower Type Number of 
Towers 

Average Tower Footing Area 
(m2/tower) 

Total Tower Footing 
Area 
m2 acres 

Angle Towers 22 256 5,632 1.39 
Terminal Towers 2 625 1,250 0.31 
Suspension and Tension 
Towers 59 56 3,319 0.82 

Total 83 - 10,201 2.52 

m2 = square meters 
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2.1.1.8 Collector Substation 
At the proposed Mullikulam CSS, voltage of the 33-kV collector network will be stepped up to 220 kV 
using transformers. The CSS is proposed to be located in Karadikkuli GND of Musali DSD; and the 
latitude and the longitude of the location are 8.63646° and 79.961428°, respectively. The capacity of an 
individual transformer is 63 MVA and Table 2.9 summarizes the required number of transformers based 
on the total capacity of the wind power plant. The CSS has been designed keeping provisions to install 
up to 6 oil-filled 63 MVA transformers. Four transformers will be installed at the Mullikulam CSS to meet 
the requirement of the 170 MW wind power plant. 

Table 2-9: Required Number of Transformers in the Collector Substation 

Total Capacity of the wind power plant Required number of transformers 
100 MW 2 
152 MW 4 
190 MW 4 
228 MW 5 

MW = megawatt 

220 kV transmission line will be directly connected to the high voltage terminals of transformers without 
any switchgear in between the transformer terminals and the transmission line terminals. Only a surge 
arrestor will be installed at the transmission line terminal. This avoids the requirement of 220 kV Gas 
Insulated Switchgear (GIS), and all control operations will be carried out from Mannar GSS end. The 
collector network will be connected to the transformers via six 33 kV GIS line bays and the required 
number of transformer bays. In addition to the transformers and switchgear, the CSS will comprise 
internal roads, a control building, a generator room, and guard rooms. The total required area for the 
CSS is 5 acres and the area will be fenced with barb wire, avoiding any unauthorized access. A CCTV 
surveillance system will be available for security purposes. The layout of the proposed collector 
substation is given in Figure 2.7. 

Figure 2-7: Proposed Collector Substation (CSS) Layout 
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Land Preparation  
As described in section Error! Reference source not found., vegetation will be cleared during the 
construction stage only in the hardstand area of the wind turbine locations. Natural vegetation growth 
will be allowed in this area once the construction is completed. Vegetation in the foundation area and 
access roads will be permanently affected. The number of trees/ shrubs to be removed from the 
hardstand area (0.76 ha/ 1.88 acre) of all wind turbine sites and the trees to be removed from the 35 m 
RoW of transmission line (28.6 km) is given in the Annex 10. 

The Right of Way (RoW) of the transmission line is 35 m. Standing trees over and above the height of 
5 m along the RoW have to be removed to pave the way for the construction work of transmission lines, 
and subsequently for transmission line maintenance purposes. The total tower footing area will be 
cleared during construction. The metal towers will be installed on four concrete foundations which can 
be either concrete pad and chimney, or raft type, based on the soil condition. Foundation construction 
involves excavation, dewatering, filling with suitable soil, compacting, concrete works and backfilling. 
Foundation layout of a typical tower footing has been depicted in Figure 2.8. Crops and vegetation with 
a height of less than 5 m will be allowed in the area where concrete works have not taken place.    

Figure 2-8: Foundation Layout of a Typical Tower Footing 

 

2.1.2 Details of temporary structures 
Piers and any other coastal structures for transportation of material/equipment to the site:  
 
There are no piers designed for this project (Phase III). Land route is considered for the transport of 
Materials and Equipment. Trincomalee and Colombo fort will be used and main roads from Trincomalee 
and Colombo via Murunkan and Silawathurai will be used to reach the site (Refer: Logistics study) 
 
Contractors and Engineer’s site offices, Contractor’s store building and store yards:  
Contractor will lease out lands for the construction of Office complex and storage yard from the buildable 
areas out of the forest reserve and cultivation area. After completion which will be restored and given 
back to owners. 
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Dumping sites:  
There will be no excess excavation in the site, therefore no need of a dumping sites. During the 
clearance of the hardstand removed vegetations will be dumped onsite to be composted, in open areas 
carefully selected in consultation with clients. 
 
 
Temporary quarry sites:  
Contractors shall find approved quarry sites for metal, gravel and sand out of the site. There will be no 
quarry sites within the site. 
 
Concrete batching plant:  
Contractor shall find approved batching plant; no batching plants will be located within the construction 
site.  
Labour camps:  
There will be no labour camps within the site. Contractor will hire houses for labour accommodation. 
 
Any access through pilot roads to these plants/sites:  
As there will be no plants located within the site, access roads are not required. If any temporary 
diversions need proper approval will be obtained from relevant authorities and CEB. 
Wind measuring mast of approximately 91.5 m high will be constructed to verify the performance of the 
wind machines and will be removed after one year of operating the wind machines. 4 Nos. container 
type site offices will be utilized during the construction and commissioning phases which will be 
approximately 2 years. 

 Methodology of construction of the wind power plant and the transmission 
line  

2.2.1 Wind Turbine Installation 
Wind power plant construction is a phased-out activity that involves several contractors with different 
expertise. The first step is to rehabilitate existing roads and build new roads to deliver construction 
machinery, material, and wind turbine equipment to identified wind turbine locations.  Next, wind turbine 
locations will be set up for construction work by hardstanding the required area. Foundation construction 
involves excavation, dewatering, filling with suitable soil, compacting, concrete works and backfilling. In 
parallel, wind turbine components will be transported and stored in a temporary location.  Once the 
foundations are ready, wind turbine components and cranes will be transported to individual wind 
turbine locations. Wind turbine towers are manufactured in pieces at the factory and transported to the 
site where cranes will be used to lift and place each tower section on top of the another and bolted 
together to form a complete wind turbine tower. The nacelle: where the gearbox, drive shaft, generators, 
converters, transformers, and the radiators are installed will be lifted and installed on top of the tower. 
After the nacelle is fixed into position, blades will be lifted and bolted to the hub one by one.  

2.2.2 Collector Network Construction 
Construction of the collector network will be carried out in parallel with wind turbine installation. Required 
13 m pre-stressed concrete poles will be manufactured at supplier’s facilities and will be transported to 
the site using the road network. The poles will be erected by direct burying the bottom 2.2 m section of 
the pole into a hole excavated with a digging machine. Stringing and tensioning of the ABC cables will 
be carried out using suspension and tension accessories mounted at the top part of the pole.  

2.2.3 Collector Substation Construction 
Construction of the collector substation involves site preparation, excavation, and foundation laying, 
installing the earth mesh, backfilling foundations, and the earth mesh, constructing trenches for 
underground cabling, constructing buildings, installing electrical equipment, and fencing.  

2.2.4 Transmission Line Construction 
After constructing tower foundations as described in section 0, steel tower sections fabricated at 
manufacturing facilities will be assembled with bolts. The conductor is pulled from one tower to the next 
through a pulley system temporarily placed on the tower. After a section of the conductor is pulled 
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through a series of towers, the conductor is attached to insulator strings, which are attached to the 
structure and the pulleys are removed. 

 

 Methodology of Operation 

Unmanned operation of both wind power plant and the collector substation has been proposed.  
However, the wind turbines and other equipment require regular maintenance, and occasionally major 
repairs and/or component replacements. Routine maintenance of wind turbines is generally conducted 
on 6 monthly intervals, with a focus on maximizing energy output by conducting maintenance during 
low wind periods, whenever possible. Major repairs might include replacing wind turbine blades, 
generators or gearboxes, and these activities would generally require a mobile crane to be brought to 
the site.  

Present ownership of the project site 

The wind power project consists of 34 wind turbine generators (WTG). Thirty-three locations including 
the access roads are found within the Marichchikatti Reserved Forest (1952.6 ha) declared on 1st 
January 2021, gazette No. 2208/57 by the Sri Lanka Forest Department. Only one wind turbine site 
(WTG 31) is located outside the Marichchikatti RF, between the coast and the Karadakkuli tank. 

The proposed transmission line begins at the Mullikulam CSS land located within the Marichcikatti RF, 
about 0.5 km south of Kal Aru bridge on South Coast road. The length of the line is 28.6 km with a 35 
m RoW. About 5.6 km of the line traverses within the boundary of Marichchikatti RF and the rest, 23.0 
km, is on private lands, few forest patches (near Aruvi Aru and between AT17-AT18), paddy fields, 
home gardens and a coconut plantation between angle towers AT16 and AT 17. Two terminal towers, 
22 angle towers and 59 suspension towers will be constructed. Only the tower footing area of 625 m2 
for a terminal tower, 256 m2 for an angle tower and 56 m2 m for a suspension tower will occupy these 
lands. Therefore, the total land required for the construction of tower footings is 2.52 acres for the length 
of 28.6 km transmission line. The project will pay for the area of tower footing and the compensation for 
crop losses and removal of trees in the RoW of the line. 
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Figure 2-9: Location of Mullikulam wind power project and the proposed transmission line in 
Mannar district. 
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Figure 2-10:Location of Mullikulam wind power project and the proposed transmission in Musali 
Nanattan and Mannar DSDs. 
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Figure 2-11:Map of GNDs, the locations of Mullikulam wind power project and the proposed 
transmission line. 
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Extent of the Project Area 

The Mannar wind power project Phase-III is having 34 wind turbine generators and each will occupy 
160x160 m plot with the area of 2.56 ha (6.32 acre) of land. The total land required for 34 WTGs is 
87.04 ha (215 acre). The hardstand area (85 x 90 m) is 0.76 ha (1.88 acre) and only this area will be 
cleared for the construction activities such as tower foundation, storage of tower sections, blades, crane 
pads etc. for the erection of the wind turbine. The length of existing access roads to be rehabilitated to 
reach the proposed wind turbine locations is 9.34 km and the access roads to be newly constructed is 
7.41 km. Each access road has a shoulder width of 5 m. Therefore, the new access road will occupy 
3.70 ha (9.16 acre) of scrubland/ forest area in Marichchikatti RF. 

The required land for the construction of new grid substation is about 2 ha (5 acre), situated within the 
Marichchikatti RF, 50 m away from the South Coast road and 0.5 km from the Kal Aru bridge. The 220-
kV transmission line is 28.6 in length with a 35 m RoW. Therefore, the line occupies a land area of 100 
ha (247 acre). However, the 35 RoW will not interfere with the existing vegetation in home gardens or 
cultivation of paddy fields. Tower footing area is the only physical barrier for the activities and all the 
towers (terminal, angle and suspension) will occupy only 2.52 acres on the ground. 

2.3.1 Amount of water to be used for the project during operation period. 
Water is required for drinking, washing, and construction purposes. The daily water requirements are 
given below. 

 Drinking(liters) Washing and other 
purposes(liters)  

Construction (liters) 

Construction 600 3000 30000 
Operation  30 3000 - 

Drinking purposes: Bottle water is expected to use for drinking purposes during construction and 
operational period. 

Washing and other purposes: NWSBD water is expected to use through bourses or pipe connection. 

Construction activities: Groundwater is expected use for construction activities through deep tube 
wells. 

2.3.2 Water source and required approvals. 
Groundwater is expected to use for the construction activities due to the higher potential of groundwater 
at the proposed grid substation/ collector substation land and WTG sites. At least, two deep wells are 
to be constructed to cater to the expected water demand and a pumping test is to be conducted to 
assess the optimum yield of the wells after construction. Therefore, necessary approval for groundwater 
extraction will be obtained from Water Resource Board by the contractor once project approval is 
granted.  

 Resettlement (If any) 

Resettlement of settlement  

The project causes no physical resettlements, because the project components are proposed 
reasonably away from the human settlements and structures. The permanent land loss due to the 
project intervention is negligible and will be compensated at replacement cost. The project impacts and 
the mitigations measures are discussing under the section 4.4 and 5 of this report.    

Number of families to be relocated 

No households to be relocated because of the project interventions.  

Identification of relocation site 
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No relocation sites are necessary as the project doesn’t trigger a physical resettlement and relocations. 
The permanent land loss due to the project intervention is negligible and will be compensated at 
replacement cost.   

Infrastructure facilities to be supplied them 

No infrastructure facilities are to be developed and supplied by the project since the project doesn’t 
involve any relocation.  

 Investment and funding sources  

CEB, the implementing agency of this project has already committed necessary funds for all pre-project 
development activities in view of elevating the project towards ready to invest level. This includes funds 
required for; 
 

a. Securing approvals and permits from stakeholder agencies. 
b. Implementing onsite measurement network and collecting bankable wind resource data 

complying with IEC/MEASNET standards. 
c. Conducting environmental and socio impact assessment studies (ESIA). 
d. Conducting other essential studies such as; transport & logistics assessments, geotechnical 

assessments, assessment of site topography, drone survey at project area, hydrological 
assessments, design of site infrastructure and implementing the same, design and 
implementing power collector network and civil works related to balance of system.  

e. Land acquisition in connection with turbine foot prints and access roads. 
 

Discussions will be initiated with potential financial service providers to secure a loan amounting to 70% 
of project capital.  The project capital structure is outlined below. 

Table 2-10: The expected rates and project capital structure 

Item Source of Funding Amount in USD Million Remarks 
Equity  CEB  40 Committed  
Loan  Local bank 90 To be 

negotiated 
Loan Repayment 2-year grace period with 8 to 10-year loan repayment 

period 
 

 
 

 Evaluation of Alternatives 

2.6.1 Wind Turbine Location Alternatives 
As described in section 2.1.1.3, out of all possible alternative locations, the proposed locations for the 
wind turbines have been selected through a micro-siting process that considers energy losses, access 
roads, land ownership, and disturbances to human activities. A few wind turbine locations with high 
environmental and social impacts were identified during the EIA, and those turbine locations (WT-15, 
WT-35, WT-36, WT-37) were removed from the project, minimizing the impacts, and compromising the 
energy yield. All wind turbine locations which were in original plant layout are shown in Figure 2.12. 

A few WTG sites were shifted after the field investigations by the ecologists to avoid ecological impacts 
to the habitats. For example, the site of WTG 19 and the hardstand were demarcated in a mangrove 
habitat close to the Navy Detachment Unit at Kal Aru. This was shifted by about 0.5 km to avoid the 
impacts to the mangrove vegetation. There were 2 large Palu trees in the hardstand area (dbh >64, 109 
cm) of WTG 26. The hardstand area has been shifted to avoid the cutting of Palu trees. In WTG 28 the 
hardstand was shifted to open area that will avoid the cutting of a large number of shrubs/ trees. The 
hardstand area of WTG 16 was shifted by about 50 m to the left, to an open area to avoid the removal 
of a large number of trees. 
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Figure 2.12 Wind Power Plant Layout before the removal of WTG 15, and WTG 35-37 

 

2.6.2 Transmission Line Alternatives 
The nearest interconnection point for the proposed collector substation is Mannar/ Puthukkamam GSS 
which is operated at 220 kV. It is possible to use a 132 kV up to the Mannar GSS and interconnect the 
wind power plant to the 220 kV Mannar GSS through 132 kV/220 kV step up transformers. The required 
right of way for 132 kV transmission lines is 27 m, which would reduce environmental impacts and 
resettlement requirements. However, the requirement of installing 220 kV/132 kV transformers with a 
capacity equal to the total capacity of the wind power plant and additional switchgear at Mannar grid 
substation is excessively costly in comparison benefits of reducing the RoW from 35 m to 27 m. In 
addition to the increase in capital cost, this alternative increased transmission line losses, an economic 
loss occurring throughout the life of the power plant. 

The original line route was revised at several locations considering the impacts to the human 
settlements. During the site selection for wind power project and the transmission line the planning team 
avoided the environmentally sensitive areas, historical and archaeological sites and the village areas 
with many households.  
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The transmission line layout provided in the layout of March 2022, has demarcated the 220 kV above 
one house at the coordinates 8.64921, 79.95902. A deviation was proposed and the line was shifted to 
the other side of South Coast road to avoid the impacts to the household. 

2.6.3 Grid Substation/ Collector Substation Alternatives 
The proposed collector substation comprises 33 kV GIS line and transformer bays. If Air Insulated 
Switchgear (AIS) were selected, the land requirement would increase, causing more environmental 
impacts. The collector substation is proposed to be located at the centre of the wind power plant to 
minimize losses in the 33-kV collector network and to maintain the sending end voltage within 
permissible levels.  

2.6.4 Collector Network Alternatives 
The RoW requirement of the proposed ABC cables, when compared with lower cost 33 kV lines with 
bare conductors, is minimum. If bare conductors were selected, frequent RoW clearing is required to 
ensure reliable operation. There is no significant increase in environmental impacts when compared 
with underground cables, which is an expensive alternative. If the collector network is to use 
underground cables, clearing a similar RoW and trenching for underground cable installation is required, 
resulting in higher environmental impacts and costs. Thus, the ABC option is selected as the most 
suitable technology for the collector network. 
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3. Chapter 3 Description of the existing environment 

 Physical Environment 

3.1.1 Topography 
Project area lies in the entire western strip of the 1:50 000 scale Silawaturai topographic sheet and the 
northernmost section of western strip of Wilpattu topographic sheet. The entire project area is located within 
the Mannar District in Northern Province. The boundary of the project area is demarcated by Mullikulam in 
the south and Silawaturai in the north (Figure 3.1). 

Only the northern and southern parts of the study area are accessible through a fair road network while in 
the balance sections, roads are very seldom as the area is mainly covered by forests and shrublands. 
Recently renovated Puttalam – Mannar main road runs along the entire project area, in N-S direction. The 
entire project area is of low relief, ranging from 0 to 25m amsl. The area exhibits a gentle slope, which 
demarcates the boundary between coastal sediments and the Red Earth formation. One of the 
characteristic topographic features observed within the project area is the presence of dome like structures 
(up to 6m high) within Kal Aru flood plain (Figure 3.2). It extends from beach towards landward direction for 
about 500m distance.  

 

Figure 3-1: Topographical features in the project area 

Location Map 
Showing 
Topographical 
Features in and 
Around the 
Project Area 
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Figure 3-2: Presence of Dome Like Structures within the Kal Aru Flood Plain 

The other identified topographic features of the project area are the presence of flat lands (Figure 3.3) 
comprising of sand formation, clay, sandy clay and Red Earth bearing areas. In addition, sand dunes (up 
to about 6m height), gravel and lateritic formations, having cliff like structures (up to 4m height) are also 
identified within the project area (Figure 3.4). 

Figure 3-3 Presence of flat lands in most parts of the project area 
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Figure 3-4: Presence of cliff like structures of lateritic beds up to 4m height within the project area 
(note the heavy coastal erosion of lateritic cliffs) (left), presence of sand dunes with up to 6m height 
within the project area (right). 

  
Malwathu Oya (Aruvi Aru) is the significant drainage system of the area. The river reaches the sea at Arippu. 
It forms a large deltaic feature. Figure 3.5 includes only a part of the delta. Kal Aru, a minor seasonal stream 
which consists of the main stream and one main tributary is also identified within the project area and it 
reaches the sea around Kal Aru village. Though it is a minor stream only emerging at the nearby forest area 
of relatively high elevation, its’ wide river bed (approximately 100m) and steep banks suggest a heavy water 
flow in the rainy season. However, it was almost dry at the time of the study, July 2022. (Figure 3.5) 

Figure 3-5: Kal Aru stream is completely dry during the field study 

 

Modaragam Aru is the other significant stream and is enters the sea around Mullikulam area. It also forms 
a part of a deltaic feature. 
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A network of small tanks inside the Malwathu Oya (N part of the project area) and Modaragam Aru (S part 
of the project area) deltaic features, and a few irrigation canals also contribute to the drainage system of 
the area. Two small tanks are found at the south-western boundary close to beach, which are fed by an 
irrigation canal. In addition, there are a few small water-logged depressions called “Villus” scattered over 
the map area. 

Considerable section of the project area is covered by scrublands and degraded forests. These forests 
cover the middle section of the project area. The deltaic plains in the northern part are mostly covered with 
the tank network, the paddy fields fed by those tanks, home gardens and a few scrub lands. In the southern 
part, scrub, home gardens and few small paddy fields are found and those are restricted to the coastal 
stretch. 

The population in the area is very scarce (population density is approximately 50/km2) and they are limited 
to some clusters of villages. A relatively higher population is observed in the northern part, around 
Silawatturai. The life style of the villagers is mainly paddy cultivation and animal husbandry, while the 
villagers along coastal area mostly fishermen. There is evidence of pearl harvesting done along the beach 
in ancient times, where heaps of broken bivalve shells observed as surface deposits and as 1-2m thick 
layers few meters below the surface at some places along the coast line (eg: Marichchikatti, Silawatturai). 
However, pearl harvesting is not practiced nowadays. 

Any seasonal variations in relation to topography  

Significant seasonal variations in relation to topography within the project area would not be expected. 
However, along the coastline in some sections of the project area, up to 4m high lateritic formations are 
observed. During the active periods of SW monsoon, seaward directed sections of lateritic formations are 
partly getting eroded. As a result, seaward directed sections of lateritic formations are seen as somewhat 
steep cliff structure (Figure 3.6). 

Figure 3-6: Erosion of lateritic beds with up to 4m height within the project area during the SW 
monsoon active periods and forming somewhat steep limestone cliffs 
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Impact on stability and seasonal dynamics of sand dunes within the project area are expected and taken 
place in seaward bounded sections of sand dunes which are located close distance to the shoreline 
whereas sand dunes located away from the sea waves hit areas are free from the erosion during the SW 
monsoonal period. These sand dunes are get eroded during active periods of SW monsoon period. But are 
get refilled and rebuild during non-monsoon periods.  

On the other hand, sand dunes located away from the sea waves impacted areas are generally free from 
the sea erosion during the SW monsoonal period and seasonal dynamics of such sand dunes are negligible 
and act as stable sand dunes. 

3.1.2 Geology and Soil  
General geology of the area and Special Characteristics / Formations 

The entire project area consists of Quaternary formations. They are “Red Earth”, “Brown Earth”, Alluvium 
(alluvial clay and sand), “Kal Aru Formation”, Estuarine deposits, Older Alluvium deposits, Beach sand, 
Dune sand, Beach rock, and Barrier islands. Sedimentary limestone, inferred as of Miocene age lies 
beneath these Quaternary formations in most parts of the project area. These formations are highlighted 
and explained in detail, in GSMB published Geological Map (1:100,000 scale map of Silawathurai – 
Tantirimale (Sheet No. 5) (Figure 3.7) and Quaternary Map (1:50,000 scale map of Silawathurai (Sheet No. 
19) (Figure 3.8). In addition, economically viable deposits of heavy minerals, construction sand and clay 
are also observed at some locations.  
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Figure 3-7: Geological map of the project area 

 

 

Geological Map in 
the Project Area 
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Figure 3-8 Silawathurai (Sheet No. 19). 

 

Fig. 3.1.2A 

Quaternary Map 
in and Around 
the Project Area 
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Red Earth 

Red Earth is a unique Quaternary formation found in the north western and northern coastal area which 
appears in a characteristic Venetian red or brick red colour (Figure 3.9) In the project area, it generally 
covers the entire eastern part, which is about two third of the study area. Almost the entire area is covered 
by forests. The western boundary of the Red Earth formation is demarcated by a narrow strip of beach 
deposits. Morphological evidence and results of augering indicate that, continuity of this formation in north-
south direction is disturbed by the flood plain of Malwathu Oya in the northern part and Kal Aru in the middle 
part of the map and Modaragam Aru in the southern part. The Red Earth formation shows an undulating 
terrain consisting of narrow elongated ridges resembling a low sand dune field. However, this morphology 
is not observable on the ground to the naked eye, but can be traced in high resolution contour maps. Its 
thickness ranges from 5.5m to 12.7m within the map area.  

The Red Earth formation is homogeneous in texture with no stratification or bedding. However, when 
analyzed in detail it shows slight variations in colour ranging from brick red (hues 2.5YR-5YR) to brown 
(hues 7.5YR-10YR). It is observed that red colour changes gradually to brown retaining the same texture, 
towards water bodies such as tanks or streams. Thus, it can be inferred that this colour variation could be a 
result of iron rich minerals in soil reacting with water. It was also observed that along a vertical profile, the 
dark red colour on the surface pales slightly to a yellowish tint with depth. The Red Earth is composed 
predominantly (75% average) of very fine rounded to sub-rounded sand (quartz - 250-450μm) with 
approximately 25% silt and clay (<63μm) [5]. Average clay content (<4μm) is about 15%. XRD analysis 
reveals kaolinite is the dominant clay mineral. Red Earth contains approximately 5-7% ilmenite and 
approximately one percent of rutile. In addition, minor amounts of magnetite, spinel, rutile, zircon, garnet 
and monazite are also present. Ilmenite is more abundant in the upper part of the soil profile. Iron oxides 
are observed to be higher in the silt and clay fraction. XRF analysis performed for different grain sizes of 
Red Earth samples reveal that 8.3 – 8.7% and 4.7 – 5.8% of Fe2O3 are present in the fractions below 63 μm 
and 63 - 125 μm respectively whereas the fractions of larger grain sizes contain less than one percent Fe2O3. 

Wayland (1915, Annex 2) suggests Red Earth as a windblown deposit, based largely on the evidence of 
small well-rounded grains. This is also supported by the undulating (dune-like) terrain observed in the current 
study as well as in the Quaternary map of Puttalam [8]. However, Cooray (2003) suggests that these 
deposits have been originated partly as barrier bars and partly as dunes. Rounded Quartz pebbles observed 
below the Red Earth formation at some locations in the present study suggest extensive fluvial activity which 
may date contemporary or long before the Red Earth formation. Presence of significant amount of heavy 
minerals (6-9%) and lack of marine fossils within the Red Earth formation were noted in the present study.  
Therefore, an in-depth study is needed to postulate a more convincing concept on the origin of this Red 
Earth formation.  

Figure 3-9: Presence of Red Bed Formation within the project area 
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Brown Earth 

Brown Earth can be considered as a sub formation of Red Earth. Often both of these formations are 
referred to as “Red and Brown Earth” in literature. It is generally observed as rim surrounding water bodies 
located inside Red Earth formations such as villus and streams. Brown Earth is brown in colour and show 
almost the same texture as Red Earth. Cooray refers Brown Earth as bleached portions of Red Earth and 
that bleaching has been caused by the acidic nature of the water in the villus. 

“Kal Aru Formation” 

“Kal Aru Formation” is a distinct sedimentary formation observed within the flood plain of Kal Aru River and 
its main tributary. A delta-like area is observed at the river mouth, having approximately 5km width at the 
mouth and narrows down to ~0.5km from 2.5km landwards. This whole area consists of dome-like 
structures scattered throughout. It resembles a field of sand dunes at a glance, but unlike sand dunes 
which are composed of unconsolidated sand, these structures are composed of consolidated hard sandy, 
clayey and calcareous material with ferruginous gravel 

These dome-like structures are 5-6m in height from the surrounding area (Figure 3.10). Their bases are 
slightly elongated, but more circular in shape. Generally, in such a dome, the base has dimensions of 
15x20m2. The area surrounding the dome-like structures appear as dried up stream channels, 1-2m in 
width, consisting of fine to medium sand and heavy minerals. Scrub or comparatively taller trees cover the 
crests of the dome-like structures closer to beach, leaving the landwards structures bare. 

The surface of the domes appears in grey or red colour. The surfaces of grey-coloured domes are covered 
with elongated (finger-like) silicious limestone fragments of few cm long and ~1cm diameter. Usually, the 
whole surface is covered by this material with some scrub or grass at the crest of the dome. The surfaces 
of red coloured domes are covered with rounded ferruginous gravel particles of 1-2cm size, which are 
homogeneous in composition. Generally, they are mixed with same size sub angular to sub rounded quartz 
particles. The stream channels having sandy stream beds often have their sides (banks) laden with red 
coloured ferruginous gravel. 

Figure 3-10:  Presence of Dome Like Structures of 5 – 6m in height in Kal Aru Flood Plain (left), 
presence of stream channels having sandy stream beds between the Dome Like Structures (right) 

  
As revealed in the drill hole (QD-Sl 02) and augering data (GSMB data, Figure 3.11), different clay and 
sand sequences are found beneath the loose surface material. At the upper part of the profile, calcareous 
sandstone and light brown coloured clayey sand was observed with varying amounts of limestone 
fragments. the topmost part of the sandstone resembles the sandstone found close to the beach at Kal Aru 
mouth (as described under beach rock of this map). This upper part contains more sandy material than 
clay. Sand is generally fine to medium grained sub angular to sub rounded quartz. At some location’s layers 
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of sub rounded quartz pebbles embedded in a sandy matrix is observed suggesting a conglomeritic rock. 
In both auger hole and drill hole, the material changes to calcareous sandy clay (increasing clay 
percentage) at approximately 8.0m depth. It is a light grey/ brown calcareous clay with 30-40% fine to 
medium sub angular to sub rounded sand (quartz) with limestone fragments. In the drill hole this material 
continued downwards with slight variations. At 16.0m depth it encountered moderate to highly weathered 
limestone and it revealed unweathered fossiliferous limestone at 37.0m, which can be inferred as Miocene 
limestone. 

The dome-like structures are not continuously found along the Kal Aru river course, but apart from the 
vicinity of river mouth, such structures are widespread where the main tributary of Kal Aru joins the main 
river. In satellite images and aerial photographs, the same spectral signatures as of these structures are 
visible along the Kal Aru river bank/ flood plain several kilometers past the eastern boundary of the map, 
thus it is inferred that Kal Aru formation continues along the river and its tributaries more than 15km inland 
from the river mouth. The river course which are devoid of dome-like structures are characterized by wide 
river channels approximately 30m width with steep or vertical banks ~2m higher than the river bed. The 
river was almost dry at the time of the study.  

Figure 3-11: Drill hole profile of QD-Sl 02 hole, drilled and logged by the GSMB  

 

Alluvium 

Malwathu Oya flood plain is the area where predominant alluvial formations are found within the map area. 
Being a seasonal river, Malwathu Oya carries large amount of sediments during the rainy season 
(Northeastern monsoons) and often overflows depositing sediment suspension on the flood plain. The 
alluvium deposits along Malwathu Oya can be traced from close to the river mouth to several kilometers 

Fig. 3.1.2B 
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upstream in eastern direction. The alluvium spreads laterally about 10km away from each bank when closer 
to the river mouth and gradually narrows down inland.  

Generally, it appears as two terraces, lower terrace at the elevation of the river bed mainly composed of 
sand and narrower in lateral extend and finer (clayey) material approximately 1-2m above the elevation of 
the river bed extending wider than the sand formation from the river banks. Thus, these two formations are 
described as two distinct formations as alluvial sand and alluvial clay. 

Alluvial Sand 

Alluvial sand occupies the comparatively narrow strip of land adjacent to the river. It is widest close to the 
river mouth (2.5km including river) and varies in width along the river course. Generally, it is about 0.5km 
in width. Present alluvial sand formation is composed of coarse and fine sand sequences. It is generally 
composed of brown to light gray alternating layers of very fine to fine sand, fine to medium sand and coarse 
sand, occasionally having thin layers of rounded pebbles. The sand grains are sub angular to sub rounded. 
At some locations angular to sub angular coarse quartz grains and unweathered feldspar grains are 
observed. Thickness of the alluvium layer varies between 2-3m. Thickest profiles are observed towards the 
river mouth. Alluvial sand deposits of economic significance are observed along the Malwathu Oya as small 
isles in the river. 

Alluvial Clay 

Alluvial clay occupies the area with comparatively higher elevation which forms the upper terrace of the 
Malwathu Oya flood plain (approximately between 5-10m from mean sea level. It laterally spreads out from 
the border of the alluvial sand away from the river and forms the predominant part of the Malwathu Oya 
flood plain. However, the boundary between the alluvial sand and clay formations is only an inferred 
boundary based on the field observations. Mostly the left side of the flood plain is covered by the present 
map. Close to the river mouth, this deposit spans approximately 10km southwards from the river bank and 
at the eastern border of the map it spans for only 2km from the river. 

Alluvial clay formation is a grey or brown coloured layered formation composed of sequences of clay and 
fine or fine to medium sand. Sand and clay percentages vary along the vertical profile. Generally, it is not 
observed as clay and sand alternate layers with distinct banding. But it shows a gradual variation of sand 
and clay amount. Clay percentage varies between 30-80%. Sand is generally sub rounded in shape and 
are very fine or fine grained. Occasionally fine to medium grained sand is observed. Decayed plant 
fragments are observed at some locations. It is significant that almost all auger holes augered in this 
formation encountered small limestone fragments within sandy clay material. At some locations, the 
percentage of limestone fragments increase up to 50%. The size of these particles varies from <1cm to 
1cm and are confined to some layers only. Generally, they are observed at 1-2m depth. The source of 
limestone fragments cannot be clearly identified. However, it can be inferred that the material with limestone 
fragments resemble the formation described as “Kal Aru Formation” in this map. Water table is observed 
approximately 4m below the ground and an alluvial layer composed of coarse sand and rounded quartz 
pebbles is observed below water table. 

At some locations, minor scale industrial clay deposits are observed within the alluvial clay formation. 

Older Alluvium 

A sediment formation consisting of clayey sand is observed parallel to the shore line bordering the beach 
sand, beach rock and dune sand formations. It is observed as an elongated strip of 0.5-1.0km width. This 
material consists of brown/ grey-coloured layers of clayey sand with clay and sand in varying amounts. The 
clay percentage varies between 10-15%. Sand is generally fine to medium, sub rounded. It encounters 
<1cm limestone fragments at approximately 2m depth and the sand becomes calcareous towards 4.0m. 

It is difficult to predict the origin of this material. Based on its composition (texture, grain shape and 
mineralogy) it can be inferred as an alluvium. However, the presence of limestone fragments and sand 
becoming calcareous at lower depths suggest this formation to be underlain by “Kal Aru Formation”, or this 



53 

 

formation itself may be a part of the “Kal Aru Formation”, though the dome like nature on surface is not 
observed. It can be also suggested that the original appearance of the “Kal Aru Formation” may have been 
like this, and later the dome-like structures resulted by erosion of material by heavy water flow along Kal 
Aru River. 

Barrier Islands 

These are narrow strips of land which appear at the Malwathu river mouth of the map area. They appear 
as small islands 100-200m in width and consist of beach sand. They might have originated by the sandy 
material dumped by the river and reworked by long-shore currents. 

Beach Rock 

Beach rock is generally observed along the coastal belt of Sri Lanka in the inter-tidal zone and also occurs 
offshore in reefs. This formation varies in thickness, texture, composition, induration and age, but all are 
regarded as Quaternary. Beach rocks form by lithification of unconsolidated material. In the map area, it is 
exposed on the coast line of Chundikuli close to the southern border of the map. Unlike the well-known 
beach rock appear close to Chilaw, which appears as a continuous reef in the inter-tidal zone, here it 
appears as separate boulders away from the beach at a high elevation than the water level (Figure 3.12).  

 

Figure 3-12: Presence of boulders of beach rock along the beach. Note the presence of sand dunes 
with up to 6m in height, next to the beach, within the project area. 

The beach consisting of beach sand is approximately 50m in width and it abruptly changes to the area 
consisting of beach rock at 1-2m higher elevation inland. It is confined to a narrow stretch approximately 
100m in width which changes to a clayey formation now converted into paddy fields. The continuation of 
beach rock along the coast line is not very significant, but the coastal area of Kal Aru formation also shows 
elevated beach resembling the features of beach rock to a certain extent. Therefore, it can be inferred that 
the beach rock formation merges with Kal Aru formation and dies out, thus it can be inferred that the origin 
of the two formations are contemporary. 

The present beach rock is composed of sub rounded to well-rounded quartz particles of different sizes 
(pebbles, cobbles, fine and coarse sand) cemented together by slightly calcareous or non-calcareous clay. 
On this texture it can be named as a conglomerate. The cementing material shows two features. Generally, 
it occurs as a filling material binding the sand grains together. Within this material, some cementing material 
has formed a thread-like feature by compacting the cementing material, giving rise to a vermicular texture 
within the sandstone. Beach rock is exposed at the surface approximately to 1.0-1.5m height. 
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Beach rock is not exposed at Kal Aru mouth, but at the exposed elevated beach profile, a conglomeritic 
sandstone of ~0.6m thick is observed 0.3m above the beach level and ~1.8m thick sandstone having a 
vermicular texture described above lies above it, which is overlaid by surface sandy soil with shell 
fragments. This specific sandstone formation is often observed as remnants of weathering, which were 
subjected to rill erosion (photo e). 

Estuarine Deposits 

An estuary is a partially enclosed coastal water body where fresh water from rivers and streams mixes with 
salt water in the ocean. Although influenced by the tides, they are protected from the full force of ocean 
waves, winds and storms by landforms such as barrier islands and peninsulas. Estuarine deposits in the 
map area are found at the mouth of Malwathu Oya, but only a part of it is covered under the present map. 
The estuary is marked by a number of stream channels which were derived from the main river and land 
masses within these channels. This area is separated from the open sea by some barrier islands. The 
estuarine sediments are mainly composed of grey coloured clay underlain by medium to coarse sand at 
some locations. Few locations are rich in heavy minerals such as ilmenite.  

Beach Sand  

Beach sand occurs as a strip along the entire coastal belt of the map. It is generally a flat terrain of 50-
100m in width which narrows down at few locations. Only two locations were observed as wider beaches, 
one of them south of Arippu approximately 400m in width the other at Pampadiththa Odai, a stretch of land 
extending towards the sea, which is 750m at its maximum width. 

Beach sand is generally composed of fine or fine to medium grained, sub rounded quartz with small 
percentage of heavy minerals and shell fragments. Fine sand and fine to medium sand occur as alternate 
layers with occasional coarse sand and heavy mineral rich (black coloured) layers. The heavy mineral 
content is 3-5%. 

Dune Sand 

Dune sand occurs as a large dune field close to Kondachchi and in small scale at Kayakkuli and 
Ilanthaimoddaiveli. At Kondachchi it extends landwards for approximately 700m while on other parts the 
dunes occur only along a stretch of ~100m width. They occur as high dunes which are generally up to 6m 
in height (Figure 3.12). 

Dune sand is composed of very fine to fine, sub rounded quartz with ~5% very fine-grained heavy minerals. 
The heavy mineral content decreases with depth. Generally, dune sands are devoid of shell fragments. 

Mineral Occurrences 

Mineral sand (Heavy minerals) 

The heavy mineral content in the beach sand along the coastal belt is averagely 3-5%. But higher contents 
are observed at four locations, Mullikulam (at the southern border of the map), Kal Aru mouth, Pampadiththa 
Odai and south of Silawatturai. The heavy mineral content of these locations is approximately 20-25% down 
to 0.5m depth and approximately 10% down to 1m depth except at Pampadiththa Odai, where the heavy 
mineral content increased to approximately 85% at the first 0.5m and decreased to 25% at the next 0.5m. 
They consisted predominantly of Ilmenite with small amounts of rutile, garnet and zircon. Such minerals 
are mostly restricted to the topmost sand layer down to 1m depth. It is also noted that Red Earth contains 
approximately 5-7% of ilmenite and less amounts of rutile, zircon and monazite. Red Earth spans 2/3 
section of the project area and has an average thickness of 6m. Studies are underway to check the 
economic significance of ilmenite and rutile occurring in Red Earth Formations. 

Industrial Clay  

At some locations within the alluvial clay formation, minor scale deposits of industrial clays are identified, 
which can be used for domestic or small-scale clay allied industries such as pottery, brick or tile. These are 
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located close to Arippu, Illantaikkulam, Mettanveli and Adikaramoddai. They are Grey/ brown coloured 
highly plastic and highly compacted clays with <5% very fine sand. They are generally 1-2m thickness. As 
an example, the auger hole close to Arippu revealed dark blue/ grey coloured highly plastic and highly 
compacted clay with no sand. It occurred between 0.5-1.5m depth.  

Construction sand 

Sand which can be used for construction purposes are observed in Malwathu Oya, Kal Aru and Modaragam 
Aru flood plains, which are composed predominantly of medium to coarse grained sub angular sand. River 
bed and some locations on river bank also consist of such sand.  

Gravel 

This is a unique material formally termed as “Basal Ferruginous Gravel”. Gravel bed usually, but not always, 
underlie the “Red Earth” sequences. Deraniyagala (1976) named the two units as “Iranamadu Formation”. 
However, Cooray (1965) later suggested this to be named as “Iranamadu Sequence” due to unavailability 
of properly described stratigraphic section. It is not exposed at anywhere in the map area, but was 
encountered in the drill hole and the auger hole which penetrated through the Red Earth formation. It was 
approximately 0.5m thick and encountered at 12.7m and 4.5m depth respectively. However, in the map 
area a soil consisting of ferruginous gravel in the dome-like structures in Kal Aru formation are excavated 
as a source of gravel for construction purposes.  

Limestone 

The well-known Miocene limestone belt underlies the sedimentary formations in the project area, but it is 
not exposed at anywhere in the project area. In QD-Sl 02 drill hole, located close to the sea (Refer Figure 
3.11), limestone was encountered at 16.0m (~11m below MSL) and it continued until 42.3m depth while in 
another hole (QD-Sl 01) drilled in Red Bed Formation in about 2.5km away from the sea, limestone 
encountered at 25m (almost at the MSL) and continued until 93.8m depth (Figure 3.13). The composition 
of the limestone varies with depth. As noted in drill hole QD-Sl 01, at some depths it becomes siliceous and 
at some depths it appears as more pure, hard limestone with few cm size fossils. Presently limestone is not 
mined at anywhere in and around the project area. 

 

Figure 3-13: Drill hole QD-Sl 01. Note: Please refer Figure 3.7 for drill hole locations of both QD-Sl 01 and 
QD-Sl 02 drill holes. 

Fig. 3.1.2C 
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Type of soil 

According to the Special Publication No. 7 of Soil Science Society of Sri Lanka, the area belongs to Dry 
Zone Soils in Sri Lanka. The identified soil types are,  

- Negombo – Puttalam Association 
- Pallegama – Siyambala Complex 
- Undifferentiated soils of alluvial origin with variable texture and drainage 
- Gambara-Mawillu-Borupan Association 
- Wilpattu- Gambara-Mawillu-Borupan Association 

General description of main categories of soils identified in the proposed project area are as follows. 

Regosol on recent beach and dunes 

This soil type is dominantly present around the proposed wind park project. Mostly common in the lean 
coastal area. The soil has less organic matter, N and P, K, Ca and Mg contend required levels. Better cation 
exchange capacity. Underground water is dominant, rich in water drainage hence irrigation is problem. 
Fertilizer should apply several times in small quantities. Coconut and Cashew can be planted. 

Solodized solonetz 

Solodized solonetz are developed due to mixing of sea water with the coastal soils hence base saturation 
is generally high. Also, metal corrosive salts can be present with this soil type. Thickness of the horizon A 
of Solodized Solonetz in range from few centimeters to 50 cm. Horizon B is dark in color and columnar 
structure is dominant. This is not very fertile soil. The amount of sodium is greater than 15% and pH is 
greater than 8.5.  

Red Latosols 

Soils of Wilpattu Series which belongs to the Red Latosol great soil group occurs on the coastal region of 
northwestern part of the country. This coastal region is about 20km wide and occupies approximately upto 
30m above men sea level in northwestern and northern regions. Parent material of the soil is derived from 
eolian deposition of marine sand which belongs to quaternary geological era. The occurrence of this soil in 
northwestern Sri Lanka is confined to the crest and upper slopes of the undulating to rolling topography of 
the upper terrace of the coastal belt towards north. This is a very deep, excessively well drained soil without 
gravel or rock structure throughout the soil profile. Colour of the soil varies from dark reddish brown to red 
with increasing depth. Structure of the sub surface soil is weakly developed coarse sub angular blocky. 
Texture of the soil ranges from loamy sand to sandy clay loam. Clay content increases with soil depth. Iron 
oxides in the soil are largely concentrated in the clay fraction. pH of the soil ranges from 6.5 – 7.0. 

Alluvial Soils 

The soils of the Aruvu Series are confined to the major flood plains in the northwestern part of the dry zone. 
Most of the flood plains in this part of the dry zone are flat (<1% slope). Therefore, presence of 
physiographic sub units are not prominent as other flood plains. The widely distributed soils in these flood 
plains belong to Aruvi Series. This is a poorly drained deep soil that occurs on the depression physiographic 
sub unit. Colour of the soil varies from very dark grayish brown, gray to grayish brown with depth. Texture 
of the surface soil in most location is silty clay loam but texture of the sub surface soil is sandy clay loam. 
Structure of the soil is structureless massive throughout the soil profile. Consistence of surface soil is sticky 
and plastic when wet, and hard when dry. During dry season, formation of vertical cracks with thickness of 
approximately 1cm indicate the presence of smectite clays in the fins soil fraction. Black colour ferrow-
manganese concretions nodules could be seen throughout the soil profile. pH of the surface soil is between 
6.5 and 7.0 but sub surface soil pH is around or greater than 7.5 due to presence of soluble salts. 
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3.1.3 Climate and Meteorology 

3.1.3.1 Climatic and Meteorological Conditions, wind speed direction intensity 
The climate and meteorology of the western part of the Mannar district form a part of Sri Lanka’s Arid Zone, 
while the rest of the areas of the district falls within the dry zone, where a tropical dry climate prevails. The 
area covered by the district receives somewhat low rainfall throughout the year. The region experiences 
heavy rains from October to December during NE monsoonal season. The amount of rainfall received 
during the rest of the months is extremely low (Figure 3.12). Annual rainfall in the western part of the 
district, including Mannar Island, is less than 1000 mm, while that in the rest of the district is between 1000 
–1250 mm. The highest average monthly temperature is recorded in April, May & June (33°C), while the 
lowest is encountered in December, January, and February (23°C). The mean annual temperature is about 
>27.5°C (Figure 3.13, Table 3.1). 

Figure 3-1: Monthly average rainfall in Mannar  

 

 

Figure 3-2: Monthly averages, high and low temperatures in Mannar 
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Table 3-1: Monthly average temperature and rainfall in Mannar. 

 

 

3.1.3.2 Agroecological Conditions 
According to the major climatic zones of the country, the proposed turbine locations belong to the dry zone. 
Agro-ecologically, the area can be further divided into the low country dry zone (DL3 and DL 4; Figure 3.14). 

3.1.3.3 DL3 and DL 4 
The amount of rainfall received is less than the other DZ regions, and the distribution pattern is very much 
different from the other dry zone regions. The mean temperature is about 300C. The general landform 
pattern of the region is undulating, and the slope varies from 2-8%. The soils that occur in valley bottoms 
of the region of undulating terrain are used for rice crops. However, the project area is dominated by sands, 
and there is no rice cultivation area within the wind park. An average of 6-8 t/ha paddy yield can be expected 
during Maha with supplementary irrigation in Grumusols in the Mannar district. However, the average paddy 
yield under rain-fed conditions is about 2-3 t/ha. The main rice-growing great soil groups in this region are 
Calcic Red. Yellow Latasols, Grumusols, and Alluvial soils are situated in flat to undulating terrain. There 
are some Solodized- Solonetz and Solonchaks soils situated in flat terrain (Figure 3.14). 
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Figure 3-3: Agroecological zones of the Mannar area. 
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3.1.3.4 Wind distribution pattern 
Wind direction and speed across the proposed turbine locations depend highly on the terrain 
morphology (Table 3.2). According to maps developed by the Department of Meteorology, wind roses 
are developed for the months of January, April, July, and October (Figure 3.15). According to the 
observations, general winds are dominant during the northeast monsoons with heavy rainfall. 
However, dry wind roses are present during the southwest monsoons along the terrain. 

 

 

Figure 3-4:Wind directions around the proposed wind turbine location 

The Monthly statistics of wind direction data is useful in studying the variations of wind direction in each 
sector. Error! Reference source not found.Table below depicts the directional properties of wind at the 
project area (based on the short-term site wind measurements). 

 
Table 3-2: Directional properties of wind 

 

Month Mean Direction (°) 

January 54.4 

February 48.1 

March 93.6 

April 221 

May 232.7 

June 235.2 

July 229.7 

August 227.9 
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September 225.3 

October 230.8 

November 59.9 

December 44.9 

The distribution of wind data in terms of direction can be shown in the form of a wind rose, in graphical form 
for better visualization. Figure 3.16 below depicts the highly directional wind regime in the study area which 
reflects the dominance of the South-West monsoonal winds. 

 

 
Figure 3-5: Site wind rose (direction) 

Evaluating the representativeness of the short-term measurement data with long term wind data set and 
make necessary adjustments to reflect the long-term average wind conditions is essential for the long-term 
performance of a wind power project. Long term wind data set generated by MERRA can be considered as 
representative of long-term wind flow field over the project area.  
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Figure 3-6: Annual mean wind direction – MERRA data 

Based on the above comparison (Figure 3.16-3.17) it is reasonable to assume that wind data obtained from 
short-term measurement masts reasonably represent the long-term wind regime of the study area. 

3.1.4 Hydrology and Drainage 

3.1.4.1 Surface water bodies of the study area. 
The proposed wind power project is comprised of 34 wind towers, a collector substation (CSS) at Kal Aru/ 
Mullikulam and the transmission line. These structures are located in the land area between sea and 
Mullikulam – Silawatturai road stretch. 

The main surface water bodies of the wind power project area and its surrounding is the sea (Indian Ocean), 
irrigation tanks, Kal Aru, and Modaragam Aru. In addition, an irrigation canal system, minor streams, water 
stagnation depressions, and field drains are available in the study area. The available surface water bodies 
of the study area are given in the Figures 3.18-3.21. 

Kal Aru is a seasonal stream and flooding conditions are very common at the lower part of the Kal Aru 
mainly at downstream of Kal Aru Bridge during the rainy period. The distance from Kal Aru to the closest 
wind tower (WT 19) and collector substation (CSS) is 400 m and 350 m respectively. The condition of Kal 
Aru during the investigation period is given in Figure 3.18.  
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Figure 3-7: Condition of Kal Aru at Kal Aru Bridge during the investigation period.  

Modaragam Aru (Figure 3.19) is the largest stream in the area and it flows to sea about 1.3 Km m away 
from the wind tower WT 38. It is noted that water in the Modaragam Aru has been diverted to irrigation 
tanks located in the southern part of the study area for irrigation purposes mainly paddy cultivation. 

 

Figure 3-8: Condition of Modaragam Aru at Modaragam Aru Bridge during the investigation period.  

No water in Kal Aru 
during the dry 
period 
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Indian Ocean is bordering to the western side of the project area and several wind towers (WT 3, WT 5, 
WT 6, WT 8, WT 9, WT 12, WT 19, WT 20, WT 21, WT 22, WT 27, WT 31) are proposed at the area close 
to the beach line. The distance from the beach line to the wind tower location (WT  9) is about 65 m. 

Several small irrigation tanks are located within the project area and the surface area of the tank is less 
than 30 hectares. During the dry period, all irrigation tanks go dry or water stagnates in the middle parts of 
the tank. The photos of some irrigation tanks are given in the Figure 3.20. The distance from the irrigation 
tank to the closest wind tower location is about 50 m. 

 

 
Figure 3-9: Condition of irrigation tanks within project area during the investigation period, 
Mullikulam, Mannar (above: feeding rain water only, below- feeding rain water and diverting water 
from Modaragam Aru) 
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The several depression storages are situated within the study area and all are seasonal. The distance from 
depression storage to the closest win tower location is about 150 m. 

In addition, field drains, canals, and seasonal minor streams are available. The field drains are associated 
with paddy fields. It is noted that most seasonal minor streams are short and water is available only during 
the rainy period (Figure 3.21-3.24). 

 

Figure 3-10: Spatial distribution of proposed wind towers, surface water bodies, and grid 
station, Mullikulam, Mannar. 
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Figure 3-11: Spatial distribution of proposed wind towers and surface water bodies at northern 
section of the project area, Mullikulam, Mannar. 

 

Figure 3-12: Spatial distribution of proposed wind towers, surface water bodies, and flooding area 
of Kal Aru at middle section of the project area, Mullikulam, Mannar. 
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Figure 3-13: Spatial distribution of proposed wind towers and surface water bodies at southern 
section of the project area, Mullikulam, Mannar. 

3.1.4.2 Surface water drainage pattern. 
The elevation of the study area varies from place to place with a maximum up to 20 m MSL. The study area 
generally shows a flat and low undulating topography.  

Sandy and rocky beaches, isolated hillocks, depositional and erosional features, meandering river 
segments, opening and closing of the river mouth, wider river mouth, and sand dunes are the main 
characteristic morphological features in the coastal area.  The flat and undulating ground surface, and 
depressions (average, depth up to one meter below the general ground level) are common features in most 
inland areas.  

In addition, small heaps (domes) and valleys are observed at 100 acres area around WT 23 due to irregular 
erosional features of the area (Figure 3.25). The average elevation difference between valley and heap 
(domes) is about 4-5 m.  The overland flows of the area are along the most of valleys and finally, flow to 
the sea through a valley. 
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Figure 3-14: Heaps(domes) and valleys features at the area around WT 23, Mullikulam, Mannar. 

The available mainstream of the area is Modaragam Aru and meandering river features and old river paths 
are associated with rivers in the study area. Kal Aru is a seasonal stream that flows in the middle part of 
the study area along the direction of east to west. During the rainy period, flooding conditions are very 
common at the lower part of the Kal Aru mainly downstream of Kal Aru Bridge. The flooded water flows to 
the sea along the drainage path located between WT 20 and WT 21. The overland flow of the Grid Station 
area flows to the Kal Aru through the depression. 

Most of the irrigation tanks are located within cascading systems and finally, excess water at the lowest 
elevated tank flows to the sea through minor streams. In addition, a considerable amount of rainwater will 
occur in the inland area as overland flow during the rainy period. Some of the overland flow is accumulated 
to natural depression and balance flows to available streams or irrigation tanks.  

3.1.4.3 Surface water availability, quality, and present use of surface water. 
The availability of water and quality in the study area varies throughout the year and is controlled by the 
existing climatic conditions, diverting water from Modaragam Aru, and opening and closing of the inlets 
between stream and sea.  

The studied area is located in the north-western semi-arid zone of Sri Lanka, receiving a mean annual rain 
fall of around 950 mm, mainly during the northeast monsoon and second inter monsoon period between 
October to February. The heaviest rain fall is received from October to December. The average annual 
temperature is around 270C and annual potential pan evaporation of the area is about 2100 mm (Source: 
Department of meteorology, Sri Lanka) and it is more than the mean annual rain fall. 

Generally, water is available in the irrigation tanks mainly during the rainy period. Also, diverting water from 
Modaragam Aru is available to the irrigation tanks located at southern part of the study area depending of 
climatic conditions of the area. The available water in the irrigation tanks will be used for the irrigation 
purposes. Generally, all paddy lands are cultivated during the rainy period and limited paddy lands at 
southern part of project area will be cultivated from diverting water during the dry period.  It is noted that 
low laying areas at either side of the Modaragam Aru will be flooded during the rainy period and no flow or 
less flow is available in Modaragam Aru during the dry period.  

WT 23 

Heaps 

Valleys 



69 

 

Kal Aru is seasonal stream and it discharges large amount of water to the sea during the rainy period. Also, 
flooding conditions are very common at the lower part of the Kal Aru mainly at downstream of Kal Aru 
Bridge. The flooded water flows to the sea along the drainage path developed between WT 20 and WT 21 
and possible flooding area is given in Figure 3.23. However, proposed locations for wind towers will not be 
flooded from Modaragam Aru and Kal Aru. Also, proposed collector substation (CSS) is located about 400 
m away from the Kal Aru Bridge with about 2 m above the Bridge elevation. Therefore, the CSS will not be 
flooded from Kal Aru.  

Generally, most of depression storages (Figure 3.26), minor stream, and drainage paths in project area are 
seasonal. During the rainy period, most of depression storage and its surrounding areas are filled with water 
and water is available for the period of two to three months. The height of water column in most of 
depressions is less than one meter. It is noted that some of proposed wind towers (WT 38, WT 27, WT 26, 
WT 24, WT 23, WT 17, WT 12, and WT 9) are closer to depression and less than two feet water column 
around wind towers could be expected during the heavy rainy period. During the rainy period, bio 
degradable contaminants could be added to water during rainy period. 

The occurrence of sand barrier is common at river mouth. Opening and closing of the sand barrier between 
streams and sea will be happen as a result of sea water and stream water dynamics. During the rainy 
period, surface water in the stream flows to the sea due to the increasing water level and quantity in the 
stream. During the dry period, development of sand barrier at the river mouth is expected due to the no or 
less water in the stream and longshore sediment transportation. The condition of the river mouth (stream) 
during the investigation period is given in Figure 3.27. Further to that, sea water mixing with fresh water in 
stream close to sea could be expected due to tidal effects. 

The field investigation was conducted during the dry period and it was observed that flowing water is not 
available in all seasonal water bodies such as Kal Aru, depressions, irrigation tanks, and minor streams. 

  

Figure 3-15: Some location of depression storages within the project area, Mullikulam, Mannar. 

Depressions 
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Figure 3-16: Condition of river mouth(stream) during investigation period, Mullikulam, Mannar. 

During the field investigation, electrical conductivity (EC) (µs/cm) was measured in surface water bodies 
using a field conductivity meter. Details are given in Table 3.3. 

Table 3-3: Details of the field measurement of surface water of study area, Mannar Phase III- 
Mullikulam project 

Location Coordinates EC-
µs/cm 

Remark  

SW 1 790 56’ 45.09” E, 
080 34’ 32.44” N. 

1205 Irrigation tank (Palakkuli Kulam) 

SW 2 790 56’ 49.90” E, 
080 33’ 32.26” N. 

660 Modaragam Aru close to Bridge. 

SW 3 790 55’ 28.12” E, 
080 35’ 36.97” N. 

1144 Irrigation tank (Koralmoddal Kulam) 

SW 4 790 56’ 11.40” E, 
080 34’ 49.12” N. 

1220 Irrigation tank Puliyan Kulam). 

SW 5 790 55’ 31.68” E, 
080 35’ 59.60” N. 

1240 Irrigation tank (Pal Kulam). 

SW 6 790 57’ 45.92” E, 
080 41’ 12.15” N. 

72.8 Irrigation tank/depression storage. 

SW 10 790 56’ 43.88” E, 
080 39’ 23.86” N. 

47150 Stagnated water in Kal Aru mouth (mixed with sea 
water) 

SW 8 790 57’ 45.93” E, 
080 42’ 08.05” N. 

360 Irrigation tank (Navadantalvu Kulam) 

SW 9 790 57’ 06.36” E, 
080 41’ 31.91” N. 

49,200 Stagnated water in stream mouth (mixed with sea 
water) 

SW 7 790 57’ 03.31” E, 
080 40’ 48.89” N. 

48500 Sea water 

Mouth of stream of 
study area  
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Five samples from surface water bodies were collected during the investigation period and analyzed. The 
water quality results are given in the Table 3.4 and the Annex 3. The water sampling points and field water 
quality measuring points of the area are given in Figure 3.28. 

Table 3-4: The results of analyzed water quality parameters in surface water 

Substance or Characteristic 
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Results (surface water samples) 

SW
  1

 

SW
  2

 

SW
  3

 

SW
  6

 

SW
  7

  

PHYSICAL QUALITY 
Colour 15 25 150 20 75 2.5 
Turbidity in NTU 2 4.7 54.3 1 21.6 3 

CHEMICAL QUALITY 
pH  6.5-8.5 7.3 7.4 7.6 6.8 8.8 

Electrical Conductivity in µs/cm  750 1205 660 1144 72.8 48500 

Chloride in mg/L (as Cl) 
250 268 234 278 13 9350 

Total Alkalinity in mg/L (as CaCO3) 200 280 150 280 21 250 
Total Hardness in mg/L (as CaCO3) 250 260 130 250 15 3050 
Free Ammonia (as NH3) 0.06 0.07 0.01 0.24 0.35 0.7 
Nitrate in mg/L (as NO-3) 50 0.3 0.4 0.1 0.1 3 
Nitrite in mg/L (as NO-2) 3 0.19 0.15 0.01 0.01 0.03 
Fluoride in mg/L (as F) 1 1.31 1.05 1.37 0.12 1.62 
Total Phosphate (as PO43-  ) 2 0.1 0.6 0.1 0.1 0.1 
Total Iron in mg/L (as Fe) 0.3 0.01 0.22 0.11 0.01 0.13 
Sulphate in mg/L (as SO42-) 250 1 5 1 1 2000 

SW 7 is seawater and most of the measured water quality parameters are high. As per the results of other samples, 
the following could be concluded. 

SW 2 is collected from River water (Modaragam Aru) and higher water flow was observed during the investigation 
period. All measured parameters except color and turbidity are per SLS guidelines. However, enrichment of parameters 
could be expected during the dry period due to the mixing of seawater. 

SW 6 is stagnated rainwater within depression and the availability of water depends on the prevailing climatic conditions 
of the area. All measured parameters except color and turbidity are as per SLS guidelines 

SW 1 and SW 3 are irrigation tanks and both samples show similar water quality conditions. The water quality results 
revealed that EC, Alkalinity, and fluorides concentrations are above SLS guidelines due to the evaporation effect. 
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Figure 3-17: Spatial distribution of water sampling points and field water quality measured points at the project area, Mullikulam, Mannar. 
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3.1.4.4 Groundwater availability, quality, and present use of groundwater.  
Geologically, the study area is composed of Miocene age sedimentary formation. The overburden of 
the area consists of topsoil, unconsolidated sandy deposits, and weather formations. The 
unconsolidated sandy deposits are limited to some coastal areas and sometimes they extend up to 500 
m towards the countryside. 

As per the hydrogeological setting of the area, there are four types of water-bearing formations that 
could be identified in the project area and its surrounding.  Three out of four water-bearing formations 
are located within the overburden. The details of the water-bearing formations are given below. 

�         Alluvial aquifer 
�         Coastal sandy Aquifer 
�         Weathered formation (lower part of weathered formation) 
�         Sedimentary limestone aquifer. 

Alluvial aquifer: The alluvial aquifers are limited to river meanders and old river paths, and act as 
unconfined nature. The groundwater level of these aquifers varies with respect to the water level of the 
river or stream. Relatively thick and wider alluvial beds are located in Modaragam Aru compared to 
streams of the study area. The groundwater quality of the alluvial beds varies during the year. During 
the dry period, groundwater quality in the aquifer in the area close to the sea will be deteriorated due to 
the mixing of seawater.  

At present, there is no groundwater extraction from the alluvial aquifers of the project area. 

Coastal sandy aquifer: The coastal sandy aquifers are located in some areas along the beach. It is 
noted that groundwater occurs as lenses over saline water and some part of the groundwater body 
rests on the weathered formation. The thickness of the freshwater body is less than 6-8 m and it 
decreases toward the sea. This aquifer is totally recharged during the rainy period and the recharge 
rate of the sandy formation is very high compared to the other forms of the project area. It is noted that 
the availability of groundwater in the coastal aquifers is limited compared to the sedimentary aquifers 
of the area. 

At present, it is noted that groundwater extraction from the coastal aquifer is at the minimum level. 

Weathered formation (lower part of overburden:  The lower part of the overburden of the project 
area occurs as an unconfined aquifer/aquitard and the overburden thickness of the study area varies 
from 7 m to 40 m. The expected porosity of the overburden material is less than 5% and its hydraulic 
conductivity is also very low. Therefore, large-scale groundwater extraction from overburdened aquifers 
could not be possible. 

Availability of groundwater and quality within overburden depend on the groundwater recharging source 
and conditions. The groundwater availability within overburden is relatively high in the area downstream 
of irrigation tanks compared to the other areas where surface water storage systems are not 
available.  Also, groundwater quality in the area close to the irrigation tank is comparatively good than 
in other areas. The groundwater in the dug wells is used for washing and bathing purposes. 

Sedimentary limestone aquifer: The subsurface rock formation below overburden over the project 
area is sedimentary limestone and it acts as a confined aquifer. The aquifer mainly consists of solution 
cavities of uneven nature and most of these solution cavities are interconnected. The porosity and 
hydraulic conductivity of limestone formations are very high compared to other aquifer formations in the 
area. Therefore, it acts as a promising aquifer in the area.  

Existing tube wells (NWSDB data) revealed that the flushing yield of most of the drilled wells is between 
70 -2500 liters per minute (Table: 3.5). It is noted that more than 100 deep tube wells have been 
constructed in the project area for agriculture, farming, coconut land, RO plants, and washing purposes 
by private parties.  The details of the deep tube wells (NWSDB) are not available.  

 

 

 



74 

 

Table 3-5: Drilling details of existing NWSDB wells 

Well no Coordinates Depth(m)-bgl 
Flushing 
yield(l/m) 

Overburden 
thickness(m) 

     
TW 1 790 56’ 25.22” E,080 34’ 58.33” N 21 220 21 
TW 2 790 56’ 25.63” E,080 34’ 56.10” N 25 200 25 
TW 3 790 56’ 11.29” E,080 35’ 59.26” N 32 60 32 
TW 4 790 56’ 42.96” E,080 34’ 22.61” N 31 2500 31 
TW 5 790 57’ 24.94” E,080 40’ 35.83” N 28 160 25 
TW 6 790 57’ 42.95” E,080 41’ 24.38” N 19 110 19 
TW 9 790 58’ 05.99” E,080 43’ 16.86” N 25 800 25 
TW 10  790 57’ 47.30” E,080 43’ 43.03” N 33.5 220 33.5 
TW 11 790 56’ 32.62” E,080 34’ 56.43” N 31 60 31 
TW 12 790 55’ 57.18” E,080 35’ 02.65” N 25 70 25 
TW 13 790 57’ 06.98” E,080 34’ 59.81” N 22.5 12 22.5 
TW 14 790 56’ 48.60” E,080 33’ 26.74” N 21 1800 21 

Abbreviation: bgl-Below ground level, l/m-liters per minute. 

In most places, groundwater in the lower part of the overburden and limestone formation behaves as a 
single unit. However, alluvial aquifers and sandy aquifers are isolated aquifers from the limestone 
formation. 

During the investigation period, several wells were inspected and field measurements were done. The 
details are given in Table 3.6 and Figure 3.29. 

Table 3-6: Details of the field measurement of groundwater of study area, Mannar. 

Well 
no 

Coordinates EC-
µs/cm 

Ground 
water level(m)-
bgl 

Remark  

GW 1 790 56’ 06.76” E,080 34’ 20.23” N 1390 1.5 Close to irrigation tank 
DW 3 790 56’ 06.76” E,080 35’ 57.06” N 1640 4.3 Close to paddy land. 
DW 4 

790 56’ 54.33” E,080 39’ 43.99” N 
6540 1.2 Within coastal sand and 

close to beach 
DW 5 790 56’ 50.73” E,080 38’ 18.83” N 36000 0.8 Close to beach 
DW 6 790 57’ 05.58” E,080 39’ 35.60” N 1820 4.7 Inland area 
DW 7 790 57’ 31.28” E,080 40’ 33.59” N 3290 4 Inland area 
DW 8 790 56’ 11.51” E,080 36’ 00.19” N 1690 4.2 Close to paddy land 
DW 9 790 57’ 10.99” E,080 40’ 44.51” N 1360 0.8 Within coastal sand 
TW 1 790 56’ 25.22” E,080 34’ 58.33” N 3480 All wells are located within settlement 

area. Similar EC within the sedimentary 
aquifer is recorded. Groundwater level is 
6-8 m below ground level.    

TW 2 790 56’ 25.63” E,080 34’ 56.10” N 3610 
TW 4 790 56’ 42.96” E,080 34’ 22.61” N 2800 
TW 5 790 57’ 24.94” E,080 40’ 35.83” N 3520 
TW 6 790 57’ 42.95” E,080 41’ 24.38” N 3670 
TW 9 790 58’ 05.99” E,080 43’ 16.86” N 2970 
TW 10  790 57’ 47.30” E,080 43’ 43.03” N 2930 
TW 14 790 56’ 48.60” E,080 33’ 26.74” N 3510 

  Abbreviation: bgl-Below ground level. 

Three samples from existing wells were collected during the investigation period and analyzed. The 
water quality results are given in the Table: 3.7 and the Annex 3. 

 

 

 



75 

 

Table 3-7: The results of analyzed water quality parameters in groundwater 

Substance or Characteristic 
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PHYSICAL QUALITY 

Colour 15 7.5 2.5 2.5 5 2.5 

Turbidity in NTU 2 1.5 0.5 0.5 2.1 0.7 

CHEMICAL QUALITY7 

pH  6.5-8.5 7.4 7.9 7.2 7.1 7.1 

Electrical Conductivity in µs/cm  
750 1390 3480 3610 6540 3670 

Chloride in mg/L (as Cl) 
250 209 1100 1200 2100 1300 

Total Alkalinity in mg/L (as CaCO3) 200 530 600 700 900 600 

Total Hardness in mg/L (as CaCO3) 250 180 800 900 1300 900 

Free Ammonia (as NH3) 0.06 0.01 0.01 0.42 0.38 0.11 

Nitrate in mg/L (as NO-3) 50 0.1 3.1 1.3 16.3 14.7 

Nitrite in mg/L (as NO-2) 3 0.06 0.04 0.02 0.04 0.07 

Fluoride in mg/L (as F) 1 0.68 0.6 0.4 0.65 0.51 

Total Phosphate (as PO43-  ) 2 1.5 0.3 0.1 0.3 0.2 

Total Iron in mg/L (as Fe) 0.3 0.1 0.12 0.09 0.09 0.18 
Sulphate in mg/L (as SO42-) 250 3 64 70 250 70 

TW 1, TW 2, and TW 6 are located within sedimentary limestone aquifer. The results of the water 
analysis revealed that hardness, EC, alkalinity, and chloride are above the SLS guidelines. This is 
inherent condition for the sedimentary aquifer of the area. 

GW 1 is located in overburden aquifer at the area close to the irrigation tank. The GW 1 is recharging 
from irrigation system in addition to rain. 

DW 4 is located in coastal sandy aquifer and thickness of fresh water lens at DW 4 is less than one 
during the dry period. EC enrichment could be expected due to lowering of groundwater level during 
the pumping. The results of the water analysis revealed that hardness, EC, alkalinity, and chloride are 
above the SLS guidelines. 
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Figure 3-18: Spatial distribution of water sampling points and field water quality measured 
points at the project area, Mullikulam, Mannar. 

Note: Dug wells (DW 4 and DW 9) are located in coastal sand deposits. 
          Dug well (DW 5) is located in an alluvial sand deposit 
          Other dug wells except dug well (DW 7) are located in lower part of the overburden 
          All tube wells (TWs and DW 7) are located in a limestone formation.  

  
DW 6 DW 5 

  

TW 5 DW 7 

Figure 3-19: Some of visited wells within project area, Mullikulam, Mannar. 
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 Coastal Features (Environment)  

A significant proportion of project activities is to be carried out in the area defined as the Coastal Zone 
by the Coast Conservation Act of 1981 and its subsequent amendments. The Coastal Zone includes 
the area lying within a limit of 300 m landward of the mean high-water level and a limit of 02 km seaward 
of the mean low water level. Out of the 38 wind turbines proposed, 13 turbines are to be installed within 
the Coastal Zone, over a distance of approximately 17 km along the coastline. The proposed locations 
of wind turbines are shown in Figure 3.31. 

 

Figure 3-20: Proposed Locations of Wind Turbines (Source of Image: https://earth.google.com) 

The locations of wind turbines WTG-3, WTG-5, WTG-6, WTG-8, WTG-9, WTG-12, WTG-19, WTG-20, 
WTG-21, WTG-22, WTG-23, WTG-27 and WTG-31 are within the Coastal Zone and the approximate 
distances to such locations from the coast (from the edge of the backshore) are given in Table 3.8.  
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Table 3-8: Distance to Wind Turbine Locations from the Coast 

Location of Wind 
Turbine 

Approximate Distance 
from the Coast (m) 

WTG-3 100 
WTG-5 130 
WTG-6 150 
WTG-8 100 
WTG-9 40 
WTG-12 90 
WTG-19 70 
WTG-20 110 
WTG-21 100 
WTG-22 135 
WTG-23 265 
WTG-27 70 
WTG-31 105 

 
A wider area surrounding each wind turbine location is to be demarcated for the use for project activities. 
Such areas to be demarcated around the wind turbine location WT-5 and WT-21 are shown in Figure 
3.32. 

  

Figure 3-21: Areas to be demarcated for Project Activities at Wind Turbine Locations WT-5 and 
WT-21(Source of Images: https://earth.google.com) 

The Coastal Zone in the study area lies in the Coastal Segment 104, from Arippu East to Pukkulum 
Modaragam Aru, defined in the Sri Lanka Coastal Zone and Coastal Resource Management Plan 2018 
published by the Department of Coast Conservation and Coastal Resource Management Department 
(CCCRMD). A Coastal Setback of width 65 m, which consists of a Reservation of width 25 m and a 
Restricted Area of width 40 m, is specified for the Coastal Segment 104 by the CCCRMD. 

In view of the proposed project activities within the Coastal Zone, a study on coastal environment in the 
area was carried out to assess the baseline environmental conditions, identify the potential impacts due 
to project activities and to propose mitigation measures and monitoring requirements. The study 
included field investigations, literature surveys and stakeholder consultations. The coastal zone 
characteristics of the area, based on the information gathered on nearshore wave climate and coastline 
characteristics, were identified by the study.  

3.2.1 Coastal Features including Beach Profile 
The coastline, in general, extends in the direction of South (S) to North (N) with many local variations 
in orientation, as shown in Figure 3.35. A significant variation of coastal features, including beach 
profile, is also evident along the coastline of the study area. The coastal features in the vicinity of each 
wind turbine or the cluster closely spaced wind turbines located in the Coastal Zone are presented 
below. 
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i. Coastal Features in the vicinity of Wind Turbine WT-3 

The coastline in the vicinity of the wind turbine WT-3 extends approximately in the South-West (SW) to 
North-East (NE) direction as shown in Figure 3.33. 

  
    (Source of Image: https://earth.google.com) 

 
Figure 3-22: Coastal Features in the vicinity of Wind Turbine WT-3 

The beach area consists of a gently sloping foreshore of fine sand, followed by relatively steep fronted 
dune type sand formations. The area next to such formations is predominantly flat in terrain with 
undulations and mainly covered with scrub vegetation and groves of trees in interior areas as shown in 
Figure 3.35. Field investigations conducted in July 2022, during the SW Monsoon, revealed widths of 
foreshore in the order of 05 m-10 m and dune type formations rising up to 0.5 m to 02 m at many 
locations.  

ii. Coastal Features in the vicinity of Wind Turbines WT-5, WT-6 and WT-8 

With the spacing of (approximately) 500 m between wind turbines WT-5 and WT-6 and 600 m between 
wind turbines WT-6 and WT-8, the coastal stretch in the vicinity extends over a distance of more than 
01 km, as shown in Figure 3.34. It is mainly oriented in the direction of S to N with only minor changes 
of direction. A headland is located to the south of the wind turbine WT-8 and sea outlets of 02 small, 
seasonal water bodies are located within the coastal stretch as shown in in Figure 3.34. Sand bar 
formations are present across the outlets which remain closed most of the year, with seasonal 
breaching during the NE Monsoon. 
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Figure 3-23: Coastline in the vicinity of Wind Turbines WT-5, WT-6 and WT-8 (Source of Image: 
https://earth.google.com) 

The coastal features in the vicinity of the wind turbines WT-5, WT-6 and WT-8 are shown in Figure 3.35.  

Headland 

Sea Outlet of 
Waterbody-1 

Sea Outlet of 
Waterbody-2 
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Coastal Features in the vicinity of WT-5 

  
Coastal Features in the vicinity of WT-6 

  
Coastal Features in the vicinity of WT-8 

  

Sea Outlet-1 Sea Outlet-2 

Figure 3-24: Coastal Features in the vicinity of Wind Turbines WT-5, WT-6 and WT-8 

Sea Outlet of 
Waterbody-1 

Sea Outlet of 
Waterbody-2 
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As shown in Figure 3.35, the beach area at many locations consists of a gently sloping foreshore of fine 
sand, followed by relatively steep fronted dune type sand formations. The area next to such formations 
is predominantly flat in terrain with undulations and mainly covered with scrub vegetation and groves of 
trees in interior areas as shown in Figure 3.35.  Nearshore reef formations exist in the vicinity of the 
coastline at several locations. The presence of heavy mineral sand is also evident at many locations on 
the beach. Field investigations conducted in July 2022, during the SW Monsoon, revealed widths of 
foreshore in the order of 10 m-15 m and dune type formations rising up to 0.5 m to 02 m at many 
locations. At a few locations, dune type formations rising up to 03 m to 04 m were evident in the study 
area. 

iii. Coastal Features in the vicinity of Wind Turbine WT-9 

The coastline in the vicinity of the wind turbine WT-9 extends approximately in the S-SE to N-NW 
direction as shown in Figure 3.36. 

  

(Source of Image: https://earth.google.com) 

  

Figure 3-25: Coastal Features in the vicinity of Wind Turbine WT-9 

The wind turbine WT-9 is located to the south of a headland, as shown in Figure 3.36. The sea outlet 
of a waterbody is located approximately 350 m to the south of WT-9. A sand bar formation is present 
across the outlet, which remains closed most of the year, with seasonal breaching during the NE 
Monsoon. 

Sand trapping at the headland at its southern side, due to northward sediment transport, is evident and 
a wide sandy beach exists in the vicinity of the wind turbine location         WT-9. The beach area consists 
of a gently sloping foreshore of fine sand, followed by a relatively flat sandy backshore area. The area 
next to the backshore is predominantly flat in terrain with slight undulations and mainly covered with 
scrub vegetation and groves of trees in interior areas. Field investigations conducted in July 2022, 

Headland 

Sea Outlet of 
Waterbody 

Sea Outlet of 
Waterbody 

Headland 
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during the SW Monsoon, revealed widths of revealed widths of foreshore in the order of 05 m-10 m and 
widths of backshore in the order of 15 m-25 m at many locations in the vicinity. However, a significant 
variation of the extent of sand trapping at the headland was evident from a comparative assessment of 
coastline positions based on available satellite images for the area in https://earth.google.com. 

iv. Coastal Features in the vicinity of Wind Turbine WT-12 

The coastline in the vicinity of the wind turbine WT-12 extends approximately in the S to N-NE direction 
as shown in Figure 3.37. 

  

      (Source of Image: https://earth.google.com) 

  

Figure 3-26: Coastal Features in the vicinity of Wind Turbine WT-12 

As shown in Figure 3.37, the beach area consists of a gently sloping foreshore of fine sand, followed 
by a relatively flat sandy backshore area. The area next to the backshore is predominantly flat in terrain 
with undulations and mainly covered with scrub vegetation and groves of trees in interior areas. Field 
investigations conducted in July 2022, during the SW Monsoon, revealed widths of revealed widths of 
foreshore in the order of 05 m-10 m and widths of backshore in the order of 15 m-25 m in the vicinity. 
The presence of heavy mineral sand is also evident at many locations on the beach. 

v. Coastal Features in the vicinity of Wind Turbine WT-19 

The wind Turbine WT-19 is located in the vicinity of a headland formation. The coastline to the south of 
headland extends approximately in the S to N direction and that to the north extends in the SW to NE 
direction as shown in Figure 3.38. 

Sea Outlet of 
Waterbody 

Sea Outlet of 
Waterbody 
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     (Source of Image: https://earth.google.com) 

  

Figure 3-27: Coastal Features in the vicinity of Wind Turbine WT-19 

The sea outlet of a waterbody (Kal Aru) is located approximately 450 m to the south of WT-19. A sand 
bar formation is present across the outlet, which remains closed most of the year, with seasonal 
breaching during the NE Monsoon. 

As shown in Figure 3.38, the beach area consists of a gently sloping foreshore of fine sand, followed 
by a relatively flat sandy backshore area. The area next to the backshore is predominantly flat in terrain 
with undulations and mainly covered with scrub vegetation and groves of trees in interior areas. Field 
investigations conducted in July 2022, during the SW Monsoon, revealed widths of revealed widths of 
foreshore in the order of 05 m-10 m and widths of backshore in the order of 15 m-25 m to the north of 
the headland. The presence of heavy mineral sand is also evident at many locations on the beach. 

vi. Coastal Features in the vicinity of Wind Turbines WT-20, WT-21, WT-22 and WT-
23 

With the spacing of (approximately) 500 m between wind turbines WT-20 and WT-21, WT-21 and WT-
22 and 400 m between wind turbines WT-22 and WT-23 the coastal stretch in the vicinity extends over 
a distance of more than 1.4 km, as shown in Figure 3.39. It is mainly oriented in the direction of S-SE 
to N-NW with only minor changes of direction. Sea outlets of 02 seasonal water bodies are located 
within the coastal stretch as shown in in Figure 3.39. Sand bar formations are present across the outlets 
which remain closed most of the year, with seasonal breaching during the NE Monsoon. 

Sea Outlet of 
Kal Aru 
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Figure 3-28: Coastline in the vicinity of Wind Turbines WT-20, WT-21, WT-22 and WT-23(Source 
of Image: https://earth.google.com) 

The coastal features in the vicinity of the wind turbines WT-20, WT-21, WT-22 and WT-23 are shown 
in Figure 3.40.  

As shown in Figure 3.40, the beach area at many locations consists of a gently sloping foreshore of fine 
sand, followed by steep fronted lateritic cliff formations. The area next to such formations is 
predominantly flat in terrain with undulations and mainly covered with scrub vegetation and groves of 
trees in interior areas as shown in Figure 3.38.  Nearshore reef formations exist in the vicinity of the 
coastline at several locations. Field investigations conducted in July 2022, during the SW Monsoon, 
revealed widths of foreshore in the order of 05 m-10 m and cliff formations rising up to 01 m to 2.5 m at 
many locations. At a few locations, cliff formations rising up to larger heights were evident in the study 
area. Erosion of cliffs due to storm water run-off and wave action was evident along the coast. 

  
Coastal Features in the vicinity of WT-20 

Sea Outlet of 
Water Body-1 

Sea Outlet of 
Water Body-2 
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Coastal Features in the vicinity of WT-21 

  
Coastal Features in the vicinity of WT-22 

  
Coastal Features in the vicinity of WT-23 

 
Sea Outlet-2 

Figure 3-29: Coastal Features in the vicinity of Wind Turbines WT-20, WT-21, WT-22 and WT-23 

Sea Outlet of 
Water Body-2 



87 

 

vii. Coastal Features in the vicinity of Wind Turbine WT-27 

The coastline in the vicinity of the wind turbine WT-27 extends approximately in the S-SE to N-NW 
direction as shown in Figure 3.41. The sea outlet of a seasonal water body is located approximately 
100 m to the north of the location of wind turbine WT-27. A low sand bar formation is present across 
the outlets which remain closed most of the year, with seasonal breaching during the NE Monsoon. 

  
      (Source of Image: https://earth.google.com) 

  
Figure 3-30: Coastal Features in the vicinity of Wind Turbine WT-27 

As shown in Figure 3.41, the beach area at many locations consists of steep fronted lateritic cliff 
formations with narrow sandy beaches at a few locations. The area next to such formations is 
predominantly flat in terrain with undulations and mainly covered with scrub vegetation and groves of 
trees in interior areas as shown in Figure 3.43.  Nearshore reef formations exist in the vicinity of the 
coastline at several locations. Erosion of cliffs due to storm water run-off and wave action was evident 
along the coast. 

viii. Coastal Features in the vicinity of Wind Turbine WT-31 

The coastline in the vicinity of the wind turbine WT-31 extends approximately in the S to N direction as 
shown in Figure 3.42. 
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      (Source of Image: https://earth.google.com) 

  

Figure 3-31: Coastal Features in the vicinity of Wind Turbine WT-31 

As shown in Figure 3.42, the beach area at many locations consists of steep fronted lateritic cliff 
formations with narrow sandy beaches at a few locations. The area next to such formations is 
predominantly flat in terrain with undulations and mainly covered with scrub vegetation and groves of 
trees in interior areas as shown in Figure 3.42.  Nearshore reef formations exist in the vicinity of the 
coastline at several locations. Erosion of cliffs due to storm water run-off and wave action was evident 
along the coast. An irrigation tank is located in the vicinity of wind turbine WT-31. 

ii. Nearshore Features 

A shallow nearshore area extends from the coastline. The Hydrographic Chart for the area, i.e. the 
Hydrographic Chart No 1586-Pamban to Cape Comorin, published by the Hydrographic Office, 
Taunton, Somerset TA1 2DN, United Kingdom, shown in Figure 3.43, indicates 05 m and 10 m sea bed 
contours located approximately 06-09 km and 5-20 km respectively from the coastline. The shallow 
areas of Arippu Reef and Silawathurai Reef Reef are located approximately 03-04 km from the 
coastline. 

Irrigation 
Tank 
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Figure 3-32: Bathymetric Details of the Area (Source of Image: Hydrographic Office, Taunton, 
Somerset TA1 2DN, United Kingdom) 

3.2.2 Relevant Oceanographic Information including Nearshore Wave Height and 
Direction, Nearshore Current Velocity, Tidal and Current Characteristics 

i. Nearshore Wave Height and Direction 

The nearshore wave climate in the coastal waters of Sri Lanka is characterised by the swell approaching 
from the South throughout the year and the monsoonal waves during the SW and North-East (NE) 
Monsoons. In view of the location and the orientation of the coastline of the area, it is evident that it is 
exposed to the swell throughout the year and the SW monsoonal waves during the period from May to 
September, but sheltered from the NE monsoonal waves. 

No wave measurements have been carried out in the study area and, in such a situation, the wave 
climate in an area of interest can be established by extracting relevant information from global 
databases. Such practices are widely used in Coastal Engineering studies. The wave climate off the 
coast of the study area was established from the ERA5, which is the is the 5th Generation European 
Centre for Medium-Range Weather Forecasts (ECMWF) reanalysis for the global climate and weather 
for the past 04 to 07 decades. Reanalysis combines model data with observations from across the world 
into a globally complete and consistent dataset using the laws of physics. The ERA5 provides hourly 
estimates for a large number of atmospheric, ocean-wave and land-surface quantities. The details on 
wave heights and directions established at the location (8°45'0.00"N, 79°45'0.00"E) which can be 
considered as a location directly offshore of the study area, are shown in Figure 3.44. The wave climate 
established is expressed in the form of ‘Wave Roses’ shown in Figure 3.46. The details on wave 
characteristics, including the wave heights, directions and the seasonal variation, are shown in Figure 
3.46. 
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Figure 3-33: Offshore Wave Climate for the Study Area 

The waves reaching the nearshore areas/coastline may also be influenced by further refraction by local 
bathymetric conditions and diffraction at coastal formations such as reef formations, headlands, rock 
outcrops etc. If required for project activities, the wave climate established from the details in databases 
can be transformed to shallower nearshore areas by appropriate wave transformation modeling 
techniques, which would require detailed bathymetric information of the area of interest.  

ii. Nearshore Current Velocity 

Due to the nearshore wave climate, details of which are given in Section 3.2.2-i and the orientation of 
the coastline, predominantly a longshore current in the NW direction along the coastline, induced by 
swell waves, is experienced most of the year in the study area. During the SW Monsoon, longshore 
currents in the same or opposite direction may be experienced in the study area, depending on the local 
angle of wave approach with the coastline. In addition, offshore and onshore currents are experienced 
during and after the SW Monsoon period. 
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iii. Tidal and Current Characteristics 

The details on tidal and current characteristics in the area are given in the Hydrographic Chart No 1586-
Pamban to Cape Comorin, published by the Hydrographic Office, Taunton, Somerset TA1 2DN, United 
Kingdom. The details on tides given in the chart are shown in Table 3.9. 

Table 3-9: Tidal Characteristics in the Area 

 
(Source of Table: Hydrographic Office, Taunton, Somerset TA1 2DN, United Kingdom), (Abbreviations: 
MHHW- Mean Higher High Water, MLHW- Mean Lower High Water, MHLW- Mean High Low Water, MLLW- 
Mean Lower Low Water) 

On current characteristics, it is stated in the chart that, ‘The currents are monsoonal in character. Away 
from the coast, in the southern part of the region, the predominant current is south-easterly from May 
to the end of September (the SW Monsoon), the average rate being highest (about ½ knot) from June 
to August. In December and January, the predominant current is West (W) to West-South West (WSW), 
with an average rate of 1/3 knot. In October and from February to the end of April, the currents are 
variable. During the SW Monsoon, there is a branching towards the NE, from the northern flank of the 
general south-easterly flow across the entrance to the gulf. This continues as a northerly flow through 
the narrow channels connecting the northern gulf with Palk Strait. In December and January (NE 
Monsoon), the flow is southward through these channels which implies a mainly south-westerly flow 
across the gulf, turning more westerly as it converges with the W to WSW flow in the more open waters 
in the south. In the Pamban Pass, the currents sometime reach 5-6 kn, making the passage difficult. 
The currents may, on occasions, be markedly different from these average conditions and rates up to 
2 kn may occur with prolonged strong winds. 

3.2.3 Coastal Erosion Possibilities and Coastal Erosion Records on Last Ten Years 
The coastline behavior, including coastal erosion possibilities, is governed by the sediment transport 
patterns-alongshore and onshore/offshore-of the area which are mainly dependent on nearshore wave, 
bathymetric and sediment characteristics. In the absence of detailed information of such characteristics, 
variations of coastline positions may be identified by a comparative assessment satellite images 
available for the area in https://earth.google.com. A significant variation of coastal features, including 
beach profile, is evident along the coastline of the study area and a variation in coastal erosion 
possibilities is also envisaged in the study area. 

Shoreline positions derived from a global database on satellite derived images and presented by 
Luijendijk et al. (2018) can also be used to assess the shoreline change rates in the study area. Via the 
use of freely available optical satellite images captured since 1984, in conjunction with sophisticated 
image interrogation and analysis methods, a global-scale assessment of the occurrence of sandy 
beaches and rates of shoreline change therein is presented in Luijendijk et al. (2018). The information 
extracted from Luijendijk et al. (2018) for the study area are given below: 

The locations of profiles considered to present shoreline change rates are shown in Figure 3.45. The 
details on shoreline change rates at the representative profiles (1), (2) and (3) are shown in Figure 3.46. 
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A significant variation of shoreline erosion is indicated for the study area.  The uncertainty levels of the 
shoreline change rates are also indicated in Figure 3.48. 

 

 
Figure 3-34: Profiles considered to present Shoreline Change Rates (Source: https://aqua-
monitor.appspot.com/?datasets=shoreline) 

 

 

 

(1) 

(2) 

(3) 
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Figure 3-35: Profiles (1), (2) and (3)-Shoreline Change Rates(Source: https://aqua-
monitor.appspot.com/?datasets=shoreline) 

3.2.4 Prior Action taken to cope with any Severe Erosion 

No prior action has been taken to cope with any severe erosion in the study area. 

3.2.5 Coastal Structures, Coast Protection Systems 

No coastal structures are located in the study area. 

No coast protections have been implemented in the study area. 

3.2.6 Coastal Water Quality 

Water quality testing of a sample obtained from the nearshore area in the vicinity of the location of the 
wind turbine WT-20 was carried out and the test report is attached in Annex 3. The water quality test 
results extracted from the report, are given in Table 3.10. A possibility exists for seasonal variations of 
water quality, with the high discharge from the inland sources reaching the area due to prevailing 
nearshore currents, particularly during the NE Monsoon. 
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Table 3-10: Coastal Water Quality Test Results 

 

3.2.7 Details of Coastal Hazard Events in the Past-Tsunamis, Cyclones, Storm 
Surges etc. in the Region 

Being located in the vicinity of the coast, the study area is potentially exposed to coastal hazards, mainly 
in the form of tsunamis, cyclones/storm surges etc. 

i. Tsunamis 

The coastline in the study area was not affected by the Indian Ocean Tsunami in 2004, although many 
other coastal areas in the country were severely affected.  The location of the coastline can be 
considered as relatively sheltered, in comparison with the other coastal areas more exposed to potential 
tsunami events generated in the Sunda Arc, which is the source of the Indian Ocean Tsunami and 
subsequent events for which alerts/warnings were issued in the country. However, the TSUNAMI 
HAZARD MAP-Sheet 19, published by the CCCRMD indicates a ‘High’ tsunami hazard level in the area. 

ii. Cyclones, Storm Surges 

Although not frequent, the study area is potentially exposed to cyclones/storm surges which could cause 
significant damages in coastal areas. Sri Lanka has been affected mostly by cyclone activity occurring 
in the Bay of Bengal, with the Eastern, Northern and North Central regions of the country being the 
main cyclone prone areas. The cyclones that pass-through Sri Lanka usually originate from the Bay of 
Bengal during the NE Monsoon and cyclone incidence shows a strong seasonality with the majority of 
cyclones/storms occurring in November and December. The paths of historical cyclones/storms over 
Sri Lanka are shown in Figure 3.49. As indicated in Figure 3.47, a few cyclones/storms have passed 
over the area. The Cyclone 'Nisha' in 2008 was one of the recent events that caused significant 
damages in the Mannar area. The TROPICAL CYCLONE INDUCED STORM SURGE HAZARD MAP-
Sheet 19-published by the CCCRMD indicates ‘High’ storm surge levels in the area. 
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Figure 3-36: Paths of Cyclones/Storms over Sri Lanka (Source of Map: http://www.dmc.gov.lk/) 

 Noise 

a. Existing noise source and their distribution 
There are no existing major noise sources in the project area, other than intermittent road traffic, 
movement of boats of fishermen and Navy.  

b. Existing noise levels  
It is required to conduct onsite noise measurement to ascertain the existing noise level. However, it is 
clear that the project area is a low noise area due to the absence of any major noise sources. Also, it is 
noted that almost all the manmade structures (houses) are surrounded by forest and below the tree 
canopy and it is possible to make a reasonable comparison with the background noises measurements 
obtained in Mullikulam area. Accordingly, 44dB(A) during daytime and 42dB(A) during nighttime can be 
assumed. 

c. Distribution of existing noise receptors and locations of noise sensitive receptors (if 
any) 

Distribution of existing sensitive noise receptors and locations of the same (GPS coordinates) are 
indicated in the Table 3.11. 
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Table 3-11 Noise receptor, location, distance to the receptor and ambient noise levels 

ID Receptor Name Location Classification 
UTM Demand 

(dBA) 
Noise from 
WTG (dBA) 

Distance to 
receptor (m) Easting Northing 

1 Naval Camp Kokkupadaiyan 
Institutional/ 
sleeping 385,667 964,210 44 40.5 

609 

2 Kovil Kokkupadaiyan Institutional 385,756 964,114 54 41.7 507 

3 Farm House Kokkupadaiyan Institutional 385,893 963,752 54 48.2 200 

4 Residence Kokkupadaiyan Residential 384,947 962,526 44 43.7 402 

5 Residence Kondachchi Residential 386,256 964,012 44 38.5 604 

6 
Army Observation 
point Kondachchi Institutional 386,232 963,277 54 40.6 

581 

7 Residence Kayakkuli Residential 385,123 959,887 44 42.5 606 

8 Boat Landing site Kayakkuli Commercial 384,605 960,086 59 44.9 421 

9 Fish Store Kayakkuli Commercial 384,661 960,020 59 44.1 440 

10 
Forest Circuit 
bungalow Kayakkuli Residential 384,785 959,532 44 43.6 

368 

11 Residence Kayakkuli Residential 385,110 959,467 44 41.9 532 

12 Preschool Kayakkuli Institutional 385,495 959,532 54 39.2 808 

13 Church Kayakkuli Institutional 385,219 959,290 54 42.3 442 

14 Vadi Marichchukatti Residential 383,521 952,669 44 34.8 1190 

15 Army Camp Marichchukatti 
Institutional/ 
sleeping 385,211 952,298 44 42.8 

349 

16 Residence Marichchukatti Residential 385,008 951,775 44 38.5 565 

17 Boat Landing site Mullikulam Commercial 381,143 948,869 59 36.5 956 

18 Residence Mullikulam Residential 383,543 948,654 44 38.1 627 

19 Residence Mullikulam Residential 383,850 948,611 44 35.8 428 

20 Mosque Mullikulam Institutional 383,928 948,509 54 35.5 637 

21 Naval Camp Mullikulam 
Institutional/ 
sleeping 383,918 948,187 44 36.7 

846 

22 Camp Mullikulam Institutional 382,246 947,856 54 39.6 719 
 

3.4 Ecological Resources  

The major natural habitats in Mullikulam wind power project area and the transmission line are coastal 
vegetation, scrublands (coastal/ open & thorn scrublands), dry-mixed evergreen forest (undisturbed and 
degraded) and mangrove habitats. Thirteen WTGs are located within the coastal zone of 300 m from 
the sea. Coastal scrublands and open sand dunes are found in these locations and the WTG 09 is 
having only the coastal vegetation as the wind turbine location is about 50 m from the seashore. Shrubs 
are not developed in the coastal area. The dominant plant species found in the different habitats and 
site photographs are given below. 
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Coastal Habitat at WTG 09 

Takkada (Scaevola taccada ), Maha Ravana Revula (Spinifex littoreus), Nari Mun (Indigofera 
oblongifolia ),Mudu Gampalu (Wollastonia biflora), Mudu Kalanduru (Cyperus arenarius) 

The common habitat in the coastal area is scrublands. The height of the vegetation is less than 4 m due 
to the effect of continuous wind. These scrublands are dense and difficult to walk through the vegetation. 
Open spaces are found between the clumps of this vegetation. The substrate is mainly sand. The 
coastal scrublands are found in WTG locations No.5, 6, 8, 12, 20 and 21. The plant species recorded 
from this habitat is given below. 

  
Coastal Scrublands at WTG 5, 6, 8, 12, 20, 21 

Neralu (Elaeodendron glaucum), Kalu Habarali (Diospyros ferrea ), Tharana (Tarenna asiatica), Kiri-
Kon (Walsura trifoliolata), Mal-Kera (Ochna obtusata), Palu (Manilkara hexandra ), Heen Demata 
(Gmelina asiatica), Kukul Katu (Vachellia eburnea), Indi (Phoenix pusilla), Cassytha filiformis, Thimbol 
(Maclura spinosa), Mukikeyya (Pandanus odorifer), Daluk (Euphorbia antiquorum), Maliththan 
(Salvadora persica), Ranawara (Senna auriculata), Korakaha (Memecylon umbellatum), Heen 
Karamba (Carissa spinarum), Niyanda (Dracaena zeylanica), Heeressa (Cissus quadrangularis), Agil 
(Erythroxylum monogynum), Maha Rathambala (Ixora pavetta), Siyambala (Tamarindus indica ), 
Panakka (Pleurostylia opposita ), Maila (Bauhinia racemosa), Wira (Drypetes sepiaria), Katu Andara 
(Dichrostachys cinerea), 

The scrublands found in inland are somewhat different to the coast scrublands. The vegetation is not 
dense as the coastal counterpart and it may be easy to walk through this habitat. Some areas are 
dominated by Euphorbia antiquorum (Daluk). The species composition of this type of scrubland is given 
below 
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Scrublands dominated by Daluk- WTG 12, 13 

Daluk (Euphorbia antiquorum), Palu (Manilkara hexandra ), Ranawara (Senna auriculata), Heen 
Karamba (Carissa spinarum), Korakaha (Memecylon umbellatum), Maliththan (Salvadora persica), 
Maha Rathambala (Ixora pavetta), Divul (Limonia acidissima ), Kalu Habarali (Diospyros ferrea ), Kiri-
Kon (Walsura trifoliolata), Panderu (Psydrax dicoccos), Panakka (Pleurostylia opposita ) 

  
Thorn scrublands   

Ranawara (Senna auriculata), Katu Andara (Dichrostachys cinerea), Grewia tenax, Palu (Manilkara 
hexandra), Kohomba (Azadirachta indica), 

  
Open Scrublands WTG 1, 10, 17, 18, 24  

 
Daluk (Euphorbia antiquorum), Ranawara (Senna auriculata) , Palu (Manilkara hexandra ) , Korakaha 
(Memecylon umbellatum) , Mal-Kera (Ochna obtusata), Kalu Habarali (Diospyros ferrea ), Maila 
(Bauhinia racemosa), Heen Karamba (Carissa spinarum), Katupila (Flueggea leucopyrus), Panakka 
(Pleurostylia opposita ), Heen Demata (Gmelina asiatica), Heen Embilla (Antidesma alexiteria) 
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Natural landscape and Gravel excavated sites WTG 22, 23 

 
Ranawara (Senna auriculata), Daluk (Euphorbia antiquorum), Palu (Manilkara hexandra ), Korakaha 
(Memecylon umbellatum), Panakka (Pleurostylia opposita ), Heen Karamba (Carissa spinarum), Kalu 
Habarali (Diospyros ferrea ), Maha Rathambala (Ixora pavetta), Tharana (Tarenna asiatica), Panderu 
(Psydrax dicoccos), Heeressa (Cissus quadrangularis), Maliththan (Salvadora persica), Eth Werella 
(Dodonaea viscosa), Indi (Phoenix pusilla),  Agil (Erythroxylum monogynum) 

  
Forest WTG 3, 19, 26  

Palu (Manilkara hexandra), Mal-Kera (Ochna obtusata), Tharana (Tarenna asiatica), Kalu Habarali 
(Diospyros ferrea), Heen Karamba (Carissa spinarum), Kiri-Kon (Walsura trifoliolata), Korakaha 
(Memecylon umbellatum), Wira (Drypetes sepiaria), Panderu (Psydrax dicoccos), Ranawara (Senna 
auriculata), Maha Rathambala (Ixora pavetta), Kaluwara (Diospyros ebenum), 

  
Forest & Scrublands at Collector substation/ CSS land, Kal Aru 

Palu (Manilkara hexandra), Wira (Drypetes sepiaria), Mal-Kera (Ochna obtusata), Kaluwara (Diospyros 
ebenum), Panakka (Pleurostylia opposita), Tammanna (Mischodon zeylanicus), Tharana (Tarenna 
asiatica), Kalu Habarali (Diospyros ferrea ), Neralu (Elaeodendron glaucum), Heen Karamba (Carissa 
spinarum), Kiri-Kon (Walsura trifoliolata), Korakaha (Memecylon umbellatum), Panderu (Psydrax 
dicoccos), Ranawara (Senna auriculata), Maha Rathambala (Ixora pavetta) 
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Mangroves WTG 19 (this has been shifted inland to avoid the mangrove habitat) 

Beriya(Lumnitzera racemosa), Thela Kiriya (Excoecaria agallocha), Manda (Avicennia marina), Indi 
(Phoenix pusilla), Kadol (Rhizophora mucronata)  

3.3.1 Flora of the Project Area 
A total of 216 plant species (59 families and 185 genera) including six (6) endemic and 189 indigenous 
species were recorded from all the habitats found in the proposed project sites and its immediate 
surrounding areas (Table 3.12). Twenty-one (21) plant species recorded in the study area are 
introduced species. All recorded flora species are not unique or restricted to the project area.  Natural 
terrestrial habitats such as coastal vegetation, thorn forests, scrublands, mangrove patches found in 
the proposed project sites.   Annex 9, Table 1 lists all the plant species in the project area recorded 
during the study. 

Table 3-12 The total number of species recorded, threatened (+ near threatened), endemic, 
indigenous and introduced, by life forms. 

Rare, threatened and endemic flora found in the project area 
Six plant species recorded within the project area are endemic to the country (Table 3.13). Seventeen 
(17) threatened plant species were also recorded during the field survey (Table 3.14, 3-15).  All recorded 
endemic and indigenous flora species are not unique or restricted to the project area. 

Table 3-13 Endemic plant species observed in the project area 

Family  Species Sinhala Name H NCS 
Asteraceae Jeffreycia zeylanica  (Vernonia zeylanica ) Pupula S LC 

Celastraceae Elaeodendron glaucum (Cassine glauca) Neralu T LC 
Fabaceae  Derris parviflora Kala-wel C LC 

Lamiaceae  Premna corymbosa Gal-Kera S LC 

Loranthaceae Dendrophthoe ligulatus   S VU 

Malvaceae  Triumfetta glabra   S NT 

Habit= T – Tree; S-Shrub, C-Creeper NCS=National Conservation Status- LC – Least Concerned, VU-
Vulnerable, NT- Near Threatened 

Life form Total 
species Threatened Endemic Indigenous Introduced 

Tree 51 5(3) 1 44 5 
Shrub 74 6(8) 4 66 4 
Herb 48 3(3) - 38 10 
Climber/Creeper/Liana 39 2(6) 1 38 1 
Grass and Grass Like 4 - - 3 1 
Total 216 16(20) 6 189 21 
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Table 3-14 Threatened plant species observed in the project area 

Family  Species Sinhala Name H NCS TS 
Capparaceae  Cadaba fruticosa   S EN N 
Fabaceae  Vachellia planifrons (Acacia planifrons)   T EN N 
Orchidaceae Vanda tessellata Rassana H EN N 
Orchidaceae Vanilla walkerae Akasa Lata C EN N 
Acanthaceae Dyschoriste littoralis   H VU N 
Capparaceae  Cadaba trifoliata   S VU N 
Ebenaceae Diospyros ebenum kaluwara T VU N 
Erythroxylaceae Erythroxylum monogynum Lanka agil  T VU N 
Fabaceae  Dalbergia lanceolaria Bol-mara T VU N 
Goodeniaceae Scaevola plumieri Hin-Takkada S VU N 
Goodeniaceae Scaevola taccada Takkada S VU N 
Loranthaceae Dendrophthoe ligulatus   S VU E 
Malvaceae  Grewia tenax   S VU N 
Moraceae Maclura spinosa (Plecospermum spinosum) Katu-Timbol C VU N 
Orchidaceae Taprobanea spathulata (Vanda spathulata)   H VU N 
Rutaceae Chloroxylon swietenia Burutha T VU N 

Habit – T -Tree, H-Herbaceous, C-Creeper, NCS- National Conservation Status (EN- Endangered, VU- 
Vulnerable, TS- Taxonomic status (N- Native, N- E- Endemic) 

Table 3-15: Photographs of endangered (EN) plant species recorded from the project area. 

  
Plate 1. Cadaba fruticosa Plate 2. Vanilla walkerae 
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Plate 3. Dendrophthoe ligulatus Plate 4. Vanda tessellata 

  
Plate 5. Vachellia planifrons flowers (Acacia 
planifrons) 

Plate 6. Vachellia planifrons tree (Acacia 
planifrons) 

 

3.3.2 Fauna found in the Project Affected Area 
A total of 151 faunal species including 9 endemic species, 8 nationally threatened species and 7 
nationally near threatened species s were recorded during the field survey within the study area (Table 
3.16). The site selected for the establishment of the proposed wind farm predominantly comprise of 
coastal scrub dry mixed evergreen forest and palm scrub vegetation types. Therefore, the faunal 
diversity was found to be low in terms of endemic and threatened species. The faunal assemblage in 
the project area is dominated by birds including 9 migrant species. Most of the migrant birds were 
observed along the coastal and inland wetlands present in the project affected area except for few 
common forest migrants observed within the project impacted area. However, it should be noted that 
the field investigations were carried out during the non-migrant season and therefore what was recorded 
are mostly stragglers and does not indicate the actual number of migrants that are likely to be present 
in the project affect ted area. The site also contained one feral species, the donkey. The detailed list of 
fauna recorded during the field study is listed in Table 2, Annex 09.  

Table 3-16: Summary of the faunal species recorded during the study 

Taxonomic 
Group 

Total 
Number 

Endemic 
Species 

Nationally Threatened 
 or Near Threatened Migrant or 

Feral 
Species 

CR EN VU NT 
Dragonflies 13 0 0 0 0 1 0 
Butterflies 30 1 0 1 0 0 0 
Freshwater fish 8 2 0 0 0 0 0 
Amphibians 1 0 0 0 0 0 0 
Reptiles 6 1 0 1 1 1 0 
Birds 83 3 21 0 0 5 92 
Mammals 10 2 0 3 0 0 13 
Total 151 9 2 5 1 7 10 

Abbreviations used: CR - Critically Endangered, EN - Endangered, VU - Vulnerable, NT - Near Threatened, () - 
Globally near threatened species, 1 - Applies only to the small breeding population restricted to the Sand islands 
present in the Adam’s Bridge and the winter visitor population should be designated as Not Evaluated, 2 - Migrant 
Bird species, 3 - Feral to Sri Lanka 

Rare, threatened and endemic fauna and flora, (if any) within the study area 
Altogether nine species of endemic fauna were observed within the project affected area. These include 
one butterfly species Appias galena (Lesser albatross), two species of endemic fish, 
Amblypharyngodon grandisquamis (Large Silver carplet), Systomus spilurus (Olive barb), one reptile 
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species Sitana devakai (Devaka’s fanthroat lizard) and three species of birds Ocyceros gingalensis (Sri 
Lanka Grey Hornbill), Gallus lafayettii (Sri Lanka Junglefowl), Tephrodornis pondicerianus (Common 
Wood shrike). All of these endemic species are widely distributed in Sri Lanka. Sitana devakai is found 
in coastal and inland habitats in the northwestern and eastern while remaining endemic species shows 
a wide distribution within Sri Lanka. Out of the eight species that are recorded in the project site two 
birds are listed as critically threatened. These two species of birds have both migrant and breeding 
populations in Sri Lanka and the breeding populations are recorded only in the Adam’s Bridge Marine 
National Park located closer to the project affected area and therefore, what was observed here should 
be most likely members of the breeding population as the observations were made during the non-
migrant season.  

3.3.3 Migratory birds and Animals movement pathways  
Sri Lanka supports a rich avifauna that stands at 520 species at present. This includes 244 species that 
are confirmed breeding residents who live year-round and breeds in Sri Lanka, of which 32 species also 
have migrant populations. Out of the 244 breeding residents 34 are found only in Sri Lanka (endemic 
to Sri Lanka). Approximately 105 bird species recorded in Sri Lanka are listed as regular winter visitors 
that arrives in Sri Lanka around September and departs Sri Lanka around April (the period that 
coincides with winter season in the Northern hemisphere) and further 42 species as irregular migrants. 
The remaining species are listed as vagrants (recorded only several times or periodically), status 
unknown and oceanic birds.   

The migrant birds that arrive in Sri Lanka enter the island through several paths of entry. One of the 
major entry points is located in the Mannar region where thousands of birds use as landing place before 
they disperse into other internal wintering sites. Similarly, when leaving the country at the end of the 
season, they use this region as their last staging point. 

The major entry point for migrants that enter through the northwestern region lies between Mannar and 
Vedithalaitivu where they are entering Sri Lanka using the passage north of the Mannar Island. The 
proposed site is not lying within this entry point. However, the field investigations were conducted during 
the non-migrant season and therefore, the use of the area by the migrant birds could not be fully 
ascertained.  

Signs of elephants were observed throughout the study area as the study area can be described as a 
habitat suitable for elephants. However, no major migratory pathways were observed as the areas north 
of the project site does not have elephants. 

3.3.4 Availability of any commercially important terrestrial/aquatic species 
None of the faunal species recorded on the proposed development area falls into this category. 

Marine and coastal environment around the project site 
The development lies along the coastal stretch from north of Modaragam Aru in Mullikulam to 
Silawaturai.  Most of the turbines will be placed on more land side.  The coastal stretch along the 
proposed development is mostly sandy beaches with some rocky outcrops of dead coral and sandstone.   
Table 3.17 shows the general characteristics and geomorphological characteristics of the coastal area 
where some of the wind turbines will be placed close to the beach within the coastal zone.  

Table 3.17: General characteristics of the coast in front of the proposed wind turbine placements 
within the coastal zone. 

Wind 
turbine # 

Images of the coastal stretch showing general 
characteristics 

Noteworthy observations on the coast in 
front of the wind turbines proposed to 
place close to the beach 
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WT5 

 

 

 

 

 

 

 

Rocky outcrops of sandstone and dead 
corals 

WT6 

 

 

 

 

 

 

 

 

Rocky outcrops of sandstone and dead 
corals 

WT8 

 

 

 

 

    

Dead corals on the 
beach (not recent 
origin) 

WT9 

 

Patches of seaweed 
washed off to the 
beach.  
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WT12 

 

 

 

 

 

 

 

Seaweed patched washed off to beach 

WT19 

 

 Large patches of 
seaweeds with some 
scattered seagrasses 
washed off to the beach. 

A mangrove patch facing 
the ocean was observed 

WT22 

 

 

 

 

 

 

 

Sandy beach with some dune formations 

WT31 

 

 

 

 

 

 

Extremely weathered and eroded rocky 
outcrops  

 

No underwater surveys were possible due to the rough sea conditions prevailing during the 
southwestern monsoon conditions. However, visual observations were made along the beaches. 
Coastal stretch mainly Silawatura and Aruppu areas are known for some offshore reefs with some patch 
reefs on shallow coasts. Some seagrass beds are common in offshore areas in the area. No live corals 
or dead corals of recent origin washed off were visible on the coast. Small patches of some scattered 
seagrasses were visible around the proposed wind turbine location WT19. However, Scattered patches 
of seaweeds were visible in most of the areas along the coastal stretch Figure 3.48).  
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Sargassum sp.  Red algae Caulerpa sp.  

Ulva reticulata 

  

Figure 3-37: Some seaweed species found washed off to the shore from the offshore beds 

A mangrove patch facing the sea was observed on the coast close to WT19. Some dune formations 
were also visible in some areas along the stretch, mainly around WT5, WT6, WT8, and WT22. 

In addition to small-scale fishing operations in the area with beach landing sites, a seaweed farm was 
also observed in operation, Figure 3.49. 

 

 

 

 

 

 

Figure 3-38. Seaweed (Glacilaria) farm found between proposed wind turbine locations WT8 and 
WT9, near the beach at Wijayathilakaramaya  

 

Critical habitats, marine protected areas, and noteworthy marine species around the 
development area (outside the immediate impact zone).  
The shallow seas around Mannar area encompass several sensitive ecosystems such as corals reef, 
scattered reef patches, seagrass beds, mangroves, and dunes. The biodiversity of these ecosystems 
is very rich and supporting economically important fisheries resources such as fin fish, crustaceans 
such as shrimp, crabs, lobsters, pearl oysters, sea cucumber and seaweeds. Furthermore, it is also the 
area of distribution of the endangered dugong and in some extent sea turtles. 

Coral Reefs 

The continental shelf of Gulf of Mannar contains shallow coral reef habitat. They are continental patch 
reefs and the largest of these are Vankalai, Arippu, and Silavathura reefs (Rajasuriya et al. 1995). 
However, they are more offshore reefs away from the coastal project area. There are smaller coral 
patches situated further to the south of Mannar Island. Their extent varies from a few square meters to 
few hectares and occurs in relatively shallow water to a depth of about 10-12 m. They are about 6 km 
offshore. The famous Pearl Banks of Sri Lanka are found in the shallow seas of Silavathurai and Arippu 
and they are offshore areas of the project area. 

Locations of the Arippu, Silavatura and Vankalai coral reefs along with other critical marine and coastal 
habitats are shown in the Figure 3.50.  The reefs were found with mostly dead corals (Figure 3.51) 
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Figure 3-39: Locations of the Silavatura, Arippu and Vankalai reefs (further north) and other 
critical habitats (Source IUCN) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-40: Mostly dead coral reefs found in offshore areas of A-Silavaturai, B- Vankalai, and 
C- Arippu 
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Seagrass beds  
Seagrass beds are encountered in the offshore areas along the Mannar coasts. However, no sign of 
any seagrasses within the nearshore coastal stretch that was studied during the field survey and also 
from the information received from the fisherfolks. However, some seagrasses were observed washed 
off to the shore within the project site. These seagrasses might have washed off from seagrass beds 
located offshore (Figure 3.52).  

 

 

 

 

 

 

 

 

Figure 3-41: Offshore seagrass meadows off Vankalai 

Enhalus acaroids is the most abundant seagrass species found in the shallow coves of the Mannar 
Sea. C. rotundata, C. serulata, Syringodium isotifolium, Halodule pinifolia, H. uninervis, and Halophila 
ovalis are among the other species found in the area (IEE, 2017). 

Seagrass meadows in the Gulf of Mannar provide critical habitat for the threatened Dugong (Dungong 
dugon), as well as other conservation-needed species such as sea turtles. These are critical habitats 
for many species (Miththapala, 2012). However, most of the seagrass beds are found around the 
Mannar Islaand, the lagoon and mostly north of Mannar Island in Vedithaltive (Figure 3.53) 

Figure 3-42 Seagrass distribution maps around Mannar derived from the satellite data 
(Dahanayaka & Pahalawattaarachchi, 2017). 
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3.3.5 Mangroves 
Small patches of sea-fronting mangroves are found in the coastal stretch around WT19. Notable 
mangrove patches are found in Achchankulam, Narivillukulum south of Mannar, Vankalai, and 
Veditaltivu Nature Reserve, North of Mannar town (Figure 3.54).   

 
 
 
 
 

 
 

 

 

 

 
 
 

Figure 3-43: Mangrove distribution map around Mannar (IUCN, 2010) 

 Sea Turtles 

Out of the five species of sea turtle reported to nest along the coastal belt of Sri Lanka three of them 
have been recorded in the Mannar region. The predominant species is the Olive Ridley (Lepidochelys 
olivaceae), followed by the Green Turtle (Chelonia mydas) and the Hawksbill Turtle (Erytmochelis 
imbricata) (Miththapala, 2012). Evidence could not be obtained during the field survey and even from 
the literature, that area is a turtle nesting habitat. Further, the coastal stretch is not listed according to 
the turtle nesting habitat maps of the DWC (Figure 3.55). 

 
 
 

 

 

 

 

 

 

 

 

 

Figure 3-44: The known turtle nesting beaches in Sri Lanka (Source: DWC) 
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Marine Mammals  
Sixteen species of marine mammal have been recorded within the Northwestern maritime zone of Sri 
Lanka (Illangakoon 2004). Particular significance is the population of globally endangered Dugong 
(Dugong dugon), which was one of the common marine mammals recorded a few decades back and is 
now found occasionally (Figure 3.56). According to the fisherman, there have been no sightings of 
dugong within shallow waters in Mannar in the recent past. Therefore, it is very unlikely to encounter 
any dugong within the project impact area. 

Figure 3-45: Map showing the Dugong encounters (https://www.dugongconservation.org) 

 
 
 
 
 
 
 
 
 
 
 

3.3.6 Proximity to protected areas 
Marichchikatti Reserved Forest 

Marichchikatti Reserved Forest (1952.6 ha) in Mannar district was declared on 1st January 2021 by the 
gazette No. 2208/57. Thirty-three wind turbine locations, out of thirty-four, are found within the 
Marichchikatti reserved forest. The hardstand area for each wind turbine is 1.88 acre (0.76 ha) and the 
total land area needed for each turbine would be 6.32 acres (2.56 ha). The clearance of the vegetation 
takes places only within the hardstand. The five-acre land earmarked for the proposed Mullikulam CSS 
near Kal Aru bridge is also located in this forest reserve. About 4 km of proposed 220 kV transmission 
line to the existing Puthukamam GSS will traverse the eastern boundary of forest reserve close to the 
B403 main road (South Coast road).  The total length of the transmission line is 28.6 km. Degraded dry-
mixed evergreen forest, scrublands, sand dunes, mangrove habitats are found in the reserve as natural 
habitats. The locations of forest/ wildlife reserves are given in Figure 3.57 and Table 3.19. 

Mavillu Conservation forest 

Mavillu Conservation Forest is located opposite the proposed Mullikulam wind power project site. These 
two areas are divided by the main road B403 (South Coast road). This conservation forest was declared 
on 24th March 2017 by the gazette No. 2011/34. The extent is 40,030.5 ha and it is an amalgamation of 
five Forest reserves (Table 3.18). 

Table 3-18: Mavillu Conservation Forest declared in 2017 by an amalgamation of five Forest 
reserves. 

 Name Extent (ha) Gazette 
1 Karadikkuli/ Marichchikatti RF 6042 10.10.2012 1779/15 
2 Mavillu RF 14574 21.5.2012- 1757/2 
3 Veppal RF 10495  
4 Periyamarippu RF 7523 21.5. 2012- 1757/2 
5 Vilaththikulam RF 2107  
 Mavillu Conservation Forest 40030.525 24.3.2017- 2011/34 
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Wilpattu North Sanctuary and Wilpattu National Park 

The last wind turbine location (WTG 38) of Mullikulam wind power project is about 1.4 km from the 
Wilpattu North Sanctuary (632 ha) and Wilpattu National Park (131,667 ha). These two areas were 
declared on 25th February 1938. 

Achchankulam Reserved Forest 

The distance between the wind turbine No. 1 of Mullikulam wind power project and the southern 
boundary of Achchankulam Reserved Forest is about 8.9 km. The reserve land along the lagoon is 
already fenced by the Forest Department for mangrove protection in Achchankulam Reserved Forest 
which was declared on 16th October 2019 with the extent of 1405.79 ha (Extraordinary Gazette No. 
2145/36). 

Vankalai Sanctuary 

Vankalai Sanctuary is located about 18 km north of the proposed wind power project in Mullikulam. The 
sanctuary (8°56’N 079°55’E) extends over an area of 4398.95 ha between Mannar and Mannar Island 
and has been designated as a sanctuary in 2008 for the protection of birds. The sanctuary includes part 
of the main land, coastal islands, sea-shore and part of the marine area. The sanctuary is bounded by 
Vankalai in the south, Puliyantivu Island in the west and Tiruketiswaram in the north and east including 
the causeway between the mainland and the Mannar Island. Sanctuary consists of several habitats and 
vegetation types such as arid-zone thorn scrubland, arid-zone pastures, maritime grasslands, sand 
dunes, mangroves, waterholes, tanks, salt marshes, lagoons, tidal flats and sea-grass beds. It also 
includes part of the shallow marine region especially in the northern region4. 

Vedithalativu Nature Reserve 

Vedithalativu Nature Reserve was declared in 2016 with an extent of 29,180 ha. This is located about 
23 km away from the proposed wind power project in Mullikulam. 

Giant’s Tank Sanctuary 

This was declared as a sanctuary in 1954 with an extent of 4330 ha. This is about 16 km from the 
proposed Mullikulam wind power project area. 

Madu Road National Park  

This was declared in 2015 with an extent of 63816 ha. This is located about 18 km away from the 
proposed wind power project in Mullikulam. 

The Adams Bridge Marine National Park 

The Adam's Bridge Marine National Park in Mannar island is about 40 km from the prosed Mullikulam 
wind power project area. It was declared on 22nd June 2015, comprising the land and maritime belt of 
18,990 ha situated within the Divisional Secretary's Division of Thalaimannar in the Administrative 
District of Mannar in the Northern Province of Sri Lanka. 

Adam's Bridge is a chain of limestone shoals that loosely connect Rameswaram Island, off the 
southeastern coast of Tamil Nadu, India, and Mannar Island, off the northwestern coast of Sri Lanka. 
Geological evidence suggests that this bridge is a former land connection between India and Sri Lanka. 
Hence this land connection played a vital role of biogeography of Sri Lanka.  

 

 

 

                                                   
4 Information sheet on Ramsar Wetlands 2009-2012 version (www.ramsar.org/ris/key_ris_index.htm). 
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Table 3-19: Forest and Wildlife reserves in the project area 

No. Name Extent (ha) Administrative 
Authority 

Gazette 
No. 

Date Remarks 

1. Marichchikatti 
Reserved 
Forest 

1,952.59 Forest 
Department 

2208/57 01.01.2021  

2. Mavillu 
Conservation 
Forest 

40,030.52 Forest 
Department 

2011/34 24.03.2017  

3.  Wilpattu North 
Sanctuary 

632.00 Dept. of Wildlife 
Conservation 

 25.02.1938  

4.  Wilpattu 
National Park 

131,667.00 Dept. of Wildlife 
Conservation 

 25.02.1938  

5. Madhu Road 
Forest Reserve 

44,829.00 Forest 
Department 

1779/15 10.10.2012 Overlapping 
areas with 
DWC 

6. Madu Road 
National Park 

63,067.39 Dept. of Wildlife 
Conservation 

1920/3 22.06.2015 Overlapping 
areas with 
the FD 

7. Giant’s Tank 
Sanctuary 

4330.00 Dept. of Wildlife 
Conservation 

 24.09.1954  

8. Achchankulam 
Mangrove 
Reserved 
Forest 

1405.79 Forest 
Department 

2145/36 16.10.2019  

9. Vankalai 
Sanctuary 

4838.95 Dept. of Wildlife 
Conservation 

1566/3 08.09.2008  

10. Wedithalativu 
Nature Reserve 

29,180 Dept. of Wildlife 
Conservation 

1956/13 01.03. 2016  

11.  Adam’s Bridge 
Marine National 
Park 

18,990 Dept. of Wildlife 
Conservation 

1920/3 22.06.2015  
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Figure 3-46: The map shows the proposed locations of wind turbines (34) and the CSS/ 
transmission line (220 kV, 28.6 km). Protected areas of the Dept. of Wildlife Conservation and 
the forest reserves declared by the Forest Department are also mapped.  
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 Historical & Archaeological Importance 

The following map (Figure 3.58) indicates the archaeologically, historically and culturally important sites 
in Mannar district. All the sites are located outside the proposed MWPP- Phase III project area, which 
lies between Silawathurai and Mullikulam. 

Figure 3-47 Archaeological, historical and cultural significant places in coastal DSDs in Mannar 
district 

 

(Source: Biodiversity and socio-economic information of selected areas of Sri Lanka side of the Gulf of Mannar, 
2011, IUCN) 
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Arippu Fort and Doric bungalow have been listed under the protected monuments by the Archaeology 
Department on 16th August 2013, No. 1823/735. These two are the only archaeologically important 
locations found about 3.4 km from the proposed transmission line. No historical or archaeologically 
important landmarks or evidence of historic, religious, archaeological, scientific, cultural important sites 
are found in the project area earmarked for the construction of wind turbines or proposed transmission 
line.  

Arippu Fort and Doric Bungalow 

Initially built by the Portuguese, then occupied by the Dutch finally ending up in the hands of the British 
the Arrippu Fort has been the station for officers who were involved in local administration and pearl 
fishery. At present, the area of the remains of the buildings are small hence how extensive this fort has 
been is left for imagination. Usual defenses seen in a typical fort is missing but in the old times such 
structures would have been in existence. There are the perimeter walls of a long building without the 
roof solidly built with strong clay bricks and mortar. Remains of adjoining buildings are still visible. 
History of the region is blended with the rule of three European nations and Arippu is a landmark of this 
history. 

Arripu Fort is a small two bastion fort built by the Portuguese just before the causeway at Arippu. This 
fort was handed over to the Dutch in 1658 after the fall of Mannar. This fort again changed hands to the 
British. Mannar Seas has always been an important area for all rulers of Sri Lanka since ancient times 
known for abundance of high-quality pearls. Portuguese, Dutch and British all had considerable interest 
in the region.  

Frederic North (1798-1805) is the first British Governor built his official residency at the beach front 
known as the Doric, and converted this fort to a bungalow for the officers who managed the pearl 
fisheries in the area. Pearl fishery was revived in Kondachchi, a tiny village south of Silavathurai. 
Kondachchi later became popular due to the establishment of government cashew plantations. The 
Doric bungalow was converted to a Rest House but abandoned due to the LTTE terrorist war which 
spilled in to this area. 

  
Plate 1. Doric bungalow (4.08.2022) Plate 2. Arippu tower (4.08.2022) 

Cordiner (1807) in his Description of Ceylon states that this was ‘undoubtedly the most beautiful building 
in the island and almost the only one which is planned according to any order of architecture’. Time 
showed the ravages of nature on this building. – Sea breeze, harsh conditions and negligence were the 
key reasons for this. By the early 1900s, the upper floor was gone and the rear portico to the seaside 
was a prey to sea erosion in 1980s. The remaining walls are being continuously corroded by the wind 
and washed by the rains. The damage continues as the northern section of the building had also 
collapsed in 2004. 

                                                   
5 List of Protected Monuments- Mannar District, Source: archaeology.gov.lk- accessed on 13th August 2022. 
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 Socio-economic Environment 

The divisional resource profiles of the relevant divisional secretariats, information collected through the 
community consultations, and a sample socio-economic household survey carried out from 200 
households of the communities in the project area are used to understand the socioeconomic profile of 
the project area and to assess the socio-economic impacts of the project. The entire process was 
conducted from May to August 2022.  

The socio-demographic characteristics, livelihood and income generation activities, land ownership, 
housing and household assets, household energy use patterns, public infrastructure and services, 
poverty, and gender issues in the project impact area are elaborated. The public opinion of the project, 
anticipated impacts, and the mitigation measures proposed by the people are also presented in this 
chapter. The general views and suggestions of the public and other stakeholders were elucidated 
through consultations that were conducted in each of the two GNDs, and at different administrative 
levels of stakeholders. These consultations also served to gather qualitative information on the socio-
economic situation of the settlements in the project impact area. A consolidated summary of the 
consultation outcomes and the list of participants is appended (see Annex 5).   

Present land use of the study area and zoning  
The general land use of the proposed study area is given in Figure 3.61. Most of the land cover across 
the proposed transmission line consists of paddy and forest. Further, land use calculations of the 35 m 
corridor area of the transmission line are given in Table 3.20. According to the calculations, the paddy 
area covers approximately 69 hectares of total land use. Conversely, home gardens and water 
resources cover the minimum extent of the proposed transmission line. Wind turbines are dominantly 
located in the forest area (Figure 3.59, Table 3.21), which is mainly distributed in the scrublands, forest 
and open lands in Marichchikatti Reserved Forest (81 %). 

Table 3-20 Land use of the 35 m RoW of Transmission line (28.6 km) 

Name Area (m2) Area (ha) % 
Barren land 6658 0.67 1 
Forest 255611 25.56 25 
Grid substation 349 0.03 0 
Paddy 690197 69.06 69 
Home garden/coconut 411 0.04 0 
River 4153 0.41 0 
Scrub 36411 3.64 4 
Tank 8815 0.88 1 

 1,002,605 100.29   

Table 3-21: Land use of the plots of wind turbines (2.56 ha x 34) and access roads 

Name Area (m2) Area (ha) % 
Barren Land 16695 1.67 1 
Barren land (Beach Sand) 140772 14.08 16 
Scrubland/ forest (Marichchikatti RF) 749,227 74.93 83 
 906,694 90.68   
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Figure 3-48: Land use map around the proposed project site area (Source: High-resolution 
images of Arc GIS license software 2022) 
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The proposed wind farm area has been declared as a sustainable energy development zone under 
section 12(1) of the Sri Lanka Sustainable Energy Authority (SLSEA) Act, No. 35 of 2007by the Sri 
Lanka Sustainable Energy Authority through the gazette number No. 1858/2 - Thursday, April 17, 2014. 
The CEB implements this project under the license of the SLSEA. Furthermore, the proposed wind farm 
and the sub-grid station area are falling within the “Marichchukatti” Reserve forest area. Three wind 
turbines and part of the transmission line traverse through paddy lands. The CEB is in consultation with 
the department of Agrarian services and the Irrigation department to get their concurrences to use the 
paddy lands for the project purpose.  

The land use pattern of the lands being identified for establishing the project components is forest and 
paddy land mostly. The broader land use patterns of the project components are listed in the table 3.22.  

Table 3-22: Land use pattern of the project footprint 
No Project Component Broader Land Use Pattern 
01 Wind Turbines 1-34 and the 38th Scrubland 
02 Grid Substation (05 acres) Scrubland/ Forest 

03 
Transmission line (28.6  
km) Scrubland Paddy land, Barren land, Coconut Land 

The Musali DS division is located on either side of Mannar-Puttalam road, 45 km south of Mannar town. 
Also, it is located on lowland with a tropical climate between two rivers in the North (Aruvi Aru) and 
south (Modaragam Aru) of the division. The other side, west is bounded by a long coastal area (Palk 
Bay) of the Indian Ocean from Mullikkulam to Arippu west with a few natural anchorage points. The 
“Marichukatti” area, the well-known place that receives the lowest average annual rainfall in Sri Lanka 
is located within this DS division. The average annual rainfall is 76.55 mm.   

The Nanattan DS division is situated in the southwest part of the district around 19 km away from 
Mannar Town. The northern boundary of the division is bounded by the Mannar and Manthai West DS 
divisions. While the Madhu DS division is bordering the west and the Southern boundary is adjoined by 
the Musali DS division. The Western boundary is the Indian Ocean. The DS division connected with 
main cities such as Mannar town, Vankalai, Murunkan, Uylankulam, and Silawathurai via South coast 
road (B403), Uyilankulam-Nanattan Road, and the Murunkan-Nanattan Road. The Aruvi Aru (Malwathu 
Oya), which is the second-largest river in the country falls into the sea in the Achchankulam GND of 
this DS division. The Achchankulam and the Rasamadu GNDs are facing the severe risk of intense 
sand excavation because of this river bed. The total area of the division is 134.24 km2. Around 52% of 
the total area is paddy land and 24% is covered with forest (mostly scrublands) and another 9.3% is 
barren land. Only 3.3% of the total land area of the division is being used for residential purposes.  

The Achchankulam and the Umanagari GNDs the project footprint traverses are rich with coastal 
resources and there is an anchorage facility at the Achchankulam GND. There is a fisher population in 
Vanchchiyankulam and Rasamadhu GNDs of the project area. But, the transmission line traverses far 
away from the fishery resources. The Achchankulam FCS, FO, RDS & WRDS, Vanchiyankulam FO, 
RDS & WRDS, Umanakari RDS, WRDS & FO, and the Rasamadu WRDS are the major CBOs of the 
project area. There are two, three, three, and one churches in Vanchiyankulam, Umanagari, 
Achchankulam, and Rasamadu GNDs respectively. The Achchankulam and the Rasamadu have two 
and six Hindu temples in the GND. There is a mosque in Achchankulam GND.  

Settlements, population characteristics 

In the Musali DS division, the Muslims are the predominant population (83.18%) of the project area 
followed by Tamils (16.09%) and Sinhalese (0.72%). The total population of the division is 29,407 
belonging to 8,630 households. The population density of the division is 62.04 persons per square 
kilometer which are far below the national average (341 per Km2). 24461people follow Islam followed 
by Christianity (4397), Hinduism (336), and Buddhism (213). Around 43% of the divisions’ population 
lives within the nine GNDs the project takes in. Almost all the population of the Musali was displaced in 
2008 and they started to resettle in 2009. At the end of 2020, the people of Musali almost had been 
resettled to their native place. It was observed that the actual number of families permanently living in 
the area is less than that of the registered families.   

In the Nanattan DS Division, 22,450 people are belonging to 7,065 families and the population density 
of the division is 167.24 persons per sq. km. Though it is higher than that of the Musali DS division 
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which shares the project component with this division, the population density is almost half of the 
national figure. The total population of Nanattan was displaced in 1990 and returned to the area up until 
2012. The female population (11,353) is higher than the male (11,097) population. Approximately 
14,500 people are educated above grade five, and 90% of the total population can read and write. 
There are schools in each GND other than the Rasamadu GND.  The 85.91% and 13.15% of the 
population are Tamils and Muslims respectively. The Sinhalese population is 0.56% as per the 2020 
statistics. The majority of the Tamil population of the Nanattan division (61.76%) is Christians.  Hinduism 
(18.12%), Islam (13.53%), and Buddhism (0.39%) are the other religious groups in the division. 

The Nanattan division produces around 33000 metric tons of paddies annually. Though the Giant tank 
is located within the Mannar town DSD, it feeds (around 12,028 ha) the paddy land of the Nanattan DS 
division along with the Aruvi Aru. The proposed transmission line traverses mainly through the paddy 
lands of this DS division. There are 44 farmers' organizations have been registered in the DS division. 
Livestock farming is a conventional activity of the division. The statistics data shows that electrification 
facilities are not provided for 10 % of the villages in Nanattan. Around 322 households of the GNDs, the 
project encompasses are yet to receive electricity connection. There are 207 widow/women-headed 
households in the project area of this DS division. Although local resources are available, large and 
medium-scale industries are not yet developed in the division.  

Mullikkulam is a relocation village because a Naval Camp has been established in their original village. 
There are around 140 households (HH) in the area and around 20 households have been resettled to 
their original land with some external housing assistance as part of their land was released by the Navy 
a few years ago. It is predominantly a catholic village. Because the village is bordering the forest and 
wildlife conservation area, conflict with wild elephants is common in the area. Karadikkuli is a Muslim 
village with around 230 resident HH. Around 220 HH has their own houses and around 20 sub-families 
are waiting for government assistance to construct a house. The entire village is displaced to Puttalam 
during the LTTE conflict and resettled in 2011. The conflict with the elephant is a common problem. A 
preschool, Primary cum Secondary School, a Mosque, 03 grocery stores, a hospital, and 02 grinding 
mils are the major service structures available in the area. Kondachchi Village is a Muslim village with 
around 375families. Around 75 families are living with their relatives waiting for government support to 
construct a house. A public library, preschool, secondary school, 03 numbers of mosques, a community 
building, a food stall, a maternity clinic center, 3 grinding mils (Small scale), and a community water 
supply scheme (not functioning at the moment) are the major services available at the village. The 
villagers stated that alcohol drinking is a recent issue they have identified in the village. Vijayagmmana 
is a Sinhala village.  Though lands were allocated for 170HH, around 80HH are residing in the area 
currently. The HH and village level infrastructures are very minimal and the “Pansala” is coordinating 
the village activities.   There are around 165 families in the Kayakkuli village and they all are Catholics. 
This is a relocation village. The people of Mullikkulam were relocated to this area because their original 
lands were declared high-security zone for a naval camp. The land is a limited resource for the people 
in this area and around 20 families are landless at the moment.  Kokupadyan is a village with both 
Hindus and Catholics. There are around 150families in the village. Around 40 families don’t have their 
own house. They have been relocated to this village when they were returning from the 2007 
displacement. The native lands that were occupied by them since 1985 have been swallowed by the 
forest reservation. 36 HH has half an acre of permit land in their native area. There are 5 grocery stores 
and 02 food stalls in the village. 01 Hindu temple, 03 churches, and 02 community buildings are the 
common places in the village. Limited land availability, sea erosion, and school dropouts (Mainly the 
children of the WHH) are the major social issues in the area. Vanchiyankulam in the Nananttan DS 
division is primarily an agriculture area. This area shows a stable socio-economic character compared 
to the villages in the Musali DS division. Livestock rearing is also a significant livelihood. The people 
are Tamil-speaking Catholics. Around 165 families are living in three settlements (Vanchiyankulam, 
Avanam, and Mallikainaadi). Preschool, Primary school, 03 grocery stores, 01 church, a bus halt, and 
02 grinding mils (small) are the major service facilities available in the area. Farm laboring is the major 
livelihood for the landless. Around 100 families are receiving Samurdhi welfare assistance.                               

Livelihoods of settlers  

Farming and fishing are the major livelihoods of the communities in the project area.  The paddy lands 
of the project area are fed with well-developed irrigation schemes under the “Malwaththu oya” cascade 
system. Paddy cultivation is possible for two/three seasons. Mullikkulam fishers are operating beach 
seine in their fishing ground from the Motharagam river mouth to the “Peimunai”. Kayakuli, Kondcahi, 
Kokupadayan, and karadikuli are considerably involved in fishing.   The youths of the Muslim community 
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are moving to Puttalam and Colombo to find jobs in shops. Daily wage laboring is the sole livelihood for 
the people who are not farming and fishing. Because gardening and fishing are seasonal, the daily 
wage laboring is considered an option to manage that offseason. Karadikuli youths are having skills to 
dive into the sea to collect Sea Cucumbers. Vanchiyankulam in the Nananttan DS division is primarily 
an agriculture area. This area shows a stable socio-economic character compared to the villages in the 
Musali DS division. Livestock rearing is also a significant livelihood. The people are Tamil-speaking 
Catholics. 

Cultural, historical, protected resources and archaeological aspects/considerations 

Mosques, churches, Hindu temples, and Buddhist temples are the common cultural properties found in 
the area. The Allirani Port is a significant archeological site located in the Musali DS division. But, this 
is far away (more than 5 km) from the project site. Two catholic churches (of Kayakuli village) are 
located around 450m away from the wind turbine.     

Socio-economic status of the study area and principle economic activities  

Farming and fishing are the major livelihoods of the communities in the project area.  The paddy lands 
of the project area are fed with well-developed irrigation schemes under the “Malwaththu oya” cascade 
system. Paddy cultivation is possible for two/three seasons. Mullikkulam fishers are operating beach 
seine in their fishing ground from the Motharagam river mouth to the Peimunai. Kayakuli, Kondcahi, 
Kokupadayan, and Karadikuli are considerably involved in fishing.   The youths of the Muslim 
community are moving to Puttalam and Colombo to find jobs in shops. Daily wage laboring is the sole 
livelihood for the people who are not farming and fishing. Because gardening and fishing are seasonal, 
the daily wage laboring is considered an option to manage that offseason. Karadikuli youths are having 
skills to dive into the sea to collect. Vanchiyankulam in the Nananttan DS division is primarily an 
agriculture area. This area shows a stable socio-economic character compared to the villages in the 
Musali DS division. Livestock rearing is also a significant livelihood. The people are Tamil-speaking 
Catholics. 

Availability of infrastructure facilities  

The project area has got road networks. The major trunk roads are convenient for use with the asphalt 
or macadam surface. The minor roads are mostly gravel and have not been rehabilitated for a long 
period. the dug wells and the tube wells are the major sources of drinking water. Same time, people 
use to purchase drinking water from the locally available water filtering shops. The infrastructures of the 
community water supply scheme are not functioning in the Kondachchi and Kokkupadayan areas due 
to some technical issues. Pre-schools and primary schools are available at each of the GNDs. The 
secondary schools are available within accessible distance. But, the inadequate public transport 
systems cause difficulties in accessing secondary schools and public services. Though primary health 
services are available in the area, people have to travel up to Musali town, Nanattan, and the Murunkan 
area to get proper service. Almost all the villages have connected to the main grid for electricity. But, 
around 1% of the communities in each of the GNDs are not connected to the grid yet. Those households 
couldn’t afford the cost of the electricity connection and waiting for government support in this regard. 
The situation is similar to the housing facilities too. Though the fishery is a significant livelihood for the 
communities in the area, the landing sites are not well developed and the basic infrastructure facilities 
are yet to be made available.          
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4. Chapter 4 Anticipated environmental impacts of proposed project 
This section predicts and assesses the project's likely positive and negative direct and indirect impacts 
to physical, biological, and socioeconomic resources during the planning, construction and operational 
phases of the proposed project (Table 4.1). Potential adverse environment impacts associated with 
wind farm and associated structures such as CSS and transmission line have been avoided or 
minimized through careful site selection. The wind farm and other structures are sited away from major 
settlements to avoid the impact on communities and the infrastructure. 

Table 4.1 Potential Impact Matrix, anticipated environmental impacts of the project presented in 
the Leopold Matrix 

No
. 

Environmenta
l attribute 

Potential impacts Nature of 
impact 

Magnitude  

of impacts 

Mitigation measures Implementation 
& Monitoring  

L M H 

A. Physical Resources 

1. Topography Change in the 
surface features 
and present 
aesthetics due to 
the construction of 
the project. 

Direct/Local 

/irreversible  

 X  Removal of trees and 
vegetation will require 
approvals from appropriate 
Departments. Carry out the 
restoration plan/ Replanting of 
trees after the construction 

Before 
construction 
phase 

2. Climate  No impacts on the 
climatic conditions  

Direct/Local/ 
irreversible 

X   No measurable impact on the 
climatic conditions, hence no 
mitigation is required  

 

B. Environmental Resources  

1. Air Quality  Project will have 
marginal impact 
on air quality 
during the 
construction 
period due to 
increase in the 
dust emission. 

Direct/Local/ 
reversible 

X   Watering at construction site, 
limited bare soils, proper 
maintenance of vehicles etc. 

During 
construction 
activity 

2. Noise Noise due to 
general 
construction 
activities. 

Direct/Local/ 
reversible 

X   Restriction of noise generating 
activities at night and use of 
personal protective equipment 
like ear plugs, mufflers etc. 
Work only during between 6 
AM-6PM.  

During 
construction 
activity 

  Noise arising from 
operation of wind 
turbines 

Direct/Local/ 
reversible 

 X  Choose proper turbines 
locations to ensure noise to 
receptors is minimized  

During 
operational 
phase 

3. Surface and 
Ground Water 
quality  

Runoff from the 
construction site 

Direct/Local/ 
reversible 

X   Careful siting of wind turbines, 
land for the CSS, angle tower 
locations of the transmission 
line and access roads. 

Before and 
during 
construction 
activity  
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No
. 

Environmenta
l attribute 

Potential impacts Nature of 
impact 

Magnitude  

of impacts 

Mitigation measures Implementation 
& Monitoring  

L M H 

  Domestic 
wastewater from 
construction sites  

Direct/Local/ 
reversible 

X   The workers will provide rented 
accommodations at 
Mullikulamarea with toilets, 
drinking water etc. At the wind 
farm, CSS land and 
transmission line sites, the 
contractor shall provide soak 
pits for construction workers at 
the site. 

During 
construction and 
operation  

4. Soils and 
Geology  

Soil erosion due to 
Wind turbine 
erecting and 
clearing of 
vegetation in the 
wind turbine 
locations and 
access roads.  

Direct/Local/ 
reversible 

  X Avoiding sites, which are prone 
to soil erosion. Adoption of 
proper soil restoration 
measures. Rehabilitation and 
stabilization of disturbed land. 

 

Carefully select access roads 
as these are permanent roads. 

During and after 
the construction 
activity 

C. Ecological Resources 

1. Terrestrial 
Ecology 

Loss of vegetation Direct/Local/ 
irreversible 

 X  Locations for wind turbines, 
CSS and the transmission line 
are in degraded/ scrubland 
area of Marichchikatti RF. 
Selection of existing unpaved 
access roads for development 
of new access roads. 
Implementation of restoration 
plan for Marichichikatti RF 
prepared by the Forest 
Department. 

Before the 
construction 
phase  

2. Terrestrial 
Fauna 

Disturbance to the 
local fauna during 
construction  

Direct/Local/ 
reversible 

X   Wildlife routes and their 
habitats avoided as far as 
possible during the site 
selection for individual wind 
turbine, access roads, CSS 
land and the path of 
transmission line from Kal Aru 
to Puthukamum GSS. 

Before and 
during 
construction 
phase 

  Disturbance to the 
local fauna during 
operation. Avian 
Collision with 
turbines and 
transmission line 

Direct/Local/ 
reversible 

X   Monitoring of area for carcass 
especially due to bird strikes 
during the operation of wind 
park and after the 
commissioning of the CSS and 
220 kV transmission line 

During operation 
phase 

3. Aquatic 
Ecology 

No significant 
impact on aquatic 
ecology 

Direct/Local/ 
reversible 

X   Proper muck management 
measures to ensure the soil 
etc. does not mix with the 
waterbodies/ tanks nearby.  

Before and 
during 
construction 
phase 
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No
. 

Environmenta
l attribute 

Potential impacts Nature of 
impact 

Magnitude  

of impacts 

Mitigation measures Implementation 
& Monitoring  

L M H 

Ensure proper care undertaken 
during piling/drilling.  

4 Lagoon/ 
coastal area 

Significant 
impacts if works 
are not 
undertaken 
carefully 

Direct/local/ir
reversible 

 X  Minimize spoiling of area under 
contact for wind turbine 
construction on the coastal 
area and near waterbodies/ 
waterways. 

During 
construction 
phase 

D.  Human Environment  

1. Health and 
Safety  

Accidents to 
workers and 
population due to 
wind turbine/ 
transmission line 
construction 

Direct/Local/ 
reversible 

X   Use of proper PPE for 
workmen at site. Also ensure 
no fishermen or any 
unauthorized person is affected 
during wind turbine erection.  

Before and after 
the construction 
phase. 

Blade break 
during operations 

Direct/Local/ 
continuous  

X   Wind turbine to be situated 
away from the settlements. 
Houses will be allowed in the 
vicinity of the wind turbine only 
if the relevant noise and safety 
clearance is met with. No 
mitigation required. 

During 
operational 
phase 

2. Socio-
economics 

Job opportunities 
during 
construction 
phase 

Direct/region
al  

 X  Unskilled labor and indirect 
benefits. Overall economic 
growth of the area. 

During 
construction 
&operation 
phase 

3. Resettlement Resettlement of 
the house 
impacted by the 
wind farm. 

Direct/Local/ 
reversible 

X   No mitigation required. Wind 
turbine locations/ CSS 
/transmission line path were 
selected in such a way that 
there is no resettlement issue. 

Before the 
construction 
phase. 

4. Cultural sites No archaeological, 
historical or 
cultural important 
sites are affected 
by the 
construction of the 
wind park/ CSS & 
transmission line. 

Direct/Local/ 
reversible 

X   Archaeological, historical or 
cultural important sites 
avoided, hence no mitigation 
required. Chance find 
procedure will be adopted.  

During the 
construction 
phase 

5. Traffic and 
Transportation 

Traffic congestion 
due to movement 
of construction 
vehicles 

Direct/Local/ 
reversible 

X   Logistics of movement of 
equipment will be so planned to 
avoid high density traffic areas. 
Proper traffic signs at the 
construction site,final detailed 
survey/route alignment of 
transportation routes will 
ensure proper care with road 

During 
construction 
phase 
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No
. 

Environmenta
l attribute 

Potential impacts Nature of 
impact 

Magnitude  

of impacts 

Mitigation measures Implementation 
& Monitoring  

L M H 

infrastructure in the area. 

6. Solid Waste 
Generation 

Probability of 
surface and 
ground water 
pollution 

Indirect/Loca
l/ reversible 

X   Separated wooden and scrap 
will be collected and disposed 
of in compliance with 
applicable regulations and 
rules of Pradeshiya Sabah- 
Musali 

During 
construction 
&operation 
phase 

L- Low, M-Medium, H- High 

 Noise and vibration impacts 

During construction period 

The impacts due to noise and vibration are expected to be a significant factor during the construction 
period of wind turbine generators, transmission towers, Collector substation/ Grid substation and the 
access roads. Construction noise varies greatly depending on the construction processes, type and 
condition of equipment and layout of the construction site. It also depends on the location of stationary 
equipment and machineries, paths of transport vehicles etc.  

According to the national Environmental (Noise Control) regulation No.1 of 1996, Extraordinary Gazette 
No 924/12, 1996, Maximum permissible noise levels at boundaries in LAeqT of the construction area in 
day time and night time are 75 dB(A) and 50 dB(A), respectively. Therefore, it is recommended to 
schedule the construction activities only in the day time, as there is a possibility to exceed the maximum 
permissible level of 50 dB(A) in the night time.  

Noise pollution disturbs human health and behavior in a number of ways including deafness, cause lack 
of sleep, irritability, indigestion, heartburn, high blood pressure, ulcers, and heart disease. Just one 
noise explosion from a passing truck drastically alters endocrinal, neurological, and cardiovascular 
functions in many individuals. If this is prolonged or frequent, the physiological disturbances become 
chronic and contribute to mental illness. All above negative effects could be direct/indirect and short 
/long term impacts. 

Noises generated by the construction activities have some effect on terrestrial fauna. They may move 
from the areas where noises occur but also may gradually adapt to noise levels. Therefore, no adverse 
effects would be caused to the fauna.  

Operation of construction equipment, traffic traveling on roadways can be a source of vibration. 
Construction vibration sources have a wide range of energy, displacement, velocity and acceleration 
transmitted on the ground. If its amplitudes are high enough, ground vibration has the potential to 
damage structures and cause cosmetic damage (e.g., crack plaster). However, there is more than 100 
m distance from this location to the structures (Table 3.11). Therefore, vibration effect to the surrounding 
structures will be negligible.  

During the operation period 

The predicted noise level during the operational stage will be 55 dB(A) at 150m distance from the wind 
turbine locations as per the acoustic noise test report produced for the selected wind turbine. This limit 
is slightly higher than the maximum permissible level of 55 dB(A) in day time and considerably higher 
than the 45 dB(A) in night time. 

When consider the distance to the residential area (Table 3.11) from the turbine locations, substation, 
transmission towers and access roads, the background noise near the residential areas will be high 
therefore, the daytime effect will be negligible.  If required the wind turbines should have the ability to 
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operate at reduced noise output, for example by reducing power output. The distribution of noise around 
wind turbines varies from 54 to 44 dB(A) for a distance from 7 to 342 m. 

 Ecological impacts 

4.2.1 Impact due to operation of wind turbines and transmission lines 
One of the main negative impacts arising from wind farms and transmission lines is on avifauna such 
as birds and bats leading to death and injury (Hötker et al., 20066). Studies done in other countries have 
shown that wind farms and transmission lines pose three major risks to avifauna (Drewitt & Langston 
20067, 20088; Band et al. 20079). These include loss of habitat due to construction of the wind farms, 
displacement and death or injury due to collision. In order to determine these three impacts, it is 
important to document the habitats that are present in the area identified for construction of wind farms, 
the composition and density of avifauna in each of these habitats and identify species that are at high 
risk of collision. The effects of a wind farm on avifauna are highly variable and depend on a wide range 
of factors including the specification and layout of the turbines, the topography of the surrounding land, 
the habitats affected, and the number and density of avifaunal species present in the area. Thus, the 
impact of wind farms on avifauna is site specific. Therefore, it is vital that any new wind development 
project is preceded by a detailed assessment of the proposed development on the avifauna in order to 
include suitable mitigation measures to minimize or avoid such impacts. 

4.2.2 Impact on vegetation and terrestrial fauna due to removal of trees 
Removal of vegetation will result in loss of habitat for small mammals and birds. However, the ecological 
survey carried out at sites selected for the construction of wind turbines, substation, transmission towers 
and the access roads do not support high biodiversity. Also, the clearance of vegetation shall be carried 
out in a limited area (hardstand) around each wind turbine site and the entire area procured for each 
wind turbine will not be cleared. However, the area earmarked for the collector substation has to be 
cleared of vegetation. Most of the transmission angle and suspension towers are located in paddy fields 
and barren lands except few towers in the scrubland area. The fauna that was observed in the site 
selected for the proposed project comprise of common species with large populations. Only a few 
endemic or threatened species were observed. Even though there are number of bird species that are 
restricted to the northern region, only the most common restricted species were observed in the site 
selected for the project. The total area estimated to be impacted by vegetation removal (footprints of 
the turbines, access roads and transmission line) is estimated to be less than 100 ha. Since this 100 
ha will also be scattered around a larger landscape, it will not result in a significant impact on the 
terrestrial fauna.    

4.2.3 Impacts on terrestrial and aquatic ecosystems 
The wind turbines, collector substation, the access roads and the transmission line will be established 
on terrestrial area that can be described as coastal scrubland and dry mixed evergreen and forests. 
Therefore, aquatic ecosystems will not be directly affected by the proposed project. However, the 
number of small and medium tanks and paddylands are located immediately adjacent to the project 
area. Further, the Marichchkatti Reserved Forest where most of the project activities will take place, 
supports rich coastal wetlands such as Thonas (coastal seasonal streams that have a small catchment 
and therefore become active only during the rainy season) that support isolated patches of mangroves 

                                                   
6	Hötker, H., Thomsen, K.-M. and Jeromin H. (2006) Impacts on biodiversity of exploitation of 

renewable energy sources: the example of birds and bats - facts, gaps in knowledge, demands for 
further research, and ornithological guidelines for the development of renewable exploitation. 
Michael-Otto-Institut im NABU, Bergenhusen. 

7 Drewitt, A. L. & Langston, R.H.W. (2006). Assessing the impacts of wind farms on birds. Ibis. 148: 29–42. 
8 Drewitt, A. L. & Langston, R.H.W. (2008) Collision effects of wind-power generators and other obstacles on 

birds. Annals of the New York Academy of Sciences, 1134(1): pp. 233-266(34). 
9 Band, W, Madders, M, & Whitfield, D.P. (2007) Developing field and analytical methods to assess avian 

collision risk at wind farms. In: Janss, G, de Lucas, M & Ferrer, M (eds.) Birds and Wind Farms. Quercus, 
Madrid. 259-275 
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at their sea openings. These coastal wetlands will not be impacted if the developer strictly adhere to 
the development footprint that is proposed in this report. 

4.2.4 Impacts on protected areas 
Most of the project activities will take place in the Marichchkatti Reserved Forest which has an extent 
of about 1952 ha. The proposed activities will impact around 4.6% (90.6 ha) of the Marichchkatti 
Reserved Forest and no impact on the Mavillu Conservation Forest as the proposed turbine location 
(WTG 15) removed after the comments from the Forest Department/ Technical Evaluation Committee 
(TEC) held on the 9th September 2022. 

Buffer zone of Wilpattu National Park 

Wilpattu National Park is located south of the proposed wind farm and the northern boundary of the 
Park is demarcated by the Modaragam Aru river (Figure 3.59). The southernmost wind turbine (WTG 
38) of the wind farm is located about 1.5 km from the northern boundary of the Park, therefore, it is 
located just outside the 1-mile buffer zone of the Park. 

4.2.5 Impacts due to spreading of invasive species, edge effects 
The proposed project activities will result in other impacts such as disturbances to wildlife, creation of 
an ecotone or forest edges around each of the turbine arrays. The creation of edge effect will positively 
affect species that prefer forest edge or ecotones created at these locations. However, creating forest 
edges and disturbing the forest vegetation increase the risk of spreading alien invasive species within 
the forest reserve. The risk can further increase through seeds of alien invasive species through 
construction material and construction vehicles.   

4.2.6 Impacts on marine species 
No signs of nesting were observed in the beach. However, this could be due to the fact that the field 
investigations were carried out during the southwestern monsoon which may not be conducive for 
breeding.  

4.2.7 Impacts on migratory / movement paths 
One of the main negative impacts arising from wind farms is its impact on avifauna such as birds and 
bats leading to death and injury. The effects of a wind farm on avifauna are highly variable and depend 
on a wide range of factors including the specification and layout of the turbines, the topography of the 
surrounding land, the habitats affected, and the number and density of avifaunal species present in the 
area. Thus, the impact of wind farms on avifauna is site specific. The site selected for the proposed 
project supports a rich avifaunal assemblage comprising of 83 species. This includes 74 species that 
are listed as breeding residents (89%) while the remaining 9 species are winter visitors (11%). The 74 
breeding residents included 3 endemic species and 4 species that also have a migrant population in 
Sri Lanka in addition to the resident breeding population. However, it should be noted that the field 
investigations were carried out only within a brief period and flight patterns and occurrences of avifauna 
shows strong seasonal and diurnal patterns which can be elucidated only after studying the avifauna 
that use the habitat at least over a one-year period. Therefore, it is recommended that at least a one-
year study is conducted to determine the type of avifauna present as well as their flight patterns in order 
to draw more informed conclusions. The proposed methodology that should be followed for such a long-
term avifaunal survey, derived based on studies conducted for other large windfarms such as this in Sri 
Lanka is given in Annex 9. Therefore, the impact of the proposed development in migratory paths and 
avifauna in the area needs to be further updated based on such a study including. Further, the mitigation 
measures that are needed to address critical impacts on avifauna should be identified based on the 
proposed one-year avifaunal assessment. 

Impacts on Elephants 
Presence of elephants was observed in the Marichcikatti Forest reserve. However, based on the 
evidence present (elephants were not directly observed but their presence was ascertained based on 
the age and density of dung piles observed) the Forest reserve makes up only part of the seasonal 
range of elephants. However, establishment of wind turbines will not have any impact on their habitat 
use as (a) The wind turbines will be placed at least 500 m apart and therefore they will not act as a 
barrier for their movement) (b) The amount of land affected is less than 4% of the extent of the forest 
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reserve and therefore loss of habitat for elephants is negligible (c) the wind turbines do not pose any 
direct threat to elephants. Therefore, this was not considered as a major impact and thus not discussed 
in detail under the impacts of the project. 

Impacts to Marine habitats  
Construction of turbine base and access routes 

Since the project has no plans for marine interventions, the direct impact on the marine environment 
would be minimal. However, since there are few wind turbines planned to place within the coastal zone.  
Construction of wind turbines will not have direct impact on marine environment or marine organisms. 
Some indirect impacts would result from sediment that would run off to marine environment during the 
construction phase of wind turbines. Such impact will be short time in duration and can be minimized 
by maintaining good practices during earth excavation. 

The impacts on marine habitats are expected to be low in nature given that construction activities will 
not take place within the marine environment and are highly localized in extent. However, the 
construction of turbine bases and access routes may disturb the dune formations in some areas if they 
fall in dune areas.  In such a case the impact may be medium and local. 

Mobilization of fishing boats  

Since there is no marine construction and plan for any support vessels to be used for the project to 
interfere with fishing boat operations, the impact on boat movements would be minimal. However, there 
can be some temporary disturbances to fisher movements during the construction of access routes and 
turbine bases.  

Risk of the introduction of foreign species  

Since there are no direct marine interventions, it is not expected risk of introducing invasive and non-
indigenous species to the marine environment.  Indirect impacts will be due to changes in water quality 
such as elevated suspended particles due to coastal construction work and the impacts would be 
temporary and low in nature.  

Impact of noise due to construction 
If any pile driving is to be used for construction work, some noise and vibration would be expected. 
However, considering the distance from the nearshore environs, the impacts due to noise and vibration 
on the marine environment would be negligible.  

Operational impacts 
No significant impact on the marine environment is expected during the operational phase of wind 
turbines, collector network, transmission line or the collector substation. However, noise from the 
turbines would have some disturbances to fisher camps close by, especially at night when the ambient 
noise levels are low.  

Fisherman's concern on wind turbine noise impact on fish availability 
There is a growing concern from the fishermen, during the field survey interviews with some fishermen 
that noise generated from the turbine would scare the nearshore fish away and fish catch of the artisanal 
fishers will be reduced.  

Very loud sounds of relatively short exposure, such as those produced during pile driving, can impact 
nearby fish. This project will not involve in any offshore activities. There is no scientific evidence for 
claiming that the noise generated in the air would have an impact on fish or fisheries based on 
perception of fish. It is not the sound, but vibration is the factor affecting the fish most. The wind turbine 
will be far from the coast and vibration from the moving parts of the turbine will be negligible when 
reaching the sea and barely would sense by the fish. Sound pressure levels with distance of a typical 
wind turbine in relation to household equipment is given in the Figure 4.1. 
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Figure 4-1: Sound pressure level of a typical wind turbine in function of the distance compared 
with typical household appliances. (Source: GE Global Research; National Institute of Deafness 
and Other Communication Disorders (NIDCD part of NIH).
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 Hydrological and water quality impacts 

The main project activities are the installation of 34 wind towers, construction of access roads, establishment 
of a Grid Station and the construction of 220 kV transmission line. The wind tower will be installed in the center 
of the allocated land and its extent is about 0.76 ha (85 x 90 m). The tower base is a concrete structure (20 m 
x 20 m) that rests on a pile foundation and its top surface is about 300 mm above the general ground level. 
The grid/ collector substation will be constructed on about 5 acres land. The site preparation including clearing, 
cutting, and filling will be done to level the sites for project activities. The filling activities will be expected on 
many tower sites and roads. In addition, foundation work will be done to install the transmission towers. 

The proposed internal access roads are gravel roads or concrete roads. The proposed road width is about 5 
m and the average road height is 600 mm concerning the ground level. The proposed access road traces lie 
across the depressions, minor streams, low lying areas, and high ground surfaces. The locations of proposed 
road traces are given in Figure 4.2 (Annex 6) 

It is noted that different types of improvements will be done for the internal roads to mobilize the required 
equipment and its future maintenance purposes.   

�         Some roads could be used as it is or minor improvements (drains on either  
       side of the road). 
�         Major improvements of roads like widening, filling, culverts, and improving  
       drains of the road. 
�         Construction of new entrance roads to the wind tower locations. 

As a result of proposed site preparation and construction activities, impacts could be created mainly due to 
the changing in the hydrological environment.  
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Figure 4-2: Locations of the proposed access roads to the proposed wind tower locations, 
Mullikulam, Mannar. 
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4.3.1 Impact on natural drainage pattern (flow pattern) of the area due to blockage of 
drainage path ways. 

Due to site preparation for wind towers and grid station, filling of the required area around the tower (If 
needed), construction activities for installation of wind towers, installation of electricity towers, rehabilitation 
of existing roads, and construction of new roads to the wind tower locations, fine material (gravel, sand, silt, 
and clay) could be added to the environment. 

Installation wind towers and related activities:  

As per the proposed activities, drastic changes in the topography of the tower locations and its surrounding 
area, and changes in the surface water flow directions due to excavation or filling and installation of wind 
towers will not be expected. During the rainy period, fine material such as clay, sand, and silt could be 
added to the depression, streams, and beach through overland flow and minor streams. The number of 
expected materials to be added to the depressions, paddy land, and streams from tower locations are 
negligible due to the existing topographical conditions. Therefore, any considerable impacts on the natural 
flow pattern could not be expected from the wind tower installation activities. 

It was noted that some filling activities are needed for some proposed wind power sites. During the rainy 
period, some amounts of fine materials could be added to the depression, paddy lands, and streams. 
Therefore, earth drains with silt traps will be constructed in the area around each allocated land for wind 
towers in order to control the movement of fine materials to depressions, paddy lands, and streams during 
the rainy period. 

Construction of access road between towers and other road development:  

The proposed access road trace lay across the depressions, minor streams, low laying areas, paddy lands, 
banks of canals, and high ground surfaces. During the construction of the access roads, the filling of gravel 
and rock boulders, packing and compaction, and construction of culverts, and course ways will be done 
based on the site conditions. The required gravel and rock boulders will be purchased from the licensed 
miners of the Northern Province. 

The proposed road traces for the project are given in Figures 4.3- 4.5. The present road conditions, 
proposed improvements, and expected impacts are given below. 

BC road segment: Proposed road segment lies along the left side of the irrigation canal and the present 
road width is not sufficient. Road improvement including widening, filling, compaction, and construction of 
culverts will be done to mobilize the required equipment. During the rainy period, some of these materials 
could be added to the irrigation canal and paddy land. 

AB road segment: Proposed road lies along the dam of the irrigation tank. Some road improvements in 
selected places (access road starting area) including widening, filling, and compaction will be done to 
mobilize the required equipment. During the rainy period, some soil materials could be added to the 
irrigation tank and paddy field, and field drains. 

DE road segment: New road will be constructed to mobilize the equipment to the wind tower located along 
the existing footpath and paddy land. The filling, compaction, and construction of culverts and drains will 
be done mainly during the construction. Therefore, some soil materials could be added to paddy land 
located on either side of the proposed road. 

FG, OP, and UV road segments:  Clearing of bushes along the road trace, filling, compaction, and 
construction of culverts and drains will be done during the road construction. As a result of these activities, 
soil materials will be generated and added to the environment. During the rainy period, some of these 
materials could be added to the depression. 

SW, WT, HI, and LM road segments:  Clearing of bushes along the road trace, cut and filling, compaction, 
construction of culverts, drains, and course ways (if necessary) will be done during the road construction. 
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As a result of these activities, soil materials will be generated and added to the environment. During the 
rainy period, some of these materials could be added to the depression, and streams. 

KL, WW1, QR, XY, JH, access road to WT 1, WT7, and WT 4: Rehabilitation of existing road (filling, 
compaction, widening, culvert) will be done.  As a result of these activities, soil materials will be generated 
and added to the environment. During the rainy period, some of these materials could be added to the 
depression, and streams. 

As per the site preparation and construction activities, a considerable amount of fine materials will be 
generated and added to the environment. During the rainy period, some of these materials could be added 
to the paddy lands, irrigation canals, depressions and seasonal minor streams. The expected amount of 
siltation could be low due to the flat topography. However, several steps including proper construction 
practices will be taken to preserve the hydrological environment and manage the movement of fine 
materials with the overland flow to the paddy lands, irrigation canals, depression, and minor streams. 
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Figure 4-3:  Proposed road traces in southern part of the project area.  
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Figure 4-4: Proposed road traces in northern part of the project area. 
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Figure 4-5: Proposed road traces in the middle part of the project area. 

4.3.2 Impact on surface water and groundwater quality (during the construction and 
operation). 

All water samples for the analysis were collected during the dry period. Water quality in irrigation tanks 
shows the evaporation effect. The analyzed chemical water quality parameters are below the SLS 
guideline due to the rainy effect in the upstream area. The groundwater quality is an inherent property 
of the particular aquifer.  

The project developments are limited mainly to the CSS site, wind power sites, entrance roads, and its 
surrounding area. During the rainy period, fine material such as clay, sand, and silt could be added to 
the depression and streams through overland flow as a result of project site preparation and 
construction activities. The existing physical quality of water such as colour and turbidity of the surface 
water in depression and stream close to project sites during the rainy period could be increased further.  
Apart from that, any chemical change of existing water quality could not be expected due to project 
activities. 

After completion of the construction activities, the water quality of the surface water will be improved to 
existing conditions. In addition, any change of groundwater quality of the area could not be expected 
due to project activities. 

4.3.3 Impact on the bank stability along the lagoon /estuary, or other water bodies 
located within project site frontage (if any) 

Wind tower location 9 is shifted about 65 m away from the beach line. About 90 m x 85 m land area 
centering to the wind tower (WTG 9) will be filled and compacted during the construction. Also, the 
gabion wall will be constructed along the boundary of the filled area facing the beach. Therefore, the 
expected impact on the beach line will be minimum. 

4.3.4 Impacts due to haphazard disposal       

The possible haphazard disposal due to project activities is petroleum products that are used in 
CSS/GSS and regularly to run all machines. The petroleum products could be leaked to the ground 
surface during servicing or due to unexpected leakages. These petroleum products could be infiltrated 
into the ground or move with the overland flow during the rainy period.  
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The amount and the probability of adding it to groundwater sources are in very higher in the coastal 
areas and areas with sandy soil compared to inland areas with clayey topsoil. The periodic vehicle 
services should be done at the service station and any waste oil should not be discharged to the 
environment. 

Impact on stability and seasonal dynamics of sand dunes 
Like in coastal sand dunes elsewhere in the country and worldwide, coastal sand dunes along the 
shoreline in the project area too have been developed naturally when sea-level rise slowed down. Wave 
action and onshore winds are the main agents for coastal dune development and sufficient sand supply 
to the coast is a primary condition. The coastal dune belt in many cases protects low-lying hinterland 
from processes like tsunami waves / flooding by the sea. Dune erosion therefore can be a serious 
threat. 
 
A coastal dune can suffer large losses when affected by storm waves. The front dune can be taken 
away over several tens of meters, leaving a steep dune scarp (Figure 4.6). 
 

• The actual dune loss depends on many factors; 
• beach geometry: beach slope and width; 
• grain size; 
• dune geometry: dune face slope, dune crest elevation; 
• nearshore morphology: nearshore slope, rip-channel embayment, nearshore sandbars, 

subtidal morphology; 
• beach and dune vegetation; presence of foredunes; 
• presence of hard engineered structures; 
• alongshore variability in wave energy and dune height. 
• The dune toe elevation (beach width x slope) appears to be a major factor and observations 

show that vulnerability to erosion decreases with increasing dune toe elevation. However, 
there is also strong evidence that dunes are less impacted by storms when situated on 
dissipative flat beaches than on reflective steep beaches. 

Dune loss also depends on storm characteristics: maximum sustained wind speed and duration; 
maximum water level and simultaneous wave height, period and incidence angle. If at least part of the 
dune belt survives the storm, it can recover by natural processes – similar to the processes that created 
the original dune. The sand eroded from the dune is removed further down by the backwash and the 
seaward undercurrent under the breaking waves. Most of the sand is deposited on the lower beach or 
upper shore face. In cases where strong rip currents are present or a strong ebb current from nearby 
inlets, some of the sand can even be transported far offshore. The slope of the cross-shore profile 
gradually decreases, and consequently the rate of dune erosion will decrease with time during the storm 
surge. Usually, the limited storm surge duration does not allow for the development of a new equilibrium 
profile. The shape of the cross-shore profile after the storm surge, which is a transient state between 
the initial profile and the storm equilibrium profile, is often called 'storm erosion profile'. 

Figure 4-6: Dune Failure Mechanism 

 



137 

 

Impact on stability and seasonal dynamics of sand dunes within the project area are expected and 
taken place in seaward bounded sections of sand dunes which are located close distance to the 
shoreline whereas sand dunes located away from the sea waves hit areas are free from the erosion 
during the SW monsoonal period. These sand dunes are get eroded during active periods of SW 
monsoon period. But are get refilled and rebuild during non-monsoon periods.  

On the other hand, sand dunes located away from the sea waves impacted areas are generally free 
from the sea erosion during the SW monsoonal period and seasonal dynamics of such sand dunes are 
negligible and act as stable sand dunes. 

At some coastal sections of the project area, up to 4m high lateritic formations are identified in close 
proximity to the shoreline. During the active periods of SW monsoon, seaward directed sections of these 
lateritic formations are partly got eroded. As a result, seaward directed sections of lateritic formations 
are seen as somewhat steep cliff structure (Figure 4.7).  

 

Figure 4-7:Erosion of lateritic beds with up to 4m height within the project area during the SW 
monsoon active periods and forming steep limestone cliffs 

Disposal of debris / restoration 

When construction commences, ground materials of each of the 34 wind turbine localities will have to 
be cleared. Field study revealed that these sites comprise of one or more type of following formations: 
Beach sand, Dune sand, Sand spits, Red Earth, Brown Earth, Kal Aru Formation (composed of 
consolidated hard sandy, clayey and calcareous materials with ferruginous gravel), Alluvium (Alluvial 
sand & alluvial clay), Beach Rock, Lateritic gravel and Gravel Beds. 

When making foundation structures of each location, overburden materials will have to be cleared 
based on the N values of drilling data. Some of these excavated materials (like sand, Red Earth, Brown 
Earth, lateritic gravel and gravel beds will be used for filling purpose of each of the wind turbine location, 
after constructing the wind turbine structure. The other excavated materials, such as clay, beach rock 
and alluvium cover will be disposed systematically within the identified location. Approval will be 
obtained from the Local Authority / Divisional Secretary for the disposal of debris in systematic way 
within the identified location. 

After erecting turbine structures, its surrounding area will be systematically filled with suitable soil 
materials (preferably Red Beds) and its slopes will be maintained in 1:3 ratio and vegetation cover on 
the side slopes and the soil filled area in order to avoid soil erosion from the side slopes and the soil 
filled area. The soil filling process will be undertaken considering the elevation of the surrounding area 
to avoid water stagnation during rainy period in and around each turbine structure. Then silt traps will 
be erected at each location by considering the drainage path at each locality. The drainage path will be 
maintained in order to drain water properly during rainy periods without stagnation.  
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 Impacts on Coastal Environment 

The project activities during the construction stage would mainly involve clearing of vegetation, 
excavating, filling, compacting, leveling associated with access road construction, wind turbine tower 
foundation construction, erection of towers, installation of wind turbines etc. The construction activities 
would also involve the improvement of the access road by filling, compacting, levelling, and paving as 
required. In view of the large scale of turbines and associated tower structures, large/heavy 
equipment/machinery-such as cranes-are to be used for construction. In addition, a large area would 
be required for the temporary storage of large components of turbines, such as turbine blades, tower 
segments, and, hence, a wider area around each wind turbine location is to be demarcated, as stated 
in Section 3.2, for the use of project activities. 

Except for regular/routine maintenance and repair activities, no other significant physical project 
activities in the coastal environment are envisaged during the operational stage. 

4.4.1 Impacts to the Beach, Shoreline and Coastal Vegetation 

Although a wider area surrounding each wind turbine location is to be demarcated for the use in project 
activities, the main construction activities of excavating, filling, compacting, leveling associated with 
foundation construction are to be concentrated at the locations of wind turbines, many of which are 
located well away from the shoreline-beyond the coastal setback distance of 65 m-in the study area. 
are located well away-more than 100 m-from the beach and shoreline in the study area. A possibility 
exists for soil erosion, siltation, blockage/restriction of natural drainage patterns leading to soil 
degradation and water logging/localized flooding in the area. However, due to the relatively flat nature 
of the terrain, a high-level impact is not envisaged due to such activities. No significant changes in 
nearshore/beach/coastal processes are expected to be caused by project activities and no significant 
impacts to the beach and shoreline are thus envisaged. However, due to relatively closer proximity of 
the wind turbine WT-9 to the shoreline than the other wind turbines, a possibility exists for the wider 
area demarcated around it to facilitate project activities to extend to the beach area with seasonal 
variations. Hence, a low/moderate impact to the beach and shoreline is thus envisaged in the vicinity 
of the wind turbine WT-9. 

Clearing of vegetation in the wider area demarcated around each wind turbine location is to be carried 
out to facilitate project activities which would involve the removal of the scrub vegetation and the groves 
of trees, if any. The area around a nearby wind turbine, currently in operation, is shown in Figure 4.8. 
Except for grass cover, the area has been kept clear of scrub vegetation and trees. Permanent removal 
of scrub vegetation and trees in the wider area surrounding each wind turbine location is thus required 
for project activities. However, the vegetation to be removed are not unique to the sites to be cleared 
and found in other parts of the study area. A moderate impact is thus envisaged on coastal vegetation 
in the study area. 

  

Figure 4-8: Cleared Area around a Wind Turbine Location, Mannar island 
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4.4.2 Impacts on Stability and Seasonal Dynamics of Sand Dunes (If Any) 

As stated in Section 3.2, sand dune type of formations is present along parts of the coastline in the 
study area. If carried out in the vicinity, construction activities which involve clearing of vegetation, 
excavating, filling, compacting, leveling are likely to adverse impacts on the stability of sand dunes. 
However, such activities concentrated at the locations of wind turbines, many of which are located well 
away-more than 100 m-from the beach and shoreline in the study area. No significant impacts on 
stability and seasonal dynamics of sand dunes are thus envisaged due to project activities. 

 Socio-economic and cultural impacts 

4.5.1 Impacts on land use and zoning  

The area has been declared as a sustainable energy production zone under section 12(1) of the Sri 
Lanka Sustainable Energy Authority (SLSEA) Act, No. 35 of 2007by the Sri Lanka Sustainable Energy 
Authority through the gazette number No. 1858/2 - Thursday, April 17, 2014. The CEB implements this 
project under the license of the SLSEA.   The project will not impact any of the land use and zoning. 
The project will not alter significantly the landscape or any other land use pattern of the project area. 
Communities can use the land for the same purpose for which they have been using the land before 
the project.  

The project has identified lands for installing the wind turbines, access roads improvement, collector 
cable networks, grid substation, and construction of a 220kV transmission line. Those land plots differ 
in land use and ownership. 

4.5.2 The wind turbines, collector substation, access roads and the transmission line 

The CEB will use 90.6 ha of land to install 34 wind turbines. All wind turbine sites, except one location, 
are located within the Marichchikatti Reserved Forest. The paddy lands are not acquired for the CEB, 
there will be no disturbances to the cultivation within the no-intervention reservation area and the 
cultivation can be restored once the transmission tower construction is completed. 

Human inhabitancies and structures were identified within none of the land plots being identified for 
establishing the wind turbines. The impacts of these components are confined to economic 
displacements.  

Table 4-2: Current land use pattern of the land plots of the wind turbine sites 

Name Area (m2) Area (ha) % 
Barren Land 16695 1.67 1 
Barren land (Beach Sand) 140772 14.08 16 
Scrubland/ forest (Marichchikatti RF) 749,227 74.93 83 
 906,694 90.68   

4.5.3 Access roads improvement 

The new roads will be constructed through state or forest land that are currently found as forest and 
scrub land. The project will rehabilitate or improve eight numbers of existing roads with a total length of 
11.08 km. This road improvement will be limited to the existing right of way of those roads.  

Table 4-3: Detail of the access roads to be newly constructed 

No Description Width with 
Shoulder 
(m)  

Lengt
h (m) 

Present 
land use  

Resettlemen
t impacts 
foreseen 

1 Turbine Access Road WTG 01 to 03 5 915 Open Land None 

2 Turbine Access Road WTG 05 to 08 5 1600 Scrubland/ 
Forest None 

3 Turbine Access Road WTG 09 5 410 Scrubland None 

4 Turbine Access Road WTG 10 to 11 5 630 Scrubland None 

5 Turbine Access Road WTG 12 to 14 5 900 Scrubland None 
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6 Turbine Access Road WTG 18 5 50 Scrubland None 

7 Turbine Access Road 19 5 260 Forest None 

8 Turbine Access Road WTG 20 to 23 5 1550 Scrubland None 

9 Turbine Access Road WTG 27 to 28 5 1150 Scrubland None 

Total Length   7465   

 

Table 4-4: Detail of the existing roads to be improved 

No Description Lengt
h (m) 

Availability of 
adequate RoW 

Resettlement impacts 
foreseen 

1 Turbine Access Road WTG 04 320 Yes None 

2 Turbine Access Road WTG 07 300 Yes None 

3 Wijayathilakaramaya Road 1260 Yes None 

4 Road for WTG 16 to 19 1300 Yes None 

5 Road for WTG 24 to 25 1500   
6 Karadikkuli Road 2250 Yes None 

7 
Turbine Access Road for WTG 
31 to 34 and 38 2300 Yes None 

Total Length 9230   

4.1.3 Overhead collector cable networks 
The cables to collect and transfer the electricity generated by the wind turbines to the proposed grid 
substation will be installed as overhead 33 kV line. The underground cables will not be laid along the 
shoulders of the access roads. 

4.1.4 Grid/ Collector substations 
The project will use 2 ha (5-acre) of land to construct the grid substation to dispatch the electricity to 
the 220-kV transmission line to feed the national grid. This is forest land and free of encumbrances and 
triggers no resettlements.   

4.1.5 220Kv transmission line 
No land will be acquired for the right of way of the transmission lines. However, the land required for 
the tower footings will be acquired by the CEB.   

Table 4-5: The land use pattern of the Terminal towers (TT) and the Angle towers (AT) and the 
RoW of the transmission line 

Towers Tower location and the land use pattern along the RoW 

TT1 Outside the proposed CSS land. Forest Land  

AT1 Sand excavated area, open and dense forest area between TT1 and AT1 

AT2 Sand/ gravel excavated area, open forest area between AT1-AT2.  

AT3 Sand/ gravel excavated area, open forest area between AT2- AT3. 

AT4 Open area, open forest patches between AT3-AT4  

AT5 Open area, a cleared area between AT4-AT5 

AT6 Open area, a partially cleared area between AT5-AT6 

AT7 Open area, a partially cleared area between AT6-AT7 

AT8 Open area, a statue, a small shop, and about 24 coconut trees are in the RoW 

AT9 Open area, Cleared area degraded forest between the angle towers AT8 and AT9 
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AT10 Open area, the line crosses a tank and forest area between AT9-AT10 

AT11 Paddy field, open and degraded forest area between AT10-AT11 

AT12 Paddy field, line traverse’s paddy fields between AT11-AT12 

AT13 Paddy field, line crosses paddy fields between AT12-AT13 

AT14 Paddy field, line crosses the paddy fields between AT13-AT14 

AT15 Paddy field, Paddy fields between AT14-AT15 

AT16 Agricultural land, Crosses paddy fields, degraded forest area between AT15-AT16 

AT17 Open area, line traverses through a young coconut plantation between AT16-AT17 

AT18 Bare land, line crosses forest between AT17-AT18 

AT 19 Paddy field, line crosses paddy lands between AT18-AT19 

AT 20 Paddy field, line crosses paddy lands between AT19-AT20 

AT 21 Paddy field, paddy lands between AT20-AT21 

AT22 Paddy field, paddy fields between AT21-AT22 

TT2 located outside the existing GSS- Puthukkamam 

According to the preliminary design of the CEB, the transmission line traverses through forest land, 
right of way (RoW) of the roads, paddy lands, and home gardens. Though the pieces of land required 
for the terminal and angle tower footings are identified, the suspension towers in-between the angle 
towers are not yet identified and finalized at the moment as this should be done during the detailed 
design and final route alignment survey. However, it has been estimated that 83 numbers of 
transmission towers will be placed both on private and state land. Out of this, 10 angle towers and two 
terminal towers are confirmed to locate away from the agriculture land. The land requirement of each 
type of tower is tabulated in Table 4.6. The total land requirement for the transmission line footings of 
the project is 1.02 ha. The land requirement of each transmission line tower requirement is very low 
and negligible compared to the average land holding size (0.4 to 1 ha) per household in the project 
area. Further, the space between the four legs of the tower can be still used by the land owners for 
cultivation once the construction is finished.  The land loss for each tower is very small and hence will 
not have any significant and severe impact. Also, tower footing will always avoid the settlement area; 
hence this will not cause any physical displacement.    

Table 4-6; Types and number of towers and the land requirements 

Tower Type Number of 
Towers 

Average Tower 
Footing Area 
(m2/tower) 

Total Tower Footing Area 

m2 ha 

Angle Towers 22 256 5,632 0.563 

Terminal Towers 2 625 1,250 0.125 

Suspension and Tension Towers 59 56 3,319 0.332 

Total 83   10,201 1.02 
 

No land will be acquired for the right of way (35m width) of the transmission line. But, the tall growing 
trees that exist along the right of way (or Way-leave) will be removed and compensated.  

Table 4-7: The length of the transmission line traverses through lands with different land use 
patterns 

Forest/ Other fallow Home garden/Coconut Paddy 
5.6 km 3.2 km 19.75 km 
19.6% 11.2% 69% 
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Accordingly, 79.3 ha of agricultural land will be temporarily affected considering the loss of crops on a 
strip of land during the construction. The CEB will update this data with a detailed design and land 
ownership investigation.  

 Impacts on existing infrastructure facilities, properties, and crops  

The land plots earmarked for installing the wind turbines, the right of way of the existing and new roads, 
proposed grid substation at Kal Aru, and the transmission line tower footings are free of structures. The 
inventories within the 300m and the 500m diameter from each of the wind turbine shows that the 
turbines will be installed at a reasonable distance from the settlements. Thus, no adverse impacts are 
anticipated on the neighboring settlements due to the noise generated by the wind turbines.   

There are structures (a small shop and a statue) within the RoW of transmission line close to the 
Kayakkuli Tamil school. However, these structures will not be damaged or impacted due to the 
transmission line construction. The project will positively impact the road network of the area by 
developing new roads and improving the existing roads. 

The CEB aligns the transmission line through paddy land to avoid losses of trees as much as possible. 
As per the preliminary design, 136 coconuts, 16 Palmyra, and 02 Neem are the commercially viable 
trees encountered within the transmission line corridor that is traversing through the paddy and home 
gardens. The trees will be removed by the CEB after compensating the owners.    

Table 4-8: Number of trees encountered within the RoW of the proposed transmission line 

Trees Numbers 
Coconut (Cocos nucifera) 136 
Palmyra (Borassus flabellifer) 16 
Neem (Azadirachta indica) 02 

Similarly, the construction activities could cause temporary disturbances to the approximately 79.3 ha 
of agricultural land (paddy and home gardens). Efforts will be made to schedule the construction 
activities during the off-season cultivation period. If such disturbances are unavoidable, the 
compensation will be paid in cash before the construction activities begin.     

The operation and maintenance of the wind turbines and other components of the project are limited 
within its limited land spaces. The impacts of the maintenance and operation will leave no or negligible 
impacts on the infrastructures, properties, and crops. Any unforeseen impacts will be compensated by 
the CEB at replacement cost.  

 Impacts on the fishing community 

The wind turbines are the project’s component that is located near the coastal zone. The Mullikulam 
fishers are operating 03 beach seines in their area from the “Modaragam Aru” to the “Pei Munai” 
northward. The wind turbines will be installed reasonably (aproximaltey150 meters) inland from the 
coast and the wind farms will not be fenced-off. The movement of the vehicles and the fishing 
communities to their landing sites are intact and the fisher camps (Vaadis) can continue to remain in 
their present locations.  The proposed developments on the road network will improve the accessibility 
of the fisher community and their vehicles. Accordingly, no adverse impacts are expected to the fishing 
activities due to the project intervention. Any unforeseen impacts and restrictions on access to the 
landing sites during the construction period will be promptly compensated by the project.  

The community consultation came out with a finding that the people are fears about the project 
considering the wind turbine operation will adversely impact the fishery resources. The community 
mentioned that they got this perception from the fishers of Mannar island. The fishers of Mannar Island 
believed that they are facing a decline in their fish catch and the wind turbine operation under Phase 1 
of the Mannar Wind Power Project is the major cause of this phenomenon. The CEB explained to the 
communities that there is no correlation between the fishery and the wind farm operation and the EIA 
study got the input of a “Fisheries expert” to study in this regard. The study used secondary and primary 
data related to the fishery in the area. The study identified that the decline of fish catch has been 
experienced over the past few years and is not a recent occurrence. The decline of fish production may 
couple with multiple reasons such as overfishing, habitat destruction, illegal fishing activities, and 
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pollution, and such activities are frequently documented in the Gulf of Mannar. The detailed report of 
the study is provided in the Annex 11.							   

 Impacts on coconut cultivation/plantation due to erection of transmission 
line 

The preliminary design of the transmission line has been prepared to minimize the loss of commercially 
valued trees. 65.7% of the transmission line traverses through paddy lands to avoid cutting down the 
trees. 13.7% of the transmission line traverses through home gardens and coconut plantations. There 
are 136 coconut trees grown within the right of way of the transmission line and the extent to which 
these trees would be affected cannot be assessed until the final engineering designs are completed. 
The CEB will take adequate measures to avoid or reduce the numbers of trees to be cut down so that 
any adverse impacts on the livelihoods of the communities could be minimized. The project will 
compensate for the impacts promptly in consultation with the coconut research institute (CRI).  

 Impacts on economic activities such as agriculture, and tourism in the area 

The transmission line component of the project will marginally affect the agriculture activities during the 
construction period. This impact is temporary and will be restored to its original status once the 
construction is over. Approximately 79.3 ha of agricultural land will be temporarily affected considering 
the loss of crops on a strip of land during the construction. The construction-related disturbances will 
be compensated by the CEB at the replacement cost.     

0.0475 paddy land will be permanently lost to the internal approach road construction that will be 
compensated at replacement cost. The impact of this land lost is negligible comparing to the average 
land size of the area.   

  Impacts on the livelihood of the neighboring communities 

The project implementation will not have any adverse impacts on the local communities. The 
settlements, structures, and fishery-related activities have been avoided by the micro sitting of the wind 
turbines and other project components.    

The local comminute will benefit through temporary employment opportunities the project creates during 
the construction period. There will be permanent employment opportunities during the operation phase 
of the project. The CEB disseminates the information about the employment opportunity to the 
neighboring communities the project would create.  The CEB will ensure to include the clauses in the 
construction contract to prioritize the local labor utilization for the project work.  The fishers and other 
groups of the communities who are involved in the seasonal livelihood also can use this employment 
opportunity to enhance their incomes.   

 Impacts due to removal of Palmyra trees 

The inventory survey identified 16 young Palmyra trees within the RoW of the proposed transmission 
line. The loss of Palmyra will not significantly affect the community’s livelihood and the trees will be 
compensated in consultation with the Palmyra Development board.  

  Any relocation of families if so relocation sites facilities to be provided etc. 

The Project doesn’t cause any physical resettlement and the land lost will be compensated at the 
replacement cost. No relocation sites and facilities are required to be provided.  

  Impacts on scenic beauty and visual environment (flickering effect) 

The visually interfering components of the project are the wind turbines, grid substation and the 33/ 220 
kV transmission lines. The wind turbines are visual to the eye from a far distance compared to the 
transmission line. The rotating blades of wind turbines can cast intermittent shadows to a person located 
in the shadow of the wind turbine – termed shadow flicker. Because wind turbines are tall structures, 
shadow flicker can be observed at considerable distances but usually only for a brief time at any given 
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location. In some circumstances for some people shadow flicker may cause annoyance, however it is 
not generally associated with adverse health impacts. Sri Lanka does not have any specific guidelines 
for wind park shadow flicker. Blade glint is not expected to cause any issue, provided the wind turbine 
supplier ensures that blades supplied are coated with a low reflectivity treatment, as has been specified 
by the wind farm technical specification.  

The wind turbines are proposed to locate within the forest area mostly that will avoid visual disturbances 
to the community. The shadow flicker effect of the wind turbines is not an issue to the people because 
of their distance to the wind turbines.   

The transmission lines could visually interfere to an approximate distance of 500m. The transmission 
line is traversing mostly through forest and paddylands avoiding settlements. The collector substation 
(CSS) will be in a scrubland/forest land near Kal Aru river. 

  Any impact on the proposed or planned government / private sector 
development activities in the vicinity. 

The area has been declared as a sustainable energy production zone under section 12(1) of the Sri 
Lanka Sustainable Energy Authority (SLSEA) Act, No. 35 of 2007by the Sri Lanka Sustainable Energy 
Authority through the gazette number No. 1858/2 - Thursday, April 17, 2014. The CEB implements this 
project under the license of the SLSEA.   The project will not impact any of the land use and zoning. No 
other development plans were identified as being proposed in the area.      

  Impacts due to transportation of material and equipment and increase in 
traffic volumes during the construction period  

The use of heavy vehicles on existing roads will be required for carrying construction materials, plants, 
and equipment. Traffic congestion and road accidents could increase due to the more traffic added by 
the construction works and vehicles.  The transportation of wind turbines and other components of the 
project will take place via the roads during the nighttime with adequate traffic safety measures. The 
project will develop and implement a traffic and safety management plan to avoid and reduce traffic-
related inconveniences to the local communities.  The local communities will be benefited through the 
proposed road improvements under this project.  

  Impacts due to waste and hazardous waste 

The construction work including land clearance and excavation work for the wind tower/ transmission 
tower foundations and for access roads shall generate non-hazardous waste such as spoil and 
vegetational debris.  There could be scrap materials as well as packaging materials, food wastes, plastic 
bottles etc., in significant quantities when there are about 60 employees engaged at various types of 
work in the project site.  

Further the hazardous waste constitutes oils, fuels and their storage containers, and cleaning materials 
such as cotton and cloths cleaning fluids, paints, degreasers and other similar substances. Haphazard 
disposal of them may contaminate the immediate surroundings of the grid substation as well as the 
water holes, tanks and natural water ways e.g. Kal Aru for animal use and will cause pollution of the 
beach and the sea. The contractor will dispose of solid/hazardous waste (if generated at site) at a 
suitably licensed landfill by transporting the solid/hazardous outside of the project area in keeping with 
the good international practice. No hazardous waste will be disposed to unlicensed hazardous waste 
disposal sites.  

  Public and occupational health and safety 

Large-scale projects are the potential to generate public and occupational health risks when the 
contractor is not properly implementing the health policies at worksites. The outbreak of airborne 
diseases like the COVID-19 pandemic, vector or water-borne diseases such as dengue, and, sexually 
transmitted diseases including HIV/AIDS is possible if the health policies are violated. Construction 
workers are more likely to face health and safety hazards because the project involves the erection of 
wind turbines and transmission line footings. There are possibilities of meeting accidents while working 
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at construction sites, handling machines, plants, and equipment, driving vehicles, etc. if proper 
precautions are not implemented. 

Temporary environmental-related impacts like dust emission, noise exposure, etc. are also risk factors 
to be managed.  Working at heights and working with electricity are particularly dangerous activities 
required to implement the project. Only trained workers are permitted to work at height. The appropriate 
emergency preparedness and response plans should be in place at the sites to immediately deal with 
any accident that occurs. 

Considering the remoteness of the project area, the worker's camps/overnight accommodations are 
basic needs of the project construction. The camps a possessing social and public health risks to the 
workers themselves and the neighboring communities.  The accommodation and sanitation and welfare 
facilities may pose a health threat and nuisance to the workers. Uncontrolled vending of food and 
drinking water at worksites may also pose a risk concerning the transmission of diseases like typhoid, 
diarrhea, and dengue in particular. Migrant and illiterate workers can be particularly vulnerable. The 
workforce for construction will be sourced locally, as much as possible. The CEB will ensure that civil 
contract documents will include relevant clauses in this regard.  

  Impacts on sites and monuments of historical cultural and religious 
significance 

Two catholic churches and a community hall are the only cultural and religious structures that fall within 
the project area. The distance from the wind turbines to these structures is more than 450m. There are 
no historical or archeological monuments within the project area. So, the proposed project will not 
adversely affect any social, economic, cultural resources, values, and any other national and cultural 
heritage within the project impact area and in the communities living within the project impact area. The 
project will not affect any of the three places of religious worship or any monuments of cultural or 
religious significance located within the project impact area.  

  Concerns and fears of the local communities 

The communities in the project area expressed their fears about the project during the consultations.  
Their fears, concerns, and issues largely revolved around the information they have heard about the 
wind power project, especially the first phase of the Mannar Wind Power Project of the CEB. The CEB 
tried its maximum to aware the communities of the safety and the safeguards related to wind turbines 
using multiple tools like multimedia presentations, video clips, images, and international research 
findings about the impacts of wind turbines. Their fear was about their livelihood. Their responses to 
the project are as follows. (A consolidated summary of the consultation is in Annex 05.  

1. “Will the sound, vibration, or any other factors generated by wind turbines cause depletion of 
fish resources? The fishers of Mannar Island are correlating the operation of the wind power 
project (Phase 1 of the Wind Power Project of the CEB in Mannar) on Mannar Island to their 
depleted fish catch recently.” 

2. “Will the project adversely impact the paddy cultivation that the CEB proposes to locate a few 
wind turbines in paddy lands?”  

3. “We have very limited land for our cultivation purpose. Using the land for installing wind turbines 
will impact our livelihood. Can’t you find any alternate locations for this purpose?”   

4. “Will the project area be fenced off? If fenced off, fishers will lose access to “Vaadis” (fisher’s 
camps) and the landing site.” 

5. Will the wind turbines along the northern and the southern border of our village affect the 
tranquility of the community life and the future expansion of the settlements along with 
prospective population increases when access to land is restricted by the project? 

6. “How will the project benefit the local community? Will our village get an uninterrupted power 
supply in the future because the power is generated in our area?” 

7. “We have already been adversely affected by the restrictions made by the Forest Department 
and wildlife conservation department in our vicinity. We are afraid that the wind project also will 
put our lives in danger.” 
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5. Chapter 5 Proposed mitigatory measures  

 Mitigation of Impacts on Coastal Environment 

5.1.1 Mitigation of Impacts to the Beach, Shoreline and Coastal Vegetation 

It is recommended that proper construction practices in the form of the usage of minimal areas required 
for constructions, provision of drainage systems-with silt traps where necessary, non-obstruction of 
existing drainage paths/flow in water bodies-with culverts provided where necessary-and restoration of 
the affected area as much as possible after the construction stage need to be adopted as impact 
mitigation measures. It is also recommended that these measures be put in place prior to the rainy 
season and regular monitoring and maintenance activities be carried out during the construction stage. 
Facilitating the regrowth of ground cover in the areas cleared for construction purposes is also 
recommended to minimize soil erosion. 

In addition, it is recommended that the wind turbine WT-9 be shifted to a more interior location, 
preferably beyond the coastal setback distance of 65 m, so that the wider area to be demarcated around 
it to facilitate project activities is located beyond the beach area subject to seasonal variations. 

5.1.2 Mitigation of Impacts on Stability and Seasonal Dynamics of Sand Dunes (If Any) 

Impact on stability and seasonal dynamics of sand dunes within the project area are expected and 
taken place in seaward bounded sections of sand dunes which are located close distance to the 
shoreline whereas sand dunes located away from the sea waves hit areas are free from the erosion 
during the SW monsoonal period. These sand dunes are get eroded during active periods of SW 
monsoon period. This process is a natural process. It could be controlled only by laying rock boulders 
along the shoreline. But under this project such laying of rock boulders along the shoreline is not 
recommended. However, eroded dune sections during SW monsoon periods will be get refilled and 
stabilized during non-monsoon periods.  

On the other hand, sand dunes located away from the sea waves impacted areas are generally free 
from the sea erosion during the SW monsoonal period and seasonal dynamics of such sand dunes are 
negligible and act as stable sand dunes. 

At some coastal sections of the project area, up to 4m high lateritic formations are identified in close 
proximity to the shoreline. These limestone formations are subjected to severe coastal erosion during 
active periods of SW monsoon (Figure 5.1). This process is a natural process and it too could be 
controlled by laying rock boulders along the shoreline. But under this project, it is not recommended to 
lay rock boulders along the shoreline. 

  
Figure 5-1: Erosion of lateritic beds forming steep limestone cliffs up to 4m height within the 
project area 
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Disposal of debris / restoration 

When construction commences, ground materials at each of the 34 wind turbine localities will have to 
be cleared. Field study revealed that these sites comprise of one or more type of following formations: 
Beach sand, Dune sand, Sand spits, Red Earth, Brown Earth, Kal Aru Formation (composed of 
consolidated hard sandy, clayey and calcareous materials with ferruginous gravel), Alluvium (Alluvial 
sand & alluvial clay), Beach Rock, Lateritic gravel, Gravel Beds 

When making foundation structures of each location, overburden materials will have to be cleared 
based on the N values of drilling data 

Some of these excavated materials like sand, Red Earth, Brown Earth, lateritic gravel and gravel beds 
will be used for filling purpose of each of the wind turbine location, after constructing the wind turbine 
structure. The other excavated materials, such as clay, beach rock and alluvium cover will be disposed 
systematically within the identified location. Approval will be obtained from the Local Authority / 
Divisional Secretary for the disposal of debris in systematic way within the identified location. 

After erecting turbine structures, its surrounding area will be systematically filled with suitable soil 
materials (preferably Red Beds), its slopes will be maintained in 1:3 ratio and suitable ground cover on 
the side slopes in order to avoid soil erosion. The soil filling process will be undertaken considering the 
elevation of the surrounding area to avoid water stagnation during rainy period in and around each 
turbine structure. Then silt traps will be erected at each location by considering the drainage path at 
each locality. The drainage path will be maintained in order to drain water properly during rainy periods 
without stagnation.  

Mitigatory measures- Hydrological aspects 

The main impacts due to the project activities are siltation (mainly to the depressions, seasonal minor 
streams, and lagoon), disturbance to seasonal streams, and water quality changes in surface water 
streams crossing the access road. Following measures including proper construction practices will be 
taken to preserve the hydrological environment and manage the movement of fine materials with 
overland flow to the depression, irrigation canal, irrigation tanks, and minor streams. Drainage 
management plans for each wind tower site and access road will be developed in order to control the 
siltation as well as management of the overland flow of the sites. 

Drainage Management Plan for access Roads 

Three options of designs (Figure: 5.2) will be used during road construction and rehabilitation based on 
the soil conditions. The culverts or course ways will be provided for all depression and drainage paths 
to flow overland flow of the area to the available streams. 
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Figure 5-2: Different design options for access road.  

The trapezoidal earth lock and spill drains (Bottom width of canal - 0.4 m, depth of flow -0.3 m, depth 
of canal-0.5 m, and top width of canal – 1.2 m)   for all types of road designs will be constructed on 
either side of the road to collect the overland flow. The slopes of the block drains shall be maintained 
with suitable ground cover in order to control the siltation to the earth lock and spill drains.  Also, the 
shoulders of the road will be maintained for a 1:1 angle and a suitable ground cover will be planted at 
the shoulders of the road. Collected water in the earth lock and spill drains will be flowed to the 
depressions and existing drainage paths and finally to the streams. Silt will be trapped within the drain 
and water will flow from one drain to another depending of the slope. The causeway similar to access 
road width will be provided for all seasonal streams to avoid the stagnation of storm water at stream 
crossing areas and to have smooth stream flow. The pre-cast concrete Hume pipes (600 mm) will be 
used for depression areas to pass the available water without stagnating during the year. Some 
proposed road segments are along the existing irrigation canal and about 2 m of free space will be 
maintained during the road improvement to control the siltation of the canal.  

Drainage Management Plan for wind tower sites 

The wind power tower sites (85 m x 85 m) will be filled and compacted with gravely soil up to a maximum 
of one meter above the existing ground level and the edge will be maintained by 1:3 slope. A suitable 
ground cover will be introduced on the filled area and slopes. The trapezoidal earth drains and road 
side drains will be provided for each wind tower site and to collect the overland flow within the site. Both 
types of drains will be constructed as per the specification of earth drain (Bottom width of canal - 0.4 m, 
depth of canal-0.3 m, and top width of canal – 1.2 m. The collected overland flow of the site will be 
diverted to the drainage paths or access road side drains. The drainage management plan for each site 
are given below (Figure:5.2 to Figure:5.39). 
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Wind Power site (WT 1): The overland flow of the site flows to the road side drains and finally adds to 
minor stream through road side culvert. Earth drain with two silt traps will be constructed to control the 
adding of fine materials to the road side drains through overland flow.  
ST 1(1): 79

0
 57’ 43.54” E, 08

0
 42’ 56.81” N.      ST 1(2): 79

0
 57’ 43.53” E, 08

0
 42’ 56.52” N 

Wind Power site (WT 2): The overland flow of the site flows to the road side drains and finally adds to 
seasonal water path/irrigation tank through road side culvert. Earth drain with two silt traps will be 
constructed to control the adding of fine materials to the road side drains through overland flow.  
ST 2(1): 79

0
 57’ 27.74” E, 08

0
 42’ 58.22” N.      ST 2(2): 79

0
 57’ 27.75” E, 08

0
 42’ 58.38” N 

 

Figure 5-3: Drainage management plan of the WT 1 site 

 

Figure 5-4: Drainage management plan of the WT 2 site. 
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Wind Power site (WT 3): The overland flow of the land flows to seasonal water path. Earth drain with 
two silt traps will be constructed to control the adding of fine materials to the seasonal water path 
through overland flow.  
ST 3(1): 79

0
 57’17.56” E, 08

0
 42’ 57.68” N.      ST 3(2): 79

0
 57’ 15.72” E, 08

0
 42’ 55.36” N 

 

Figure 5-5: Drainage management plan of the WT 3 site. 

Wind Power site (WT 4): Overland flow of the site flows to road side drains and to the newly developed 
paddy lands. Earth drain with two silt traps will be constructed to control the adding of fine materials to 
the road side drain and paddy lands. 
ST 4(1): 79

0
 57’ 42.17” E, 08

0
 42’ 25.05” N.      ST 4(2): 79

0
 57’ 43.61” E, 08

0
 42’ 26.46” N 

 

Figure 5-6: Drainage management plan of the WT 4 site. 
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Wind Power site (WT 5): The overland flow of the land flows to the depression. Earth drain with two 
silt traps will be constructed to control the adding of fine materials to the depression through overland 
flow.  
ST 5(1): 79

0
 57’ 04.52” E, 08

0
 42’ 19.59” N.      ST 5(2): 79

0
 57’ 05.74” E, 08

0
 42’ 16.76” N 

 

Figure 5-7: Drainage management plan of the WT 5 site. 

Wind Power site (WT 6): Overland flow of western part of the land adds to road side drains   and 
eastern part of the land flows to road side drain and forest area. Earth drain with four silt traps will be 
constructed to control the adding of fine materials to the road side drain and forest area.  
ST 6(1): 79

0
 57’ 07.33” E, 08

0
 42’ 03.65” N.      ST 6(2): 79

0
 57’ 07.41” E, 08

0
 42’ 00.48” N. 

ST 6(3): 79
0
 57’ 06.03” E, 08

0
 42’ 03.23” N.      ST 6(4): 79

0
 57’ 06.90” E, 08

0
 42’ 00.43” N. 

 

 
Figure 5-8: Drainage management plan of the WT 6 site. 



152 

 

Wind Power site (WT 7): Overland flow of northern part of the land adds to road side drains   and southern part of 
the land flows to road side drain and forest area. Earth drain with three silt traps will be constructed to control the 
adding of fine materials to the road side drain and forest area.  
ST 7(1): 79

0
 57’ 38.29” E, 08

0
 41’ 50.83” N.      ST 7(2): 79

0
 57’ 38.10” E, 08

0
 41’ 50.53” N 

ST 7(3): 79
0
 57’ 35.30” E, 08

0
 41’ 51.65” N 

 

Figure 5-9: Drainage management plan of the WT 7 site 

Wind Power site (WT 8): Overland flow of eastern part of the land adds to road side drain and western 
part of the land flows to road side drain and forest area. Earth drain with three silt traps will be 
constructed to control the adding of fine materials to the road side drains and forest area.  

ST 8(1): 79
0
 57’ 05.68” E, 08

0
 41’ 41.21” N.      ST 8(2): 79

0
 57’ 07.68” E, 08

0
 41’ 41.18” N 

ST 8(3): 79
0
 57’ 07.96” E, 08

0
 41’ 41.13” N 

 

Figure 5-10: Drainage management plan of the WT 8 site. 
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Wind Power site (WT 9): Site is located on the unconsolidated beach sand formation and occurrence 
of overland flow conditions will be minimum level. Therefore, earth drain without silt traps will be 
constructed. In addition, a gabion wall will be constructed along the boundary facing to beach to control 
the adding of fine materials to the beach.  

 

Figure 5-11: Drainage management plan of the WT 9 site. 

Wind Power site (WT 10): Overland flow of the land flows to sea through seasonal water path. Earth 
drain with two silt traps will be constructed to control the adding of fine materials to the seasonal water 
path.  

ST 10(1): 79
0
 57’ 16.19” E, 08

0
 41’ 12.68” N.      ST 10(2): 79

0
 57’ 13.59” E, 08

0
 41’ 11.25” N 

 

Figure 5-12: Drainage management plan of the WT 10 site. 
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Wind Power site (WT 11): Overland flow of the land flows to depression. Earth drain with two silt traps 
will be constructed to control the adding of fine materials to the depression.  

ST 11(1): 79
0
 57’ 25.61” E, 08

0
 41’ 10.60” N.      ST 11(2): 79

0
 57’ 23.92” E, 08

0
 41’ 11.53” N 

 

Figure 5-13: Drainage management plan of the WT 11 site 

Wind Power site (WT 12): Overland flow of the land flows to depression. Earth drain with two silt traps 
will be constructed to control the adding of fine materials to the depression.  

ST 12(1) : 79
0
 57’ 05.18” E, 08

0
 40’ 35.07” N.      ST 12(2) : 79

0
 57’ 07.93” E, 08

0
 40’ 34.16” N 

 

Figure 5-14: Drainage management plan of the WT 12 site. 



155 

 

Wind Power site (WT 13): Overland flow in northern side flows to road side drain and overland flow of 
southern side flows to depression. Earth drain with three silt traps will be constructed to control the 
adding of fine materials to the road side drain.  

ST 13(1): 79
0
 57’ 17.27” E, 08

0
 40’ 27.21” N.      ST 13(2): 79

0
 57’ 14.70” E, 08

0
 40’ 28.74” N 

ST 13(3): 79
0
 57’ 13.04” E, 08

0
 40’ 26.04” N 

  

Figure 5-15: Drainage management plan of the WT 13 site. 

Wind Power site (WT 14): Overland flow in the land adds to road side drains and finally adds to 
depression/ stream through road side culvert. Earth drain with four silt traps will be constructed to control 
the adding of fine materials to the road side drains.  

ST 14(1): 79
0
 57’ 24.16” E, 08

0
 40’ 19.76” N.      ST 14(2): 79

0
 57’ 24.36” E, 08

0
 40’ 20.09” N 

ST 14(3): 79
0
 57’ 26.70” E, 08

0
 40’ 18.26” N.      ST 14(4): 79

0
 57’ 26.86” E, 08

0
 40’ 18.53” N 

 

Figure 5-16: Drainage management plan of the WT 14 site. 
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Wind Power site (WT 16): Overland flow in the land adds to road side drain and finally adds to 
depression/ stream through road side culverts. Earth drain with two silt traps will be constructed to 
control the adding of fine materials to the road side drain.  

ST 16(1): 79
0
 57’ 18.58” E, 08

0
 39’ 31.42” N.      ST 16(2): 79

0
 57’ 15.95” E, 08

0
 39’ 32.74” N 

 

Figure 5-17: Drainage management plan of the WT 16 site. 

Wind Power site (WT 17): Overland flow at eastern side flows to road side drain and finally adds to 
depression/ stream through road side culvert. Overland flow at western side flows to depression. Earth 
drain with two silt traps will be constructed to control the adding of fine materials to the road side drain 
and depression.  
ST 17(1): 79

0
 57’ 08.81” E, 08

0
 39’ 35.06” N.      ST 17(2): 79

0
 57’ 05.88” E, 08

0
 39’ 35.03” N 

 

Figure 5-18: Drainage management plan of the WT 17 site. 
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Wind Power site (WT 18): Overland flow in the land adds to road side drains and finally adds to 
depression/ stream through road side culverts. Earth drain with two silt traps will be constructed to 
control the adding of fine materials to the road side drains.  

ST 18(1): 79
0
 56’ 58.44” E, 08

0
 39’ 37.89” N.      ST 18(2): 79

0
 56’ 58.12” E, 08

0
 39’ 38.03” N 

Wind Power site (WT 19): Earth drain with two silt traps will be constructed to control the adding of 
fine materials to the surrounding environment.   
ST 19(1): 79

0
 56’ 54.32” E, 08

0
 39’ 49.16” N.      ST 19(2): 79

0
 56’ 53.29” E, 08

0
 39’ 45.86” N 

 

Figure 5-19: Drainage management plan of the WT 18 site. 

 

Figure 5-20: Drainage management plan of the WT 19 site. 
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Wind Power site (WT 20): Overland flow of the land flows to depressions. Earth drain with two silt traps 
will be constructed to control the adding of fine materials to the depression.  

ST 20(1): 79
0
 56’ 40.24” E, 08

0
 38’ 48.77” N.      ST 20(2): 79

0
 56’ 439.29” E, 08

0
 38’ 51.49” N 

 

 

Figure 5-21: Drainage management plan of the WT 20 site. 

Wind Power site (WT 21): Overland flow of the land flows to sea through depressions. Earth drain with 
two silt traps will be constructed to control the adding of fine materials to the depression and sea.  

ST 21(1): 79
0
 56’ 43.68” E, 08

0
 38’ 33.77” N.      ST 21(2): 79

0
 56’ 42,51” E, 08

0
 38’ 34.59” N 

 

Figure 5-22: Drainage management plan of the WT 21 site. 
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Wind Power site (WT 22): Overland flow of the land flows to sea through seasonal water path. Earth 
drain with two silt traps will be constructed to control the adding of fine materials to the seasonal water 
path.  

ST 22(1): 79
0
 56’ 51.67” E, 08

0
 38’ 18.98” N.      ST 22(2): 79

0
 56’ 50.72” E, 08

0
 38’ 19.35” N 

 

Figure 5-23: Drainage management plan of the WT 22 site. 

Wind Power site (WT 23): Overland flow in the land flows to sea through valleys. Earth drain with four 
silt traps will be constructed to control the adding of fine materials to the finally to sea.  

ST 23(1): 790 56’ 57.05” E, 080 38’ 09.66” N.      ST 23(2): 790 56’ 57.28” E, 080 38’ 09.65” N. 
ST 23(3) : 790 56’ 54.51” E, 080 38’ 08.50” N..     ST 23(4) : 790 56’ 56.14” E, 080 38’ 06.51” N. 

 

Figure 5-24: Drainage management plan of the WT 23 site 
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Wind Power site (WT 24): Overland flow of the land adds to seasonal water path and finally flows to 
sea. Earth drain with four silt traps will be constructed to control the adding of fine materials to the 
seasonal water path. Also, rock will be pawed for the seasonal water path segment within the land 
to control the erosion.  

ST 24(1): 79
0
 57’ 06.20” E, 08

0
 38’ 00.86” N.      ST 24(2): 79

0
 57’ 04.07” E, 08

0
 37’ 59.37” N 

ST 24(3): 79
0
 57’ 05.83” E, 08

0
 38’ 00.97” N.      ST 24(4): 79

0
 57’ 06.18” E, 08

0
 37’ 57.45” N 

 

Figure 5-25: Drainage management plan of the WT 24 site. 

Wind Power site (WT 25): Overland flow of the land adds to road side drain and finally adds to 
depression storage through road side drains. Earth drain with two silt traps will be constructed to 
control the adding of fine materials to the road side drains.  

ST 25(1): 79
0
 57’ 17.74” E, 08

0
 37’ 47.10” N.      ST 25(2): 79

0
 57’ 15.65” E, 08

0
 37’ 48.96” N 

 

Figure 5-26: Drainage management plan of the WT 25 site. 
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Wind Power site (WT 26): Overland flow of the land adds to road side drain and finally adds to irrigation 
tank through road side culvert. Earth drain with two silt traps will be constructed to control the adding of 
fine materials to the road side drain and irrigation tank.  

ST 26(1): 79
0
 57’ 14.75” E, 08

0
 36’ 47.50” N.      ST 26(2): 79

0
 57’ 50.21” E, 08

0
 36’ 15.78” N 

 

Figure 5-27: Drainage management plan of the WT 26 site. 

Wind Power site (WT 27): Overland flow of the land adds to seasonal water path and finally adds sea. 
Earth drain with two silt traps will be constructed to control the adding of fine materials to the seasonal 
water path.  

ST 27(1): 79
0
 56’ 01.56” E, 08

0
 36’ 36.61” N.      ST 27(2): 79

0
 55’ 59.33” E, 08

0
 36’ 38.40” N 

 

Figure 5-28: Drainage management plan of the WT 27 site. 
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Wind Power site (WT 28): Overland flow in the land adds to road side drain and finally adds to field 
drain of paddy land through road side culvert. Earth drain with two silt traps will be constructed to control 
the adding of fine materials to the road side drain and paddy lands.  
ST 28(1): 79

0
 56’ 03.70” E, 08

0
 36’ 20.16” N.      ST 28(2): 79

0
 56’ 05.83” E, 08

0
 36’ 22.18” N 

  

Figure 5-29: Drainage management plan of the WT 28 site. 

Wind Power site (WT 29): Overland flow of the land adds to depression in forest area. Earth drain with 
a silt trap will be constructed to control the adding of fine materials to the depression.  
ST 29(1): 79

0
 56’ 16.26” E, 08

0
 36’ 18.38” N.       

 

Figure 5-30: Drainage management plan of the WT 29 site. 
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Wind Power site (WT 30): Overland flow of the land adds to road side drain and finally depression 
area through road side culvert. Earth drain with two silt traps will be constructed to control the 
adding of fine materials to the road side drain.  

ST 30(1): 79
0
 56’ 20.39” E, 08

0
 36’ 12.76” N.      ST 30(2): 79

0
 56’ 23.92” E, 08

0
 36’ 11.10” N 

 

Figure 5-31: Drainage management plan of the WT 30 site 

Wind Power site (WT 31): Overland flow of the land adds sea through seasonal water path. Earth 
drain with two silt traps will be constructed to control the adding of fine materials to the seasonal 
water path and sea.  
ST 31(1): 79

0
 55’ 16.58” E, 08

0
 35’ 36.51” N.      ST 31(2): 79

0
 55’ 16.77” E, 08

0
 35’ 34.77” N 

 

Figure 5-32: Drainage management plan of the WT 31 site. 
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Wind Power site (WT 32): Overland flow of the land flows to forest area and finally adds to 
downstream irrigation tank. Earth drain with two silt traps will be constructed to control the adding 
of fine materials to the irrigation tank.  

ST 32(1): 79
0
 55’ 28.35” E, 08

0
 35’ 30.56” N.      ST 32(2): 79

0
 55’ 28.57” E, 08

0
 35’ 28.94” N 

 

Figure 5-33: Drainage management plan of the WT 32 site. 

Wind Power site (WT 33): Overland flow of the land flows to forest area and finally adds to 
downstream irrigation tank. Earth drain with two silt traps will be constructed to control the adding 
of fine materials to the irrigation tank.  

ST 33(1): 79
0
 55’ 38.85” E, 08

0
 35’ 23.43” N.      ST 33(2): 79

0
 55’ 39.70” E, 08

0
 35’ 23.70” N 

 

 
 

Figure 5-34: Drainage management plan of the WT 33 site. 
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Wind Power site (WT 34): Overland flow of the land flows to field drain of the paddy land through 
forest area. Earth drain with two silt traps will be constructed to control the adding of fine materials to 
the field drain.  
ST 34(1): 79

0
 55’ 42.07” E, 08

0
 35’ 09.54” N.      ST 34(2): 79

0
 55’ 41.58” E, 08

0
 35’ 10.66” N 

 

Figure 5-35: Drainage management plan of the WT 34 site. 

Wind Power site (WT 38): Overland flow of the land adds to the depression located at the area close 
to northern side. Earth drain with two silt traps will be constructed to control the adding of fine materials 
to the depression.  

ST 38(1): 79
0
 56’ 25.93” E, 08

0
 34’ 12.65” N.      ST 38(2): 79

0
 56’ 26.36” E, 08

0
 34’ 12.64” N 

 

Figure 5-36: Drainage management plan of the WT 38 site. 
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Drainage Management Plan for CSS 

Cleaning, cut and filling, and compaction will be done to level the CSS land and fencing will be done for 
the CSS land. Overland flow of the land is towards the Kal Aru through seasonal water part. 

The trapezoidal rock pawed drains, internal road side drains, and two silt traps will be provided for CSS 
land to collect the overland flow within the site and finally diverts to Kal Aru through seasonal water 
path. The drainage management plan for each site are given below (Figure:5.40). 

ST CSS (1): 79
0
 57’ 37.84” E, 08

0
 38’ 21.32” N.      

ST CSS (2): 79
0
 57’ 37.84” E, 08

0
 38’ 17.17” N.      

 

Figure 5-37: Drainage management plan of the CSS site. 

Mitigation measures- Habitats- Fauna/Flora and tree felling 

One of the main negative impacts arising from wind farms and transmission lines is on avifauna such 
as birds and bats leading to death and injury. Unlike Mannar Island, there were no significant 
aggregations of migratory birds observed as there are no lagoons or mudflats in the project area. The 
sites selected for the construction of wind turbines are located in scrublands and degraded dry-mixed 
evergreen forests in the Marichchikatti Reserved Forest. However, there are a few irrigation tanks 
located in the Karadikkuli and Mullikulam area where bird movements have been observed.  In order to 
make an accurate assessment about the possible impacts on avifauna, especially around irrigation 
tanks, further study focusing on birds and bats is recommended with a view to identify the temporal 
changes in avifaunal assemblage and the behavior. This enables us to determine the type of mitigation 
measures required for avifauna present in the project area. The proposed methodology that should be 
followed for such a long-term avifaunal survey, derived based on studies conducted for other large 
windfarms such as this in Sri Lanka is given in Annex 9.  

Tree felling and Replantation 

The site clearance for tower/ turbine erection, transmission line towers, access road and ancillary 
facilities will be restricted to the necessary footprint area. Vegetation shall not be removed from areas 
falling in land not required for any construction activity. The crane staging area, intervening areas, 
overhead clearance for suspended turbine components shall be planned in such a way that minimum 
tree felling is required. Disturbed areas shall be re-vegetated as soon as the activities in the immediate 
surroundings are completed. CEB/ MWPP shall ensure that the endemic and threatened plant species 
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are not removed during site clearance. In case removal is unavoidable, the same species shall be 
planted after completion of construction activities. The site should be monitored for establishment of 
alien invasive species regularly. The workforce to be instructed to avoid any other activity likely to affect 
the local flora & fauna. 

Mitigation measures are required for restoring the plant species that are Threatened and Near 
Threatened in that area - There are 16 threatened species (5 tree species, 6 shrubs, 3 herbs, and 2 
creepers -Red list 2020), 20 near threatened species recorded from the project area. If the individuals 
are found in the hardstand, these will be removed or damaged due to the construction activities. 
Seedling of these species are found in nearby area and these should be introduced into the localities 
that were not affected by the project. Also, these plants can be replant outside the hardstand (once the 
constructions are over). The project will require a tree/ shrub species related planting program i.e. 
replanting them in the ratio of 1:3. This will be done by the contractor under the supervision of CEB and 
the Forest Department, after the construction work is completed. The CEB/ FD will decide the area for 
replanting, outside of the hardstand, access road, buildings etc. It is required to provide funding under the 
proposed WMPP- Phase III project for implementation of the replantation/ restoration plan for Marichichikatti RF 
prepared by the Forest Department. 

The contractor under the supervision of CEB and FD will implement replantation of the felled trees and 
uprooted shrub species. Assuming that CEB would like to retain the hard-standing area without 
plantation, the replanting area has to be decided after the construction of wind farm. The bidder will 
have the freedom to adjust the area of hardstand with limitations. At present it is not possible to 
demarcate the area of replanting. CEB will decide the locations for tree replantation in consultation with 
Forest Department and the Coastal Conservation Department after implementation of the project. 

Marine Environment 

There is no significant impact to the marine environment from the proposed development since there 
are no marine interventions. Therefore, no mitigation measures are proposed.  

Proposed measures to avoid/ minimize sociological and cultural impacts 

1. The project’s impact whether permanent or temporary, partially or fully should be compensated 
at replacement, before the commencement of the civil works. The disturbances made to the 
cultivable land should be restored by the project up to the satisfaction of the land owner. Any 
vulnerable households affected by the project should be granted special assistance.   

2. The project should adopt measures to reduce the impacts on standing trees and crops. Carrying 
out the transmission lime construction works during the off-seasons of the cultivation could be 
the one strategy to avoid such impacts.  

3. All the land area other than the project’s permanent land use should be made available to the 
land owners to continue their livelihood activities as usual. CEB to develop a mechanism to 
compensate for any temporary loss of cultivation, land preparation for re-storing the cultivation 
in addition to the compensation for the land acquired.  

4. The project area should not be fenced off and communities’ access to the common property 
and resources should not be obstructed.  

5. The meaningful consultation and communication with the project’s host community need to be 
continued throughout the construction and operation period to absorb their genuine concerns 
and to ensure the transparency of the project. Project information should be disseminated to 
the community continuously in local languages.   

6. A community participatory monitoring process and the structure to be established by the CEB 
to monitor the social safeguard aspects of the project implementation and to monitor the fishery 
of the project area to verify the fisher’s fear of fish catch depletion due to the project.  

7. Increasing the project’s scope, changing the project’s footprint or the boundaries should that 
will increase the resettlements and other adverse impacts should be avoided.  

8. An easily accessible and cost-effective grievance redress mechanism (GRM) should be 
established before project implementation to address any grievances arising from affected 
parties. The GRM will equip multi-tier Grievance redress committees (GRC). The GRC at the 
site level, GN level, Divisional Secretary level, and the CEB level are the basic tiers of the GRM. 
The representatives of the affected communities, including a woman, should be a member of 
the GRC at each level. The information on the structure, process, timeframe and contact detail 
of the GRM should be disseminated to the communities.  
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9. The engagement of the local laborers in the project’s workforce should be priorities and the 
CEB should ensure the relevant clauses and include them in the contract documents of the civil 
works. Payment of equal wages for both men and women should be guaranteed.  

10. Civil work contractors under the guidance of the CEB should prepare a social management 
plan to manage any social impacts that arise during the construction period.  Safety and the 
safeguard of the community and the workforce should be ensured and monitored adequately.  

11. The locations for the contractor’s camps and site office should be reasonably kept away to 
avoid any negative interactions with the local community. The CEB/Contractor should carry out 
awareness programs about road safety, worker safety, and communicable diseases to the 
communities and the workforce soon after the mobilization of the contractor. 

12. The CEB should identify the basic community infrastructure needs of the project area in 
consultation with the communities and accommodate those needs into the project’s scope to 
develop at least a few of them.      

13. A health and safety plan including an emergency preparedness and response plan will be 
developed by the contractor based on a health and safety risk assessment considering both 
community and occupational health and safety risks resulting from construction, operation, and 
maintenance and adherence to national health, safety labor laws, and regulations.  

 

 Proposed mitigatory measures for the construction of 220 kV transmission 
line from Kal Aru to Mannar GSS (28.6 km) and the Collector/ grid 
substation 

Impact mitigation in relation to bio-diversity 

The RoW of 35 m that will be directly impacted by the project in forest and scrubland areas does not 
support any critical habitats. Only a few endemic and threatened species of fauna and flora were 
recorded within the 200 m study area. Most of the project related impacts would be confined to the 35 
m corridor. Only the essential number of trees needed for clearance will be felled. All the endemic flora 
species and their populations are found in the nearby area that will not be impacted by the project 
activities. Individuals of tree species are found in the nearby area so that their populations will not be 
affected due to a removal of few individuals. As the proposed activities will not result in a significant 
impact on habitats or species-specific mitigation measures are not needed to protect the ecological 
resources present at the project affected area. 

The loss of habitats in the Marichchikatti natural forest could be compensated by reforestation/ 
restoration of habitats in the adjacent area of the proposed project. The Forest Department would advise 
selecting some area for reforestation and restoration. The CEB could allocate funding for the 
implementation of reforestation using indigenous tree/ shrub species found in the area. 

None of the declared environmentally sensitive areas is located within the project-affected area. There 
are no sensitive ecological areas crossing the proposed route alignment. Migratory paths of small 
mammals and reptiles maybe affected due to construction activities. However, this is not critical due to 
the distance between towers is long enough and therefore adequate passages are available for them 
to move from the places where the construction activities are being carried out. Therefore, mitigatory 
measures such as over passes, under passes or separate corridors for their movement are not required 
during the construction period. 

Mitigation measures 

• CEB will make sure that following requirements are included in the contractual obligations 
with the contractor: 

o Implementation of reforestation/ restoration programme with the advice of Divisional Forest 
Officer- Mannar/ Forestry Consultants.  

o Strict attention on worker force regarding disturbance to surrounding habitats, flora and 
fauna including hunting of animals and fishing in water bodies. 

o Selection of approved locations for material storage yards and labour camps away from 
the environmental sensitive areas.  

o Avoid releasing construction waste (cement particles, rock, rubbles and waste water) and 
sanitary waste to the surrounding water bodies. 
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Impact on economically productive land belonging to private owners 

Sixty-nine percent of the land falling within the route alignment is paddy lands owned by private owners 
or farmers working on shared basis. Farmer Organizations have required the CEB to pay compensation 
for the land which will occupy the tower footings. Other tower footings will occupy the lands at selected 
scrublands, marginal forest areas. 

Mitigation actions: (During the planning stage)  

CEB shall pay compensation to the land owners (both paddy landowners/ homestead owners) for 
damage, disturbance, or disability when affected as a result of the construction of tower footings, and 
for the maintenance of the way leave in accordance with the Electricity Act No 20/2009 and its 
subsequent amendments (which provides for clear procedure of paying compensation.)  In this regard 
the CEB:  

o Ensures enforcement of instructions given in the circulars issued by the Public Utilities 
Commission delegating power for the DSs to pay compensation / resolve conflicts. Pay 
compensation after a fair valuation process (which is exercised through the Divisional 
Secretary: Land under different tenure regimes and different crop patterns to be considered 
when valuing  

• CEB will take note of on- going & planned development activities when the transmission line is 
finally aligned on ground, when construction of the tower foundations (footings) and in the way 
leave corridors  

• Align the final route not to traverse above any houses, physical cultural resources underneath 
the transmission line way leave corridor. Ensure the availability of all land owners of the final 
route alignment by giving adequate notice to claim their ownership. 

• In keeping with the procedure laid down by the Public Utilities Commission, CEB shall pay 
compensation to the owners for any damage to the crops while the construction phase of the 
project is ongoing.  DS together with the GN of the respective area should provide the basis for 
compensation  

• Other measure that CEB will put in place are 
o CEB will adopt other technical measures such as heightening the towers based on the 

terrain to provide more ground clearance to accommodate existing and already 
approved structures (depending on the terrain) 

o CEB will ensure safety of the public when the line crosses the public roads by laying a 
safety net at points where the line intersects at the public road crossings 

o Align the line route as far as possible not to interrupt with the small-scale land owners. 
Loss of HH income due to removal of trees  
Mitigation Actions 

Impact can be minimized by providing adequate compensation based as per the procedures laid down 
in the Electricity Act 2009 including its subsequent amendments together with specific guidelines 
provided by relevant statutory authorities.   

CEB shall compensate the owners of both the paddy land and home gardens whose land will be affected 
due to construction work of the transmission line. Payment of compensation can be as per the 
procedures laid down by the relevant authorities. In this regard it will be important to comply with the 
procedures laid down by the Coconut Development Board in paying compensation for coconut trees.  

§ For example, if a coconut tree has to be cut and it produces a good yield then the maximum SLR 
55,000 is paid to the owner. This amount was calculated by Coconut Development Board. If a 
coconut seedling is uprooted for the line the compensation is SLR. 1000 only.  

• In other cases, DS together with the GN of the respective area should provide the basis for 
compensation which CEB will pay. 

§ For the land to be taken for the construction of tower foundations, CEB to pay market rates as per 
assessment of the relevant DS.  

• CEB shall exercise due care to avoid the cutting down of trees in forest and scrublands as far as 
possible when areas are cleared for construction of tower footings. Many tower locations are 
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selected at scrublands and paddy fields where the vegetation is sparse. This will minimize the tree 
loss.    

• In keeping with the procedure laid down by the Public Utilities Commission, CEB shall pay 
compensation to the owners for any damage to the crops while the construction phase of the 
project is ongoing.  

•  

Impacts of construction activities on Agriculture (Paddy lands)  

Excavation of top soil and subsoil for construction of CSS and transmission tower foundations may 
affect soil quality particularly productive agricultural soil and in forest/ scrublands area where the soil 
structure is important for supporting vegetation growth. On the other hand, excavated soils from these 
projects can likely be pushed back around the foundations so will remain in a contained area. The total 
amount of paddy lands which is under the 35 m RoW is about 70 ha (paddy lands in the length of 20 
out of 28.6 km transmission line). The farmers working on the paddy fields cultivate two agricultural 
seasons and that they do it collectively in case of a large expanse paddy lands, in order to manage 
water and pest problems.  The farmer organizations stick to crop calendar and that any deviation means 
loss of opportunity to cultivate crops on time and thereby loss of income.  The tower foundations will 
occupy 16x16m ,10x13m and 6.2m X 6.2m land area and that excavation will result in removing top 
soil, using construction materials such as cement, aggregates and iron etc. which if not properly 
managed will have adverse impacts when the farmers commence the agricultural activities. The work 
can obstruct the irrigation flow of water if spoils are dumped haphazardly. 

Mitigation Actions:  

§ CEB will make sure that following requirements are included in the contractual obligations with 
the contractor: 

o The contractors shall consult the farmer organizations and prepare the construction schedules. 
The contractor shall be made binding to comply with the construction schedules only after 
consulting and approving same by farmer organization.  

o To remove top soil carefully and restore same after construction of tower foundations. Under 
no circumstances the spoils extracted from the earth works will be dumped into paddy lands. 
All spoils will be dumped into designated areas if they are not used for filling purposes.  

o Stick to the guidelines provided by the Agrarian Services Department with blocking small 
irrigation systems for construction purposes 

§ CEB shall pay compensation to affected parties for temporary loss in agricultural production 
whenever such incidents occur 

§ CEB will make sure (in consultation with the respective DS Divisional Secretaries) to register 
their grievances of the affected persons enabling the CEB to advise contractor/s as appropriate. 
CEB in consultation with the DS shall facilitate any affected persons to register their grievances 
either at the project office, the DS office or at the Reconciliation Board. (Samatha Mandalaya 
in the area) 

§ CEB shall ensure that contractors monitor and attend to proper waste disposal during 
construction.  
 

Impacts due to non-compliances 

Community members have a strong belief that there will not be compensation paying process, though 
this is explained to them. Addressing of community conflicts over the payment of compensation; 
realignment requirements of the line alignment, temporary obstructions to the crop calendar will be 
essential. 

o A grievance mechanism will be established to ensure that land owners will get the compensation 
promptly. (This will be incorporated into the existing reconciliation boards which are meant to 
hear the public grievances. Farmer Organisation representatives will be included in the 
reconciliation board as measures to make the compensation review more transparent). CEB will 
make sure (in consultation with the respective DS Divisional Secretaries) to register their 
grievances enabling the CEB to advise contractor/s as appropriate to make necessary redress 
even during the construction phase.   

o  
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Impact on Topography (Soil Erosion due to excavation and land clearing) 

The removal of herbaceous vegetation from the soil and loosening of the top soil generally causes soil 
erosion. However, such impacts would be primarily confined to the project site during initial periods of 
the construction phase and would be minimized through adoption of mitigation measures.  

• CEB will ensure that excavation activity and land clearance in the erosion prone areas will be 
bare minimum. This will be done when sites will be selected for the erection of tower footings.  

• As discussed earlier, CEB will give prominence to conserve topsoil layer and instruct the 
contractors to comply with this requirement.  

• Through the contractors, CEB will ensure carrying out turfing and other soil protection and 
erosion control measures close to the tower foundations. 

Impact on surface drainage systems & water bodies 

Mitigation Actions:  

• During the selection of tower sites, CEB will consider the distance to water bodies, the gradient 
of the land and the work space available for construction activities. Stream and natural drainage 
paths will not be obstructed during the excavation work. CEB will advise the contractor to 
maintain adequate vertical clearances for the public receptors. 

• CEB will ensure through the contractor that spoils will not be side-tipped on the canal/ stream 
banks; and that they should be deposited in designated disposal sites. 

• CEB through the contractor will minimize obstruction or destruction to natural drainage pattern 
of the surrounding area through worker awareness and through imposing good construction 
practices. 

• Through the contractors, CEB shall ensure adequate provisions of temporary drainage facilities 
to particular locations if the existing surface drainage system will be affected temporarily. 

• Contractor will be asked by the CEB to install silt traps to avoid entering of construction waste 
(cement particles, rock, rubbles and waste water) and sanitary waste to the surrounding water 
bodies. 

Impact on Air Quality 

Mitigation Actions:  

• To avoid any dust during dry season, CEB shall require the contractor to sprinkle water in areas 
being excavated. 

• CEB will ensure that contractor provide driver awareness of the need to using cautious driving 
along gravel roads, while construction work is in progress.  

Impact of noise & vibration on public receptors 

Noise, vibration and emission from construction vehicles, equipment will occur during construction and 
pre-construction stages in temporary manner. The impacts related to above activities are temporary 
and can be mitigated through following measures: 

Mitigations Actions: 

• CEB will ensure that the contactor/s and the workers are made aware of the proximity of schools 
and other places of public receptors, enabling them to lower the noice during construction work.  

• Contractor will be advised by the CEB to comply with noise regulations during piling activities 
(if any) to prevent disturbing the surrounding schools/temples. Other measures are:  

o To ensure that all the construction equipment is kept in good order 
o To require the contractor to equipped with additional muffle gear such as sound control 

casings for noise making equipment.  

Health and Safety of the workers: 
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Since the nature of work requires manual labor, working on high rise platforms, in muddy areas and 
with difficult working conditions accidents can happen. There will be floods, wildlife attacks, during 
construction activities. During energizing of the lines, accidents may be caused due to electrocution.  

Mitigation Measures:  

• CEB will provide necessary training regarding safety aspects to the personnel working at the 
line through the contractor.  

• CEB enforces the use of the Personal Protective Equipment like safety gloves, helmet, mufflers; 
scaffoldings and ladders including safety belts, during construction period and during the 
maintenance work. 

• CEB will require the contractor to provide First Aid Facilities to the labor gangs. Contractors to 
prepare a list of doctors/medical centers and will require to have a vehicle to be ready at site in 
case of an emergency.  

• CEB will require the contractor to cover the workers with statutory workmen compensation as 
per GoSL laws by the contractor. 

Public Safety during construction phase 

Public safety will be at stake due to construction work especially when the sites are in close proximity 
to public receptors such as schools. Transport of heavy equipment and due to increased vehicular 
movements, public safety will be at stake. During tree felling the general public will have risks specially 
those living close by and the pedestrians.  

Mitigation action 

• CEB will work with the DS and the GNs to inform the relevant villagers the specific construction 
activities and request for protection from imminent accidents; 

• CEB will instruct the contractor to use excessive care during tree felling 
• CEB will organize awareness programme relevant to personal safety of the workers and public 

in the area through the contractor/s and will include: 
o Installation of warning signs to particular locations such as transverse points of local 

road network by transmission lines. 
o Arrangement of proper first aid unit and transport facilities to take injured people to the 

hospitals. 
o While working on access roads, introduce speed bumps for the drivers to control speed. 
o Any work in front of schools should avoid morning and schools closure time. 
o Contractors will exercise due care that the behavior of workers will not at any cost 

disturb the social norms of the people living in the areas 

Impact due to waste generated from construction work and maintenance of way leave corridors: 

Generated construction and domestic wastes from the construction sites, temporary worker camps and 
any overnight accommodation will need to be disposed of off-site. Solid wastes generated will include 
electric wire, wood, rods, papers, containers, residues of food, fruits etc., and hazardous wastes will 
include oily rags, paint, oil, bitumen, etc.  CEB has already ensured that the contractors to abide by 
rules that avoid haphazard construction practices. Monitoring of the construction practices of the 
contractors is important during construction phase. It will be prudent to incorporate clauses imposing 
penalties for violation of accepted good practices, into the head contract of the contractors. The 
approved EIA report will be an annexure to the contract document of the project.  

Mitigation Measures 

Good practices may include among others:  

• CEB through the contractor will ensure that spoils are not dumped at the excavation area; 
aggregates and cement should not be mixed at the point of excavation. Other mitigation actions 
are:  

• CEB will inform in advance the relevant farmer organization and Grama Niladhari of the 
impending construction activities (through the DS and GNDs)  

• CEB will endeavor to avoid farming seasons wherever possible in the planning of the construction 
activities, 
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• CEB will install a mechanism to pay compensation for temporary loss in agricultural production 
whenever such incidents occur and will include a system to allow the farmers to register their 
grievances with the CEB so that contractor may be advised as appropriate.  

Acquisition of land for construction of worker camps 

Temporary worker camps and parking areas will be a necessity.  Care shall be taken to locate the 
temporary construction worker sheds away from the water bodies.  

Mitigation Action: 

§ CEB, in case there need to be construction of temporary camps, selection of temporary lands 
is selected at least 500 m away from populated areas, water bodies, natural flow paths, 
agricultural lands, important ecological habitats and residential areas and will comply with the 
local government regulations pertaining to siting of toilets. 

§ CEB will bear expenses for all temporary acquisition of land for construction of worker camps 
in the form of rental/lease to the owners.  

§ CEB through the contractors will minimize any removal of trees and green cover vegetation 
during preparation of access road and other facilities and after the construction work is 
completed, all the temporary areas will be restored to normalcy.  

§ CEB will ensure adequate drinking water facilities, sanitary facilities, and drainage in the 
temporary sheds of the construction workers should be provided to avoid the surface water 
pollution.  

§ Provision of adequate washing and toilet facilities is made obligatory by CEB. This should form 
an integral component in the planning stage before commencement of construction activity 

Mitigation Action for the Environmental Problems Associated with Operation Stage 

During operation of substations, solid wastes generated by staff and maintenance activities will include 
papers, containers, residues of food, fruits etc., and hazardous wastes will include transformer oil etc. 
Broken electrical equipment will result in e-waste for disposal. Inappropriately disposed waste could 
cause soil, surface and groundwater pollution, impact on the health and safety of the local community 
as well as on the aesthetic beauty of the area.  Given the lack of facilities in Sri Lanka especially for 
hazardous waste disposal, and being an island nation, the risk of inappropriate disposal increases to 
major adverse for hazardous and moderate adverse for solid wastes.   

The project activities during operational phase will involve maintaining a way leave width of 35 m for 
the 220kV transmission line. Clearing of trees over 12m in height along the route alignment will be 
necessary. This is required for the safety of the public and to prevent any adverse social impacts 
resulting from lack of safety.   

The impact on the surface topography will be the resultant exposure to soil erosion due to removing of 
the trees along the RoW. Community members complain that tree debris is left in the home gardens 
after pruning is carried out by contractors. 

During the operation phase of the project, there will be occasional corona noise from the conductors 
which will be felt only up to 15 to 30 m area, hence the ambient noise level meets the PS/UC/MC 
standard for residential areas (55 dB(A) during daytime and 45 dB(A) during night time). The 
transmission line and the substation will not have any negative impact on the air quality of the region 
during the operation phase. 

Mitigation actions: 

• Contractors shall be advised by the CEB to inform in advance the HHs (through whose lands 
the lines pass) about the timing of regular pruning of trees.  

• CEB shall ensure through the contractors that the HHs are consulted in case of pruning trees 
that bear fruit or about to be fruit so that they can collect fruits before pruning.  

• CEB shall ensure through contractors that all the tree debris are properly disposed without they 
become a disturbance to the HHs. (However, it is the policy of the CEB to allow the HHs to 
collect the debris for domestic purposes, before they will be disposed of by the contractor)  

• Without randomly pruning of Trees CEB shall ensure, through the contractors, that trees 
allowed growing up to a height within the RoW by maintaining adequate clearance between the 
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top of tree and the conductor as per the regulations enabling the HH to harvest any benefits 
from trees.  

• CEB will advise the contractors not to fell trees that can survive by pruning. Contractors will be 
required to remove all felled trees and other cleared or pruned vegetation if the owners are not 
prepared to collect them.  
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6. Chapter 6 Extended Cost−benefit analysis 

The Mannar Wind Park Phase III in Mullikulam (the Wind Park) is designed to have minimum electricity 
generating capacity of about 100 MW, and is estimated by the Ceylon Electricity Board (CEB) to cost 
USD 137.5 million with associated facilty. The project is planned to be implemented over two years, of 
which the first year is mainly for manufacturing wind turbines and other project equipment, while the 
majority of on-site work is expected to be carried out in the second year. After commissioning, the Wind 
Park is expected to operate at an approximate plant factor of 43% and contribute 380 GWh annually to 
the national grid throughout its economic life of 20 years. Although this Wind Park will not eliminate 
construction of new power plants scheduled in the Long-Term Generation Expansion Plan of CEB, it 
will reduce electricity generation at existing power plants when the wind resource is available in Mannar, 
thus reducing CO2 emissions from thermal power plants. This extended cost benefit analysis is an 
extension of the project cost benefit analysis into social and environmental aspects in order to evaluate 
the project more broadly, and the analysis is carried out in real terms.  

 Project Financing 

Previous studies have identified the potential for wind power development in Mannar to be 375 MW, 
and CEB expects to develop this capacity in several phases. The first phase of 103.5 MW was 
commissioned in 2021 and some of the key transmission infrastructure required to interconnect the 
wind park to the national grid have already been constructed in Mannar with financial assistance from 
the Asian Development Bank. This EIA covers the development of a wind park in Mullikulam, a grid 
substation at the wind park to step-up the voltage to 220 kV transmission voltage and a transmission 
line.  

CEB expects to finance this project with 70% debt and 30% equity. It is expected to raise debt funding 
from foreign funding agencies and equity locally. Considering the prevailing macroeconomic condition 
of Sri Lanka, the costs of debt and equity are expected to be high. 

 Project Costs and Benefits 

The Wind Park will be constructed through an Engineering Procurement Construction (EPC) contract, 
with a contractor selected through international competitive bidding. Wind Turbines and other Wind 
Park equipment are not manufactured in Sri Lanka, and hence will be procured from a foreign country 
together with expertise on erection and commissioning of equipment. CEB estimates that the wind 
turbine equipment, related civil works and the power collector network up to the 33/220 kV collector 
substation (CSS) will cost USD 110 million while the 33/220 kV CSS and the 220-kV transmission line 
are estimated to cost USD 15 million. Costs of the Project Management Unit, environment and social 
safeguards and other related permits have been estimated to cost USD 7 million and USD 5.5 million 
have been budgeted as physical contingency. 

It is estimated that the foreign component, that includes detailed design, supply of equipment, 
construction supervision and commissioning of the plants, will cost USD 110.9 million. The local 
component, which will include civil works of the Wind Park including the grid substation, the 
transmission line and access roads and local transportation of equipment, project administration, and 
environment and social safeguards, is estimated to cost USD 26.6 million.  

As the analysis is carried out on economic terms, the financial cost of all traded inputs, foreign supplied 
equipment, material, skilled labour and fuel, were multiplied by the Shadow Exchange Rate Factor 
(SERF) of 1.10 to derive economic costs. Shadow wage rate factor used for skilled labour was 1.00 
while the same for unskilled labour was 0.75 as unemployment exist in the market. 

The disbursement schedule assumed in this analysis is provided in Table 6.1 
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Table 6-1: Assumed Disbursement Schedule 

Cost Category Disbursement in Year  
2023 2024 

Capital Cost (Foreign) 30% 70% 
Capital Cost (Local) 30% 70% 
Social and Environmental 
Safeguards 

80% 20% 

During the first year of project implementation, only advance payments to the EPC contractor and 80% 
of social and environmental safeguard costs were assumed to be disbursed, while the remaining costs 
were assumed to be disbursed during the second year. This is based on the premise that manufacturing 
of equipment will take one year, and erection of equipment will commence soon after they are received 
from the factory at the beginning of the second year. In order to facilitate equipment erection in the 
second year, land acquisition and site preparation need to be completed to a large extent within the first 
year, hence requiring most of the social and environmental safeguard costs to be incurred in the first 
year. It was assumed that this amounts to 80% of the total budget allocated. 

Operation and maintenance (O&M) expenditure was assumed to be US Cents 0.35/kWh throughout 
the 20-year lifetime of the Wind Park. The calculated annual O&M expenditure is USD 1.33 million, 
which is approximately 1% of the total investment. This covers overheads of the Wind Park, 
consumables required and cost of repairs including replacement of components of wind turbines. 

Electricity generation of the Wind Park in turn reduces electricity generation in existing and planned 
thermal and hydro power plants saving fuel, either oil, gas or coal, and water in reservoirs, helping to 
reduce the cost of electricity generation directly and indirectly. The avoided fuel consumption in thermal 
power plants was estimated based on the average fuel consumption of power plants and their share in 
the electricity generation mix as provided in the Long-Term Generation Expansion Plan of CEB. The 
avoided cost of electricity generation was estimated as the weighted average fuel cost based on the 
share of each power plant in electricity generation, specific fuel consumption of power plants, the cost 
of fuel to CEB in 2022 terms and the SERF. The cost of fuel to CEB was derived based on fuel price 
forecasts provided in the real-terms commodity price forecast by the World Bank. International coal 
prices were adjusted to include the barging cost and international gas prices were adjusted to include 
the regassification terminal costs. Table 6.2 provides the fuel price forecast, share of each fuel in the 
generation mix and the estimated avoided cost of generation. 

Table 6-2: Fuel Price Forecast and Avoided Generation Cost 

Fuel Costs Unit 2023 2024 2025 2030 2035 2040 
Coal LKR/MT 68,438 62,853 36,646 31,025 26,463 26,463 
Furnace Oil* LKR/l 339 295 243 251 258 258 
Natural Gas LKR/MMBTU 5,840 5,585 4,198 3.833 3,468 3,468 
Share in Generation Mix        
Coal % 19.7% 19.5% 14.0% 1.6% 1.1% 1.1% 
Furnace Oil/Deisel % 29.3% 27.9% 33.1% 29.1% 29.5% 29.5% 
Natural Gas % 0.0% 0.0% 0.0% 16.8% 17.4% 17.4% 
Avoided Generation Cost 
(Financial) 

LKR/kWh 24.33 21.04 13.13 11.17 11.31 11.31 

Avoided Generation Cost 
(Economical) 

LKR/kWh 26.76 23.15 14.44 12.28 12.44 12.44 

Avoided Generation Cost 
(Economical) 

USD/kWh 0.07 0.06 0.04 0.03 0.03 0.03 

Note – Furnace oil price forecast is derived varying the present furnace oil price following the variation in the crude 
oil price forecast by the World Bank 

Environmental Costs and Benefits 

Field surveys have revealed that the project will occupy mainly scrub land and forest area in the Mannar 
District requiring to cut 1205 trees. Reduction in CO2 sequestration due to cutting trees was determined 
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based on the CO2 sequestration rate of 41 MT per year per hectare10 and 99 trees per hectare estimated 
assuming 40 trees per acre. The environmental cost of reduced CO2 sequestration was valued at USD 
40/MT of CO2. 

Electricity generation at the Wind Park will reduce electricity generation at existing thermal and hydro 
power stations by 380 GWh per year. The build margin of the grid emission factor for 2019 published 
by the Sri Lanka Sustainable Energy Authority is 0. 8364 MT-CO2/MWh11 and hence the Wind Park will 
eliminate emission of 317,832 MT of CO2 annually. Similar to reduced CO2 sequestration, eliminated 
emissions were valued at USD 40/MT of CO2. The value of reduced CO2 emissions is USD 12.71 million 
annually. 

 Social Costs and Benefits 

Projects of this nature generate many employment opportunities for skilled, semi-skilled and unskilled 
labour during construction and post construction periods. Surveys conducted for this study revealed 
that availability of skilled and semi-skilled labour in Mannar is limited. However, unskilled labour is 
available. It was assumed that the project will generate 465 employment opportunities throughout the 
construction period of twelve months for people of Mannar and fifteen employment opportunities after 
commissioning of the Wind Park. It was also assumed that each of these employment opportunities will 
generate a monthly income of LKR 50,000. 

Regional infrastructure such as access roads is expected to be developed together with the Wind Park 
for transportation of wind turbines and other project equipment. These developed infrastructures will 
have a positive impact on the regional economy due to improved access. Sectors such as tourism, 
fisheries and agriculture can be expected to grow. The actual growth in these sectors was not possible 
to be quantified as information on development plans for Mannar district is not available. This study 
assumes a net economic growth of USD 0.1 million in Mannar due to the project and a net annual 
growth of 15%, on real terms, up to end of project life, in comparison with the base case without the 
project. Resulting net annual economic growth is presented in Table 6-3.3. 

Table 6-3: Assumed Annual Net Economic Growth in Mannar Owing to the Project In Excess of 
the Base Case Without the Project 

Year 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 
Net Economic 
Growth (USD 
Mn) 0.100 0.115 0.132 0.152 0.175 0.201 0.231 0.266 0.306 0.352 

 

Year 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 
Net Economic 
Growth (USD 
Mn) 0.405 0.465 0.535 0.615 0.708 0.814 0.936 1.076 1.238 1.423 

 Internal Rate of Return 

Table 6.4 provides the calculation of the project internal rate of return (IRR) on both real and nominal 
basis. The calculated IRR is 16.55% on real basis, and the nominal IRR is 18.55% at the present annual 

                                                   
10 Global carbon dioxide removal rates from forest landscape restoration activities, Blanca Bernal, Lara T. Murray 

and Timothy R. H. Pearson, Carbon Balance and Management, 2018. 
11 Sri Lanka Energy Balance, Sri Lanka Sustainable Energy Authority, Sri Lanka 
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average international inflation rate of 1.7%. The estimated economic IRR was compared against the 
benchmark IRR of 10% for projects of this scale and nature. The project can be considered 
economically viable as the project economic IRR is above the benchmark rate. 
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Table 6-4: Calculation of Internal Rate of Return 

Year Costs (USD Mn) Benefits (USD Mn) Net Benefits 
(USD Mn) Investments O&M Environment Social Project Environment Social 

2024 45.2778 - 0.0000 0.0000 0.0000 0.0000 0.0000 -45.2778 
2025 103.3148 - 0.0200 0.0000 0.0000 0.0000 0.7781 -102.5567 
2026 - 1.3300 0.0200 0.0000 24.4920 12.7133 0.1185 35.9738 
2027 - 1.3300 0.0200 0.0000 15.4481 12.7133 0.1335 26.9449 
2028 - 1.3300 0.0200 0.0000 16.7426 12.7133 0.1569 28.2628 
2029 - 1.3300 0.0200 0.0000 13.1038 12.7133 0.1767 24.6438 
2030 - 1.3300 0.0200 0.0000 10.9088 12.7133 0.1996 22.4717 
2031 - 1.3300 0.0200 0.0000 11.1424 12.7133 0.2258 22.7315 
2032 - 1.3300 0.0200 0.0000 13.3242 12.7133 0.2560 24.9435 
2033 - 1.3300 0.0200 0.0000 12.9329 12.7133 0.2907 24.5869 
2034 - 1.3300 0.0200 0.0000 13.4224 12.7133 0.3306 25.1163 
2035 - 1.3300 0.0200 0.0000 13.5032 12.7133 0.3764 25.2429 
2036 - 1.3300 0.0200 0.0000 13.5635 12.7133 0.4292 25.3560 
2037 - 1.3300 0.0200 0.0000 13.6060 12.7133 0.4899 25.4592 
2038 - 1.3300 0.0200 0.0000 13.6298 12.7133 0.5597 25.5528 
2039 - 1.3300 0.0200 0.0000 13.6536 12.7133 0.6399 25.6569 
2040 - 1.3300 0.0200 0.0000 13.6775 12.7133 0.7322 25.7730 
2041 - 1.3300 0.0200 0.0000 13.7013 12.7133 0.8384 25.9029 
2042 - 1.3300 0.0200 0.0000 13.7013 12.7133 0.9604 26.0250 
2043 - 1.3300 0.0200 0.0000 13.7013 12.7133 1.1008 26.1653 
2044 - 1.3300 0.0200 0.0000 13.7013 12.7133 1.2622 26.3268 
2045 - 1.3300 0.0200 0.0000 13.7013 12.7133 1.4478 26.5124 
Project IRR (real terms) 16.55% 
Project IRR (nominal terms at 1.7% inflation) 18.53% 
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 Sensitivity and Risk Analysis 

It is important to determine the viability of the project in event of changes in key assumptions in order 

to identify risks and take mitigation action. The conditions considered for sensitivity and risk analysis 

are; 

(i) a 10% increase in capital expenditure; 

(ii) a 10% reduction in electricity generation of the Wind Park; 

(iii) a 10% reduction in the value of CO2;  

(iv) a 10% reduction in economic benefits of the project; 

(v) a combination of (i), (iii) and (iv) above; 

(vi) increase of capacity to 250 MW 

The probability of occurrence of item (ii) is extremely low based on the finding of the wind resource 

assessments carried out in Mannar and the performance of wind power plants operating in Puttalam. 

Hence it was not considered in combination of the other adverse conditions to observe the most extreme 

adverse condition. Results of the analysis are presents in Table 6.5. 

Table 6-5: Real IRR Under Adverse Conditions 

Condition Variation Real IRR 
Increase in capital cost +10% 13.83% 

Reduction in electricity generation -10% 14.55% 

Reduction in value of CO2  -10% 14.60% 

Reduction in economic development -20% 15.48% 

A combination of (1), (3) and (4)  12.92% 

 Increase of capacity to 250 MW  19.40% 

 

Real IRR under all conditions tested above are higher than the benchmark economic IRR. Hence, the 

project is economically viable even if key assumptions change. 

  



181 

 

7. Chapter 7 Environmental Management Plan and monitoring 
programme  

The Environmental Management Plan (EMP) deals with mitigation and management measures to be 

taken during the project planning and implementation to avoid, reduce, mitigate, or compensate for 

adverse environmental impacts as discussed in chapter 4 and 5. The EMP includes mitigation actions 

that identifies and summarizes anticipated significant adverse environmental impacts and risks and 

describes each mitigation measure including the type of impact to which it relates, as appropriate. 

An EMP has been prepared for the wind power project, including the construction of CSS and the 

transmission line, that discusses the anticipated impacts and development of mitigation measures with 

respect to the following stages: (i) pre-construction, (ii) construction, and (iii) operation and 

maintenance. Detailed, site-specific mitigation measures will be implemented during the project 

implementation. An effective environmental management system is a dynamic, continuous process 

initiated by management and involving communication between the project developer, the workers, and 

the local communities affected by the project.  

The Environment Management Plan (Table 7.1) for the proposed Phase III of Mannar wind park project 

is given here which identifies feasible and cost - effective measures to be taken to reduce potential 

significant, adverse, impacts to acceptable levels. Here, mitigation measures are proposed for each 

potential impact, including details on responsible parties for implementation of mitigation measures and 

supervision. The EMP includes proposed mitigation measures, monitoring scope, standards, 

institutional responsibility, and implementation schedule. Environmental Parameters and Periodicity for 

Environmental Monitoring Plan, and the cost is given in Table 7.2. 
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Table 7-1: Environmental Management Plan (EMP) for the Mannar Wind Power project (Phase III- Mullikulam) 

Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

Pre-construction 

Use of lands and 
existing access 
roads to the 
project site 

Impact to the existing 
environment 

Selection of lands for wind turbine locations/ 
CSS/ transmission line adhering to laws, 
regulations and in close consultation with 
local authorities, Musali DSD, District 
Secretary, Mannar district and the Divisional 
Forest Office of Mannar. 

 

Construction facilities should be placed at 
least 100 m away from water bodies, natural 
flow paths, important ecological habitats 
and residential areas. 

Selection of wind turbine 
site location (distance to 
dwellings, avoiding 
agricultural and farmlands, 
natural undisturbed 
habitats of fauna and flora) 

 

Water and air quality 

Land regulations 
of local 
authorities/ 
Forest 
Department 

 

Air quality 
Standards and 
CEA water 
quality 
standards 

Developer- CEB/ 
MWPP 

Contractor 

Detailed design 

Wind turbine 
location and 
design 

Noise generation 
Exposure to noise, 
Nuisance to neighboring 
properties 

Wind turbine generator designed to ensure 
noise will not be a nuisance (i.e. less than 
55dBA LAeq daytime and less than 45dBA 
LAeq nighttime at nearest receptor). 

Expected noise emissions 
based on wind turbine 
generator design, noise 
levels 

Noise control 
regulations in 
1994 

Noise levels to 
be specified in 
tender 
documents 

Developer- CEB/ 
MWPP 

 

Detailed design 

Disturbance to the 
adjacent lands, 
homesteads in Mullikulam 
village, Navy camp and 
the people  

Maintain clearance, construction of 
retaining structures, minimize cut and fill 
operations adjoining to the dwellings 

Proximity to houses and 
other structures 

Technical 
specification 

Developer- CEB/ 
MWPP 

 

Detailed design 

Location of wind 
turbines and their 
alignment and 

Exposure to safety related 
risks  

Setback of dwellings to wind turbine location 
designed in accordance with permitted level 
of noise, safety and the regulation 

Wind turbine location with 
respect to nearest 

Setback 
distances to 

Developer- CEB/ 
MWPP 

Part of detailed 
survey and 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

design   supervision at sites. dwellings nearest houses -   design 

Collisions of Birds with 
wind turbine 

Impact on water channels/ 
land/ residences 

Consideration of Wind turbine location 
where they could be located to avoid avian 
breeding areas, water channels or 
agricultural land as much as possible. 
Careful site selection to avoid existing avian 
habitats and negative impacts. 

Adopt measures to reduce possible collision 
with birds during bird migration period.  

Site location selection 
(distance to dwelling, water 
and/or agricultural land) 

 

 

 

Consultation 
with local 
authorities, 
Forest 
Department 
(FD), 
Department of 
Wildlife 
Conservation 
(DWC) 

Developer- CEB/ 
MWPP 

 

 

 

 

Developer- CEB/ 
MWPP 

Part of detailed 
project survey 
and design 

 

 

 

Recommendation
s of bird survey 
report 

Equipment 
specifications and 
design parameters 

Release of chemicals and 
harmful gases in receptors 
(air, water, land) 

Ensure equipment design must be sound to 
avoid emissions for oil, gases etc.  

Compliance with setback 
distances  

Setback 
distances to 
nearest houses 

Developer- CEB/ 
MWPP 

 

Detailed design 

Encroachment into 
precious 
ecological areas  

Loss of precious 
ecological values/ damage 
to precious species 

Minimize the need for tower foundation 
disturbance wherever possible  

Floral and faunal habitats 
loss in project area 

Flora and Fauna 
Protection 
Ordinance. 
Forest 
Ordinance 

Developer- CEB/ 
MWPP 

 

Detailed design 

Involuntary 
resettlement or 
land acquisition  

Loss of lands and 
structures 

This project will not involve in resettlements, 
wind turbines are constructed in 
government lands. CSS land and 2 km of 
transmission line traverses Marichchikatti 
RF. The rest is in the road reservation 
(South Coast road) and paddy fields 

Not applicable Not applicable None 

 

None 

Encroachment into Loss of agricultural Only the towers of transmission line are 
located in paddy fields. Compensation for 

Crop loss/season Yield/ ha CEB/ MWPP Throughout the 
construction 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

farmland productivity crop loss during the construction period will 
be paid by the CEB/MWPP. 

 

 period 

Interference with 
drainage 
patterns/flow 
channels 

Temporally flooding 
hazards /loss of 
agricultural production 

Appropriate siting of wind turbines inland 
within the govt. land to avoid disturbing 
aquatic habitats in coastal area. 

Site location selection  Consultation 
with local 
authorities, other 
stakeholders 
and design 
engineers  

Developer- CEB/ 
MWPP 

 

Detailed 
alignment survey 
and design 

Explosions/Fire Hazards to life  Provision of firefighting equipment to be 
located close to transformers, power 
generation equipment. 

Transformer (step up) 
design compliance with fire 
prevention and control 
codes 

Tender 
document to 
mention detailed 
specifications  

Developer- CEB/ 
MWPP 

 

Part of detailed 
layout and design 
/drawings 

Construction 

Removal or 
disturbance to 
public utilities 

Public inconvenience 

 

 

 

 

 

 

 

Advance notice to the public about the time 
and the duration of the utility disruption 

 

Use of well trained and experienced 
machinery operators to reduce accidental 
damage to the public utilities and specifically 
any natural habitats. 

 

Restore the utilities immediately to 
overcome public inconvenient. 

 

100% of structures (e.g. 
buildings) and roads, 
utilities, drains, and tanks 
left in at least same 
condition as prior to 
construction  

Disruption of other 
commercial and public 
activities / Public 
complaints. No unresolved 
grievances from local 
community or other 
stakeholders. 

Technical 
specification 

Developer- CEB/ 
MWPP 

 

Implement 
mitigation 
measures 
throughout the 
construction 
period 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

 

Transmission line 
construction works 
temporarily affecting 
agricultural land causing 
temporary disruption of 
farming activities and 
damage to crops. 

 

Demarcation of the working area and avoid 
encroachment outside the agreed corridor 
of impact.  
Construction methods to be selected to 
minimize risk of damage to roads, utilities, 
structures, drains etc.  
Use appropriate scaffolding during 
transmission line stringing works where 
crossing the existing roads, railways, 
utilities, structures, or drains to minimize 
traffic disruption, accident risk, and property 
damage. 
All unanticipated damage to existing 
structures (e.g. buildings) and roads, 
utilities, crops, drains, and tanks, outside the 
agreed corridor of impact to be restored to 
pre-project conditions and/or compensated 
at cost of contractor.  
Rehabilitate any damaged utilities to at least 
original condition in conjunction with 
relevant local authorities at cost to the 
Contractor.  

On completion of construction immediately 
restore all temporarily used land to at least 
its pre-project condition; this will involve 
cleaning the site of any construction debris 
or wastes, left over material and 
soil/rocks/sand, contamination from any 
accidental fuel, oil or chemical spillage; 
revegetation using native species or leaving 
it as otherwise agreed with the landowner; 
provision of local topographical adjustments 
and drainage to prevent waterlogging and 
excess surface water runoff due to soil 
compaction during works; and addition of 
good quality topsoil if the latter was 
eroded/removed by construction works; etc. 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

Temporary outage 
of the electricity 

Loss of power supply to 
the local community, if any 
power distribution lines 
crossing the wind turbine 
location are switched off 

Advance notice to the public about the time 
and the duration of the utility disruption 

Restore the utilities immediately to 
overcome public inconvenience. 

Houses and commercial 
premises of power 
disruption  

Regular 
monitoring 
during the period 
of construction 

Developer- CEB/ 
MWPP 

 

Throughout the 
construction 
period 

Use of lands Loss of land for cattle 
grazing, firewood 
collection 

Ensure that the villagers feed cattle in 
nearby lands during the construction period 

Ensure existing water channels/ irrigation 
facilities are maintained in working condition 

Protect /preserve vegetation and topsoil in 
the project sites, reinstate after construction 
completed 

Restore /reinstate degraded/ damaged 
areas etc. after construction completed 

 

Avoid bird’s migration/breeding season 
wherever possible for the project activities. 

Land area loss for cattle 
grazing 

 

 

Usage of existing utilities 

 

 

Status of facilities 

Protection of natural 
habitats surrounding the 
project sites 

Regular 
monitoring 
compliance with 
regulations 

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

Throughout the 
construction 
period 

Equipment layout 
and installation 

Noise and vibrations Selection of construction techniques and 
machinery to minimize ground disturbance. 

Construction techniques 
and machinery 

Minimal ground 
disturbance  

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

Construction 
period 

Wind turbine 
foundation 
construction 

Dumping of excess soil Excess soil from the foundations to be 
disposed off-site after permission of local 
authorities/Musali Pradeshiya Sabha 

Volume of soil to be 
disposed (area of site in m2 
and estimated volume in 

Laws and 
regulations of 
local authorities 

Developer- CEB/ 
MWPP 
Contractor 
through contract 

Construction 
period 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

  

All construction material to be kept within 
the footprint of the area acquired.  

Loose construction material to be covered to 
avoid being carried into adjoining areas by 
wind. 

m3)  provisions 

Water pollution Construction activities involving significant 
ground disturbance (i.e. foundation land 
forming) not undertaken during the 
monsoon season.  

Arrangement for storm water management 
during construction period to be made to 
avoid sediment runoff from the site. 

Seasonal start and finish of 
major earthworks (pH, 
BOD/ COD, Suspended 
solids, other) 

Sri Lanka’s 
National 
Environment Act  

Developer- CEB/ 
MWPP 
Contractor 
through contract 
provisions 

Timing of major 
disturbance 
activities - prior to 
start of 
construction 
activities 
Construction 
period 

Construction 
schedules 

Noise nuisance to 
neighboring properties 

Construction activities only undertaken 
during the day and local communities 
informed of the construction schedule. 

Construction must ensure piling activity 
must not emit continuous high impact noise 
(of hammer). 

Timing of construction 
(noise emissions) 

Daytime 
construction only 

 Sri Lanka’s 
National 
Environment Act 

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

Construction 
period 

 Nuisance to birds if the 
turbine construction 
crosses their migratory 
path 

Restrict construction work during the known 
period of migration/breeding period by the 
birds. Construction period to be finalized in 
keeping with the migratory season.  

Timing of Construction Construction 
Timing - period 
of migration of 
birds 

Developer- CEB/ 
MWPP 

Contractor 

Construction 
period 

Provision of 
facilities for 
construction 
workers 

Contamination of 
receptors (land, water, air) 

Construction workforce facilities to include 
proper sanitation, water supply and waste 
disposal facilities in accordance with the 
National Guidelines. Solid waste and 
hazardous waste to be disposed of offsite to 

Amenities for Workforce 
facilities 

National Solid 
Waste 
Management 
Policy and CEA 

Developer- CEB/ 
MWPP 

Contractor 
through contract 

Construction 
period 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

a suitably licensed landfill. No waste to be 
disposed of to an unlicensed dump site. No 
water well will be located within minimum 
100 m of a toilet facility. 

Contractor to prepare and implement a 
pollution prevention and emergency 
response plan in accordance with National 
Guidelines. 

guidelines  provisions 

Surplus 
earthwork/soil 

Runoff to cause water 
pollution, solid waste 
disposal 

Any excess inert spoil material will only be 
used as fill material onsite or offsite after 
permission from local authorities. The 
disposal site restored in a manner that 
prevents erosion and does not block any 
drainage path. No solid or hazardous waste 
to be disposed of alongside excess inert 
spoil.  

Location and amount (m3) 
of fill disposal. Soil 
disposal locations and 
volume (m3) 

Appropriate fill 
disposal and 
dispersal 
locations. 
Pollution 
Prevention as 
per National best 
practices 

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

Construction 
period 

Tree cutting/ 
vegetation 
removal, cut and 
fill operations 

Loss of vegetation. 
Construction works 
affecting modified and 
natural habitats; 
unplanned loss or damage 
to trees and vegetation.    

 

Construction workers prohibited from 
harvesting wood in the project area during 
their employment. 

Get approval for cutting of female Palmyra 
trees for the 220-kV transmission line from 
the Divisional Secretary, Musali DSD. 

Follow design drawings and implement 
careful construction practices to avoid 
damage to trees and vegetation outside of 
the RoWs and substation site at KalAru.   
Unless existing access roads/tracks already 
exist, access to and construction of 
transmission lines in secondary forest or 
through other natural habitat will be done on 
foot/ manually to reduce habitat damage 
and disturbance.    

Illegal timber/ vegetation 
harvesting (area in m2, 
number of incidents 
reported) 

Complaints by 
local people or 
other evidence 
of illegal 
harvesting 

Compliance with 
national laws 
and regulations  

Felling of trees 
(Amendment 
Act. No 01, of 
2000 and Act of 
felling of trees 
control) 

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

Implement 
mitigation 
measures 
throughout 
construction 
period 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

Demarcation of the working area and avoid 
encroachment outside the agreed corridor 
of impact.  
Demarcation of mature trees and species of 
conservation value to be retained. 
Cutting or trimming of trees is prohibited 
unless in accordance with design drawings 
in order to meet safety clearance 
requirements.   
Unanticipated loss of private/fruiting trees 
that have economic value shall be 
compensated at cost of contractor in 
accordance with the entitlement matrix.  
Unanticipated loss of forest trees will be 
compensated for by the contractor per 
Compensatory Reforestation Plan of the 
Forest Department.  
Cut/trimmed trees and other vegetation 
trimmings are to be removed off-site as 
soon as the vegetation clearance is 
completed, to be temporarily stored at 
central designated locations outside of the 
built-up areas whilst avoiding blocking of 
accesses and damage to productive lands 
or natural habitats. Unless to be sold, 
cleared vegetation to be disposed of to a 
suitably licensed waste management facility 
with all waste transfer records retained.  
Imported soil material must be free of 
invasive plant material.    
Remove and dispose of all identified 
invasive plant species with the construction 
footprint in an ecologically sound manner to 
prevent spread. 
Use wash stations to pressure wash 
vehicles to minimize the accidental spready 
of invasive species.    

No unresolved 
grievances from 
local community 
or other 
stakeholders   
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

Use of herbicides or burning to clear 
vegetation or burning of vegetation 
trimmings is strictly prohibited.  
Unless otherwise agreed with the Forest 
Department or landowners revegetate any 
disturbed areas beyond footprint of 
substation and tower foundations to at least 
original condition through revegetation 
using native species etc. 

Uprooting of endangered 
(EN) and endemic species 
of plants and vegetation 

To ensure contractor does not remove any 
endangered (EN) or endemic variety of 
flora/trees at any hard-standing area. 
Ecologist will be engaged by contractor to 
oversee the above. 

Hard standing Area Ecologist will 
ensure endemic 
and EN plants 
are not removed 

Developer- CEB/ 
MWPP 

 contractor 
through contract 
provisions 

Construction 
period 

Effect on fauna 

Indirect impacts on wildlife 
due to disturbance during 
construction especially 
during night-time hours 

Prevent work force from disturbing to the 
flora, fauna including hunting of fauna and 
fishing in water channels. No poaching 
allowed in the project area. Proper 
awareness program regarding conservation 
of flora, fauna including ground vegetation 
to all drivers, operators and other workers 

Implement careful construction practices to 
avoid disturbance to wildlife during works.   
Prior to excavation for substation or tower 
foundations, area will be checked by 
contractor’s field ecologist for any signs of 
burrows etc. If determined to be occupied, 
only manual digging under the supervision 
of the field ecologist will be permitted. 
Excavated pits outside of fenced 
substations will be robustly fenced or 
covered with solid plates to prevent fauna 
accidentally falling in, further an escape 
ramp will be provided to allow their escape–

Works in accordance with 
EMP measures 
Compliance with national 
laws and regulations  

No unresolved grievances 
from local community or 
other stakeholder 

Fauna and flora 
protection Act. 

Developer- CEB/ 
MWPP 

DWC/ FD 

Construction 
period 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

particularly for any works in protected areas 
and secondary forests.  
Project workers must not disturb or kill any 
wildlife including nests during their 
employment on the project.  
Strict prohibition on construction workers to 
enter protected areas or secondary forest 
outside their working hours, and they may 
only enter them during working hours where 
required for construction work. 
Contractor to ensure workers have a good 
standard of accommodation with non-wood 
fuel source for cooking (e.g. 
electric/kerosene/LPG which will be stored 
in safe conditions) and/or all meals to be 
provided to help discourage breaches of 
prohibition by the workers. 
Refueling will take place only in designated 
areas to minimize the risk of fire.   

Site clearance  Vegetation Marking of vegetation to be removed prior to 
clearance, and strict control on clearing 
activities to ensure minimal clearance. 
Localized sprinkling of water at areas where 
vegetation is removed shall be undertaken 
for the entire duration of construction. 

Vegetation marking and 
clearance control (area in 
m2) 

Felling of trees 
(Amendment 
Act. Nº 01 of 
2000 and act of 
felling of trees 
control). 
Clearance 
strictly limited to 
target vegetation  

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

Construction 
period 

Re-vegetation 
cost will have 
limited capital 
cost as seedlings 
can be obtained 
from Forest 
Department. 

Soil erosion and surface 
runoff 

Construction in erosion prone areas should 
be restricted to the dry season. Outline 
construction Method Statement shall be the 
basis for construction practice by the 
contractor. 

Foundation/ internal access road 

Soil erosion Visual inspection 
(Turbidity and 
sedimentation) 

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

Construction 
period 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

construction work should be carefully 
designed to minimize obstruction or 
destruction to natural drainage. 

Mechanized 
construction 

Noise, vibration and 
operator safety, efficient 
operation, equipment 
wear and tear 

Construction equipment to be well 
maintained. Check for pollution prevention 
and oil dripping etc. from vehicles. Adopt 
pollution prevention measures in 
accordance with National Guidelines. 

Use of inherently quiet plant and equipment 
as far as reasonably practicable and regular 
maintenance to ensure noise emissions are 
maintained at design levels. Turning off 
plant not in use. Noise sources to be 
acoustically treated, for example with 
silencers, acoustic louvers and enclosures. 
Provision of rubber paddings/noise isolators 
at equipment/machinery used for 
construction. 

Construction equipment - 
estimated noise emissions 
and operating schedules 

Technical 
specifications, 
safety 
regulations, 
Noise control 
regulations 
(1994), Pollution 
Prevention as 
per International 
best practices12 

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

 

Construction 
period 

Noise and 
vibrations from 
construction 

Disturbance to habitations 
and fauna during 
construction. 

Integral noise shielding to be used where 
practicable and provide make shift noise 
barriers near high noise digging/piling (if 
any)/and pier erection equipment to 
minimize horizontal propagation of noise. 

 

 

Pile Construction 
equipment - estimated 
noise emissions and 
operating schedules 

Technical 
specifications, 
safety 
regulations, 

Noise control 
regulations 
(1994), Pollution 
Prevention as 
per International 
best practices 

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

 

Construction 
period 

                                                   

12 In accordance to IFC’s Environment Health and Safety Guidelines 2007. 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

Construction of 
roads for 
accessibility 

Increase in airborne dust 
particles 

 

Increased land 
requirement for temporary 
accessibility 

Existing roads and tracks used for 
construction and maintenance access to the 
site wherever possible. New internal access 
roads restricted to 6m width. Access road 
shall be planned to cause minimal 
disturbance to the terrain topography. 

Existing surface drainage pattern to be 
retained to the extent possible. 

Access roads (length and 
width of new access roads 
to be constructed) 

Use of 
established 
roads wherever 
possible 

Developer- CEB/ 
MWPP 

Contractor 
through contract 
provisions 

 

Construction 
period 

 

Transportation 
and storage of 
materials 

Nuisance to the general 
public 

 

Hazardous waste from 
machinery, generators etc. 
(lube oil, hydraulic oil, 
waste oil etc. from cranes 
etc.) 

Transport loading and unloading of 
construction materials should not to cause 
nuisance to the people by way of noise, 
vibration and dust. 

Avoid storage of construction materials 
beside the road, around water bodies, 
residential or public sensitive locations 

No storage of construction material near 
waterways and lagoon area. 

Construction materials should be stored in 
covered areas to ensure protection from 
dust, emissions and such materials should 
be bundled in environment friendly and 
nuisance free manner. 

 

Random stocking of raw material, storage of 
debris, piling of loose soil etc. to be strictly 
controlled. Other wastes like wood 
packaging material, metal, etc. will be sold 
to scrap dealers. Housekeeping of the area 
to be maintained by deputing sweepers to 
remove dirt/debris from the sites on daily 

Soil, water and air quality 

 

Every 3 months after 
commencement of 
construction. 

National 
Environment Act 

Laws and 
regulations of 
respective LAs 

National 
Emission 
Standards, 
Hazardous 
waste laws and 
CEA water 
quality 
standards 

 

Weekly 

Developer- CEB/ 
MWPP 

/LAs 

Construction 
period 

 

Storage: No 
additional cost is 
envisaged. 

 

Water quality 
monitoring cost – 
SLR 5,000 per 
sample 

 

Performance 
parameters – 
Suspended Solids 
(SS), Total 
dissolved solids 
(TDS), oil, grease, 
Biological oxygen 
demand (BOD), 
Total coliforms, 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

basis. 

 

Fecal coliforms 

Health and safety Injury and sickness of 
workers and members of 
the public 

Contract provisions specifying minimum 
requirements for construction of day-time 
camps including sanitation and welfare 
facilities in accordance with Environment, 
Health and Safety (EHS) Guidelines 

Contractor to prepare and implement a 
health and safety plan in accordance with 
EHS Guidelines. Arrangement for fire 
control measures. Display of phone 
numbers of the city/local fire services, etc. at 
site. 

Ensure good housekeeping at the 
construction site to avoid slips and falls.  

Contractor to arrange for health and safety 
awareness programs. 

Contract clauses (number 
of incidents and total lost-
work days caused by 
injuries and sickness) 

Health and 
safety 
regulations and 
IFC’s EHS 
general 
guidelines 2007 

Developer- CEB/ 
MWPP 

 (Contractor 
through contract 
provisions) 

Construction 
period 

 Working at heights 

 

Operation of heavy 
machinery 

 

Accidents leading to 
injuries fatalities 

 

Occupational health 

All personal protective equipment like 
gloves, helmets, ear muffs, safety belts etc.) 
for construction workers through the 
contractors. 

 

Ensure effective work permit system for hot 
work, electrical work, working at height, 
working in confined space etc. 

Lifting /Dropping/lowering of construction 
material or tool to be restricted and 
undertaken only under strict supervision, if 

Contract clauses (number 
of incidents and total lost-
work days caused by 
injuries and sickness). 

Operation of Cranes to 
follow a Crane Safety Plan 

Health and 
safety 
regulations and 
IFC’s EHS 
general 
guidelines 2007 

Developer- CEB/ 
MWPP 

 (Contractor 
through contract 
provisions) 

Throughout 
construction 
phase 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

hazards required. 

Nuisance to 
nearby properties 

Losses to neighboring 
land uses/ values 

 

Contract clauses specifying careful 
construction practices in accordance with 
EHS Guidelines. 

Productive land will be reinstated following 
completion of construction 

Compensation will be paid for loss of 
production, if any.  

Access to grazing areas for cattle. 

Contract clauses 

Design basis and layout 

Reinstatement of land 
status (area affected, m2) 

Implementation of 
Tree/Crop compensation 
(amount paid)  

Public Nuisance 
Ordinance No.: 
15 of 1862. and 
IFC’s EHS 
general 
guidelines 2007 

Incorporating 
good 
construction 
management, 
design 
engineering 
practices 

Developer- CEB/ 
MWPP 

 (Contractor 
through contract 
provisions) 

Construction 
period  

 

Consultation with 
affected parties 
immediately after 
completion of 
construction 

Avian Collision Possible collision of 
migrant birds with wind 
turbine 

Monitor the bird movements during the 
migration period 

Selected wind turbine Birdlife 
International 
(2012) guidance 

Developer- CEB/ 
MWPP 

contractor 

Construction 
period 

Road 
infrastructure 

Possible crossing of 
natural habitats. Access to 
local population to roads 
infrastructure 

Ensure wind turbines and access roads to 
avoid any critical habitats 

Villages will get access to all approach 
roads to the lagoon/shore built for accessing 
the project facilities.  

Site Plan to minimize such 
occurrence and facilitate 
community convenience. 

International 
Finance 
Corporation’s 
(IFC) Guidance 
Note 6 (2019) 
and 
incorporation of 
good 
construction 
management, 
design 
engineering 
practices 

Developer- CEB/ 
MWPP 

contractor 

Construction 
period 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

Operation and Maintenance Phase 

Electric shock Death or injury to the 
workers and public 

 

 

Establishment of warning signs 

 

Careful design using appropriate 
technologies to minimize hazards 

Proper maintenance of 
sign boards 

Usage of appropriate 
technologies (lost work 
days due to illness and 
injuries) 

Periodic 
maintenance 

Number of 
programs and 
percent of staff 
/workers 
covered  

Developer- CEB/ 
MWPP 

 

Throughout the 
operation 

Avian Collision Mortality of birds Design of wind turbine to follow international 
good practices i.e. to provide adequate 
spaces between each turbine for movement 
of birds which would reduce the potential for 
accidental collision. 

Surveys and monitoring of bird collisions, 
carcass collection etc.  

Conduct periodic surveys 
to check collisions 

Engage an expert to 
periodically assess bird 
status. The expert to train 
the staff at site and 
address incidents of bird 
hit/ injury/ carcass 
collection. 

Zero Collision 
Mortality 

Developer- CEB/ 
MWPP 

 

Throughout the 
operation 

Quarterly 
Monitoring cost 
through external 

expert  

 

Turbine Noise 
generation 

Nuisance to the 
community around the 
Wind turbine sites 

Wind turbine operation to ensure noise 
levels of 55 dBA LAeq daytime and 45 dBA 
LAeq nighttime at the nearest receptor  

Noise level Noise level (db)- 
Once a year 

Developer- CEB/ 
MWPP 

Throughout the 
operation 

  Maintenance and repair of turbines will be 
undertaken on regular basis 

Implement a complaint resolution procedure 
to assure that any complaints regarding 
operational noise are promptly and 
adequately investigated and resolved 

Turbines certified by IEC to 
be engaged 

 

Monitor noise at all nearby 
villages 

Performance 
parameters- 
Leq-day, Leq-
night and Leq- 
average -
Annually 

Project Manager 

 

EHS officer of 
O&M 

Throughout the 
operation  

 

 

Interference in Exposure to Survey the EMI interference in neighboring Required distances IEC Developer- CEB/ Throughout the 
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Project Activity/ 
Environment 
Parameters 

Potential Environmental 
Impact/ Risks 

Mitigation Measures Monitoring Scope Performance 
Standards 

Institutional 
Responsibility 

Implementation 
Schedule 

telecommunicatio
ns  

electromagnetic 
interference 

areas to change locations of 
telecommunication towers or take suitable 
mitigatory measures such as installation of 
cables etc. 

(meters)  Electromagnetic 
Emission 
Standard, EN 
61000-6-4– 
Once a year 

MWPP 

 

operation 

Used Oil spillage Contamination of 
land/nearby water bodies 

Used oil to be securely stored and sold only 
to approved vendors. Wind turbine 
transformers placed within a secure location 
in accordance with EHS Guidelines. 

Used oil discarding 
procedure 

 

Design/ drawings 

National 
Environment 
Act, 

IFC’s EHS 
guidelines 2015 

Developer- CEB/ 
MWPP 

 

Throughout the 
operation 

Visual 
Intrusion/Shadow 
flicker 

Shadow flicker on 
properties during 
operation of turbine 

All turbines located along the edges close to 
habitation to have a minimum set off of 150 
m or further to negate the spread of any 
distinct shadow at the village. 

Fall of shadow from all 
turbines to be observed 
and vegetative shield to be 
opted if required 

EHS Wind 
Energy 
guidelines 

Developer- CEB/ 
MWPP 

 

Throughout 
operations 

IFC’s Environment, Health and Safety general guidelines, 2007; IFC’s Environment, Health and Safety Guidelines- Wind Energy. August 7, 2015 
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Table 7-2: Environmental Parameters and Periodicity for Environmental Monitoring Plan for Mannar Wind Power Project (Phase III- Mullikulam) 

Environ-
mental 
component 

Project stage Parameters to be 
monitored 

Location Frequency Standards Rate (LKR) Implementation Supervision 

1. Air Quality A. Pre-
construction 
stage (The 
project after 
assigning to 
contractor) 

CO, Pb, PM10, 
TSPM 

Inside and 
outside (0.5 km) 
of the proposed 
wind park 

A single time  NAAQS of Sri 
Lanka 

Per sample 

LKR 9,000 

Developer/ Contractor 
by engaging 
approved monitoring 
agency CEA 

Developer/ 
CEB/ MWPP 

B. Construction 
Stage 

 

CO, Pb, PM10, 
TSPM 

Inside and 
outside (0.5 km) 
of the proposed 
wind park  

1 time/ 3 
months 

 

NAAQS of Sri 
Lanka 

Per sample 

LKR 9,000 

Developer/ Contractor 
by engaging 
approved monitoring 
agency  

Developer/ 
CEB/ MWPP 

C. Operation 
Stage 

 

CO, Pb, PM10, 
TSPM 

Inside and 
outside (0.5 km) 
of the proposed 
wind park  

A single time 
unless 
exceedances 
noted 

NAAQS of Sri 
Lanka 

Per sample 

LKR 9,000 

Developer by 
engaging approved 
monitoring agency  

Developer/ 
CEB/ MWPP 

2. Water 
Quality 

A. Pre-
construction 
stage (The 
project after 
assigning to 
contractor) 

EC, TSS (turbidity 
& suspended 
sediment), DO, 
BOD, COD, PH Oil 
and grease, Pb, 
NO2, NO3, Fe, F, 
Cl, SO4, PO4, total 
alkalinity, E Coli 
(fecal Coliforms), 
hydrocarbon 

One from 
nearest well 
around wind 
park and one 
from surface 
water source 
near lagoon. 

A single time SLS Water 
Quality 
Standards 

Per sample 

LKR 14,000 

Contractor by 
engaging approved 
monitoring agency  

Developer/ 
CEB/ MWPP 

B. Construction 
Stage 

 

EC, TSS (turbidity 
& suspended 
sediment), DO, 
BOD, COD, PH Oil 
and grease, Pb, 

One from 
nearest well 
around wind 
park and one 
from surface 

1 time/ 3 
months 

 

SLS Water 
Quality 
Standards 

Per sample 

LKR 14,000 

Contractor by 
engaging approved 
monitoring agency  

Contractor/ 
Developer/ 
CEB/ MWPP 
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Environ-
mental 
component 

Project stage Parameters to be 
monitored 

Location Frequency Standards Rate (LKR) Implementation Supervision 

NO2, NO3, Fe, F, 
Cl, SO4, PO4, total 
alkalinity, E Coli 
(fecal Coliforms), 
hydrocarbon 

water source 
near lagoon. 

C. Operation 
Stage 

 

EC, TSS (turbidity 
& suspended 
sediment), DO, 
BOD, COD, PH Oil 
and grease, Pb, 
NO2, NO3, Fe, F, 
Cl, SO4, PO4, total 
alkalinity, E Coli 
(fecal Coliforms), 
hydrocarbon 

One from 
nearest well 
around wind 
park and one 
from surface 
water source 
near lagoon. 

1 time/ 12 
months 

 

SLS Water 
Quality 
Standards 

Per sample 

LKR 14,000 

CEB/ MWPP by 
engaging approved 
monitoring agency 

Developer/ 
CEB/ MWPP  

3. Noise/ 
Vibration 

A. Pre-
construction 
stage (The 
project after 
assigning to 
contractor) 

Noise level (dB 
level) 

Inside park and 
at nearest 
receptor of the 
wind turbines  

A single time  National 
Environmental 
(Noise 
Control) 
Regulations 

Per sample 

LKR 15,000 

Contractor by 
engaging approved 
monitoring agency  

Developer/ 
CEB/ MWPP 

B. Construction 
Stage 

 

Noise level (dB 
level) 

Inside and 
outside (0.5 km) 
of the proposed 
wind park  

1 time/ 3 
months 

 

National 
Environmental 
(Noise 
Control) 
Regulation 

Per sample 

LKR 15,000 

Contractor by 
engaging approved 
monitoring agency  

Developer/ 
CEB/ MWPP 

C. Operation 
Stage 

 

Noise level (dB 
level) 

Inside and 
outside (0.5 km) 
of the proposed 
wind park  

6 times year National 
Environmental 
(Noise 
Control) 
Regulations 

Per sample 

LKR 15,000 

Hiruras Power (Pvt) 
Ltd by engaging 
approved monitoring 
agency (Sri Lankan 
Government) 

Developer/ 
CEB/ MWPP 
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Environ-
mental 
component 

Project stage Parameters to be 
monitored 

Location Frequency Standards Rate (LKR) Implementation Supervision 

4. Soil A. Pre-
construction 
stage (The 
project after 
assigning to 
contractor) 

PH, Sulfate (SO3), 
Chloride, ORP, 
Salinity, 
Resistively, 
Organic Matter, 
Moisture Content 

Inside and 
outside (just 
close to the 
proposed site, 2 
locations) of the 
proposed wind 
park 

A single time  Technical 
specifications 

Per sample 

LKR 13,500 

Contractor by 
engaging approved 
monitoring agency 

Developer/ 
CEB/ MWPP 

B. Construction 
Stage 

 

PH, Sulfate (SO3), 
Chloride, ORP, 
Salinity, 
Resistively, 
Organic Matter, 
Moisture Content 

Inside and 
outside (just 
close to the 
proposed site, 2 
locations) of the 
proposed wind 
park 

1 time/ 3 
months 

 

Technical 
specifications 

Per sample 

LKR 13,500 

Contractor by 
engaging approved 
monitoring agency  

Developer/ 
CEB/ MWPP 

C. Operation 
Stage 

 

PH, Sulfate (SO3), 
Chloride, ORP, 
Salinity, 
Resistively, 
Organic Matter, 
Moisture Content 

Inside and 
outside (just 
close to the 
proposed site, 2 
locations) of the 
proposed wind 
park 

A single time 
unless 
exceedances 
noted 

Technical 
specifications 

Per sample 

LKR 13,500 

CEB/ MWPP  by 
engaging approved 
monitoring agency 
(Sri Lankan 
Government) 

Developer/ 
CEB/ MWPP 

5. Bird and 
bat collision’s 

Operation 
stage 

Bird monitoring 
surveys 

 

Bird and bat 
carcasses 

Near wind 
turbines as per 
Collision Risk 
Assessment 
Report (adopt 
same 
methodology 
for bats and 
birds) 

Pre-
construction
, 
construction 
and 
operation  

None No 
additional 
costs Bird 
survey 
started 
Dec. 2021 
for one 
year 

LKR 1.8 
mil 

Consultant 
Ornithologist, O&M 
operator of wind park 

Developer/ 
CEB/ MWPP 
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Environ-
mental 
component 

Project stage Parameters to be 
monitored 

Location Frequency Standards Rate (LKR) Implementation Supervision 

6. EMI 

Operation 
Stage 

Electric Field 
(kV/m), Magnetic 
Field (μT) and 
Antenna 

Field Electric 
strength dBμV/m 

Wind turbine 
locations in line 
of sight near 
houses 

Annual IEC 
Electromagn
etic 
Emission 
Standard, 
EN 61000-6-
4 

No 
additional 
costs 

O&M operator Developer/ 
CEB/ MWPP 

Abbreviations:  

SO2- -Sulphur Dioxide  NO2- - Nitrogen Dioxide CO- Carbon Monoxide 
Pb- Lead PM10- Particulate Matter <10 TSPM- Total suspended Particulate Matter 
EC- Electrical Conductivity DO- Dissolved Oxygen TSS- Total Suspended Solis  
BOD- Biological Oxygen Demand NAAQS- National Air Quality Standards CEA- Central Environmental Authority 
NWQS- National Water Quality Standards  CEB- Ceylon Electricity Board IEC – International Electro-technical Commission 
Notes: Transport and Accommodation cost, NBT, VAT etc. are not included for the EMoP. Rates valid for the period of 60 days. Information based on the 
quotation provided by NBRO (National Building Research Organization). 
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8. Chapter 8 Conclusion and recommendations 
The proposed Mannar Wind Power Project/ Phase III, Mullikulam project, to be implemented by the 
CEB/ MWPP will expand the wind power capacity and improve the transmission infrastructure in Sri 
Lanka. The project will enhance the reliability of power supply and clean power generation by 2025. 

The proposed construction activities of wind farm, collector network, collector substation and the 
transmission line will not cause significant environment impacts and most of the potential environment 
impacts are temporary in nature mainly restricted to the construction period. An Environment 
Management Plan (EMP) has been prepared and responsibilities for implementation have been 
assigned. The anticipated environmental impacts can be readily mitigated through the implementation 
of EMP. Overall, the environmental impacts associated with wind power projects are limited to the 
construction period and can be mitigated to an acceptable level by implementation of recommended 
measures and by best engineering and environmental practices. During operation, the project impacts 
are mostly positive as it provides renewable energy and does not generate any gaseous, solid and 
liquid wastes. No significant impact on the coastal zone is envisaged by the proposed project. The minor 
impacts related to soil degradation and localized water logging/flooding can be minimized by adopting 
proper construction and maintenance practices.  
 
Potential direct, indirect, cumulative and induced environmental impacts of the Phase III/ MWPP are 
moderate-minor in magnitude, site-specific and mainly of short duration related to construction, 
including temporary impacts from soil erosion and dust, noise and vibration, solid or hazardous waste 
and wastewater generation, and occupational, community health and safety risks, in particular, working 
at height and with electricity infrastructure, and risks of communicable diseases. Long term impacts 
during operation and maintenance include occupational and community health and safety risks related 
to the presence of electricity infrastructure within local communities who may not be familiar with the 
associated risks, pollution risks related to hazardous materials and waste management at new CSS, 
and climate change impacts related to use of SF6 (a potent greenhouse gas with global warming 
potential of 22,800 kg carbon dioxide equivalent) in gas insulated collector substation and 
switchgear/ring main units requiring leakage to be controlled and monitored. 

Mitigation and compensation measures are defined in the EMP including mitigation and monitoring 
plans for Mannar Phase III project for implementation by the CEB/MWPP and their Contractors. The 
mitigation and monitoring plans will be included in the construction contracts to ensure that the required 
measures are costed for and implemented by the contractors. Contractors’ Environmental Management 
Plans (CEMP) including pollution prevention plans, solid and hazardous waste management plans, 
chance find procedures etc. and their health and safety risk assessments and plans (addressing both 
occupational and community risks and including traffic management plans and COVID-19 provisions) 
will be approved by CEB/MWPP. 

The project intervention doesn’t cause physical resettlement but a minor economic resettlement. The 
land acquisition impact will be mitigated by allowing the land owners to use the acquired land for 
cultivation continuously. The impacts on the trees and crops will be updated once the detailed design 
and the land inquiry are completed. The project affected persons to be compensated at replacement 
cost before commencing the civil works to offset those economic impacts. The perceptions of the 
communities about the project’s impact on the fishery should be dealt with by the CEB through 
continuous communications, awareness creation, transparency, and participatory project 
implementation and monitoring throughout the project period. The GRM should to be formulated 
immediately to address the community concerns.  

EMP implementation will be assured by a program of environmental supervision and monitoring to be 
conducted during the remaining design and pre-construction, construction, and operation and 
maintenance phases by CEB/ MWPP who will report any unanticipated impacts or requirements for 
corrective action during the implementation. 

The expected impacts to the surface water of the project area are not significant. However, some 
adverse impacts could be expected to the groundwater of the project site due to the project activities 
for installation of wind turbines. During the installation of wind turbines, groundwater is planned to pump 
and it will help to reduce the groundwater level and to deteriorate the groundwater quality of the wind 
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turbine site and its surroundings. However, the expected possible negative impacts to the groundwater 
could be minimized by adopting mitigatory measures. The natural flushing of sea water could be taken 
place during the rainy period. It is recommended to undertake good monitoring system to monitor the 
hydraulic, physical, and chemical properties of the groundwater and surface water. 

The species richness and the presence of critical species in terms of endemic, threatened and restricted 
range species in the site selected was found to be relatively low compared to overall biodiversity of Sri 
Lanka. However, most of the project activities take place within the Marichchikatti Reserved Forest and 
therefore, should be considered as a critical habitat as it provides undisturbed habitats for fauna and 
flora in the region and supports unique coastal habitats restricted to the arid zone. One of the main 
negative impacts arising from wind farms and transmission lines is on avifauna such as birds and bats 
leading to death and injury The data collected during the EIA study which was carried out during a short 
period of time is insufficient to comment about the possible impacts due to wind turbines and 
transmission lines on avifauna as at least a one-year study is needed to identify the temporal changes 
in avifaunal assemblage and behavior in order to make a reasonable assessment of these impacts. 
Therefore, at least a one-year study on avifauna focusing on birds and bats should be conducted to 
determine the type of mitigation required for avifauna present in the project area. Other impacts that is 
likely to arise due to the proposed project such as loss of terrestrial and aquatic habitats, disturbance 
to wildlife habitats, habitat fragmentation, habitat degradation is not significant and can be managed 
through strict implementation of the Environmental Management Plan. 

The technical details of the manufacturer of wind turbines show acceptable noise levels at surrounding 
villages at maximum output, with no operational constraints on noise and power output. Wind turbines 
supplied for the project will have a maximum noise output of 40-45 LAeqn (dBA) at 150 m horizontal 
distance from the tower. As the existing houses are more than 500 m away from the wind power sites 
the impact of noise would be negligible. Wind turbines supplied for the project must be able to operate 
in a noise constrained mode, in order to meet the seasonal day/night noise limit requirements, if 
required. 

The proposed wind farm is of national significance. The power generated by the wind turbines will be 
added to the national grid. It will improve the reliability of electricity supply in the country and CEB will 
benefit from a cost reduction of electricity generation. The wind power project does not bring any direct 
and immediate benefits to the local communities except for a few road improvements and casual labor 
work during project construction. Therefore, it is essential that the project avoids any possible harmful 
effects on its local populations and if possible, the project should share part of its benefits with the local 
communities to enhance their standards of living and social wellbeing. Improvements to small village 
infrastructure, building vocational and technical skills of unemployed youth etc. are some of the ways 
in which the project implementing agency can support the local communities to benefit from this mega 
development project. 
It is also strongly recommended that the proposed wind farm should not make any significant deviations 
from the boundaries currently demarcated for project implementation as such deviations can create 
adverse implications on the neighboring communities and their sources of livelihoods. The project 
should not impose any restrictions to communities’ access to public roads, fish landing sites, fishermen 
camps and grazing grounds of cattle and goats.  

The EIA will be disclosed on the CEA website and locally by DSD offices with translation of the main 
report into local languages. CEB/ MWPP will continue the meaningful consultation process with all local 
communities within 500m of CSS and transmission line RoWs including public consultations/gender 
focus groups during project implementation to ensure that all affected persons and other stakeholders 
are fully engaged with the Phase III/ MWPP and have the opportunity to participate in its development 
and implementation. 

In conclusion, there will be some moderate-minor negative impacts caused by the Project during the 
implementation but assuming that mitigation measures and monitoring requirements in the EMP are 
effectively implemented, the Phase III/ MWPP is not expected to have any significant adverse 
environmental impacts. Based on the NEA, the proposed project will be categorized as “prescribed” 
and accordingly, CEB requires approval by the Project Approving Agency, the Central Environmental 
Authority (CEA). This EIA including the EMP are considered sufficient to meet the environment 
assessment requirements of the CEA for the proposed project. 
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Annex-01  
 
TERMS OF REFERENCE FOR THE ENVIRONMENTAL IMPACT ASSESSMENT (EIA) REPORT ON 
PROPOSED 100 MW MANNAR PHASE III WIND POWER PARK (MULLIKULAM) PROJECT 
The ToR is valid for one and half years from the date of issue. 

This ToR has been issued by the CEA only as a means of providing guidance for preparation of the 
Environmental Impact Assessment (EIA) report for the proposed project.  Required information on 
impacts mitigation measures etc. which will be useful in decision making should be incorporated in the 
EIA report based on the findings of the EIA study.  

Issuance of the ToR does not in any way reflect an agreement on the part of the CEA regarding the 
granting of approval for the project. It is the responsibility of the project proponent to clear any issues 
regarding land ownership and to obtain approvals required from agencies other than the CEA. In the 
case where the project is to be sited on state land we recommend obtaining “in principle” approval of 
the land owner, prior to embarking on the EIA report preparation.  The CEA will not be responsible for 
any costs incurred by the project proponent in EIA report preparation in case the project is rejected. 

Project Name                    : Proposed Mullikulam 100 MW Wind Power Project – MannarWindPower 
Project (Phase III) 

Project Proponent  : Ceylon Electricity Board 

Project Approving Agency : Central Environmental Authority  

Issued Date of the ToR :  22.02.2022 

Outline of the Report  : 

Executive Summary 

      1. Introduction  
      2. Description of the project and reasonable alternatives 
      3. Description of the existing environment  
      4. Anticipated environmental impacts of proposed project 
      5. Proposed mitigatory measures 
      6. Extended cost-benefit analysis 
      7. Environmental Management Plan 
      8. Conclusion and Recommendations 
ANNEXURE 
I Terms of Reference 
II References 
III Sources of data & information 
IV List of preparers including their work allocation and time schedules (The EIA Report should be 
authenticated by prepares).    
V Comments made by the public NGOs and other agencies during the formal and informal 
scoping meetings held by the EIA Team 
VI Complete set of relevant maps, contour maps, tables, charts, layout plans and other details 
 

Executive Summary 

The summary should be a brief, non-technical summary of the justification of the proposed project, 
description of the salient features of the project and alternatives considered, the existing environment 
of the project site and its environs, key environmental impacts, the measures proposed to mitigate the 
environmental impact, environmental management plan & monitoring programme and conclusion.  A 
one-page summary table indicating the significant impacts and proposed mitigatory measures should 
be presented. 

1. INTRODUCTION 
This chapter should include the following; 
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- Background of the proposed project  
- Objectives and justification of the proposed project 
- (Summarize the need or problem being addressed by the project and how the proposed 

project is expected to resolve the problem or the issue) 
- Objectives of the EIA report 

(Specify the objectives of the assessment and the relationship of the results to project 
design and implementation) 

- Brief outline of the methodologies and technologies adopted in EIA preparation 
- Government policy, legal and administrative frame work with reference to the project 
- Compatibility with other development projects / programs / plans in the area, especially with 

the government development plan of the area (present and proposed). 
- Approvals needed for the project from other state agencies and any conditions laid down 

by state agencies for implementation of the project (eg :  UDA, FD, Palmyra Development 
Board etc.)  
 

2 DESCRIPTION OF THE PROPOSED PROJECT AND REASONABLE ALTERNATIVES 
2.1 Description of the proposed project 

- Location, indicate the Divisional Secretariat Division/s and the Pradeshiya Sabha area/s 
within which the project site falls. (Including the transmission line and grid substation). 

- State the present ownership of the project site. (if state own preliminary approval of such 
relevant agencies should be attached to the EIA report) 

- A location map of reasonable scale (1:10,000 scale is preferred) indicating the project site, 
accessibility to the site, surrounding developments, land use and infrastructure facilities. 
(The location map should include general location of the project site and exact location with 
clear coordinates). 

- Clear coloured and readable maps together with diagrams and photographs to be provided 
for reviewer to get a clear understanding of the project area and the location of all the 
project components. 

- Extent of the project area (area cover up for installation of wind towers and trace of 
transmission line and grid substation).    

- Project layout plan covering the entire project area including all major components (wind 
towers, transmission line, access road and other related structures such as grid substation, 
switch yards etc. and any other structures) of the project, related structures etc. and 
reservation areas. 

2.1.1 Details of permanent structure 
-  Wind power plant 

- Installed capacity of wind power plant 
- Expected plant factor of wind power plant 
- Details of wind power plant  

No of wind towers and land area required for installation of tower together with 
reservation/ non-building zone. 

- Type, design, sizes/capacities of turbine(s) and generator(s), hub height, rotor 
diameter, spacing between towers, number of units, configuration etc. 

- Internal power harnessing system / network incorporated 
- Control, metering and monitoring systems 
- Transformers, switch yard  
- Security / safety measures such as fencing, CCTV, fire protection, prevention of bird 

strike and damage to the animals 
- Birds detecting mechanism/system  
- Access road 
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- Any other infrastructure required / provided by the project 
   -   Transmission Line 

- Principle features of the transmission line route 
Length of line section, width of the line corridor, types and designs of transmission tower 
including land area occupied by tower (based on the tower type and height etc.) 

- Height of the tower  
- Span between two tower locations 
- Number of angle towers and geo coordinates of the tower location/s   
- Ground clearance of the line pathway. 
- Nature and type of any other related structures to be erected 
- Present land ownership of the line corridor and GN Division of the area. 
- Land extend and geo coordinates of the GN Division 
- Type of grid substations/s, switch yards: 
- Type of transformers to be installed and their capacity details 
- Any additional structures to be constructed 
- Provide a location map indicating the project site, surrounding development and 

infrastructure (at appropriate scale). 
- Land preparation  

- Removal of trees/ vegetation along the transmission line trace and wind tower areas.  
- Land clearing and filling etc.  

2.1.2 Details of temporary structures 

Piers and any other coastal structures for transportation of material/equipment to the site, 
Contractors and Engineer’s site offices, Contractor’s store building and store yards, Dumping 
sites, temporary quarry sites, concrete batching plant, labour camps and any access through 
pilot roads to these plants/sites. 

2.2 Methodology of construction wind plant and transmission line  
- The details on pre-construction and construction activities, phased implementation 

schedule, staffing/workforce, future development/ expansion etc. 
- Raw material and water requirements for construction activities 
- Construction of wind tower foundations, switchgear building, transformer rooms and 

erection of wind towers 
- Installation of wind turbine and rotor blades 
- Laying of power and instrumental cables 
- Method of construction of substations / switchyards, transmission towers and method of 

stringing 
- Infrastructure developments (if any) 

Details of any permanent /temporary access roads to be built / improved (existing condition 
and anticipated improvement) 

- Techniques and equipment to be used. 
- Method of material /equipment transport and installations 
- Time schedule, staffing, and support facilities, technologies  
- Disposal of construction debris 
- Other construction activities (if any) 

2.3 Methodology of operation 
 

- Operational activities related to the wind plant and transmission line 
- Repair and maintenance activities with frequencies 
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- Amount of water to be used for the project during operation period 
- Water source and required approvals   
-  Construction of a fence, boundary wall around the land or wind towers (if any) 
- E-waste generation storage and disposal methods 

2.4 Resettlement (If any) 
- Resettlement of settlement  
- Number of families to be relocated 
- Identification of relocation site 
- Infrastructure facilities to be supplied them 

2.5 Investment and funding sources  
- State the total cost of the project and proposed funding mechanism 

2.6 Evaluation of Alternatives 

Describe reasonable alternatives considered to the proposed project which might be less 
harmful to the environment.    

Following options can be considered for analysis of alternatives. 

• Site alternatives 
• Design and technology selection 
• Construction techniques and phasing  
• Operating and maintenance procedure etc. 
• No action alternative  

Compare alternatives in terms of potential environmental impacts, mitigatory measures, capital 
and operating costs, reliability etc.   

Give reason/s why such alternatives were rejected. 

3 DESCRIPTION OF THE EXISTING ENVIRONMENT 
 This chapter should provide information on physical, biological socio-economic, archeological and 

cultural aspects of the environment likely to be affected by any activity during implementation of the 
project.  Information should be presented in a comprehensive format using tables, maps and 
diagrams where appropriate.   

 The methods used to collect data should be clearly defined.  All technical terms should be 
clearly defined.  The existing environment should be described under following; 
 
Study area 
a) Project site 
b) Area beyond the project site where there is potential for environmental impacts due to the 
project (influenced area) 
Assemble evaluate and present baseline data on following environmental characteristics of the study 
area.  
3.1 Physical Environment 
3.1.1 Topography 

- A general description of topography of the study area.  (recent topo-sheet(s) of suitable 
scale should also be provided) 

- Any seasonal variations in relation to topography.  

3.1.2 Geology and Soil  

- General geology of the area  
- Special characteristics / formations 
- Type of soil 

3.1.3  Climate and Meteorology 
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 - Rainfall pattern 
 - Wind speed and direction  
 - Relative Humidity  
3.1.4 Hydrology and Drainage 

- Surface water bodies in the study area 
- Surface drainage pattern of the area 
- Surface water availability, quality and present uses of surface water 
- Ground water availability, quality and present uses of ground water 

3.2  Coastal Features (Environment) 

- Coastal features including beach profile 
- Relevant oceanographic information including near shore wave height and direction, near 

shore current velocity, tidal and current characteristics 
- Coastal erosion possibilities and coastal erosion records of last ten years 
- Prior action which is taken to cope with any severe erosion 
- Coastal structures, coastal protection system 
- Coastal water quality 
- Details of coastal hazard events in the past – Tsunamis, cyclones, storm surges etc. in the 

region  
3.3 Noise    

- Existing noise source and their distribution 
- Existing noise levels 
- Distribution of existing noise receptors  
- Locations of noise sensitive receptors (if any) (Distance of towers to such receptors to be 

indicated) 
3.4 Ecological Resources  

- All habitat types in the study area, sand dunes and related habitats etc. to also be described 
- Special features / uniqueness of the existing vegetation and habitats  
- Proximity to protected areas (Wildlife Reserves, National Parks, Sanctuaries, Wetlands, 

Forest Reserves Mangroves and other State-Owned Forests) 
- Rare, threatened and endemic fauna and flora, (if any) within the study area and distribution 

of such spp.   
- Presence of movement path ways of birds and other animals. Special attention to be given 

for bird movements and seasonal patterns covering area of such movements within 
migratory and non-migratory seasons 

- Elephant habitats and their migratory paths (if applicable extent of land area occupy for the 
purpose) 

- Marine ecosystems including sea grass beds and marine mammal habitats with special 
attention to dugongs 

- Presence of turtle nesting area 
- Availability of any commercially important species 

3.5 Historical & Archaeological Importance 

- Describe any landmarks or evidence of historic, religious, archaeological, scientific or 
cultural importance known to be in the study area and provide an inventory of such places 
/ articles. 

3.6 Socio-economic Environment 

- Present land use of the study area and zoning (if any) (a maps, photographs, satellite 
images etc. to be provided to get a clear picture) 

- Settlements, population characteristics 
- Livelihoods of settlers (dependency on Palmira industry/animal husbandry cattle rarering 

etc.  /others to be indicated)       
- Cultural, historical, protected resources and archaeological aspects/considerations 
- Socio-economic status of the study area and principle economic activities  
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- Availability of infrastructure facilities (eg: roads, water supply communications, power 
supply, housing and sanitation, health care (hospitals) schools etc.) 

4. ANTICIPATED ENVIRONMENTAL IMPACTS OF PROPOSED PROJECT  

This chapter should show the overall effects of the project on the individual environmental components.  
Impacts should include the direct and indirect, long and short-term positive and negative effects. 
Significance of impacts should be assessed using appropriate techniques.  In all cases where an 
assessment is made it should be quite clear what criteria have been employed to assess impacts. 
Where possible, effects should be quantified, uncertainties highlighted and the basis of predictions 
should be stated and justified through case studies/models, literature etc.  Nature of impacts should be 
considered in terms of magnitude, severity, duration, frequency, risk and indirect effects.  

Special attention should be given to following aspects in addition to the other impacts not listed here 
but may be significant in view of the project proponent. 

4.1 Noise and vibration impacts 
- Expected noise and vibration level during the construction period 
- Predicted noise levels and distribution patterns during the operation period. 

4.2 Ecological impacts 

Details to be provided considering wind plant (construction and operation), transmission line and 
grid substations. 

- Impact due to operation of transmission lines, blades of the wind turbines on birds / animals. 
- Impact on vegetation due to removal of trees/ vegetation [number, species names, height & 

girth size. Impacts on shoreline vegetation to be indicated clearly. 
- Impacts on terrestrial and aquatic ecosystems /habitats / flora and fauna /shoreline habitats 

(presence of species within sand dunes need to be indicated). 
- Impacts on protected areas declared under National Wilderness Act, Forests Ordinance, Fauna 

and Flora Protection Ordinance etc. 
- Impacts due to spreading of invasive species, edge effects etc. 
- Impacts on marine species with special attention to turtles and their nesting habitats, marine 

mammals with special attention to dugongs. 
- Impacts on migratory / movement paths of birds, elephants and other animals. 
- Any other direct or indirect impacts 

4.3   Hydrological and water quality impacts 
- Impacts on natural drainage pattern (flow pattern) of the area and impacts on water bodies. 
- Impacts on surface and ground water quality (during the construction and operation) 
- Impact on stability and seasonal dynamics of sand dunes 
- Impacts to the bank stability along the lagoon /estuary or other water bodies located within 

project site frontage (if any) 
- Disposal of debris / restoration 
- Impacts due to haphazard disposal 

4.4 Socio-economic and cultural impacts 
- Impacts on land use and zoning  
- Impacts on existing infrastructure facilities, properties and crops within the study area due to 

construction and operation of the project. 
- Impacts on fishery / fishing community 
- Impacts on coconut cultivation / plantation due to erection of transmission line 
- Impacts on economic activities such as agriculture, tourism etc. in the area 
- Impacts on livelihood of the neighbouring communities. 
- Impacts due to removal of Palmyra trees 
- Any relocation of families if so relocation sites facilities to be provided etc. 
- Impacts on scenic beauty and visual environment (flickering effect) 
- Any impact on the proposed or planned government / private sector development activities in 

the vicinity. 
- Impacts due to transportation of material and equipment and increase of traffic volumes during 

the construction period  
- Impacts due to waste and hazardous waste 
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- Public and occupational health and safety 
- Impacts on sites and monuments of historical cultural and religious significance 

5. PROPOSED MITIGATORY MEASURES 

This chapter should set out the proposed measures to avoid, reduce, mitigate or compensate the 
impacts identified in Chapter 4 to acceptable levels (in that order of priority) including conformity to the 
gazetted Sri Lankan standards. Mitigatory measures should be defined in specific practical terms. 
Alternative methods of mitigation should be discussed and the effectiveness of the proposed measures 
that are to be provided should be stated. A rationale should also be presented for selection of chosen 
mitigatory measures 

6. EXTENDED COST – BENEFIT ANALYSIS 

Total environmental cost (the cost of direct and indirect negative impacts, proposed mitigation cost 
administration and monitoring costs etc.) and benefits arising out of the proposed project due to project 
activities should be incorporated and discussed. Findings should reflect the benefit arising out of the 
proposed project. 

7. ENVIRONMENTAL MANAGEMENT PLAN AND MONITORING PROGRAMME 

An Environmental Management Plan (EMP) should be submitted including the followings; 

i. A summary of the anticipated significant adverse environmental impacts together with the mitigation 
measures for each anticipated significant adverse environmental impact. 

ii. Monitoring plan including; 
- Parameters to be monitored 
- Frequency of monitoring, detection limits and definition of thresholds that will signal the need 

for corrective action 
- Location / timing of sampling 
- Institutional framework for mitigation of impacts 
- Responsible agency / agencies of monitoring 
- Describes monitoring and reporting procedures to ensure early detection of conditions that 

necessitate particular mitigation measure and documents the progress and results of mitigation 
iii. Implementation arrangement including; 

- Implementation schedule of the impact mitigation plan showing phasing and coordination with 
overall project implementation 

- Institutional framework, indicating who is responsible for carrying out the mitigation and 
monitoring.  

- Capital and recurrent costs to implement mitigation and monitoring measures described above. 
Identify the availability and source of funds to implement the measures.  

8. CONCLUSION AND RECOMMENDATION 

The environmental acceptability of the proposed project and key findings and recommendations of the 
assessment should be given.  The consultants should make a firm recommendation on one of the 
alternatives based on the findings of the assessment. 

Any programme to improve general environmental conditions can also be stated here.    
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Annex -03 Sources of Data and Information 

Distribution of existing noise receptors  

Distribution of existing noise receptors and locations of the same (GPS coordinates) and remarks on 
compliance are indicated in the following table. 

ID Receptor Name Location Classification 

UTM 

Deman
d (dBA) 

Noise 
from 
WTG 
(dBA) 

Complian
ce Easting Northing 

1 Naval Camp Kokkupadaiyan Institutional/Slee
ping 385,667 964,210 44 40.5 Yes 

2 Kovil Kokkupadaiyan Institutional 385,756 964,114 54 41.7 Yes 
3 Farm House Kokkupadaiyan Institutional 385,893 963,752 54 48.2 Yes 
4 Residence Kokkupadaiyan Residential 384,947 962,526 44 43.7 Yes 
5 Residence Kondachchi Residential 386,256 964,012 44 38.5 Yes 
6 Residence Kondachchi Residential 386,316 963,769 44 39.4 Yes 

7 Army Observation 
point Kondachchi Institutional 386,232 963,277 54 40.6 Yes 

8 Residence Kondachchi Residential 386,229 963,082 44 40.5 Yes 
9 Residence Kondachchi Residential 386,538 962,945 44 37.2 Yes 
10 Residence Kondachchi Residential 386,229 962,732 44 41.2 Yes 
11 Residence Kondachchi Residential 386,201 962,604 44 41.5 Yes 
12 Residence Kondachchi Residential 386,572 962,582 44 36.7 Yes 
13 Residence Kondachchi Residential 386,164 962,400 44 40.8 Yes 
14 Residence Kondachchi Residential 386,585 962,165 44 35.9 Yes 
15 Residence Kondachchi Residential 386,183 962,049 44 39.1 Yes 

16 Residence Pasithenral 
Kondachchi Residential 386,250 961,578 44 38.7 Yes 

17 Residence Pasithenral 
Kondachchi Residential 386,416 961,290 44 36.3 Yes 

18 Residence Pasithenral 
Kondachchi Residential 386,015 961,373 44 41.4 Yes 

19 Mosque Pasithenral 
Kondachchi Institutional 385,972 961,182 54 40.2 Yes 

20 Residence Pasithenral 
Kondachchi Residential 385,986 960,475 44 38 Yes 

21 Residence Pasithenral 
Kondachchi Residential 386,240 960,422 44 35.7 Yes 

22 Forest Dep 
Quarters  Kondachchi Residential 385,853 960,270 44 39.3 Yes 

23 Residence Sihlagama 
Kondachchi Residential 385,763 960,959 44 40.1 Yes 

24 Residence Sihlagama 
Kondachchi Residential 385,552 960,989 44 41.3 Yes 

25 Residence Sihlagama 
Kondachchi Residential 385,260 961,013 44 42.5 Yes 

26 Temple Sihlagama 
Kondachchi Institutional 384,706 960,896 54 44.9 Yes 

27 COP Sihlagama 
Kondachchi Institutional 384,596 960,852 54 45.1 Yes 

28 Boat Landing Site Sihlagama 
Kondachchi Commercial 384,558 960,837 59 45.2 Yes 

29 Residence Sihalagama 
Kondachchi Residential 385,201 960,796 44 43.8 Yes 

30 Residence Sihalagama 
Kondachchi Residential 385,352 960,777 44 43.2 Yes 
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31 Residence Sihalagama 
Kondachchi Residential 385,569 960,695 44 42.1 Yes 

32 Residence Sihalagama 
Kondachchi Residential 385,798 960,732 44 39.6 Yes 

33 School  Sihalagama 
Kondachchi Institutional 385,840 960,709 54 39.3 Yes 

34 Residence Kayakkuli Residential 385,623 959,849 44 39.4 Yes 
35 Residence Kayakkuli Residential 385,446 959,922 44 41.4 Yes 
36 Residence Kayakkuli Residential 385,339 959,957 44 42.5 Yes 
37 Residence Kayakkuli Residential 385,233 959,956 44 43 Yes 
38 Residence Kayakkuli Residential 385,123 959,887 44 42.5 Yes 
39 COP Kayakkuli Institutional 384,647 960,067 54 44.8 Yes 
40 Boat Landing site Kayakkuli Commercial 384,605 960,086 59 44.9 Yes 
41 Fish Store Kayakkuli Commercial 384,661 960,020 59 44.1 Yes 
42 COP Kayakkuli Institutional 384,718 959,885 54 42.7 Yes 
43 Boat Landing site Kayakkuli Commercial 384,703 959,805 59 42.2 Yes 

44 Forest Circuit 
bungalow Kayakkuli Residential 384,785 959,532 44 43.6 Yes 

45 Residence Kayakkuli Residential 385,024 959,564 44 41.9 Yes 
46 Residence Kayakkuli Residential 385,110 959,467 44 41.9 Yes 
47 Preschool Kayakkuli Institutional 385,495 959,532 54 39.2 Yes 
48 Church Kayakkuli Institutional 385,219 959,290 54 42.3 Yes 
49 Residence Kayakkuli Residential 385,157 959,281 44 43 Yes 
50 Quarters Kayakkuli Residential 385,194 959,165 44 44 Yes 
51 Residence Kayakkuli Residential 385,423 959,179 44 41.5 Yes 
52 Naval Camp Kayakkuli Institutional 384,222 957,675 54 51.6 Yes 
53 COP Kayakkuli Institutional 384,095 954,999 54 50.9 Yes 
54 Boat Landing site Kayakkuli Commercial 384,078 954,985 59 50.2 Yes 
55 Residence Kallaru Residential 385,476 957,329 44 42.2 Yes 
56 Residence Kallaru Residential 385,458 956,893 44 39.4 Yes 
57 Residence Kallaru Residential 385,312 956,689 44 38.8 Yes 
58 Mosque Kallaru Institutional 385,346 956,509 54 37.3 Yes 
59 Residence Kallaru Residential 385,469 956,226 44 35.6 Yes 

60 Army Camp Kallaru Institutional/Slee
ping 385,774 955,391 44 34.3 Yes 

61 Residence Nunaisnagar 
Marichchukaddi Residential 385,669 954,514 44 37.8 Yes 

62 Residence Nunaisnagar 
Marichchukaddi Residential 385,495 954,431 44 40.4 Yes 

63 Residence Nunaisnagar 
Marichchukaddi Residential 385,486 954,306 44 41.1 Yes 

64 Residence Nunaisnagar 
Marichchukaddi Residential 385,524 954,137 44 40.6 Yes 

65 Residence Nunaisnagar 
Marichchukaddi Residential 385,458 954,060 44 41.6 Yes 

66 Preschool Nunaisnagar 
Marichchukaddi Institutional 385,448 953,970 54 41.2 Yes 

67 Residence Nunaisnagar 
Marichchukaddi Residential 385,800 953,960 44 36.4 Yes 

68 Mosque Nunaisnagar 
Marichchukaddi Institutional 385,483 953,759 54 38.8 Yes 

69 Residence Nunaisnagar 
Marichchukaddi Residential 385,402 953,623 44 38.2 Yes 
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70 
School (Nunais 
Farook G.M.M 
School) 

Nunaisnagar 
Marichchukaddi Institutional 

385,579 953,559 54 36.3 Yes 

71 Residence Nunaisnagar 
Marichchukaddi Residential 385,264 953,387 44 36.9 Yes 

72 Residence Nunaisnagar 
Marichchukaddi Residential 385,523 953,065 44 34.8 Yes 

73 Residence Nunaisnagar 
Marichchukaddi Residential 385,066 953,040 44 37 Yes 

74 Residence Nunaisnagar 
Marichchukaddi Residential 385,131 953,003 44 37 Yes 

75 Vadi Marichchukaddi Residential 383,521 952,669 44 34.8 Yes 

76 Army Camp Marichchukaddi Institutional/Slee
ping 385,211 952,298 44 42.8 Yes 

77 Residence Marichchukaddi Residential 385,008 951,775 44 38.5 Yes 
78 Residence Marichchukaddi Residential 384,807 951,813 44 39.6 Yes 
79 Residence Marichchukaddi Residential 384,721 951,835 44 39.7 Yes 
80 Residence Marichchukaddi Residential 384,676 951,729 44 37.9 Yes 
81 Residence Marichchukaddi Residential 384,503 951,001 44 33.4 Yes 
82 Residence Marichchukaddi Residential 384,324 950,757 44 33.7 Yes 
83 Residence Marichchukaddi Residential 384,186 950,523 44 33.7 Yes 
84 Preschool Marichchukaddi Institutional 384,455 950,359 54 31.9 Yes 
85 School Marichchukaddi Institutional 384,450 950,214 54 31.5 Yes 
86 Medical Care Unit Marichchikaddy Institutional 384,381 950,204 54 31.8 Yes 

87 Irrigation 
Department Marichchukaddi Institutional 384,300 950,071 54 31.9 Yes 

88 COP Karadikkuly Institutional 382,358 951,599 54 44.3 Yes 
89 Boat Landing site Karadikkuly Commercial 382,302 951,529 59 42.9 Yes 

90 Fish Equipment 
Store Karadikkuly Commercial 382,329 951,474 59 43.1 Yes 

91 Residence Karadikkuly Residential 383,104 950,992 44 43.5 Yes 
92 Residence Karadikkuly Residential 383,111 950,950 44 43 Yes 
93 Residence Karadikkuly Residential 383,032 950,788 44 40.4 Yes 
94 Residence Karadikkuly Residential 382,874 950,770 44 39.7 Yes 
95 Palmyra board Karadikkuly Institutional 383,402 950,428 54 37.1 Yes 
96 Residence Karadikkuly Residential 383,337 950,578 44 38.7 Yes 
97 Residence Karadikkuly Residential 383,175 950,582 44 38.6 Yes 
98 Residence Karadikkuly Residential 382,995 950,585 44 38.4 Yes 
99 Mosque Karadikkuly Institutional 382,653 950,630 54 38.4 Yes 
100 School Karadikkuly Institutional 382,630 950,520 54 38.2 Yes 
101 Residence Karadikkuly Residential 382,485 950,472 44 38.5 Yes 
102 Residence Karadikkuly Residential 382,636 950,260 44 38.4 Yes 
103 Residence Karadikkuly Residential 382,753 950,143 44 38.1 Yes 
104 Residence Karadikkuly Residential 382,881 949,963 44 37.7 Yes 
105 COP Mullikulam Institutional 381,034 949,600 54 41.3 Yes 
106 Boat Landing site Mullikulam Commercial 381,105 949,097 59 37.7 Yes 
107 Boat Landing site Mullikulam Commercial 381,143 948,869 59 36.5 Yes 
108 COP Mullikulam Institutional 381,164 948,841 54 36.5 Yes 
109 Residence Mullikulam Residential 382,719 949,204 44 40.9 Yes 
110 Residence Mullikulam Residential 382,548 949,099 44 42.5 Yes 
111 Residence Mullikulam Residential 382,408 949,072 44 43.7 Yes 
112 Residence Mullikulam Residential 382,562 948,916 44 43.4 Yes 
113 Residence Mullikulam Residential 382,719 948,898 44 43.1 Yes 
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114 Residence Mullikulam Residential 382,844 948,848 44 42.9 Yes 
115 Residence Mullikulam Residential 383,008 948,798 44 42.1 Yes 
116 Residence Mullikulam Residential 383,110 948,716 44 42.1 Yes 
117 Residence Mullikulam Residential 383,241 948,680 44 41 Yes 
118 Residence Mullikulam Residential 383,365 948,643 44 40 Yes 
119 Residence Mullikulam Residential 383,543 948,654 44 38.1 Yes 
120 Residence Mullikulam Residential 383,850 948,611 44 35.8 Yes 
121 Mosque Mullikulam Institutional 383,928 948,509 54 35.5 Yes 

122 Naval Camp Mullikulam Institutional/Slee
ping 383,918 948,187 44 36.7 Yes 

123 Residence Mullikulam Residential 383,858 947,953 44 38.3 Yes 
124 Mosque Mullikulam Institutional 383,911 947,796 54 38.6 Yes 
125 Residence Mullikulam Residential 383,924 947,639 44 39.1 Yes 
126 Residence Mullikulam Residential 383,741 947,655 44 42.2 Yes 
127 Camp Mullikulam Institutional 383,315 947,555 54 50.5 Yes 
128 Army Canteen Mullikulam Commercial 383,196 947,390 59 47.7 Yes 

129 Naval Camp Mullikulam Institutional/Slee
ping 382,680 946,971 44 36.2 Yes 

130 Residence Mullikulam Residential 382,682 947,746 44 43.7 Yes 
131 Residence Mullikulam Residential 382,051 947,452 44 35.5 Yes 
132 Residence Mullikulam Residential 382,205 947,458 44 36.5 Yes 
133 Church Mullikulam Institutional 382,192 947,523 54 36.9 Yes 
134 School Mullikulam Institutional 382,211 947,576 54 37.4 Yes 

135 Army sleeping 
quarters Mullikulam Residential 382,228 947,633 44 37.9 Yes 

136 Army sleeping 
quarters Mullikulam Residential 382,194 947,759 44 38.5 Yes 

137 Camp Mullikulam Institutional 382,246 947,856 54 39.6 Yes 
138 Camp Mullikulam Institutional 382,215 947,873 54 39.5 Yes 
139 Camp Mullikulam Institutional 382,189 947,944 54 39.7 Yes 
140 Camp Mullikulam Institutional 382,111 948,104 54 40 Yes 
141 Camp Mullikulam Institutional 381,900 948,251 54 38.6 Yes 
142 Camp Mullikulam Institutional 381,705 948,418 54 37.6 Yes 
143 Church Mullikulam Institutional 382,356 948,616 54 46.3 Yes 
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Annex- 05 Comments made by the public, NGOs and other agencies during the 
formal and informal scoping meetings held by the EIA Team 

Name of the villages: (i) Mullikkulam, (ii) Karadikkuli, (iii) Kondachi (iv) Kayakuli (v) Vijayagammaana (vi) 

Kokupadayan (vii) Vanchiyankulam 

Name of the GNDs: (i) Mullikkulam (ii) Karadikkuli (iii) Kondachchi (iv) Kokupadayan (v) Vanchiyankulam 

Name of the DS Division: Musali and Nanattan 

The consultation meetings were organized with the assistance of catholic priests of the area, mosque 

committees, village level CBOs (The Rural Development Societies, Women Rural Development Societies, 

Fisheries Societies, Farmer Organizations), members of the Pradesha Sabah, and Grama Niladaries of the 

area. Consultation meetings were coupled with site visits to show the project land selections as per the 

preliminary design. Consultations were carried out at the village level to disclose and aware the 

communities about the project interventions, to gather the opinions and suggestions of the communities to 

improve the project design to avoid or reduce and mitigate project impacts, and to clarify the perceptions 

and fears the communities hold about the project and its impacts with reliable information and data. The 

communities were very much interested to ensure that the project doesn’t impact their livelihood, and social 

wellness and to clarify the fears they had about the wind turbine projects. A multimedia presentation 

containing the data, information, images, maps, and videos was used to aid the consultation process. The 

responses of the people about the project interventions and the information on the socio-economic condition 

of the villages and other outcomes of the consultations are presented here.  

Responses of the communities about the project intervention: 

1. All the villagers questioned the project’s impact on the fishery resources. They stated that the 

fishers of Mannar Island are correlating the operation of the wind power project (Phase 1 of the 

Wind Power Project of the CEB in Mannar) on Mannar Island to their depleted fish catch recently.  

They asked, “Will the sound, vibration, or any other factors generated by wind turbines cause 

depletion of fish resources?” They believe that the noise and vibration of the wind turbines located 

closer to the sea can chase away the fish from the shallow sea where they involve in beach seine 

fishing. They worried that their only livelihood will be collapsed. The CEB explained the principles 

of wind power generation and the impacts of the noise and vibration the wind turbine generates. It 

was clarified to the communities that the wind turbines are reasonably located away from the sea 

and there is no correlation between the reduction of the fish catch and the operation of the wind 

turbine on Mannar Island. However, the communities are still skeptical about this issue. The CEB 

proposes a participatory monitoring process for the community to witness the project 

implementation and operation complying with the applicable national and international policies and 

guidelines.          

2. The Mullikkulam community inquired “will the project adversely impact the paddy cultivation that 

the CEB proposes to locate a few wind turbines in our paddy lands?” The CEB responded that “the 

wind turbines will not harm the agriculture practices and there are wind turbines within farmland in 

several countries. These proposed wind turbines in your area could be a model for our country”. 

3. The same Mullikkulam community stated that “we have very limited land for our cultivation purpose. 

Using the land for installing wind turbines will impact our livelihood. Can’t you find any alternate 

locations for this purpose?” The CEB responded that “though the project acquires 7 acres of land 

for each wind turbine, around 4 perches of land will be used to install permanent structures of the 

turbines. The remaining land can be used for cultivation after the construction period. The project 

will assist to restore the land for cultivation. The CEB will consult with the land owners to finalize in 

this regard.”  

4. “Will the project area be fenced off? If fenced off, fishers will lose access to “vaadis” (fisher’s camps) 

and the landing site.” The CEB confirmed to the communities that the project area won’t be fenced 

off.  
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5. The “Kayakuli” villagers expressed their fear that the wind turbines along the northern and the 

southern border of their village will affect the tranquility of the community life and the future 

expansion of their settlements along with prospective population increases when access to land is 

restricted by the project. The CEB responded that the wind turbines are located reasonably away 

from the settlements to avoid noise impacts. The surrounding lands belong to the forest department 

and the restrictions on the village expansion are restricted already, but not by the project. However, 

there is enough space available for village expansion until the wind turbines if the forest department 

permits.   

6. “How the project will benefit the local community? Will our village get an uninterrupted power supply 

in the future because the power is generated in our area?” The CEB replied that the “project will 

prioritize the local workforce for the construction works. There will be a chance for the suitably 

qualified youths to join permanently the CEB for the maintenance of the wind farm. The electricity 

supply will be strengthened to the area because of the 220Kv transmission line and other 

infrastructures of the project. The industrial development will be aided with this strengthened 

electricity supply.”    

7.  “We have already been adversely affected by the restrictions made by the forest department and 

wildlife conservation department in our vicinity. We are afraid that the wind project also will put our 

lives in danger.” The CEB responded that the “project assess all its impacts and mitigation measure 

will be implemented adequately. So, the people should not panic about the project.”  

8. The people of the Vanchiyankulam mentioned that the “Project should negotiate with the land 

owners the transmission line traverses to impellent the project.” The CEB guaranteed that the CEB 

will hold the negotiation with the land owners and suitable compensations will be paid to the affected 

people.”   

9. The Kokupadayan villagers had a suspicion that the project has earmarked their lands that were 

swallowed into the forest reserve a few years ago. They wanted the CEB to avoid placing wind 

turbines in those lands. A site visit conducted with the villagers confirmed that the wind turbines 

are located away from their lands.  

10. The VIjayagammana community has individual and common infrastructure needs that will improve 

their social welfare and livelihood. They expect that the project will assist them in improving their 

needs. They were very happy about the road improvement the project will carry out up to the landing 

site.   

Land ownership and the land value in the area: 
1. The paddy lands are either private or permit lands. The residents’ land of the Mullikkulam, 

Karadikkuli, Kondachi, and Kokupadayaan are permit land mostly. Land selling is a rare activity in 

the project area because the land is very limited and the paddy lands are highly productive because 

of the well-developed irrigation system. The value of the paddy land is going beyond 1Mn per acre.  

2. The residential land in Mullikkulam, Karadikkuli, Kondachi, and Kokupadayaan are ranging from 

0.25 acres to 0.5 acres. The residential lands in the Nanattan division are mostly private and 

comparatively bigger than that of the Musali division. Coconut, banana, and mango are the major 

crops grown on residential land.  

Socio-Economic background of the communities:  

Mullikkulam: This is a relocation village because a Naval Camp has been established in their 

original village. There are around 140HH in the area and around 20 households have been resettled 

to their original land with some external housing assistance as part of their land was released by 

the Navy a few years ago. It is predominantly a catholic village. Fishing and agriculture are the 

major livelihoods for this community. Because the village is bordering the forest and wildlife 

conservation area, conflict with wild elephants and the relevant department is common in the area. 

Karadikkuli: This is a Muslim village with around 230 residents HH. Around 220 HH has their own 

houses and around 20 sub-families are waiting for government assistance to construct a house. 

The entire village is displaced to Puttalam during the war and resettled in 2011. Around 60 HH has 

1 to 3 acres of paddy land that can be cultivated twice a year. Youths are migrating away to 

Colombo and Puttalam to find jobs in shops. The conflict with the elephant is a common problem. 

A preschool, Primary cum Secondary School, a Mosque, 03 grocery stores, a hospital, and 02 

grinding mils are the major service structures available in the area. Kondachi Village:  This is a 
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Muslim village with around 375families. Around 75 families are living with their relatives waiting for 

government support to construct a house. Fishing, agriculture, and livestock rearing are the major 

livelihood activities. The youths are moving to Puttalam to find jobs in shops. Around 50 government 

employees are in the village. The villagers mentioned that their youths are finding whichever jobs, 

so none of them are unemployed. A public library, preschool, secondary school, 03 numbers of 

mosques, a community building, a food stall, a maternity clinic center, 3 grinding mils (Small scale), 

and a community water supply scheme (not functioning at the moment) are the major services 

available at the village. The villagers stated that alcohol drinking is a recent issue they have 

identified in the village. Vijayagmmana: This is a Sinhala village.  Though lands were allocated for 

170HH, around 80HH are residing in the area currently. Fishing and daily wage laboring are the 

major livelihoods. The HH and village level infrastructures are very minimal and the “Pansala” is 

coordinating the village activities.   Kayakuli: there are around 165 families in the village and they 

all are Catholics. This is a relocation village. The people of Mullikulam were relocated to this area 

because their original lands were declared high-security zone for a naval camp. Fishing is the major 

livelihood. The land is a limited resource for the people in this area and around 20 families are 

landless at the moment.  Kokupadyan: it is a village with both Hindus and Catholics. There are 

around 150families in the village. Around 40 families don’t have their own house. They have been 

relocated to this village when they were returning from the 2007 displacement. The native lands 

that were occupied by them since 1985 have been swallowed by the forest reservation. 36 HH has 

half an acre of permit land in their native area. Fishing and farming are the major livelihoods. The 

off-season is managed by working as un-skilled daily wage laborers. There are 5 grocery stores 

and 02 food stalls in the village. 01 Hindu temple, 03 churches, and 02 community buildings are 

the common places in the village. Unemployment is a common issue and around 30 youths who 

are having O/L qualifications are currently unemployed. Limited land availability, sea erosion, and 

school dropouts (Mainly the children of the WHH) are the major social issues in the area. 

Vanchiyankulam: Primarily an agriculture area. Showing a stable socio-economic character 

compared to the villages in the Musali DS division. Livestock rearing is also a significant livelihood. 

The people are Tamil-speaking Catholics. Around 165 families are living in three settlements 

(Vanchiyankulam, Avanam, and Mallikainaadi). Preschool, Primary school, 03 grocery stores, 01 

church, a bus halt, and 02 grinding mils (small) are the major service facilities available in the area. 

Farm laboring is the major livelihood for the landless. Around 100 families are receiving Samurdhi 

welfare assistance.                                

Fishery:  

Mullikkulam: The community operated three units of beach seine fishery in their area. The beach 

seines are registered to the church and operated by two “Muthalali” of the village. The villagers are 

working under him as workers and the income are shared among the worker, “muthalali” and the 

Church.   The landing site down the Puliyankulam tank is the designated landing site for the fishers 

of this village. There are 40 fishing boats owned by 80 fishers of this village. The boats were 

donated by the Catholic Church earlier. Around 130 people are depending on the fishery. October 

to April is the peak season for fishing and the fishing continues to other months of the year at a low 

level, depending on the roughness of the sea and the availability of fish. The recent fuel shortage 

has severely affected their livelihood. Fishing for “Crab” is practiced every day and it is the alternate 

day for the squids. The average monthly income of fishermen is around 50,000 LKR. Karadikuli: 
around 40HH are depending on the fishery. Fishing and diving for Sea cucumber collection are the 

major two segments of the fishery. Though they were practicing beach seine before the 

displacement, the fishing was discontinued because of the shortage of skilled workers. Diving for 

collecting Sea cucumbers is a significant skill in the village. Kondachi Village:  around 150 persons 

are depending on the fishery. The villagers are having around 45 boats. There is no beach seine 

fishery for this village. The villagers use the landing site next to the Vijayathilakaramay Buddhist 

temple jointly with other nearby villages. The fishers use to migrate to Jaffna, Mullaitivu, and 

Batticaloa for fishing during the off-season. Kokupadyan: They involve in shallow coastal fishery 

rather than in deep-sea fishery. They share the same landing site at the Vijayagammana village 

area with other villagers. They don’t have a beach seine fishery for them. The Kondachi Kuda 

village is predominantly a fishery village and around 50% of the Kokupdayan villagers are fishers. 
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There are around 80 fishing boats in the village that employ around 120 people. Migrating to other 

areas for fishing is not a common practice in the area. Kayakuli: Predominantly a fishery village. 

Around 120HH are in the fishery. The villagers own around 35 boats. They involve in coastal fishery 

rather than deep sea fishery. They have a separate landing site for their village. Beach seine is not 

in practice by the villagers.   Vanchiyankulam: Fishing is not a prime livelihood for the villager.         

Agriculture:  

Mullikkulam: The “Puliyankulam Tank” feed the paddy lands of the village. Each farmer has 1 to 

3 acres of paddy land. Paddy can be cultivated twice a year (Yala and Maha season). The earth 

road to the fish landing site has been constructed through the paddy land a few years ago. The 

land owners were not compensated for this purpose. Karadikuli: Around 60 HH has 1 to 3 acres 

of paddy land that can be cultivated twice/thrice a year. Kondachi Village:  Coconut is cultivated 

in their residential lands. Farmers own around 2 acres of paddy land and cultivate twice a year. 

Kokupadyan: They do cultivate paddy. Each farmer is having 1 to 3 acres of paddy land. 

Vanchiyankulam: There are around 400 acres of paddy land belonging to these villagers. They 

cultivate paddy during the “Maha” Season and cultivate paddy or other field crops during the “Yala” 

season.  The land is private. Banana, beetle leaves, and coconut are other crops commonly 

cultivated on the high land.     

Education:  

1. Primary and secondary schools are available within the villages or in the neighboring villages. 

Mullikkulam GTMS, Kondachi Mahavidylayam, and the Nanattan M.V are the secondary schools 

in the area.    
2. Students use bicycles, public transport (Bus) or walking to the schools. 
3. Irregular and inadequate transport facilities and lack of infrastructure facilities in the schools are 

the major issues connected to the education in the area.   
4. The Vocational training center/Technical colleges are not available in the area. The technical 

college in Pannaivedduvan (around 45km away) is the only facility they can use.   

Drinking Water:  

1. Though there are dug wells and tube wells in most of the HH, the water is salty and not suitable for 

drinking purposes. Kondachi: The Pradesha Sabah supplies drinking water via a water tanker. 

People also used to buy their water from the shop. The village community water supply scheme is 

not functioning now.    Kokupadyan: The Pradesha Sabah supplies drinking water via a water 

tanker. People also used to buy their water from the shop. The village community water supply 

scheme is not functioning now.    
2. Vanchiyankulam: dug wells and tube wells are the major sources of drinking water.  

Health: 

1. Maternity clinics are available at the Grama Niladari divisional level. The Karadikuli hospital is the 

primary health center. Silavathurai hospital is the main hospital. There are no private hospitals or 

pharmacies available in the area. 

2. Nanattan hospital and Murunkan Hospital are the major health service facility for the people of the 

Nanattan division.  

Energy Consumption: 

1. The lighting is the major purpose of the electricity in all the villages. Cooking is done with firewood 

mainly and LPG is used as a supplementary source for cooking. Average monthly electricity usage 

in the area is ranging from 90 to 120 units. The electric motor is used for pumping the water from 

the dug or tube well for their domestic purposes and watering the coconut and plants in their 

residential land.  
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2. Around 0.5 to 1% of the HH is not connected to the main grid yet because those HH couldn’t afford 

the connection fees.   

Women: 

Mullikkulam: women involve in household-level activities and very few have found jobs. The 

remoteness of the area with very limited transport facilities is hindering the women to find any job. 

Karadikkuli: Women are not encouraged to go for a job due to cultural restrictions. However, 

around six women have gone to the Middle East country very recently for employment due to 

poverty. There are around 55 WHH in the village. Kondachi Village:  there are around 60 Women 

headed households in the area. Employing women to run the household economy is not a common 

practice in the area. Around 5 women are working in a garment and another 10 are government 

employees.   Kokupadyan: Women involve in home gardening and livestock rearing to support 

the household economy. There are around 30 women-headed households. Most of them lost their 

spouse to the war. Vanchiyankulam: Women are enrolling into formal government and private 

employment and few are working as daily waged farm laborers.       

Recent development activities: 
Rural road improvement was the recent development that happened in the project area. However, 

the road works are interrupted due to the present economic crisis.  

LIST OF PARTICIPANTS IN PUBLIC CONSULTATIONS 

Village: Kayakuli  Date: 29/07/2022    Location: Church 

No Name Occupation Sex 

1 T.Dilaxsan Dias Fishing Male 

2 M.Rameshpenit Fishing Male 

3 Kiuman Fernando Fishing Male 

4 S.M.Dilanis Coonge Fishing Male 

5 Jude Balasingam Peries Fishing Male 

6 Y.Soosaithasan Dias Fishing Male 

7 A.Sebastian Fishing Male 

8 D.Antony Fishing Male 

9 M.Jeniston Fishing Male 

10 V.Sebastian Croos Fishing Male 

11 T.Sebastian Croos Fishing Male 

12 P.Jesu Antony Fishing Male 

13 P.Meryvinsistra Croos Fishing Female 

14 K.Varonikamma Dias Fishing Female 

15 Inparasau Dias Fishing Male 

16 T.Anrorakaran Lenan  Fishing Male 

17 S.Christry Fishing Male 

18 J.John Roday Dias Student (Technical College) Male 

19 I.Shanthan Croos Fishing Male 

20 P.Antony Vaseekaran Fishing Male 

21 S.Susil Kumar Fishing Male 

22 M.Baskaran Fishing Male 

23 V.Jeganesan Thalmetha Fishing Male 
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24 Varapirakasam Thalmetha Fishing Male 

25 Y. Ineskumar Fishing Male 

Village: Karadikuli  Date: 29/07/2022    Location: Mosque 

No Name Occupation Sex 

1 A.G.H. Subihaan Chairman-PS Male 

2 H.Rafeek Agriculture Male 

3 S.Ubayathullah Agriculture Male 

4 K.M.Jabbar Fishing Male 

5 M.I.M. Anfas Fishing Male 

6 T.Salman Fishing Male 

7 S.I.M. Ikram Mosque Priest  Male 

8 M.I.M.Kamaal Fishing Male 

9 M.Abdul latheep Agriculture Male 

10 M.Mansoor Fishing Male 

11 Y.L.Thavaha Agriculture Male 

12 M.M.Sehujalal Agriculture Male 

13 T.Parhaan Agriculture Male 

14 M.M.Abthul Asees Agriculture Male 

15 S.I.S. Ismayil Agriculture Male 

16 A.M.Nijam Agriculture Male 

17 M.Anfa Agriculture Male 

18 T.T.M.Asmal Agriculture Male 

19 K.M.Ibrahim Fishing Male 

20 K.M.Ahmad Agriculture Male 

21 A.M.Naseer Agriculture Male 

22 M.I.M.Ameen Fishing Male 

23 M.UmarHaththas Fishing Male 

24 M.Abuthalib Agriculture Male 

25 A.M.Raseethu Agriculture Male 

26 M.Ipaam Fishing Male 

27 L.Vaabir Fishing Male 

28 M.I.M Raheem Agriculture Male 

29 Y.L.Abbas Agriculture Male 

30 K.M.Saheethu Agriculture Male 

31 B.Akbar Agriculture Male 

32 K.M. Latheep Agriculture Male 

33 A.M. Manaas Agriculture Male 

34 A.M. Jabeer Agriculture Male 

35 N.P. Ehiyaa Agriculture Male 

36 K.M. Javith Daily wage labor Male 

37 O.M. Kiyastheen Daily wage labor Male 
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38 A.Muneer Agriculture Male 

39 M.N.M.Jaayis Agriculture Male 

40 F.M.Sahlin Agriculture Male 

41 B.Rasik Agriculture Male 

42 S.Sahul Hameed Agriculture Male 

43 S.Amaan  Agriculture Male 

44 A.K.Sameer Daily wage labor Male 

45 A.K.Safeer Daily wage labor Male 

46 M.R.Sameem Fishing Male 

47 E.Riyas Daily wage labor Male 

 

Village: Vanchiyankulam  Date: 29/07/2022  Location: GN Office 

No Name Occupation Sex 

1 S.Jeyaraj Development officer Male 

2 S.Thevaponkalan Secretary of the RDS Male 

3 S.Seeman Agriculture Male 

4 P.Rokkanathan Agriculture Male 

5 A.Sebatianpillai Agriculture Male 

6 S.Santhiyoku Agriculture Male 

7 T.Seeman President-RDS Male 

8 Y.Pristerla President-WRDS Female 

9 R.Jeyamery Secretary -WRDS Female 

10 A.Mery Vijitha Member-WRDS Female 

11 S.Punitamalar Member-WRDS Female 

12 N.Vincent Lembert GN Male 

13 S.Yachson Agriculture Male 

Village: Mullikkulam  Date: 24/07/2022  Location: Church 

No Name Sex 

1 Rev.R.M.Bastriayan Male 

2 P.Sebatriyan Vaas Male 

3 P.Calistar Croos Male 

4 M.Sebamalai Vaas Male 

5 S.Subash Male 

6 K.Anittan Male 

7 R.Kaanikkainathan Male 

8 K.Maryosen Male 

9 A.Immanual Croos Male 

10 A.Yokathasanvaas Male 

11 A.Sinnappu Coonge Male 
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12 Y.Jesuthasanrevel Male 

13 P.Saviri Coonge Male 

14 S.Kanistran Nathan Silva Male 

15 S.Amalan Coonge Male 

16 A.Theesan Xevier Male 

17 S.Mauran Revel Male 

18 A.Kishonraj vaz Male 

19 S.Joseph Vaz Male 

20 A.Arulnesan Revel Male 

21 S.Sebatriyamma Female 

22 A.Thivya Croos Female 

23 U.Immanual Croos Male 

24 J.Arulanantham Male 

25 M.Antony Revel Male 

Village: Kokkuppadayaan  Date: 23/07/2022  Location: Community hall 

No Name Occupation Sex 

1 M.Yohendra Pirabu Fishing Male 

2 S.Rajeswary Member-PS Female 

3 J.Sisiliya Fernando Housewife Female 

4 N.Sathyakala Housewife Female 

5 K.Maristela Housewife Female 

6 V.Sakaayavathi Santhi Housewife Female 

7 A.Amirthalinkam Temple committee Male 

8 S.Gnanasekaram   Male 

9 G.Shanthan Temple committee Male 

10 S.Antony Fishing Male 

11 E.Vinoth Teacher Male 

12 M.Vijayakumar Fishing Male 

13 S.J.Selvarajah Retired Male 

14 M.Santhan Fishing Male 

15 A.Albonse Agriculture Male 

16 S.Jesupakkiyam   Male 

17 J.Immanual Fishing Male 

18 A.mariyathan revel Fishing Male 

Village: Kondachi  Date: 23/07/2022  Location: Community hall 

No Name Occupation Sex 

1 M.M.Aslim Government employee Male 

2 R.Manas Mosque Priest Male 

3 S.H.Bathiyudeen Mosque committee Male 

4 M.G.Ahmad Agriculture Male 
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5 I.Nakooraan Mosque committee Male 

6 A.Makbool Member-Ps Male 

7 M.S.M.Siras Secretary-RDS Male 

8 S.Saliku Agriculture Male 

9 A.S.Malith Fishing Male 

10 M.S.Raheem Fishing Male 

Village: Vijayagamman  Date: 29/07/2022  Location: Pansala 

No Name Sex 

1 M.P.Roobasinge Male 

2 H.M.Ranbanda Male 

3 MB.Anurakumar Banda Male 

4 A.Antony Male 

5 W.P.Ankammana Male 

6 Sunil Dayananda Male 

7 Buththi Wikramabala Male 

8 J.Cristoba Male 

9 K.Tharmalinkam Male 

10 Atman Somarathne Male 

11 Chandrakanthi Female 

12 Mrs. Rokunalvansa Female 

13 W.Chamindi Female 

14 mrs. Sanuk Viraj Female 

15 Mrs.Tiron Female 

16 Mrs. Chalida kunathilaka Female 

17 Mrs.sunnda Ranjini Female 

18 Mrs.D.Ajantha Female 

19 Mrs.Ukkumenike Female 

20 W.Marinona Female 

21 Mrs. Thraka Female 

22 Mrs. H.M.Somathunka Female 

Consultation with the Field level staffs of the Musali Divisional Secretariat 

Date: 18/07/2022  Location: Conference Hall of the DS office 

No Name Occupation  Sex 

1 T.M.Jafis Grama Niladari Male 

2 V.Vimalenthiran Grama Niladari Male 

3 J.Caesar Leon Grama Niladari Male 

4 F.M.Azeem Grama Niladari Male 

5 M.X.Dabarera Grama Niladari Male 

6 M.S.Masoora Begam Development Officer Female 
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7 M.M.Mazahira Development Officer Female 

8 K.M.Halimunnisa Development Officer Female 

9 K.Thanalxmy Grama Niladari Female 

10 B.J.Hassan Grama Niladari Male 

11 A.G.Safira Development Officer Female 

12 M.I.Fasmila Development Officer Female 

13 K.H.Farwin Grama Niladari Female 

14 H.Sameeha Development Officer Female 

15 A.Fasminia Development Officer Female 

16 S.I.Croos Development Officer Male 

17 F.F.Sahani Grama Niladari Female 

18 M.M.Msaheel Grama Niladari Male 

19 R.Sutharsan Grama Niladari Male 

20 R.Mohmed Umaiz Development Officer Male 

21 M.B.Jalees Mohamed Development Officer Male 

22 A.J.M.Juvair Development Officer Male 

23 B.N.fasil Development Officer Male 

24 S.Amalan Sampaiva T.A Male 

25 K.Mubeen Development Officer Male 

26 Jeyananthan silun SA, Land department Male 

Photographs of the Consultations 

 
Figure 1: Consultation with the Wijayagammana 

community 

 
Figure 2: Consultation with the Mullikkulam 

Community 

 
Figure 3: Site visit to the wind turbine locations with 

the farmers of Mullikkulam 

 
Figure 4: Site visit to the wind turbine locations with 

the farmers of Mullikkulam 
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Figure 5: Site visit to the wind turbine area with the 

Kokkupadayan Village representatives 

 
Figure 6: Consultation with the Kokkuppdayan 

Community 

 
Figure 7: Consultation with the Kondachi 

Community 

 
Figure 8: Consultation with the Kayakuli 

Community 
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Annex 6 
Complete set of relevant A3 maps, layout plans and other details 
 
Figure 1. MWPP- Phase III Mullikulam Project layout map- A3 
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Figure 2. Collector Network Map 
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Figure 3. Access Road Network 

 

  



40 

 

Figure 4. Land use map of the Area 
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Figure 5. Road, tanks rivers etc. 
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Figure 6.  WTG location map-1 
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Figure 7. WTG location map-2 
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Figure 8. WTG location maps- 3 
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Figure 9.  Transmission line angle points map- 1 
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Figure 10. Transmission line angle points map -2 
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Figure 11. Transmission line angle points map- 3 
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Annex- 07  
Transmission line coordinates, chainage, summary, invetorization and photographs of the 
proposed CSS land and angle tower locations 
Table 01: Coordinates of two terminal towers, 22 angle towers, GNDs (Source: Survey Dept kmz) of 
28.6 km, 220-kV transmission line from Kal Aru proposed grid substation to Puthukkamam (Mannar) 
grid substation (existing). 

Name Latitude Longitude GND Remarks 

Kal Aru 

CSS land 8.638623 79.961215 

Karadikkuli 5- acre land, 50 m away from South Coast road, 

in Marichchikatti Reserved Forest 

TT1 

8.636482 79.96142 

Karadikkuli Outside the proposed CSS land near Kal Aru, 

about 50 m from the South Coast road 

AT1 

8.640625 79.96063 

Karadikkuli Placed in the sand excavated are, about 110 m 

from the left bank of Kal Aru, open and dense 

forest area between TT1 and AT1 

AT2 

8.644207 79.95801 

Karadikkuli Located in the sand/ gravel excavated area, 

about 140 m from the left bank of Kal Aru, open 

forest area between AT1-AT2.  

AT3 

8.649721 79.95674 

Kondachchi Located in the sand/ gravel excavated area, 

about 230 m from the right bank of Kal Aru, line 

crosses Kal Aru river, open forest area between 

AT2- AT3. 

AT4 

8.658746 79.95823 

Kondachchi Tower location is in an open area, 50 m left to 

the South Coast road (B 403), no houses in the 

RoW, open forest patches between AT3-AT4 

behind the settlements 

AT5 

8.664781 79.95876 

Kondachchi Tower location is in an open area, 30 m left to 

the South Coast road (B 403), no houses in the 

RoW, line path is parallel to the main road in a 

cleared area between AT4-AT5, line crosses 

small tank close to the AT5 angle tower 

AT6 

8.670578 79.95802 

Kondachchi Angle tower 6 is located in an open area, 35 m 

left to the South Coast road (B 403), no houses 

in the RoW, line is parallel to the main road in a 

partially cleared area between AT5-AT6 

AT7 

8.674733 79.95846 

Kondachchi Angle tower 7 is located in an open area, 25 m 

left to the South Coast road (B 403), no houses 

in the RoW, line is parallel to the main road in a 

partially cleared area between AT6-AT7, line 

crosses the access road to wind tower No. 14 

AT8 

8.679104 79.95957 

Kondachchi AT 8 is located at Kayakkuli, in an open area, 

20 m left to the South Coast road (B 403), close 

to a school building (40 m), statue and a small 

shop (35 m) line crosses a minor road, line is 

parallel to the main road between AT7-AT8, 

there are about 24 young coconut trees in the 

RoW 

AT9 

8.685161 79.96183 

Kondachchi Angle tower 9 is located in an open area, 50 m 

left to the South Coast road, line path traverses 

cleared area degraded forest close to the main 

road between the angle towers AT8 and AT9 

AT10 

8.69043 79.96315 

Kondachchi AT10 is located in an open area 20 m leaf to the 

South Coast road, close to the 

Wijayathilakaramaya temple road and school 
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building (120 m), line crosses a tank and forest 

area behind the BFO quarters, between AT9-

AT10 

AT11 

8.69616 79.96235 

Kondachchi Angle tower 11 is in a paddy field 60 m left to 

the South Coast road, about 285 m from the 

wind turbine no. 7, line is parallel to the main 

road, open and degraded forest area between 

AT10-AT11 

AT12 

8.723437 79.96569 

Kokkupadayan AT 12 is located in a paddy field, 295 m right to 

the South Coast road, line crosses the main 

road about 1.8 km from the angle tower 11, line 

traverses paddy fields between AT11-AT12 

AT13 

8.729395 79.97268 

Kondachchi AT 13 is located in a paddy field, line crosses 

the road to Kondachchi, paddy fields are found 

between AT12-AT13 

AT14 

8.778027 79.97253 

Periyapullachchi 

Potkerni 

AT 14 is located in a paddy field, 1.2 km from 

Murunkan- Silawathrai road, line crosses the 

road, paddy fields between AT13-AT14 

  

AT15 

8.791423 79.96427 

Poonachchikulam AT 15 in a paddy field, Poonachchikulam, paddy 

fields between AT14-AT15 

AT16 

8.803995 79.95725 

Poonachchikulam AT 16 is located in an abandoned agricultural 

land, Poonachchi, paddy fields, degraded forest 

area, small tank between AT15-AT16 

AT17 

8.81932 79.95366 

Rasamadhu AT 17 is found in an open area close to a 

mangrove vegetation, 240 m right to the South 

Coast road before the Achchankulam junction, 

line crosses the Aruvi Aru (Malwathu oya) and 

traverses a young coconut plantation between 

AT16-AT17 

AT18 

8.8223 79.95067 

Achchankulam AT 18 is located in a bare land in Erivitive, line 

crosses South Coast road, riverine forest can be 

seen in the branches of Aruvi Aru between 

AT17-AT18 

AT 19 

8.830486 79.95204 

Achchankulam AT 19 is found in a paddy field in 

Achchankulam, near a small tank, line crosses 

Achchankulam- Nanattan road, paddy lands 

between AT18-AT19 

AT 20 

8.838397 79.95605 

Umanagari At 20 is located in a paddy field in 

Achchankulam, near a small tank, line crosses 

Achchankulam- Alaikkaddu road, paddy lands 

between AT19-AT20 

AT 21 

8.852258 79.95626 

Vanchiyankulam AT 21 is located in a paddy field next to the 

South Coast road, 40 m left to the road, paddy 

lands between AT20-AT21 

AT22 

8.877663 79.95632 

Puthukkamam AT 22 in a paddy field, next to the road starting 

at Arukkuli bridge towards the grid substation, 

paddy fields between AT21-AT22 

TT2 

8.830486 79.95204 

Puthukkamam TT2 is located outside the existing GSS- 

Puthukkamam 

Table 02: Chainages of the 220-kV transmission line from Kal Aru proposed grid substation to 
Puthukamam (Mannar) grid substation. 

Name Latitude Longitude Name Latitude Longitude 
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CH-0 km 8.636482 79.96142 CH-14.5 km 8.762938 79.97258 

CH-0.5 km 8.640893 79.96043 CH-15 km 8.767488 79.97256 

CH-1 km 8.644641 79.95791 CH-15.5 km 8.772037 79.97255 

CH-1.5 km 8.649074 79.95689 CH-16 km 8.776587 79.97253 

CH-2 km 8.653554 79.95737 CH-16.5 km 8.780674 79.9709 

CH-2.5 km 8.658043 79.95811 CH-17 km 8.784546 79.96851 

CH-3 km 8.662568 79.95857 CH-17.5 km 8.788418 79.96612 

CH-3.5 km 8.66709 79.95847 CH-18 km 8.792313 79.96377 

CH-4 km 8.671606 79.95813 CH-18.5 km 8.796286 79.96155 

CH-4.5 km 8.676095 79.95881 CH-19 km 8.800259 79.95934 

CH-5 km 8.680458 79.96008 CH-19.5 km 8.80426 79.95719 

CH-5.5 km 8.684721 79.96166 CH-20 km 8.808689 79.95615 

CH-6 km 8.689118 79.96282 CH-20.5 km 8.813119 79.95511 

CH-6.5 km 8.693596 79.96271 CH-21 km 8.817549 79.95407 

CH-7 km 8.698106 79.96259 CH-21.5 km 8.821246 79.95172 

CH-7.5 km 8.702622 79.96314 CH-22 km 8.825314 79.95117 

CH-8 km 8.707138 79.9637 CH-22.5 km 8.829801 79.95193 

CH-8.5 km 8.711654 79.96425 CH-23 km 8.833925 79.95378 

CH-9 km 8.71617 79.9648 CH-23.5 km 8.837983 79.95584 

CH-9.5 km 8.720686 79.96535 CH-24 km 8.842482 79.95611 

CH-10 km 8.724591 79.96704 CH-24.5 km 8.847031 79.95618 

CH-10.5 km 8.727543 79.97051 CH-25 km 8.85158 79.95625 

CH-11 km 8.73109 79.97267 CH-25.5 km 8.85613 79.95627 

CH-11.5 km 8.73564 79.97266 CH-26 km 8.86068 79.95628 

CH-12 km 8.74019 79.97264 CH-26.5 km 8.865229 79.95629 

CH-12.5 km 8.744739 79.97263 CH-27 km 8.869779 79.9563 

CH-13 km 8.749289 79.97262 CH-27.5 km 8.874329 79.95631 

CH-13.5 km 8.753839 79.9726 CH-28 km 8.878878 79.95633 

CH-14 km 8.758388 79.97259 CH-28.6 km 8.883022 79.95636 
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Table 02.  Summary of the description for 220 kV transmission line from the proposed Mullikulam 
CSS to Puthukkamam existing GSS, 28.6 km 

 No. Description Remarks  

1. Length of line 28.6 km 

2. Canal / River crossings Kal Aru AT2 – AT3 

Kondachchi Tank between AT12 – AT13 

Aruvi Aru (Malwathu Oya) AT16 – AT17 

3. (i) Forest/ scrublands Area (ha) 

(ii) Wildlife Sanctuary/National 

Park (in ha) 

(iii) Distance from nearest 

Wildlife sanctuary/ National Park 

/Forests reserves 

 29.4 ha  

(ii) None 

(iii) Grid/ Collector substation and part of the transmission line is 

located in Marichchikatti Forest reserve (AT44~AT52) 64 ha 

4. Development of Tower sites 

Number of towers 

Land to be acquired for tower 

bases 

Terminal Towers-2, Angle Towers-22, Suspension Towers-59 

 

0.125 ha for Terminal towers (25x25m),0.563 ha for angle towers 

(16x16m), 0.232 ha for suspension towers (7.5 x 7.5 m) 

5. Land Strata Scrublands, Secondary forests, Paddy fields, Home gardens 

Coconut plantations, Banana cultivations, Tanks 

6. Road accessibility South Coast Road (B 403) for AT1~AT11, AT15 ~ AT22 

Murunkan - Silavaturai road (B299) for AT12~AT14 

7. Private land (in ha.) 

(i) Agriculture: - 

 a) Irrigated 

     Home garden 

 b) Non-irrigated 

(ii) Non-Agriculture / Private 

Waste land. 

(iii) House or Building: 

Residential 

Non-Residential 

(i)  a) 62.8 ha paddy fields 

  b) 3.0 ha home gardens 

   

 

 

8. 220 kV/132 kV transmission line 

crossing 

220 kV line cross between AT17-AT18, AT21-AT22, AT22-TT2 

9. 33 kV/11 kV line crossings 33 kV line cross between AT17-AT18, AT21-AT22, AT22-TT2 

10. Road crossing  

 

  

South Cross Road (B 403) at chainage 8.5 km (AT11-AT12) 

Murunkan - Silavatura Road (B299) at AT13~AT14 

Achchankulum – Nanattan Road at AT18~AT19 

Achchankulum – Alikkadu Road at AT19~AT20 

11. National Highway/Major road 

Crossing 

None, only B grade roads 

12. Telephone line crossing > 25 times 

13. Length of line passing in the 

forest area/coastal area/national 

park/sanctuary 

Through Marichchikatti Reserved Forest 

14. No. of Forest Trees: - 

(a) Trees to be felled 

(b) Trees to be lopped 

>232 
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 No. Description Remarks  

15. No. of private trees  

(1) Fruit Trees: 

(a) Trees to be felled 

(b) Trees to be lopped 

(2) Non-Fruit Trees: 

(a) Trees to be felled 

(b) Trees to be lopped 

 

(1)  

(a) Coconut -136, Thal -16 

 

(2)  

(a)Palu- 11, Ahu- 2, Kahapenela- 2, Kohomba- 2, Malittan- 8, 

Maila- 12 

16. Length of line in (a) marshy area 

(b) water bodies 

118 m (b) 370 m 

17. Length of line in paddy 

/agricultural area 

19.7 km 

18. Length of line in home garden 

area 

201 m 

19. Length of line in (a) un-cultivated 

area (b) forest / scrub land 

7.3 km 

20. Highest altitude en-route the line 14 m between AT1 – AT2 

21. Nearest distance from coast/port 

and airports 

57 km to Anuradhapura Helipad 

800 m to the sea at line chainage 4.5 km 

22. Nearest distance from various 

receptors and major installations 

10 m to the Kayakuli Tamil school at AT8 

1360 m to the Wijayathilakarmaya Buddhist Temple at AT 10 

70 m to the Thambapannii Sinhala Vidyalaya at chainage 6 km 

23. Distance from nearest religious 

or Archaeological sites 

2 km away from Vankalai Settlement Site (archaeological site) 

line chainage at 26.5km 

3.5 km away from Doric Building (archaeological site) line 

chainage at 17.5km 

3.2 km away from Arippu Fort/ tower (archaeological site) line 

chainage at 19.0 km  
24. Name of villages involved (GN 

Divisions) 

Karadikkuli, Kondachchi, Kokkupadayan, Ahathimurippu, 

Puthuveli, Periyapullachchi Potkerni, Poonochchikulam, 

Rasamadhu, Achchankulam, Umanagari, Vanchiyankulam, 

Puthukkamam 

25 Land to be permanently 

acquired: Area (in ha) Cost. 

5- acre land for the grid substation near Kal Aru bridge 
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Table 03. Inventorization of 220 kV transmission line from Mullikulam CSS to Puthukkamam GSS (28.6 km) 

Angle point 
No. 

Distance 
between two 
towers 

Approx. distance 
of line from 
village/m 

Name of village Name of 
District 

No. of towers 
Angle/ 
suspension 

Area of 
towers/ m2 

Area under the 
RoW (35 m)/ 
ha 

Ownership 
of land 

Land use/ 
Habitat 

No. of trees to be felled 

From to          Ahu 52 
Grid/ 
Collector 
substation 

  Karadikkuli Mannar   2.02 ha (5 
acre) 

Forest 
Department/ 
Govt. land 

Scrubland/ 
Forest 

Palu 84 
Thammenna 38 
Kirikon 22 
Wira 18 
Nebada 5 
Maila 12 
Malittan 8 

TT1 1 467 1300 Karadikkuli  1,1 881.00 1.63 FD Forest/ 
Scrubland 

  

1 2 482 700 Karadikkuli  1,0 256.00 1.69 FD Forest/ 
Scrubland 

  

2 3 616 150 Kondachchi  1,1 312.00 2.16 FD Degraded 
scrubland 

  

3 4 1020 50 Kondachchi  1,2 368.00 3.57 FD Open 
grassland 

  

4 5 664 300 Kondachchi  1,1 312.00 2.32 FD Open 
scrubland 

  

5 6 632 400 Kondachchi  1,1 312.00 2.21 FD Open 
scrubland 

Palu 01 

6 7 457 250 Kondachchi  1,0 256.00 1.60 FD Open 
scrubland 

  

7 8 500 50 Kondachchi  1,1 312.00 1.75 FD/ Private Open 
scrubland 

Coconut 
Palu 

45 
03 

8 9 724 0 Kondachchi  1,1 312.00 2.53 FD Open 
scrubland 

Palu 01 

9 10 605 20 Kondachchi  1,1 312.00 2.12 FD Open 
scrubland 

Ahu 
Palu 

01 
02 

10 11 646 50 Kondachchi  1,1 312.00 2.26 Private Paddy Thal 05 
11 12 3063 150 Kondachchi  1,7 648.00 10.72 Private Paddy   

12 13 1042 60 Kondachchi  1,3 424.00 3.65 Private Paddy Neem 
Thal 

02 
07 

13 14 5444 1000 

Kokkupadayan 
Ahathimurippu 
Koolankulam, 
Ahathimurippu 
Puthuveli, 
Periyapullachchi  
Potkerni 

 1,14 1040.00 19.05 Private Paddy   

14 15 1750 75 
Periyapullachchi  
Potkerni, 
Poonochchikulam 

 1,4 480.00 6.13 Private Abandoned 
agricultural 
land 
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15 16 1636 2400 Poonochchikulam,  
 1,4 480.00 5.73 Private Abandoned 

agricultural 
land 

Thal 02 

16 17 1750 210 Poonochchikulam, 
Rasamadhu 

 1,4 480.00 6.13 Private/ 
Govt. 

Bare land coconut 91 

17 18 463 200 Rasamadhu,  
Achchankulam 

 1,0 256.00 1.62 Private Paddy   

18 19 905 560 Achchankulam,   1,1 312.00 3.17 Private Paddy   

19 20 987 950 Achchankulam,  
Umanagari 

 1,2 368.00 3.45  Paddy   

20 21 1535 15 Umanagari, 
Vanchiyankulam 

 1,4 480.00 5.37 Private Paddy Thal 09 

21 22 2845 150 Vanchiyankulam, 
Puthukkamam 

 1,7 648.00 9.96 Private Paddy   

22 TT2 625 170 Puthukkamam  1 625.00 2.19 CEB GSS 
Puthukkamam 

  

  28.8 km    22,59 1.01 ha 101.01 ha    408 
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Table 04: Photographs of the land earmarked for the Mullikulam CSS, locations of terminal and 
angle towers and the path of transmission line from Kal Aru to Phutukamam existing GSS, 28. 6 km 
with a 35 m RoW. 

  
Plate 1. Five-acre land selected for the proposed 
CSS, Kal Aru, 50 m to the left, South Coast road 
(B403) from Mullikulam to Silawathrai. 

Plate 2. Scrubland area of the land 

  
Plate 3. Scrubland/ forest area Plate 4. Forest habitats in the 5-acre land 

  
Plate 5. South Coast road- proposed land is at 
left of the road from Mullikulam to Silawathurai  

Plate 6. South Coast road- proposed land next to 
the road 
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Plate 7. Kal Aru bridge, no water in the river 
during the dry season (3rd August 2022) 

Plate 8. Distance to the proposed CSS land is 
about 0.55 km from the bridge 

  
Plate 9. Location of terminal tower (TT1) in an 
open area outside the 5- acre CSS land 

Plate 10. Open scrublands in the location 

  
Plate 11. The canopy height of the scrubland is 
about 4 m 

Plate 12. Forest trees are not found in the area 
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Plate 13. The proposed location for angle tower 
AT 1, in a sand/ gravel excavated area, left bank 
of Kal Aru, about 110 m from the river 

Plate 14. Surrounding area of the angle tower 

  
Plate 15. Degraded land due to sand/ gravel 
mining 

Plate 16. Open scrubland area along the path of 
220 kV transmission line 

  
Plate 17. Location of AT2 in an open area, 140 m 
from the left bank of Kal Aru 

Plate 18. Sand/ gravel excavated area 
surrounding the angle tower 

  
Plate 19. Open area in the line path Plate 20. Scrublands in the area 
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Plate 21. Location of AT3 in sand/gravel 
excavated area, 210 m from the right bank of Kal 
Aru 

Plate 22. Open area and scrublands 

  
Plate 23. Transmission line path in the open area Plate 24. Scrubland vegetation is confined to few 

areas 

  
Plate 25. Location of angle tower AT4, 50 m left 
to the South Coast road, 350 m from WTG 16, 
line crosses the road to Naval Detachment Unit, 
Kal Aru 

Plate 26. Open scrublands in the area 
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Plate 27. Transmission line path towards AT5 Plate 28. Transmission line path towards AT3 

  
Plate 29. Angle tower 5 in a scrubland, 30 m left 
to the south Coast road 

Plate 30. Palu tree (Manilkara hexandra) on the 
line path 

  
Plate 31. Center of the AT is marked by a peg Plate 32. Scrublands along the line trace, line 

crosses a small tank (Amichchikulam) before 
reaching the AT6 
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Plate 33. AT06 is in an open scrubland, 40 m left 
to the South Coast road 

Plate 34. Scrubland, few forest trees in the 
background 

  
Plate 35.  Open areas in the scrubland Plate 36.  Shrubs 

  
Plate 37. AT07 is in an open scrubland, 25 m left 
to the South Coast road 

Plate 38. Open area for the hardstand 

  
Plate 39.  Open area Plate 40. AT07 is inside the Marichchikatti 

Reserved Forest, FD boundary marker on the 
ground 



61 
 

  
Plate 41. AT08 is located 15 m from South Coast 
road and 15 m from the gravel road to Coastal 
Observation point, Kayakkuli near a statue and a 
school 

Plate 42. AT 08 is close to the statue 

  
Plate 43.  AT 08 from the gravel road Plate 44. AT08 from South Coast road, school 

building is in the background 

  
Plate 45. AT08 small shop close to the angle 
tower 

Plate 46. Location of AT08 from the main road, 
B403, statue is in the left 
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Plate 47. AT 09 in an open area, 50 m left to the 
South Coast road, 90 m from the BFO quarters 

Plate 48. Open area in the hardstand 

  
Plate 49. Tower footprint area marked by a peg Plate 50. Two trees in the plot 

  
Plate 51. AT 10 in an open area close to 
Wijayathilakaramaya road 

Plate 52. Few trees in the 160 x160 m plot area 
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Plate 53. AT 10 close to the junction of 
Wijayathilakaramaya 

Plate 54. South Coast road, AT 10 at the right 

  
Plate 55. AT 11 in. a paddy field, 60 m to South 
Coast road 

Plate 56. Paddy field, tower area is marked by a 
peg 

  
Plate 57. Peg shows the tower footprint Plate 58. Line path via paddy fields 

  
Plate 59. Paddy field at the chainage 8 km Plate 60. Peg shows the direction of the line 
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Plate 61. AT 12 in a paddy field, line crosses 
South Coast road to reach AT12, Kondachchi 

Plate 62. Paddy field, path of the transmission 
line 

  
Plate 63. Peg shows the path of the transmission 
line 

Plate 64. Line crosses the road at a distance 

  
Plate 65. Line crosses the Murunkan- 
Silawathirai road (B299) between chainage 14.5- 
15.0 km 

Plate 66. AT 14 in a paddy field near Murunkan – 
Silawathurai road 

  
Plate 67. Murunkan- Silawathurai road (B299) Plate 68. AT 15 in a paddy field, 

Poonachchikulam 
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Plate 69. AT 15 in a paddy field Plate 70. Line path along a paddy field 

  
Plate 71. Line path along a paddy field Plate 72. AT 16 in an abandoned agricultural 

land, Poonachchi 

  
Plate 73. AT 16, coconut seedlings in the land Plate 74. AT 18 in an open area near mangrove 

vegetation 

  
Plate 75. AT 18 open area Plate 76. AT 19 in a paddy field Achchankulam 
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Plate 77. AT19 Plate 78. AT 20 in a paddy field 

  
Plate 79. AT20 in a paddy field Plate 80. AT 21 in a paddy field, 30 m from South 

Coast road 

  
Plate 81. AT 21 Plate 82. Line crosses South Coast road, location 

is marked in red 

  
Plate 83. AT 21-line path through paddy fields Plate 84. AT 22 in a paddy field, Puthukkamam 
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Plate 83. AT 22-line path towards the GSS Plate 84. TT2 outside the Puthukkamam GSS 

  
Plate 85. TT2 outside the GSS Plate 86. GSS, Puthukkamam 
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Annex- 08  
Wind Turbine Generator (WTG) coordinate, lengths of access roads and photographs of 
34- WTG sites 
Table 1. Wind Turbine No., coordinates and the GNDs (Source: Survey Dept kmz), status of density 
of vegetation (trees & shrubs) in the area (90 x 85 m, 0.76 ha/ c.1.88 acre) and the total area required 
for construction and operation (160 x160 m- 2.56 ha/6.32 acre) of Wind Turbine Generators (WTG) 
at Mannar Wind Power Project Phase III, Mullikulam wind power project.  

No: Latitude Longitude GND Remarks 

WTG 1 8.715965 79.961443 Kokkupadayan Scrubland, 170 m to the South Coast road 

WTG 2 8.71605 79.957923 Kokkupadayan Forest habitat 

WTG 3 8.716161 79.954104 
Kokkupadayan Forest habitat, Located within 150 m from 

the beach 

WTG 4 8.707751 79.96153 
Kokkupadayan Scrubland/ forest, 260 m to the South 

Coast road 

WTG 5 8.705272 79.951152 

Kokkupadayan Coastal scrubland, located within 150 m 
from the beach, reached by the road to 
Wijayathilakaramaya temple 

WTG 6 8.700725 79.951665 

Kokkupadayan Coastal scrubland, located within 150 m 
from the beach, reached by road to 
Wijayathilakaramaya temple 

WTG 7 8.697782 79.960323 
Kondachchi Paddy field, 230 m to the South Coast 

road 

WTG 8 8.695426 79.952025 

Kondachchi Coastal scrubland, located within 150 m 
from the beach, reached by road to 
Wijayathilakaramaya temple 

WTG 9 8.687616 79.949959 

Kondachchi Coastal habitat, no trees, 65 m from the 
beach, reached by road to 
Wijayathilakaramaya temple 

WTG 10 8.686871 79.953706 
Kondachchi In a scrubland/ forest area, reached by 

road to Wijayathilakaramaya temple 

WTG 11 8.686652 79.957473 
Kondachchi In a scrubland area, reached by road to 

Wijayathilakaramaya temple 

WTG 12 8.676014 79.951453 
Kondachchi Scrubland/ forest, located within 150 m 

from the beach 

WTG 13 8.673898 79.954039 
Kondachchi Scrubland, near the church under 

construction, Kayakkuli 

WTG 14 8.671999 79.956788 
Kondachchi Scrubland/ forest, near the church under 

construction, Kayakkuli 

WTG 16 8.659491 79.955122 

Kondachchi Scrubland & forest, 330 m to the South 
Coast road, Road to Naval Detachment, 
KalAru, 

WTG 17 8.659294 79.951775 
Kondachchi Scrubland/ forest, road to Naval 

Detachment, KalAru, 

WTG 18 8.659914 79.949275 
Kondachchi Open scrubland, road to Naval 

Detachment, KalAru, 

WTG 19 8.663196 79.948333 

Kondachchi Forest/ scrubland, road to Naval 
Detachment, KalAru, Located within 150 
m from the beach.  

WTG 20 8.647368 79.943894 

Karadikkuli Coastal scrubland, located within 150 m 
from the beach, north of Hunais Nagar 
Navy point 
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WTG 21 8.643125 79.945281 

Karadikkuli Coastal scrubland, located within 150 m 
from the beach, north of Hunais Nagar 
Navy point 

WTG 22 8.639032 79.947393 
Karadikkuli Open scrubland, located in the gravel 

removed area, Hunais Nagar 

WTG 23 8.635887 79.949021 

Karadikkuli Cleared land, located in the gravel 
removed area, Hunais Nagar No trees, 
sand dunes 

WTG 24 8.633371 79.951889 
Karadikkuli Open scrubland, located road to Hunais 

Nagar Navy point 

WTG 25 8.630482 79.955122 
Karadikkuli Degraded forest, located road to Hunais 

Nagar Navy point 

WTG 26 8.61387 79.953618 
Karadikkuli Scrubland/ open forest, 20 m to the South 

Coast road 

WTG 27 8.610253 79.932986 
Karadikkuli Open scrubland, located within 150 m 

from the beach, Karadikkuli village 

WTG 28 8.606269 79.934618 

Karadikkuli Scrubland/ forest, located close to the 
wind mast erected by the project, near 
Karadikkuli village 

WTG 29 8.604923 79.938269 Karadikkuli Forest habitat, near Karadikkuli village 

WTG 30 8.602747 79.940747 
Karadikkuli Forest habitat/open, near Karadikkuli 

village 

WTG 31 8.593121 79.921534 
Karadikkuli Coastal scrubland, located within 150 m 

from the beach 

WTG 32 8.591499 79.924814 
Mullikulam Forest habitat, located left to the road from 

Mullikulam village to the sea 

WTG 33 8.589692 79.927617 
Mullikulam Secondary forest, located left to the road 

from Mullikulam village to the sea 
WTG 34 8.586728 79.928632 Mullikulam Secondary forest, near Mullikulam village 

WTG 38 8.569526 79.940417 
Mullikulam Scrubalnd/ forest, close to the Navy camp, 

Mullikulam 

Table 2: Length of the access roads to be newly constructed to access the wind turbine locations 
at Mannar Wind Power Project- Phase III at Mullikulam 

No Description Width of Shoulder (m)  Length (m) 

1 Turbine Access Road WTG 01 to 03 5 915 
2 Turbine Access Road WTG 05 to 08 5 1600 
3 Turbine Access Road WTG 09 5 410 
4 Turbine Access Road WTG 10 to 11 5 630 
5 Turbine Access Road WTG 13 to 14 5 900 
6 Turbine Access Road WTG 18 5 50 
7 Turbine Access Road 19 5 260 
8 Turbine Access Road WTG 20 to 23 5 1550 
9 Turbine Access Road WTG 27 to 28 5 1150 
Total Length   7415 

Table 3: Length of existing access roads to be rehabilitated to reach the proposed wind turbine 
locations at Mannar Wind Power Project- Phase III at Mullikulam. 
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No Description Width of Shoulder (m)  Length (m) 

1 Turbine Access Road WTG 04 5 320 
2 Turbine Access Road WTG 07 5 300 
3 Wijiyathilakaramaya Road 5 1260 
4 Road for WTG 16 to 19 5 1300 
5 Kayakuli Road 5 1500 
6 Karadikuli Road 5 2250 
7 Turbine Access Road for WTG 31 to 34 5 2300 
Total Length   9340 

Table 4. Photographs of wind turbine hardstands (90x85 m, 0.76 ha/1.88 acre) and the total area 
required for construction and operation (160 x160 m- 2.56 ha/6.32 acre) of  34 Wind Turbine 
Generator (WTG) locations in Mullikulam wind power project (MWPP- Phase III). The person is 
standing at the center of the hardstand where the wind turbine tower is constructed. 

  
Plate 1. WTG 01is located in a scrubland in 
Kokkupadayan 165 m left to the South Coast road 
(B430) from Mullikulam to Silawathurai 

Plate 2. Scrubland habitat is common within the 
area of the plot 

  
Plate 3. Open area of the plot of 160 x160 m  Plate 4. Shrubs and trees in the plot 
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Plate 5. Coconut plantation at the border of the 
plot 

Plate 6. Sparse vegetation 

  
Plate 7. WTG 02 is located 550 m left to the South 
Coast road, forest and scrublands 

Plate 8. Few forest trees and scrubland 
vegetation 

  
Plate 9. Palu tree within the plot Plate 10. Shrubs are dominated some part of the 

plot 
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Plate 11. WTG 3 in a coastal scrubland/ forest 
area, 100 m from the beach 

Plate 12. Large Palu trees in the plot 

  
Plate 13. Dense vegetation, part of the plot 
covered by Derris vines 

Plate 14. Large Palu trees in WTG 3  

  
Plate 15. WTG 4 in a scrubland Plate 16. Open area of the plot 

  
Plate 17. Open area Plate 18. Shrubs/ grasses 
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Plate 19. Open area in the hardstand Plate 20. Shrubs 

  
Plate 21. WTG 05 Coastal scrubland, 135 m from 
the sea 

Plate 22. Coastal scrublands, less than 3 m in 
height 

  
Plate 23. Open area in the hardstand Plate 24. Open area 

  
Plate 25. WTG 06 in a coast scrubland, 150 m 
from the beach 

Plate 26. Vegetation islands in the plot 

  



74 
 

Plate 27. Low vegetation due to the wind effect Plate 28. Openings in the coastal scrublands 

  
Plate 29. WTG 07 in an cleared area, 375 m from 
South Coast road 

Plate 30.Scrubalnd/ agricultural field 

  
Plate 31. Cultivated area, plot shifted towards the 
scrubland 

Plate 32. Cultivated area 

  
Plate 33.WTG 08 in a coastal scrubland, 105 m 
from the sea 

Plate 34. Coastal scrubland 
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Plate 35. Open area between two vegetation 
islands 

Plate 36. Alleyway between vegetation 

  
Plate 37. WTG 09 at the edge of the beach, only 
50 m to the sea, no shrubs orr trees in the plot 

Plate 38. Coastal vegetation 

  
Plate 39. Coastal vegetation, less than 1 m in 
height 

Plate 40. Coastal vegetation 
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Plate 41. Thakkada plants in the land Plate 42. Coastal vegetation 

  
Plate 43. WTG 10 in a scrubland habitat, access 
through Wijayathilakaramaya road 

Plate 44. Open area in the hardstand 

  
Plate 45. Sparse vegetation Plate 46. Open area 

  
Plate 47. WTG 11 in a scrubland habitat Plate 48. Sparse vegetation 

  
Plate 49. Open areas in the plot Plate 50. Low vegetation 
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Plate 51. WTG 12 in a coastal scrubland, 95 m 
from the coast 

Plate 52. Sparse vegetation 

  
Plate 53. Daluk dominated area Plate 54. Low vegetation 

  
Plate 55. WTG 13 in a scrubland Plate 56. Open area in the plot of 160 x 160 m 

  
Plate 57. Open area Plate 58. Existing access road 
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Plate 59.WTG 14 in a scrubland, 175 m to the 
South Coast road 

Plate 60. Small open area in the hardstand 

  
Plate 61. Dense shrub vegetation in the plot Plate 62. Dense shrub vegetation 

  
Plate 63.WTG 16 in a scrubland/ forest, 395 m to 
the South coast road (left), access from Naval 
Detachment unit, Kal Aru 

Plate 64. Scrubland 
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Plate 65. Forest vegetation Plate 66. Forest trees 

  
Plate 67. WTG 17 in a scrubland along the road 
to Naval Detachment unit, Kal Aru 

Plate 68. Scrubland 

  
Plate 69. Scrubland dominated by Daluk Plate 70. Shrubs in 160 x 160 m plot 

  
Plate 71. WTG 18 in a scrubland along the road 
to Naval Detachment unit, Kal Aru 

Plate 72. scrubland 
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Plate 73. Open area in the plot Plate 74. Open area 

  
Plate 75. WTG 19 in a forest habitat, behind the 
Navel post, shifted to this location as there was a 
mangrove habitat within the hardstand 

Plate 76. Forest vegetation 

  
Plate 77. Large Palu tree n the plot Plate 78. Palu tree in the plot 

  
Plate 79. WTG 20 Coastal scrubland, 120 m from 
the beach 

Plate 80. Coastal scrubland 
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Plate 81. Coastal scrubland Plate 82. Few trees in the area 

  
Plate 83.WTG 21 Coastal scrubland, 110 m from 
the beach 

Plate 84. Vegetation islands 

  
Plate 85. Open area in the hardstand & 160x 160 
m plot 

Plate 86. Vegetation islands 
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Plate 87. WTG 22 Coastal scrubland, 150 m from 
the beach, near Hunais Nagar Navy Post 

Plate 88. Scrubland and open area 

  
Plate 89. Gravel excavated area Plate 90. Gravel excavated area 

  
Plate 91. WTG 23 in a gravel excavated area, 280 
m to the coast, Huais Nagar 

Plate 92. Gravel excavated area 

  
Plate 93. Gravel excavated area Plate 94. Gravel excavated area 
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Plate 95. WTG 24 in a scrubland along the road 
to Hunais Nagar Navy Post 

Plate 96. Gravel/ sand excavated area 

  
Plate 97. Gravel/ sand excavated area Plate 98. Gravel/ sand excavated area 

  
Plate 99. WTG 25 in a scrubland, along the road 
to Hunais Nagar Navy Post 

Plate 100. Scrubland 

  
Plate 101. Scrubland Plate 102. Forest/ scrubland 
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Plate 103. WTG 26 scrubland, 90 m from South 
coast road 

Plate 104. Palu trees in the hardstand 

  
Plate 105. Forest trees Plate 106. Palu tree in thee hardstand 

  
Plate 107. WTG 27 in a coastal area, 80 m to the 
coast 

Plate 108. Open area in the hardstand 

  
Plate 109. Open area in the hardstand Plate 110. Open area in the hardstand 
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Plate 111.  WTG 28 in a scrubland, near the wind 
mast  

Plate 112. Hardstand shifted towards open area 

  
Plate 113. Low vegetation Plate 114. Few trees in the plot 

  
Plate 115. WTG 29 in a scrubland/ forest area in 
Karadikkuli village 

Plate 116. Forest trees 

  
Plate 117. Forest trees Plate 118. Scrubland 
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Plate 119.WTG 30 in a scrubland/ forest area 
near Karadikkuli village 

Plate 120. Forest trees in the hardstand 

  
Plate 121. Scrubalnd Plate 122. Scrubland 

  
Plate 123. WTG 31 in a coastal scrubland, 130 m 
to the sea, lateritic formation, no sand dunes 

Plate 124. Open area 

  
Plate 125. Few shrubs and open area Plate 126. Shrubs and open area 
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Plate 127. WTG 32 in a forest/ scrubland Plate 128. Forest vegetation 

  
Plate 129.  Trees in an open area Plate 130. Trees/ shrubs 

  
Plate 131. WTG 33 located in a secondary 
vegetation/ forest along the access road to the 
sea from Karadikkuli village 

Plate 132. The center of the plot is at 50 m from 
the gravel road, left 

  
Plate 133.Dense secondary vegetation bordering 
the gravel road 

Plate 134. Dense vegetation 
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Plate 135. WTG 34 is also located in a secondary 
vegetation/ forest along the access road to the 
sea from Karadikkuli village 

Plate 136. The center of the plot (160 x 160 m) is 
at 50 m from the gravel road, left 

37

 
 

Plate 137. WTG 38 in a scrubland/ forest close to 
the Mullikulam Navy camp 

Plate 138. Scrubland 

  
Plate 139. Open area for the hardstand Plate 140. Few trees in the plot area 160 x 160 m 
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Annex 09-  
Recorded Fauna/ Flora species and methodology of the avifaunal survey 
Table 1. Plant species recorded from wind turbine sites (160x160 m), surrounding habitats and along the 
transmission line in the project area, (H- Habit – T -Tree, H-Herbaceous, C-Creeper, G- Gramitoids; NCS- 
National Conservation Status (LC- Least Concern, DD- Data Deficient, EN- Endangered, VU- Vulnerable; TS- 
Taxonomic status (N- Indigenous, E- Endemic, Ex-Exotic, Ex-N – Naturalized Exotics). 

Family  Species Sinhala Name H NCS TS 
Acanthaceae Andrographis alata   H LC N 
Acanthaceae Asystasia gangetica Puruk H LC N 
Acanthaceae Blepharis integrifolia Samadana H LC N 
Acanthaceae Dyschoriste littoralis   H VU N 
Acanthaceae Hygrophila ringens Nil-puruk H LC N 

Acanthaceae 
Nicoteba betonica (Justicia 
betonica) Sudu-puruk S LC N 

Acanthaceae Strobilanthes cordifolia Bu-nelu S LC N 
Acanthaceae  Avicennia marina Manda T LC N 
Aizoaceae  Sesuvium portulacastrum Maha-sarana H LC N 
Amaranthaceae Achyranthes aspera Karal haba H LC N 
Amaranthaceae Ouret lanata Polpala H LC N 
Amaranthaceae Pupalia lappacea   H LC N 
Amaranthaceae  Atriplex repens   S NT N 
Amaranthaceae  Suaeda monoica   S NT N 
Apocynaceae Carissa spinarum Heen-Karamba S LC N 
Apocynaceae Ichnocarpus frutescens Kiri-wel C LC N 
Apocynaceae  Calotropis gigantea Wara S LC N 

Apocynaceae  
Cynanchum viminale 
(Sarcostemma viminale) Muwakiriya Wel C NT N 

Apocynaceae  Hemidesmus indicus Iramusu C LC N 
Apocynaceae  Leptadenia reticulata Jeevanthi C LC N 
Apocynaceae  Oxystelma esculentum Usepale C LC N 
Apocynaceae  Pentatropis capensis   C LC N 
Apocynaceae  Pergularia daemia Wissani C LC N 
Apocynaceae  Secamone emetica Mudu Kiriya C LC N 
Arecaceae  Borassus flabellifer Thal T   Ex-N 
Arecaceae  Phoenix pusilla Wal indi T LC N 
Asparagaceae Asparagus racemosus Heen hathavariya C LC N 
Asparagaceae  Asparagus falcatus Maha hathavariya C LC N 
Asperagaceae Dracaena zeylanica Maha niyanda H NT N 
Asteraceae Ageratum conyzoides Hulantala H   Ex-N 
Asteraceae Blumea obliqua Mudu-mahana H LC N 
Asteraceae Chromolaena odorata Podi-singno-maran S   Ex-N 
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Family  Species Sinhala Name H NCS TS 

Asteraceae 
Cyanthillium cinereum (Vernonia 
cinerea) Monorakudumbiya H LC N 

Asteraceae Eclipta prostrata Kikirindi H   Ex-N 
Asteraceae Emilia sonchifolia Kadupahara H LC N 
Asteraceae Epaltes divaricata Heen-mudu-mahana H LC N 

Asteraceae 
Jeffreycia zeylanica  (Vernonia 
zeylanica ) Papula S LC E 

Asteraceae Kleinia grandiflora   S NT N 
Asteraceae Launaea sarmentosa   H LC N 
Asteraceae Mikania cordata Gam-palu C   Ex-N 
Asteraceae Sphaeranthus indicus Mudu-mahana H LC N 
Asteraceae Tridax procumbens Tridax H   Ex-N 
Asteraceae Wollastonia biflora Mudu-Gampalu S LC N 
Asteraceae Xanthium strumarium Uru-kossa H   N 
Boraginaceae Coldenia procumbens   H LC N 
Boraginaceae Cordia dichotoma Lolu T LC N 
Boraginaceae Ehretia aspera   S LC N 
Boraginaceae Ehretia microphylla Hin-Thambala S LC N 
Cactaceae Opuntia dillenii Katu-pathok H   Ex-N 
Cannabaceae  Trema orientale  Gadumba T LC N 
Capparaceae Crateva adansonii Lunuwarana T LC N 
Capparaceae  Cadaba fruticosa   S EN N 
Capparaceae  Cadaba trifoliata   S VU N 
Capparaceae  Capparis brevispina Wal-dehi C NT N 
Capparaceae  Capparis rotundifolia Balal Katu S LC N 
Casuarinaceae Casuarina equisetifolia Kasa T   Ex 

Celastraceae 
Elaeodendron glaucum 
(Cassine glauca) Neralu T LC E 

Celastraceae Gymnosporia emarginata Katu pila S LC N 
Celastraceae Pleurostylia opposita Panakka T NT N 
Celastraceae  Reissantia indica   C LC N 
Celastraceae  Salacia chinensis Heen-himbutu-wel C NT N 
Colchicaceae Gloriosa superba Niyagala C LC N 
Combretaceae Combretum albidum Kaduru-ketiya wel C NT N 
Combretaceae Lumnitzera racemosa Beriya T NT N 
Convolvulaceae Evolvulus alsinoides Visnu-kranthi H LC N 
Convolvulaceae Ipomoea aquatica Kankun H LC N 
Convolvulaceae Ipomoea pes-caprae Mudu-bin-thamburu C LC N 

Convolvulaceae 
Ipomoea sagittifolia (Ipomoea 
marginata ) Rasa-tel-kola C LC N 

Convolvulaceae Rivea ornata   C NT N 
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Family  Species Sinhala Name H NCS TS 

Convolvulaceae 
Xenostegia tridentata (Merremia 
tridentata) Heen-madu C LC N 

Cucurbitaceae Coccinia grandis Kowakka C LC N 
Cyperaceae Cyperus arenarius Mudu-kalanduru G LC N 
Ebenaceae Diospyros ebenum kaluwara T VU N 
Ebenaceae Diospyros ferrea Kaluhabaraliya T LC N 
Ebenaceae Diospyros malabarica Thimbiri T LC N 
Erythroxylaceae Erythroxylum monogynum Lanka agil  T VU N 
Euphorbiaceae Croton bonplandianus   H   Ex-N 
Euphorbiaceae Croton laccifer Gas-Keppetiya S   N 
Euphorbiaceae Croton sp.   S   N 
Euphorbiaceae Euphorbia antiquorum Daluk T LC N 
Euphorbiaceae Excoecaria agallocha Talakiriya T LC N 
Euphorbiaceae Givotia moluccana   T LC N 
Euphorbiaceae Jatropha glandulifera Rath erandu S NT N 
Euphorbiaceae Jatropha gossypiifolia Rathu erandu H   Ex 
Fabaceae  Abrus precatorius Olinda C LC N 
Fabaceae  Alysicarpus vaginalis Aswenna H LC N 

Fabaceae  

Aphyllodium 
biarticulatum (Dicerma 
biarticulatum)   S 

LC 
N 

Fabaceae  Bauhinia racemosa Maila T LC N 
Fabaceae  Bauhinia tomentosa Kaha Petan, Petan S LC N 
Fabaceae  Canavalia cathartica   C LC N 
Fabaceae  Canavalia rosea Mudu-awara C LC N 
Fabaceae  Crotalaria laburnifolia Yak-beriya S LC N 
Fabaceae  Crotalaria lunulata   H NT N 
Fabaceae  Dalbergia lanceolaria Bol-mara T VU N 
Fabaceae  Derris parviflora Kala-wel C LC E 
Fabaceae  Derris trifoliata Kala-wel C LC N 
Fabaceae  Dichrostachys cinerea  Katu andara S LC N 
Fabaceae  Guilandina bonduc Kumburu-Wel C LC N 
Fabaceae  Indigofera oblongifolia Nari Mun S NT N 
Fabaceae  Mimosa pudica Nidi-kumba H   Ex-N 
Fabaceae  Neptunia prostrata Diya-nidikumba H LC N 
Fabaceae  Parkinsonia aculeata   T   Ex-N 
Fabaceae  Pongamia pinnata Karanda T LC N 
Fabaceae  Rhynchosia minima Maha-wal-kollu C LC N 
Fabaceae  Senna auriculata Ranawara S LC N 
Fabaceae  Senna occidentalis Peni-Tora H   Ex-N 
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Family  Species Sinhala Name H NCS TS 
Fabaceae  Stylosanthes fruticosa Wal-Nanu S LC N 
Fabaceae  Tamarindus indica Siyambala T   Ex-N 
Fabaceae  Tephrosia maxima   S LC N 
Fabaceae  Tephrosia purpurea Katuru pila S LC N 

Fabaceae  
Vachellia eburnea (Acacia 
eburnea) Gini andara S LC N 

Fabaceae  Vachellia leucophloea Maha-Andara T LC N 

Fabaceae  
Vachellia planifrons (Acacia 
planifrons)   T EN N 

Fabaceae  Vigna trilobata Bin-me H NT N 
Gentianaceae Enicostema axillare   H LC N 
Goodeniaceae Scaevola plumieri* Hin-Takkada S VU N 
Goodeniaceae Scaevola taccada Takkada S VU N 
Hernandiaceae Gyrocarpus americanus Diya-labu-gas T LC N 

Lamiaceae 
Volkameria inermis 
(Clerodendrum inerme) Wal-Gurenda S LC N 

Lamiaceae  Gmelina asiatica Demata S LC N 
Lamiaceae  Leucas zeylanica Geta-Thumba H LC N 
Lamiaceae  Ocimum americanum Heen-tala H LC N 
Lamiaceae  Platostoma menthoides   H LC N 
Lamiaceae  Premna corymbosa Gal-Kera S LC E 
Lamiaceae  Premna obtusifolia Maha-midi S LC N 
Lauraceae Cassytha filiformis   C LC N 
Linaceae Hugonia mystax Bu-Getiya C LC N 
Loganiaceae Strychnos nux-vomica Goda-Kaduru T LC N 
Loganiaceae Strychnos potatorum Ingini T LC N 
Loranthaceae Dendrophthoe falcata Delum pilia S LC N 
Loranthaceae Dendrophthoe ligulatus*   S VU E 
Lythraceae Pemphis acidula Muhudu Wara S NT N 
Malvaceae Abutilon indicum Beth anoda H LC N 
Malvaceae Abutilon pannosum   S LC N 
Malvaceae Hibiscus micranthus Siriwedi babila S LC N 
Malvaceae Sida cordifolia Wal-bavila H LC N 
Malvaceae Thespesia populnea Gansuriya T LC N 
Malvaceae  Berrya cordifolia Halmilla T LC N 
Malvaceae  Bombax ceiba Katu-Imbul T LC N 
Malvaceae  Grewia carpinifolia Wel-mediya S LC N 
Malvaceae  Grewia helicterifolia Bora-daminiya T LC N 
Malvaceae  Grewia tenax   S VU N 
Malvaceae  Helicteres isora Liniya S LC N 



93 
 

Family  Species Sinhala Name H NCS TS 
Malvaceae  Sterculia foetida Thelembu T LC N 
Malvaceae  Triumfetta glabra   S NT E 
Malvaceae  Waltheria indica Punnikki H   Ex-N 
Melastomataceae Memecylon umbellatum Kora-Kaha S LC N 
Meliaceae Aglaia apiocarpa Wal Rambutan T LC N 
Meliaceae Azadirachta indica Kohomba T   Ex-N 

Meliaceae 
Walsura trifoliolata ssp. 
trifoliolata Kiri kon  T LC N 

Menispermaceae Cissampelos pareira Diya-Mitta C LC N 
Menispermaceae Pachygone ovata   C NT N 
Moraceae Ficus virens Kalawalla T DD N 

Moraceae 
Maclura spinosa 
(Plecospermum spinosum) Katu-Timbol C VU N 

Myrtaceae Syzygium cumini Ma-Dan T LC N 
Nelumbonaceae  Nelumbo nucifera Nelum H LC N 
Ochnaceae Ochna lanceolata Bo-Kera S LC N 
Ochnaceae Ochna obtusata Mal-Kera S LC N 
Olacaceae Olax scandens   S LC N 
Oleaceae Chionanthus zeylanicus Dambu S LC N 
Oleaceae Jasminum angustifolium Wal-samanpichcha C LC N 
Opiliaceae Cansjera rheedei Eta-Muru C LC N 

Orchidaceae 
Taprobanea spathulata (Vanda 
spathulata)   H VU N 

Orchidaceae Vanda tessellata Rassana H EN N 
Orchidaceae Vanilla walkerae Akasa Lata C EN N 
Pandanaceae Pandanus odorifer Mudu keyiya S LC N 
Phyllanthaceae Phyllanthus maderaspatensis   H LC N 
Phyllanthaceae Phyllanthus racemosus Kuratiya S LC N 
Phyllanthaceae Synostemon bacciformis Eth-pitawakka H LC N 
Phyllanthaceae  Antidesma alexiteria Hin-Embilla S LC N 
Phyllanthaceae  Antidesma ghaesembilla Bu-Embilla S LC N 
Phyllanthaceae  Breynia retusa Wal-Murunga S LC N 
Phyllanthaceae  Breynia vitis-idaea Gas-kayila S LC N 
Phyllanthaceae  Flueggea leucopyrus Heen Katu pila S LC N 
Plantaginaceae Bacopa monnieri Lunuwila H LC N 
Poaceae  Imperata cylindrica Iluk G DD N 
Poaceae  Oryza sativa Vee G   Ex 
Poaceae  Spinifex littoreus Maha-rawana-revula G LC N 
Putranjivaceae  Drypetes sepiaria Wira T LC N 
Rhamnaceae Colubrina asiatica Tel hiriya S LC N 
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Family  Species Sinhala Name H NCS TS 
Rhamnaceae Scutia myrtina   S LC N 
Rhamnaceae Ziziphus mauritiana Dabara S LC N 
Rhamnaceae Ziziphus oenopolia Hin-Eraminia C LC N 
Rhizophoraceae Cassipourea ceylanica Pana S LC N 
Rhizophoraceae Rhizophora mucronata Maha Kadol T LC N 
Rubiaceae Benkara malabarica Pudan S LC N 
Rubiaceae Canthium coromandelicum Kara S LC N 
Rubiaceae Catunaregam spinosa Kukuruman S LC N 
Rubiaceae Hydrophylax maritima Mudu getakola H LC N 
Rubiaceae Ixora pavetta Maha-Rathambala T LC N 
Rubiaceae Morinda coreia Ahu T LC N 
Rubiaceae Pavetta indica Parvatta S LC N 
Rubiaceae Psydrax dicoccos Panderu T LC N 
Rubiaceae Spermacoce hispida Hin-geta-kola H LC N 
Rubiaceae Tarenna asiatica Tarana S LC N 
Rutaceae Atalantia ceylanica Yakinaran S LC N 
Rutaceae Chloroxylon swietenia Burutha T VU N 
Rutaceae Glycosmis mauritiana   S LC N 
Rutaceae Limonia acidissima Divul T LC N 

Rutaceae 
Zanthoxylum asiaticum 
(Toddalia asiatica) Kudu-Miris C LC N 

Salicaceae  Casearia esculenta Wal-Waraka S LC N 
Salicaceae  Flacourtia indica Uguressa S LC N 
Salvadoraceae Azima tetracantha Wel dehi S LC N 
Salvadoraceae Salvadora persica Malittan T LC N 
Sapindaceae Allophylus cobbe Kobbe S LC N 
Sapindaceae Dodonaea viscosa Et-Werella S LC N 
Sapindaceae Lepisanthes tetraphylla Dambu T LC N 
Sapindaceae Sapindus emarginatus Penela T LC N 
Sapindaceae Schleichera oleosa Kon T LC N 
Sapotaceae Manilkara hexandra Palu T NT N 
Solanaceae Solanum insanum    S NT N 
Tamaricaceae Tamarix indica Kiri T LC N 
Typhaceae Typha angustifolia Hambu-pan H LC N 
Verbenaceae Lantana camera Ratu hinguru S   Ex-N 
Vitaceae Cissus quadrangularis Heeressa C LC N 

Table 2. Fauna Species Recorded from the project area- MWPP Phase III 

Family Scientific Name English Name TS NCS GCS 
DRAGONFLIES 
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Family Scientific Name English Name TS NCS GCS 
Coenagrionidae Agriocnemis pygmaea Wandering Wisp N LC LC 

Coenagrionidae 
Ceriagrion 
coromandelianum Yellow Waxtail N LC LC 

Coenagrionidae Ischnura rubilio Dawn Bluetail  N NT NE 
Coenagrionidae Ischnura senegalensis Common Bluetail  N LC LC 
Coenagrionidae Pseudagrion malabaricum Malabar Sprite  N LC LC 
Coenagrionidae Pseudagrion rubriceps Orange-faced Sprite  N LC LC 
Libellulidae Brachythemis contaminata Asian Groundling  N LC LC 
Libellulidae Crocothemis servilia Oriental Scarlet  N LC LC 
Libellulidae Diplacodes trivialis Blue Percher N LC LC 
Libellulidae Neurothemis tullia Pied Parasol N LC LC 
Libellulidae Orthetrum sabina Green Skimmer   N LC LC 
Libellulidae Pantala flavescens Wandering Glider N LC LC 
Libellulidae Tramea limbata Sociable Glider  N LC LC 
BUTTERFLIES 
Lycaenidae Azanus jesous African Babul Blue N LC LC 
Lycaenidae Chilades lajus Lime Blue N LC NE 
Lycaenidae Discolampa ethion Banded Blue Pierrot N LC NE 
Lycaenidae Euchrysops cnejus Gram Blue N LC NE 
Lycaenidae Leptotes plinius Zebra Blue N LC NE 
Lycaenidae Zizina otis Lesser Grass Blue N LC LC 
Nymphalidae Acraea violae Tawny costor N LC LC 
Nymphalidae Danaus chrysippus  Plain tiger N LC LC 
Nymphalidae Danaus genutia Common Tiger N LC NE 
Nymphalidae Euploea core Common Crow N LC LC 
Nymphalidae Junonia iphita Chocolate Soldier N LC NE 
Nymphalidae Junonia lemonias Lemon Pansy N LC NE 
Nymphalidae Junonia orithya Blue Pansy N EN LC 

Nymphalidae Melanitis leda 
Common Evening 
Brown N LC LC 

Nymphalidae Neptis hylas Common Sailor N LC NE 
Nymphalidae Parantica aglea Glassy Tiger N LC NE 
Nymphalidae Phalanta phalantha  Leopard N LC LC 
Papilionidae Pachliopta hector  Crimson rose N LC LC 
Papilionidae Papilio demoleus Lime Butterfly N LC NE 
Papilionidae Papilio polytes  Common mormon N LC LC 
Pieridae Appias galene Lesser albatross E LC LC 
Pieridae Catopsilia pomona  Lemon emigrant N LC LC 
Pieridae Catopsilia pyranthe Mottled Emigrant N LC NE 
Pieridae Cepora nerissa  Common gull N LC LC 
Pieridae Colotis amata Small Salmon Arab N LC LC 
Pieridae Delias eucharis  Jezebel N LC LC 
Pieridae Eurema hecabe  Common grass yellow N LC LC 
Pieridae Ixias pyrene  Yellow orange tip N LC LC 
Pieridae Leptosia nina  Psyche N LC LC 
Pieridae Pareronia ceylanica Dark Wanderer N LC NE 
FRESHWATER FISH 
Adrianichthyidae Oryzias dancena Spotted ricefish N DD LC 
Aplocheilidae Aplocheilus parvus  Dwarf panchax N LC LC 
Cichlidae Etroplus suratensis  Green Chromide N LC LC 
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Family Scientific Name English Name TS NCS GCS 

Cyprinidae 
Amblypharyngodon 
grandisquamis Large Silver carplet E LC LC 

Cyprinidae Devario malabaricus  Giant danio N LC LC 
Cyprinidae Rasbora microcephalus  Carverii rasbora N LC LC 
Cyprinidae Systomus spilurus Olive barb E DD LC 
Gobiidae Glossogobius giuris Bar eyed goby N LC LC 
AMPHIBIANS 

Dicroglossidae Minervarya agricola 
Common paddy field 
frog N LC LC 

REPTILES 
Agamidae Calotes versicolor Common garden lizard N LC LC 

Agamidae Sitana devakai 
Devaka's Fanthroat 
lizard E NE NE 

Gekkonidae Hemidactylus frenatus  Common house-gecko N LC LC 
Gekkonidae Hemidactylus leschenaulti Bark Gecko N LC LC 
Cheloniidae Lepidochelys olivacea Olive ridley Turtle N EN VU 
Viperidae Echis carinatus Saw scaled Viper N VU NE 
BIRDS 
Accipitridae Accipiter badius  Shikra     N LC LC 

Accipitridae Haliaeetus ichthyaetus 
Grey-headed Fish-
eagle N NT NT 

Accipitridae Haliaeetus leucogaster  
White-bellied Sea-
eagle    N LC LC 

Accipitridae Haliastur indus  Brahminy Kite   N LC LC 
Accipitridae Spilornis cheela Crested Serpent-eagle N LC LC 
Aegithinidae Aegithina tiphia  Common Iora    N LC LC 
Alaudidae Alauda gulgula  Oriental Skylark     N LC LC 

Alaudidae Eremopterix grisea  
Ashy-crowned Sparrow 
Lark   N LC LC 

Alaudidae Mirafra affinis 
Rufous-winged 
Bushlark    N LC LC 

Alcedinidae Alcedo atthis Common Kingfisher N LC LC 
Alcedinidae Ceryle rudis Pied Kingfisher N LC LC 

Alcedinidae Halcyon smyrnensis  
White-throated 
Kingfisher   N LC LC 

Anatidae Dendrocygna javanica Lesser Whistling-duck N LC LC 
Anhingidae Anhinga melanogaster Oriental Darter N LC NT 
Apodidae Cypsiurus balasiensis  Asian Palm Swift   N LC LC 
Ardeidae Ardea cinerea  Grey Heron    N LC LC 
Ardeidae Ardea intermedia Intermediate Egret N LC LC 
Ardeidae Ardeola grayii  Indian Pond Heron     N LC LC 
Ardeidae Butorides striata  Striated Heron N LC LC 
Ardeidae Bubulcus ibis  Cattle Egret    N LC LC 
Ardeidae Casmerodius albus  Great Egret     N LC LC 
Ardeidae Egretta garzetta  Little Egret     N LC LC 
Ardeidae Ixobrychus sinensis Yellow Bittern N NT LC 
Artamidae Artamus fuscus Ashy Wood Swallow N LC LC 
Campephagidae Tephrodornis pondicerianus  Common Woodshrike    E LC LC 
Bucerotidae Anthracoceros coronatus Malabar Pied Hornbill N LC NT 
Bucerotidae Ocyceros gingalensis Sri Lanka Grey Hornbill E LC LC 
Charadriidae Vanellus indicus  Red-wattled Lapwing   N LC LC 
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Family Scientific Name English Name TS NCS GCS 
Ciconiidae Anastomus oscitans  Open-bill stork N LC LC 
Ciconiidae Mycteria leucocephala  Painted Stork    N LC NT 
Cisticolidae Cisticola juncidis  Zitting Cisticola    N LC LC 
Cisticolidae Orthotomus sutorius Common Tailorbird N LC LC 
Cisticolidae Prinia hodgsonii  Grey-breasted Prinia N LC LC 
Cisticolidae Prinia inornata  Plain Prinia   N LC LC 
Cisticolidae Prinia socialis  Ashy Prinia   N LC LC 
Columbidae Ducula aenea Green Imperial-pigeon N LC NT 
Columbidae Streptopelia chinensis  Spotted Dove   N LC LC 
Columbidae Streptopelia decaocto  Eurasian Collard Dove   N NT LC 

Columbidae Treron bicincta  
Orange-breasted 
Green-pigeon   N LC LC 

Corvidae Corvus levaillantii Large-billed Crow    N LC LC 
Corvidae Corvus splendens  House Crow    N LC LC 
Cuculidae Cacomantis passerinus Grey-bellied Cuckoo M NE LC 
Cuculidae Centropus sinensis  Greater Coucal   N LC LC 

Dicaeidae Dicaeum erythrorhynchos  
Pale-billed 
Flowerpecker    N LC LC 

Dicruidae Dicrurus macrocercus  Black Drongo    N LC LC 
Estrildidae Lonchura punctulata Scaly-breasted Munia N LC LC 
Hirundinidae Hirundo rustica  Barn Swallow    M NE LC 
Jacanidae Hydrophasianus chirurgus Pheasant-tailed Jacana M NE LC 
Laridae Chlidonias hybrida Whiskered Tern    M NE LC 
Laridae Sterna caspia  Caspian Tern   N/ M CR LC 
Laridae Sterna nilotica Gull-billed Tern  N/ M CR LC 
Laridae Larus brunnicephalus Brown-headed Gull M NE LC 
Leiotrichidae Turdoides affinis  Yellow-billed Babbler N LC LC 
Megalaimidae Megalaima haemacephala Coppersmith Barbet   N LC LC 
Megalaimidae Megalaima zeylanica  Brown-headed Barbet   N LC LC 

Meropidae Merops leschenaulti  
Chestnut-headed Bee-
eater N LC LC 

Meropidae Merops orientalis  Green Bee-eater   N LC LC 
Meropidae Merops philippinus  Blue-tailed Bee-eater   N/ M CR LC 
Monarchidae Hypothymis azurea Black-naped Monarch N LC LC 

Monarchidae Terpsiphone paradisi  
Asian Paradise-
flycathcher      N/ M LC LC 

Motacillidae Anthus rufulus  Paddyfield Pipit   N LC LC 
Motacillidae Dendronanthus indicus Forest Wagtail M NE LC 
Muscicapidae Copsychus malabaricus White-rumped Shama N LC NE 
Muscicapidae Copsychus saularis  Oriental Magpie Robin   N LC LC 
Muscicapidae Saxicoloides fulicata  Indian Robin    N LC LC 
Nectariniidae Nectarina asiatica  Purple Sunbird   N LC LC 
Nectariniidae Nectarina lotenia  Loten’s Sunbird   N LC LC 
Nectariniidae Nectarinia zeylonica Purple-rumped Sunbird N LC LC 
Oriolidae Oriolus xanthornus  Black-hooded Oriole    N LC LC 
Passeridae Passer domesticus House Sparrow N LC LC 
Phalacrocoracidae Phalacrocorax fuscicollis  Indian Cormorant    N LC LC 
Phalacrocoracidae Phalacrocorax niger  Little Cormorant     N LC LC 
Phasianidae Gallus lafayettii Sri Lanka Junglefowl E LC LC 
Phasianidae Francolinus pondicerianus  Grey Francolin N NT LC 
Phasianidae Pavo cristatus  Indian Peafowl N LC LC 
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Family Scientific Name English Name TS NCS GCS 
Pittidae Pitta brachyura  Indian Pitta     M NE LC 
Ploceidae Ploceus manyar Streaked Weaver N LC LC 
Ploceidae Ploceus philippinus Baya Weaver N LC LC 
Podicipedidae Tachybaptus ruficollis Little Grebe N LC LC 
Psittacidae Psittacula krameri  Rose-ringed Parakeet   N LC LC 
Pycnonotidae Pycnonotus cafer  Red-vented Bulbul   N LC LC 
Pycnonotidae Pycnonotus luteolus  White-browed Bulbul   N LC LC 
Scolopacidae Tringa glareola Wood Sandpiper M NE LC 
Sturnidae Acridotheres tristis  Common Myna   N LC LC 

Threskiornithidae 
Threskiornis 
melanocephalus  Black-headed Ibis    N LC NT 

MAMMALS 

Cercopithecidae Semnopithecus vetulus 
Purple-faced Leaf 
Monkey E EN EN 

Cervidae Axis axis Spotted Deer N LC LC 
Elephantidae Elephas maximus Asian Elephant N EN EN 
Equidae Equus asinus  Donkey F NE NE 
Felidae Prionailurus viverrinus Fishing Cat N EN VU 
 Hystricidae Hystrix indica   Porcupine N LC LC 
Leporidae Lepus nigricollis  Black-naped hare N LC LC 
Sciuridae Funambulus palmarum  Palm squirrel N LC LC 
Suidae Sus scrofa  Wild boar E LC LC 
Tragulidae Moschiola meminna Sri Lanka Mouse deer N LC LC 

Abbreviations Used: TS - Taxonomic Status, N - Breeding Resident, M - Migrant, F - Feral, NCS - National 
Conservation Status, CR - Critically Endangered, EN - Endangered, VU - Vulnerable, NT - Near Threatened, NE - Not 
Evaluated 

The methodology that will be followed for the One-year Avifaunal Survey 

Scope of the study  

The one-year avifaunal survey will focus on two main taxonomic groups, birds and bats. The focus area of 
the bird study includes the proposed windfarm corridor including a 500 m belt that is immediately outside 
the windfarm corridor (will be referred to as the study area hereafter). The study will focus on documenting 
the species of animals present in the study area with a special emphasis on avifauna, temporal and spatial 
variations in their distribution and flight patterns, flight heights, and critical avifaunal habitats with the 
ultimate aim of identifying potential impacts that may arise due to development of a Wind Park and a 
transmission line to evacuate power from the Wind Park.  

Overall Approach 

A literature survey will be carried out to document all available data on avifauna inhabiting the area identified 
for proposed development. Based on this data a preliminary assessment will be carried out to identify gaps 
in the available information and potential impacts of establishing a Wind Park and a transmission line on 
the avifauna inhabiting the region. This will be followed by a detailed field investigation to identify different 
types of habitats present in the study area. The type of avifauna inhabiting each of these habitats, their 
relative abundance, their conservation status and the movement patterns of the avifauna. This information 
will be used to identify potential impacts of the proposed development on the avifauna and identify mitigation 
measures that are required for the identified significant negative impacts. 

Rationale for the field study 

Studies done in other countries have shown that windfarms and power lines pose three major risks to fauna, 
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especially avifauna (Drewitt & Langston 20061, 20082, Band et al. 20073). These include loss of habitat, 
displacement and death or injury. In order to determine these three impacts, it is important to document the 
habitats that are present in the study area, the composition and density of fauna in each of these habitats 
and identification of species that are at high risk of collision. Therefore, this study focused on the 
composition and abundance of fauna found within each of the identified habitats as well as the flight patterns 
of avifauna that can be used to quantify collision risk posed by development of the windfarm and associated 
facilities such as transmission lines.  

Determination of the composition, relative abundance of avifauna and their flight patterns within 
each of the habitat types identified 

The surveys undertaken for this work will comprise three main survey methods: 

• Line Transect surveys (Grid Counts): These surveys cover a high proportion of the study area, to 
determine temporal changes in bird composition, abundance and movement patterns within the study 
area. The study area was divided in to 1x1 km grids and a line transect will be carried out in each 
square by slowly walking through the grid for a period of 20 min (the average distance that will be 
covered during the timed transect will be around 1 km), recording the fauna observed, together with 
the height of flying birds and their direction of flight.  

• Vantage Point surveys: These surveys will be undertaken to quantify bird flight activity through the 
study area and identify any important flight routes. The surveys will be designed to primarily focus on 
visible migration through the survey area. Five vantage points will be established along the long axis of 
the study area. Each vantage point will be sampled for a minimum of 36 hours per vantage point The 
vantage point surveys will be undertaken by scanning the area from each point by eye and with 
binoculars, to a distance of approximately 2 km by two observers who will be standing back-to-back 
giving a 360° coverage. The surveys will exclude small-scale local movements within the observation 
area. These surveys will document flight heights of key bird species recorded and flock sizes over the 
wind farm sites. Flight routes of all Critical Habitat species observed flying through the survey area will 
be mapped, to enable before/after comparisons to be drawn during the post-construction monitoring 
stage. 

• Block counts: the key species within and in proximity to (within 1 km) of the whole development 
footprint of the windfarm, will be recorded with the survey area sub-divided into approximately 500m x 
500m count sectors to enable spatial analysis of the data set, and with counts made once a month 
during the entire study period. 

Bat study 

Three main data collection methods will be used for the study of bats. These include 
1. Ultrasound acoustic surveys: A standard bat acoustic (ultrasound) recorder will be used to sample 

bat calls within the project area. Based on the sounds recorded the species composition, abundance, 
and spatio-temporal patterns of echolocating bats that utilize the air space within the Project area will 
be mapped. A minimum of 10 hours of acoustic recordings will be gathered per site at 3 locations that 
cover the entire project area. Special attention will be given to ponds and other freshwater sources 
present in the site when selecting sampling points. Acoustic data will be analyzed by the bat expert 
who has many years of experience identifying ultrasound calls of Sri Lankan bats on the basis of their 
spectrograms. 

2. Mist-net surveys: The acoustic surveys will be complemented with mist-netting surveys to further 
characterize species composition, abundance, and spatio-temporal distribution patterns of bats that 

                                                   
1Drewitt, A.L. & Langston, R.H.W.(2006). Assessing the impacts of windfarms on birds, lbis. 148: 29-42.  

2 Drewitt, A.L. & Langston, R.H.W. (2008) Collision effectsof wind power generators and other obstacles on birds. Annals of the New 
York Academy of Sciences, 1134(1): pp. 233-266(34). 

3 Band, W, Madders, M, & Whufield, D.P. (2007) developing field and analytical methods to assess avain collision risk at Wind Parks. 
In: Janss, G de Lucas, M & Ferror, M (eds.) Birds and Wind Parks. Quercus, Madrid. 259-275 
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utilize the air space within the Project area.  A minimum of 10 hours of netting will be gathered per site 
at 3 sites selected to cover the entire project area. Special attention will be given to ponds and other 
freshwater sources present on the site when selecting sampling points. 

3. Megachiropteran surveys: Visual surveys will be carried out for megachiropterans (flying foxes 
belonging to family Pteropodidae), as they will not be effectively sampled with other methods. These 
surveys will be conducted at dawn and dusk at 2 points opportunistically selected to represent good 
viewsheds for observing megachiropterans (e.g. near roosts, in open areas etc.,). Visual encounter 
surveys will be conducted once per month at each of the selected observation points. The following 
data will be recorded during the surveys:  numbers of megachiropterans observed, flight height and 
flight direction. 

In addition, a biodiversity baseline assessment will be carried out to document the faunal species 
assemblage present in each habitat type using standard data collection methods. 

Identification of distribution and conservation status 

Once the species list is compiled their distribution status such as indigenous, endemic, exotic, migratory 
etc., will be determined based on published records on distribution of avifauna. Both the global and national 
conservation status of the avifaunal species observed in the study area will be defined according to the 
IUCN list of Globally Threatened fauna and flora4 and Sri Lanka list of Nationally Threatened fauna and 
flora5.  

During the field survey the data recorded include, 

1. The identity and the number of avian species encountered in and around the study sites (for this 
purpose direct observations and indirect observations such as calls will also be considered and if the 
birds are identified based on call the number will not be taken). 

2. Occurrence of the species relative to the project sites such as found only outside the site, stopping 
inside the site or flying through it. 

3. If they are only flying through, then the direction from which the flight originated and the direction 
towards they are flying as well as the height at which they are flying. 

4. Habitat types present and the species assemblage that occur in each habitat type 
5. Habitat usage patterns of birds 
6. During the period of study, the research team will make one two-day visit per month for a period of 

one year. Therefore, altogether 12 field visits will be undertaken during the study period. This will 
result in the generation of (i) a minimum of 36 hours of survey data for each vantage point, (ii) twelve 
sets (one per month) of block count data for each wind block, (iii) a minimum of 10 hours of acoustic 
recordings per site at 3 locations that cover the entire project area, (iv) a minimum of 10 hours of 
netting data per site at 3 sites selected to cover the entire project area and (v) twelve sets (one per 
month) of visual encounter data for megachirpoterans gathered at 2 counting locations per month  

 

The expected outcomes of the study  

1. Feasible turbine footprints of the proposed wind turbine arrays will be identified broadly based on 
the available bird study reports and field observations at the inception stage (Inception report) 

2. An inventory of birds that inhabit the areas identified for the wind parks as well as outside the wind 
park will be compiled. This list will also identify their conservation status as well as geographic 
attributes such as restricted distribution, endemicity etc., 

3. The baseline conditions that exist at the site will be documented including habitat types present 
and species assemblages that occur in each habitat type. 

                                                   
4 IUCN (2022) The list of threatened species. www.IUCN.redlist.org 

5 MOE (2012) The National Red List 2012 of Sri Lanka; Conservation Status of the Fauna and Flora. Ministry of Environmemt, 
Colombo, Sri Lanka. Viii + 476pp 
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4. A review all the available results on the birds and bats in the proposed project site and identify 
direct and indirect effects on avifauna, potential loss of habitat, disturbances, and critical areas that 
should be left undisturbed. 

5. Critical movement corridors and breeding sites that can be affected due to the proposed 
development project will be identified and recommendations will be provided about areas that 
needs to be set aside to prevent adverse impacts on avifauna. 

6. The potential impacts that may arise due to the proposed project will be identified as well as the 
actions that can be taken to minimize the potential harmful impacts that have been identified due 
to the proposed development including advice on micrositing of wind turbines and additional avian 
mitigatory measures necessary 

7. Propose an Ornithological Monitoring Programme for the construction and post construction 
monitoring phases of the project to determine the actual impacts that can be used to make adaptive 
changes to minimize the impacts on avifauna further. 
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Annex-10 
Shrubs/ trees to be removed from the WTG hardstanding area, CSS land and the RoW of 
220 kV transmission line 
Table 01. Shrubs and trees found in the wind turbine hardstand area (0.76 ha/ 1.88 acre) need to be 
removed for the construction activities. Wind Turbine Generator (WTG) number, habitat of the area, 
common name, scientific name, Habit (S-Shrub, T-Tree), estimated number of individuals and total 
number of trees and shrubs to be removed. 

WTG 
Number Habitat Common Name Scientific Name H 

Number of 
Individuals 

Plot 
Total 

1 
Scrubland/ 
Forest Ranawara Senna auriculata S 75   

    Palu Manilkara hexandra  T 25   
    Maila Bauhinia racemosa T 5   
    Lunuwarana Crateva adansonii  T 1   
    Kirikon Walsura trifoliolata T 4   
    Panderu Pleurostylia opposita T 1   
    Korakaha Memecylon umbellatum S 40   
    Kaluhabarali Diospyros ferrea S 5   
    Mal-Kera Ochna obtusata S 10   
    Heen Embilla Antidesma alexiteria S 6   
    Panakka Pleurostylia opposita T 1   
    Heen Karamba Carissa spinarum S 2   
    Agil Erythroxylum monogynum S 1 176 
2 Forest Palu Manilkara hexandra  T 9   
    Veera Drypetes sepiaria T 10   
    Kirikon Walsura trifoliolata T 3 22 

3 
Scrubland/ 
Forest Siyambala Tamarindus indica T 1  

  Palu  T 5 6 

4 
Scrubland/ 
Forest Palu Manilkara hexandra  T 25   

    Kirikon Walsura trifoliolata T 7   
    Pankakka Pleurostylia opposita T 10   
    Veera Drypetes sepiaria T 3   
    Kaluhabarali Diospyros ferrea S 4 49 

5 
Coastal 
scrubland No large trees         

6 
Coastal 
scrubland No large trees         

7 Scrubland Maliththan Salvadora persica T 5 5 

8 
Coastal 
scrubland No large trees         

9 
Coastal habitat 
near the sea Takkada Scaevola taccada S 9 9 

10 
Open 
scrubland  Maliththan Salvadora persica T 5   
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WTG 
Number Habitat Common Name Scientific Name H 

Number of 
Individuals 

Plot 
Total 

    Palu Manilkara hexandra  T 3   
    Ranawara Senna auriculata S 4 12 

11 

Scrubland/ 
forest (Daluk 
dominated 
area) Palu Manilkara hexandra  T 18   

    Daluk Euphorbia antiquorum S 42   
    Ranawara Senna auriculata S 11 71 

12 

Scrubland/ 
forest near the 
sea Palu Manilkara hexandra  T 5   

    Maliththan Salvadora persica T 7   
    Daluk Euphorbia antiquorum S 26   
    Kalu Habarali Diospyros ferrea S 7   
    Ranawara Senna auriculata S 13   
    Korakaha Memecylon umbellatum S 21 79 

13 
Open 
scrubland Daluk Euphorbia antiquorum S 74   

    Ranawara Senna auriculata S 15   
    Palu Manilkara hexandra  T 5 94 

14 
Scrubland/ 
forest Palu Manilkara hexandra  T 21   

    Veera Drypetes sepiaria T 2   
    Korakaha Memecylon umbellatum S 52 75 

16 
Scrubland/ 
forest Palu Manilkara hexandra  T 34   

    Kirikon Walsura trifoliolata T 26   
    Kalu Habarali Diospyros ferrea S 6   
    Veera Drypetes sepiaria T 13   
    Lunuwarana Crateva adansonii  T 1   
    Kaluwara Diospyros ebenum T 5   
    Unidentified   T 5 90 

17 
Scrubland/ 
forest Daluk Euphorbia antiquorum S 27   

    Palu Manilkara hexandra  T 12   
    Panakka Pleurostylia opposita T 5   
    Maila Bauhinia racemosa T 3   
    Ranawara Senna auriculata S 6   
    Kukuruman Catunaregam spinosa S 5   
    Siyambala Tamarindus indica T 1 59 

18 
Open 
scrubland Maila Bauhinia racemosa T 5   

    Palu Manilkara hexandra  T 5   
    Daluk Euphorbia antiquorum S 12   
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WTG 
Number Habitat Common Name Scientific Name H 

Number of 
Individuals 

Plot 
Total 

    Katu Andara Dichrostachys cinerea S 22 44 

19 
Forest/ 
scrubland       

    Panakka Pleurostylia opposita T 4   
    Palu Manilkara hexandra  T 07   
    Kaluhabarali Diospyros ferrea S 3   
    Neralu Elaeodendron glaucum T 12 26 

20 
Open area with 
scrubland 

Maha 
Rathambala Ixora pavetta T 5   

    Siyambala Tamarindus indica T 6   
    Panderu Pleurostylia opposita T 5   
    Maila Bauhinia racemosa T 3   
    Palu Manilkara hexandra  T 12   
    Kon Schleichera oleosa  T 1   
    Daluk Euphorbia antiquorum S 7 39 

21 
Coastal 
scrubland Siyambala Tamarindus indica T 2   

    Daluk Euphorbia antiquorum S 23   
    Maila Bauhinia racemosa T 1   
    Palu Manilkara hexandra  T 12   
    Katu Andara Dichrostachys cinerea S 3   
    Ranawara Senna auriculata S 5 46 

22 
Open 
scrubland Daluk Euphorbia antiquorum S 46   

    Palu Manilkara hexandra  T 6   
    Ranawara Senna auriculata S 5   
    Maliththan Salvadora persica T 7 64 

23 

Open Area- 
Gravel 
Excavated 
Land  No trees         

24 
Open 
scrubland Palu Manilkara hexandra  T 7   

    Daluk Euphorbia antiquorum S 8 15 

25 
Degraded 
Forest Palu Manilkara hexandra  T 35   

    Thammenna Mischodon zeylanicus T 102   
    Maliththan Salvadora persica T 1   
    Kaha Penela Sapindus emarginatus T 1   
    Kiri Kon Walsura trifoliolata T 11   
    Kalu Habarali Diospyros ferrea S 13 163 

26 
Scrubland/ 
forest Palu Manilkara hexandra  T 5   

    Kaluwara Diospyros ebenum T 3   
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WTG 
Number Habitat Common Name Scientific Name H 

Number of 
Individuals 

Plot 
Total 

    Ranawara Senna auriculata S 22   
    Burutha Chloroxylon swietenia T 8   
    Veera Drypetes sepiaria T 9   

    
Maha 
Rathambala Ixora pavetta T 6   

    Kaha Penela Sapindus emarginatus T 1   
    Kalu Habarali Diospyros ferrea S 3   
    Dambu Lepisanthes tetraphylla  T 1   
    Madan Syzygium cumini T 1 59 

27 
Open 
scrubland Ranawara Senna auriculata S 24   

    Heen Demata Gmelina asiatica S 3   
    Maliththan Salvadora persica T 7   
    Maila Bauhinia racemosa T 7   
    Siyambala Tamarindus indica T 1   
    Palu Manilkara hexandra  T 3 45 

28 
Scrubland/ 
forest Palu Manilkara hexandra  T 7   

    Kohomba Azadirachta indica T 2   
    Kaluhabarali Diospyros ferrea S 12   
    Veera Drypetes sepiaria T 11 32 
29 Forest habitat Palu Manilkara hexandra  T 16   
    Kirikon Walsura trifoliolata T 2   
    Veera Drypetes sepiaria T 28   
    Kalu Habarali Diospyros ferrea S 31   
    Panderu Pleurostylia opposita T 1   
    Agil Erythroxylum monogynum S 1   
    Panakka Pleurostylia opposita T 4 83 
30 Forest habitat Katu Imbul Bombax ceiba T 4   
    Palu Manilkara hexandra  T 8   
    Panderu Pleurostylia opposita T 21   
    Korakaha Memecylon umbellatum S 24   
    Kalu Habarali Diospyros ferrea S 18   
    Veera Drypetes sepiaria T 8   
    Thammenna Mischodon zeylanicus T 42   
    Kon Schleichera oleosa  T 1 126 

31 
Coastal 
scrubland  No trees         

32 Forest habitat Tammanna Mischodon zeylanicus T 31   
    Veera Drypetes sepiaria T 12   
    Panderu Pleurostylia opposita T 1   
    Palu Manilkara hexandra  T 12   
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WTG 
Number Habitat Common Name Scientific Name H 

Number of 
Individuals 

Plot 
Total 

    Kalu Habarali Diospyros ferrea S 10   
    Korakaha Memecylon umbellatum S 23   
    Kohomba Azadirachta indica T 1   
    Katu Andara Dichrostachys cinerea S 13   
    Unidentified   T  2 105 

33 
Secondary 
forest Kohomba Azadirachta indica T 6   

  
(not reached to 
the centre) Maila Bauhinia racemosa T 5   

    Palu Manilkara hexandra  T 3 14 

34 
Secondary 
forest habitat Palu Manilkara hexandra  T 18   

  
(not reached to 
the center)         18 

38 
Open forest/ 
scrubland Kohomba Azadirachta indica T 16   

    Divul Limonia acidissima  T 10   
    Katu Andara Dichrostachys cinerea S 28   
    Gansuriya Thespesia populnea T 1   
    Neralu Elaeodendron glaucum T 1   
    Maila Bauhinia racemosa T 6 62 
   Total  1688 1688 

 

Table 02. Summary of shrubs and trees need to remove from demarcate hard stand area  

WTG No. # trees/shrubs WTG No. # trees/shrubs 

T1 176 T20 39 
T2 22 T21 46 
T3 5 T22 64 
T4 49 T23  - 
T5  - T24 15 
T6  - T25 163 
T7 5 T26 59 
T8  - T27 45 
T9 9 T28 32 
T10 12 T29 83 
T11 71 T30 126 
T12 79 T31   
T13 94 T32 105 
T14 75 T33 14 
T15 144 T34 18 
T16 90 T35 129 
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T17 59 T36  - 
T18 44 T37 9 
T19 26 T38 62 

  Total 1688 

Table 03. Summary of shrubs and trees need to remove from demarcate hard stand area according 
to the species 

Common Name Scientific Name H Total Individuals 
Palu Manilkara hexandra  T 333 
Daluk Euphorbia antiquorum S 265 
Katu Andara Dichrostachys cinerea S 200 
Ranwara Senna auriculata S 190 
Thammenna Mischodon zeylanicus T 186 
Korakaha Memecylon umbellatum S 160 
Kaluhabarali Diospyros ferrea S 113 
Veera Drypetes sepiaria T 96 
Kirikon Walsura trifoliolata T 59 
Panderu Pleurostylia opposita T 53 
Mal-Kera Ochna obtusata S 52 
Beriya Lumnitzera racemosa T 43 
Maila Bauhinia racemosa T 42 
Maliththan Salvadora persica T 32 
Thela Kiriya Excoecaria agallocha T 31 
Kohomba Azadirachta indica T 30 
Manda Avicennia marina T 26 
Heen Karamba Carissa spinarum S 14 
Maha Rathambala Ixora pavetta T 11 
Siyambala Tamarindus indica T 11 
Divul Limonia acidissima  T 10 
Heen Demata Gmelina asiatica S 9 
Takkada Scaevola taccada S 9 
Burutha Chloroxylon swietenia T 8 
Kaluwara Diospyros ebenum T 8 
Lunuwarana Crateva adansonii  T 7 
Heen Embilla Antidesma alexiteria S 6 
Madan Syzygium cumini T 6 
Kukuruman Catunaregam spinosa S 5 
Agil Erythroxylum monogynum S 5 
Indi Phoenix pusilla T 5 
Unidentified   T 5 
Katu Imbul Bombax ceiba T 4 
Neralu Elaeodendron glaucum T 4 



108 
 

Katupila Flueggea leucopyrus S 3 
Kaha Penela Sapindus emarginatus T 2 
Kon Schleichera oleosa  T 2 
Unidentified   T 2 
Nuga sp Ficus sp. T 1 
Dambu Lepisanthes tetraphylla  T 1 
Gansuriya Thespesia populnea T 1 
Debara Ziziphus mauritiana S 1 
  Total   1688 

 

Table 4: Trees to be removed* (DBH > 10 cm) from the Mullikulam CSS land (150 x 150 m/ 5.5 acre) 
and 220 kV transmission line from Mullikulam proposed CSS to Puthukkamam existing GSS, 
Mannar (28.6 km). 

Project element Family Species Local Name No. of Trees 
Grid substation, 
Kal Aru) 

Rubiaceae Morinda coreia Ahu 52 
Sapotaceae Manilkara hexandra Palu 84 
Picrodendraceae Mischodon zeylanicus Thammenna 38 
Meliaceae Walsura trifoliolata Kiri kon 22 
Putranjivaceae  Drypetes sepiaria Wira 18 
 Verbenaceae Vitex leucoxylon Nebada 05 
Fabaceae Bauhinia racemosa Maila 12 
Salvadoraceae Salvadora persica Malittan 08 

Transmission line Meliaceae Azadirachta indica Kohomba 02 
Arecaceae Borassus flabellifer  Tal 16 
Sapindaceae  Sapindus trifoliata  Kaha-Penela 02 
Rubiaceae Morinda coreia Ahu 02 
Sapotaceae Manilkara hexandra Palu 11 
Arecaceae Cocos nucifera Pol 136 

 Total 408 
*- large number of shrubs (less than 3 m in height) are found in the proposed CSS land, however these were not 
counted during the field survey 
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Annex- 11  
Fishery Aspects 
MULLIKULAM WIND POWER PROJECT (MANNAR WIND POWER PROJECT- PHASE III) 

SOCIOECONOMIC ASSESSMENT – FISHERIES PERSPECTIVES 

EXECUTIVE SUMMARY 

The main objective of studying fisheries aspects of the project area is to identify the potential fisheries 
impacts due to the proposed onshore wind project as well as to formulate the measures for mitigating those 
fisheries impacts at various stages of the project life. Fisheries assessment was carried out in the project 
area to establish the existing fisheries’ environmental and social status utilizing primary and secondary 
information. Ten years of past data on fish catch and effort was analyzed. The lack of social acceptance is 
actually considered one of the most important challenges of the proposed wind power project.  Fishermen 
worry about a decline of fish catch and believe that would be due to avoidance of fish migration towards 
shallow sea due to rise in underwater noise level generated by turbine movement. However, study reveals 
decline of fish catch have experienced over the past years and not a recent impact. Decline of fish 
production may coupe with multiple seasons such as overfishing, habitat destruction, illegal fishing 
activities, and pollution and such activities are frequently documented for Gulf of Mannar.        

 

1. INTRODUCTION 

This section of the EIA Report presents the findings of a desk-top assessment and focused field survey of 
the impacts of the construction and operation of the proposed Mullikulam wind power project (Mannar wind 
power project - Phase III) and associated developments on existing fisheries resources, fishing operations 
and socio-cultural characteristics of the fishing communities.  

1.1 Objectives 

The objectives of the assessment are as follows: 

• to establish the importance to fisheries of the area which may be affected by the construction and 
operation of the proposed wind power project and associated developments;  

• to identify fisheries sensitive receivers;  
• to assess real impacts of the project on fisheries and fishing communities within the project 

influence area; 
• to identify any mitigation measures and residual impacts; and  
• to assess the need for a fishery monitoring and audit programme 

1.2 Methodology  

The fisheries impact assessment survey was undertaken as a two-step process. This entailed the following 
tasks:  

1. A detailed desktop review of available relevant literature to determine the status of fisheries, current 
issues with fish and fisheries, fishers’ livelihood behaviors, adaptation of fishing communities to 
climate driven shift and habitat values likely to occur in the area. Furthermore, secondary data was 
collected mainly from the Department of Fisheries and Aquatic Resources Development (DFAR), 
District Fisheries Office in Mannar (Assistant Director, Mannar). During this study fisheries statistic 
provided for 10 years (2013 to 2022) by the DFAR was analyzed.  

2. The field survey: Information was collected through scientific field studies, physical observation, 
working with key informants and semi-structured interviews with fishing communities targeting 
understanding fishing performance, challenges and issues, fisheries socioeconomic, ecological 
and cultural values that have been identified during the desktop review. 
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1.2.1 Fisheries Assessment 

The following areas of fisheries important within the project area and in around were assessed:  
• Present fishing practices, fishing seasons, fishermen migratory pattern, types of fishing gear and 

crafts used within the project area including beach seine fisheries  
• Major species involved in the fishery  
• Fish catch data (Additional fish catch statistics from department of fisheries and Aquatic Resources 

Management)  
• Fishing grounds and fishing processing activities  
• Spawning and nursery grounds for fish and shell fish 
• Issues and problems with fish and fisheries 

1.3  Legislative Context 

1.3.1 Constitution of the Democratic Republic of Sri Lanka 1987 

The Constitution of Sri Lanka (Government of Sri Lanka, 1987) specifies that fish and fisheries are not on 
the provincial council list (under the Provincial Council mandate), rather fish and fisheries resources within 
territorial waters are on the concurrent list (central government and province). Fish and fisheries beyond 
territorial waters are on the reserve list (central government). 

1.3.2 Coastal Conservation (Amendment) Act, No.49 of 2011  

The Coast Conservation (Amendment) (CCA) Act, No. 49 of 2011 (Government of Sri Lanka, 2011) 
provides the administrative arrangements for conserving the “coastal zone”. Key provisions under the Act 
are the survey of resources within the coastal zone, the production of a coastal zone and coastal resources 
management plans, and the mechanisms for issuing “permits” for developments within the coastal zone. 
Coastal resources as defined under the act includes all living and non-living resources found within the 
Coastal Zone. (Government of Sri Lanka, 2016b). It should be noted that the definition of “management” 
under the Act “means the managing of renewable and non-renewable coastal resources, either separately 
or in an integrated fashion but excluding fisheries and aquatic resources which fall within the provisions of 
the Fisheries and Aquatic Resources Act, No. 2 of 1996.” (as amended). 

A coastal setback distance of 65 m is specified by the Coast Conservation and Coastal Resource 
Management Department (CC&CRMD) for Mullikulum (Arippu East to Pukkulam Modaragam Aru) which 
lies in the Coastal Segment 104. It consists of a reservation area of width 25 m and restricted area of width 
40 m. 

1.3.3 Fisheries and Aquatic Resources Act (FARA) as amended to 2016 

The major legal framework for the fishery is “Fisheries and Aquatic Resources act, no. 2 of 1996 and 
subsequent amendments, No 22 of 2006, 35 of 2013.This Act provides for the management, regulation, 
conservation and development of fisheries and aquatic resources in Sri Lanka. The Ministry of Fisheries 
and Aquatic Resources Development is responsible for implementing the provisions of the Fisheries and 
Aquatic Resources Act.  

The Act makes a number of administrative provisions including,  

i. Licensing: the “licensing of fishing operations” including the refusal of licenses, the granting of 
licenses with conditions and the renewal on grounds of sustainability; 

ii. “Protection of fish and other aquatic resources”: including the designation of “Fisheries 
Management Areas” (FMA) and associated fisheries management “coordinating committees” 
responsible for the development of a “fisheries development and management plan”; formation 
and operation of “fisheries committees”; designation of “closed or open season for fishing”;i 

iii. “Conservation”: including the designation of “fisheries reserves”;  
iv. “Aquaculture”: including the leasing of state lands and licensing of aquaculture operations.  
v. Other administrative provisions cover the “settlement of disputes”, “offenses and penalties” and 

“general” matters including regulations (section 61) and use of terms (section 66). 
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vi. Regulations: Directions regarding regulations are wide ranging covering matters such as: (a) 
the taking and landing of fish and other aquatic resources and the control and management of 
landing areas (61.1); (b) the collection of statistics and the provision of information by persons 
who are engaged in fishing, marketing or processing of fish and aquaculture enterprises (61.s) 
including – the protection of fish breeding ecosystems (61.sc); the prevention of the disposal 
of industrial and domestic waste in Sri Lanka waters, and the prevention of the filling of Sri 
Lanka Waters, in a manner detrimental to fish and aquatic resources in such waters (61.sd); 
the establishment of the National Fisheries Federation and Fisheries Organizations at District 
and village levels (61.si); (c) implementing conservation and management measures adopted 
including those under UNCLOS (Section 61 (t)(i)); IOTC (Section 61 (t)(ii): the fish stocks 
agreement (Section 61 (t)(iii)); and the United Nations Agreement on Port State Measures to 
Prevent, Deter and Eliminate Illegal Unreported and Unregulated Fishing IUU (Section 61 
(t)(iv). 

1.3.4 The Ma-del (beach seine) Regulations of 1984  

The Ma-del (beach seine) fishing regulations of 1984 and subsequent amendments are applicable to the 
beach seine fishery in the entire island. The key features of these regulations are the designation and 
protection of special areas where beach seining can be carried out and the limitation of entry into beach 
seine fisheries. These features are in line with the principles of community-based fisheries management 
and incorporate the traditional management practices of this fishery in the past.  

All beach seine fishing operations are to be carried out exclusively from designated beach seine warayas 
(bays or Harbors) identified in the regulations by name and an assigned number and only by beach seine 
owners who are registered and issued with permits for such operations at those warayas which are reserved 
for their use. Many warayas have more than one padu (the reserved portion of the beach for a registered 
beach seine owner). The length of a padu, reserved by law for the beach seine owner‟s exclusive use, 
ranges from 500 m to 1 km. A common feature of most of these regulations is the prominence given to the 
concept of community-based management in the ordinances, which in many cases approved and legalized 
the rules made by the inhabitants of the concerned areas where the rules would apply to their fishing 
grounds.  

Key features of the beach seine regulation include:  

- Where there are two or more registered owners or groups for a padu, a system rotation of turns, 
agreed upon by all owners, shall be observed.  

- Within a beach seine waraya, the use of mechanized craft for the operation of a beach seine 
is prohibited.  

- While a beach seine is in operation, no mechanized boats are to navigate within the waters of 
a beach seine waraya.  

- Boats other than those used exclusively for the operation of beach seines are prohibited to be 
anchored in the beach seine waraya or to be beached on the foreshore adjoining the beach 
seine waraya.  

- Within the beach seine waraya, the use of any fishing gear or fishing boat other than those 
prescribed by these regulations are prohibited. 

1.3.5 National Aquatic Resources Research and Development Agency Act (No. 54 of 1981) 

National Aquatic Resources Research and Development Agency (NARA): NARA is “the principal national 
institute charged with the responsibility of carrying out and coordinating research, development and 
management activities on the subject of aquatic resources in Sri Lanka”.  

 

1.3.6 Marine Pollution Prevention Act No.35 of 2008 and Regulations under this Act 

Marine Environment Protection Authority (MEPA): MEPA is mandated under the Marine Pollution 
Prevention Act (Government of Sri Lanka, 2008) to effectively and efficiently administer and implement the 
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provisions of the Act and the regulations made there under. It is responsible for addressing marine sourced 
pollution, reduce and manage the pollution of the seas, foreshores and the coastal zones, as dictated by 
the Marine Pollution Prevention Act. The Act manages pollution from onshore sources, and offshore 
sources such as ships, harbours, ports and natural resource exploration, in particular.  

 
2. PROPOSED LOCATION OF THE PROJECT 

The proposed Mullikulam wind power project (Mannar wind power project - Phase III) will be developed 
along the northwest coast overlooking the Gulf of Mannar. The project influencing coastal stretch will be 
spread from Mullikulum (north of the Modaragam Aru estuary) to Kondachchikuda – Slavathurai about 17.5 
km along the coast. However, the turbines will be placed in varied distance from the shore and out of 34 
turbines only 13 will be placed within the coastal zone, i.e. the area lying within a limit of 300 meters 
landward of the mean high-water line. Except one turbine (WT9) all others will be located beyond 100 m. A 
total of 9 turbines will be placed beyond 1 km from the shore and among them one (WT38) will be placed 
more interior, beyond 2km from the shore. The proposed locations of wind turbines are given in Table 1.  

 

 Table 1:  Locations of wind turbines 
Turbine No. Location Distance from the shore (∼ m) 
WT1 8°42'57.48"N; 79°57'41.20"E 912 
WT2 8°42'57.79"N; 79°57'28.54"E 526 
WT3 8°42'58.17"N; 79°57'14.78"E 106 
WT4 8°42'27.96"N; 79°57'41.52"E 1321 
WT5 8°42'18.97"N; 79°57'4.15"E 146 
WT6 8°42'2.62"N;   79°57'6.01"E 161 
WT7 8°41'51.51"N; 79°57'38.06"E 1077 
WT8 8°41'43.52"N; 79°57'7.30"E 116 
WT9 8°41'15.40"N; 79°56'59.87"E 65 
WT10 8°41'12.74"N; 79°57'13.36"E 436 
WT11 8°41'11.96"N; 79°57'26.93"E 845 
WT12 8°40'33.63"N; 79°57'5.24"E 100 
WT13 8°40'27.46"N; 79°57'12.12"E 364 
WT14 8°40'22.73"N; 79°57'20.03"E 653 
WT16 8°39'34.21"N; 79°57'18.46"E 951 
WT17 8°39'33.45"N; 79°57'6.38"E 660 
WT18 8°39'35.70"N; 79°56'57.40"E 405 
WT19 8°39'37.07"N; 79°56'45.24"E 163 
WT20 8°38'50.52"N; 79°56'38.04"E 127 
WT21 8°38'35.27"N; 79°56'43.02"E 108 
WT22 8°38'20.53"N; 79°56'50.61"E 150 
WT23 8°38'9.18"N; 79°56'56.47"E 263 
WT24 8°38'0.16"N; 79°57'6.82"E 546 
WT25 8°37'49.72"N; 79°57'18.45"E 943 
WT26 8°36'50.15"N; 79°57'12.72"E 1399 
WT27 8°36'36.93"N; 79°55'58.76"E 102 
WT28 8°36'22.57"N; 79°56'4.63"E 407 
WT29 8°36'17.73"N; 79°56'17.77"E 850 
WT30 8°36'9.89"N; 79°56'26.73"E 1208 
WT31 8°35'35.25"N; 79°55'17.52"E 131 
WT32 8°35'29.44"N; 79°55'29.35"E 508 
WT33 8°35'22.88"N; 79°55'39.45"E 934 
WT34 8°35'12.20"N; 79°55'43.09"E 1056 
WT38 8°34'10.33"N; 79°56'25.53"E 2269 
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3. STATUS OF FISHERIES IN THE PROJECT INFLUENCING AREA 
3.1 Fishery Resources 
The coastal sea of Gulf of Mannar supports a variety of ecosystems such as coastal lagoons, sea grass 
beds and coral reefs These ecosystems provide important spawning and feeding grounds for large number 
of finfish and non-finfish species and also host a number of threatened species, such as turtles, Dugongs 
(Dugong dugon), and whale shark (Rhincodon typus). Especially the Vankalai-Arippu-Silavaturai stretch of 
coastline showcases several excellent fringing coral reefs. These comprise large patch corals with 
branching and table corals. The corals at the Pearl Bank Reef (N8° 46.26' E79° 52.95'), located about 10 
km from the northern boundary of the project influencing area. The shallow Ailavaturai Reef (N8° 44.84' 
E79° 55.3'), is located about 3.5km from the project area.  South of this is Silavaturai Reef (N8° 41.4' E79° 
56.72') accessible from shore for snorkeling. The shallow sea of the Gulf of Mannar is a zone of abundant 
marine fish resources. 

 

Due to the high productivity of the coastal sea area, it is an important fishing ground both for India and Sri 
Lanka. The marine environment and the aquatic species in the Gulf of Mannar are subjected to a great 
threat at present mainly due to the use of harmful fishing methods/gear and extensive use of marine 
resources.  

3.2 Fish Landing Sites 
Marine fisheries have long been a socially and economically important industry along the entire coastal 
stretch of the project influencing area. The fisheries administration of the area comes under the 
Chilavathurai Fisheries Inspector Division of the Mannar Fisheries District office of the Department of 
Fisheries and Aquatic Resources. There are eleven fish landing sites are located within this administrative 
area. Among them  five sites namely, Konduchchikuda (8°43'21.28"N;79°57'34.69"E), Konduchchi 
(8°41'27.85"N;  79°57'2.71"E), Karadikkuly (8°36'24.06"N;79°55'49.45"E), Mullikkulm (8°35'2.64"N; 
79°55'10.77"E) and Kayakkuli (8°41'0.83"N;  79°57'4.26"E), are located within the project influencing area 
and most of them are well-known traditional seasonal fishing camp of migratory fishers mainly from south 
especially from Negombo and Chilaw. Although, fishermen migrate from Jaffna, Mullaitivu and Batticaloa 
for collecting seacucumber and colour fish are generally camped at Konduchchi but some of them have 
moved to a new landing site at Hunais Nagar in recent years. All fish landing centers are village level beach 
landing sites. Most of the landing centers are located close to human habitations or close to an access 
road. 

  

Konduchchi fish landing site Migratory fishermen camping site at Hunais Nagar 

 
3.3 Fishing Population 
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Fishers in the area have limited access to essential fisheries landing site infrastructure facilities and thus 
fisheries are primarily confined to small-scale and traditional nature. They use small fishing crafts, employ 
family labor, women engaged in fish processing, and mostly migrate during the monsoonal season, connect 
mainly to local markets and use low technology and are also segregated from other communities; and 
organized according to caste and ethnicity. 

 

Fishing population in the 
project area showed 
annual fluctuation and at 
present over 32% of the 
fishing population of 
Chilavathurai FI Division 
are placed within the 
project area (Figure 1).  

 

 

 

 

 

 

Figure 1: Annual variation of fishing population 
 

Furthermore, the relative 
importance of landing sites 
also changed over years 
and new landing sites 
developed in recent years 
(Figure 2).  At present most 
important landing center is 
Kayankkuli but in early 
days the most important 
sites were Mullikulm and 
Karadikkuly. Fishing 
communities often display 
strong emotions in 
response to facilities and 
services at their landing 
site. 

 

Figure 2: Fisher 
population distributed by 
landing site 
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3.3.1 Active fishermen  

 

Active fishermen in the 
project area also showed 
annual fluctuation may due to 
migratory nature of the 
fishermen and at present over 
36% of the fishermen of 
Chilavathurai FI Division are 
engaged fishing based in 
landing sites within the 
project area (Figure 3).  

 

 

 

 

 
Figure 3: Active fishermen in the project area  
 
 

 
3.4 Fishing Fleet 
 
Fishing crafts operate based on the project area are mainly OFRP boats and they operate throughout the 
year but comparatively a few numbers in the monsoon months. The number of OFRP boats operated 
showed increasing trend over the past years. Generally, OFRP boats could operate in a relatively wider 
sea area in distant waters targeting a wide range of species. The traditional non- motorized fishing crafts 
(NTRB) and Beach seine Vallum (NBSB) are operated only during non-monsoonal months. In the project 
area no motorized traditional were recorded (Figure 4). 
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Figure 4: type of fishing crafts operated in the project area 

  
OFRP (Outboard Motor Fiber Reinforced Plastic 
Boats) 

non- motorized tradition fishing craft (NTRB) – 
Chattermaram 

 
According to the statistic in 2022 the highest number of crafts are operated in Karadikkuly followed by 
Mullikulm (Figure 5) 
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Figure 5: Fishing crafts operated by type at different landing sites in the project area 
 
3.5 Fishing gear used 
 
The shallow sea of Silavathurai- Mullikulum holds various pelagic and demersal fish species. This diversity 
of marine environment with rich fish resources has been the basis for a long and strong tradition of coastal 
and offshore fishing as well as collecting of marine products such as sea cucumber colour fish and chank 
by diving.  

Key fishing activities conduct in the coastal fishery in the project area and in the adjacent waters include 
small meshed gillnet fishing and some numbers of ring net (surukku) and/or purse seine (light attraction) 
operations. Both are conducted targeting small pelagic fish. While bottom set gillnet and bottom longline 
fishing operations conducted mostly at reef areas targeting demersal finfish (edible reef fish) and non-finfish 
such as squids, cuttlefish and crabs. The beach seine fishing and large stake net (trap) operations 
conducted targeting various inshore species migrating from offshore. In addition, there is a chank and 
mussel fishery but not well organized, operated in shallow sea area. A few people migrating with beach 
seine teams are engaged in beach seine activity in some places.   

 
Fishery  Activity 
Small mesh gillnet Normally conducted year-round by OFRP boats but limited number during 

monsoonal period, mostly targeting small pelagic fish. Though small meshed 
gillnets are operated year- round, catch rates of the boats vary considerably 
between months of the year. The major target species for this gear are herrings 
(Amblygaster sirm) and sardines (Sardinella longiceps, S. gibbosa, S. albella 
and S. sindensis). 

Purse seine fishery Purse seine fishery also target small pelagic fish as small mesh gillnets but 
operate in the night time with light attraction. It is an illegal fishery (published in 
Gazette Extraordinary No. 2115/8 - Monday, March 18, 2019).  Except in high 
rainy months; November to February and June to July purse seine fishing 
conduct in all other months but limited numbers. 

Large stake nets Large stake nets Set nets are large stationary fishing gear which are set in 01 
to 15 m depth in the migratory path of the target species in order to guide them 
into trapping enclosures. They are generally set close to shore and the leader is 
set perpendicular to the shore to guide migrating fish into the pound. Practically 
all shoals of fish coming from offshore get caught in these nets, whereas the fish 
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movement towards the shore is highly restricted. It is an illegal operation 
(published in Gazette Extraordinary No. 2115/8 - Monday, March 18, 2019).   

Medium-large mesh 
bottom set gillnet for 
finfish and non-finfish  

Fishery conduct targeting demersal fish (reef fish and crabs) resources in the 
coastal waters, take place mostly in non-monsoonal months. However, the use 
of gillnet or trammel net on coral reefs or rocks are prohibited. No. 948/25 of 
November 07, 1996 amended as Gazette extraordinary No. 1392/8, May 11, 
2005  

Bottom longline and 
handline 

Hand line and bottom set long line (“Bata loan‟) are used as the fishing gear to 
catch the reef fish species. Both demersal finfish (groupers and snappers like 
species) and non-finfish species (lobsters and crabs) are caught. These are 
taking place mostly in non-monsoonal period. 

Diving for sea 
cucumber, colour fish, 
lobsters, gastropod 
shells (conch/chank) 

Fishing is mainly performed mainly by migratory diving teams. Their main target 
is sea cucumber and chanks and they are export commodities. These species 
are mainly found in shallow waters in associated with seagrass and coral. These 
species are mainly harvested by hand, through scuba diving or skin diving.  
 

Molluscan fisheries 
(squid and cuttlefish)  

Both cuttlefish and squid are export commodities. Brush piles are extensively 
used for squids in the area and multi-hook artificial bait for cuttlefish.  Fishermen 
use cut mangrove branches and make brush pile to catch cuttlefish. This is a 
damaging practice, as it destroys mangroves. It is a banded fishery in Mannar 
district. 

 
 
 
3.5.1 Beach seine fishery 
Beach seine is a traditional fishing gear and it has been widely used during the past in the project area. 
According to the Gazette No 337/48 February 21 1985, 16 madel padu have been permitted to operate in 
Mullikulum beach area and 7 padu for Chilawathurai beach stretch.  The space permitted was 1.5 nautical 
miles towards sea and 45 meters towards foreshore and also granted 411 meters of shoreline space for 
their operation. At present three beach seine padu operate in Mullikulum are by local fishers.  In Karadikkuli 
though they were practicing beach seine before the displacement, the fishing was discontinued because of 
the shortage of skilled workers. Other than that, beach seine fishing is not conducted in any places within 
the project influencing area. 

 
3.6 Fishing Season 
Fisheries in the area are dynamic due to the monsoon seasonality, which causes migrant fishers to move 
up and down while locals switch between fishing and non-fishing activities. The northeast monsoon and the 
first inter-monsoon period are the favorable fishing season for the project area (Figure 6) but the fishing 
remains throughout the year.  
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Figure 6: Seasonal variation of fish catch 
 

The seasonal variation of key fisheries is given in Table2.   

Table 2: Seasonal variation of key fisheries 
Fishery Fishing craft Duration Peak season Fishing grounds 
Small pelagic OFRP January to December September to April 10-15 km from the 

shore 
Small pelagic NTRB November to April December to April 2-3 km from the 

shore 
Ring net/Purse 
seine 

OFRP August to May September to March 5-15 km from the 
shore 

Bottom set 
gillnets/Bottom 
longline 

OFRP January to December January to April  
September to 
December 

5-10 km from the 
shore 

Bottom set 
gillnets/Bottom 
longline 

NTRB November to April December to April 2-3 km from the 
shore 

Diving fisheries OFRP September to April October to April 5-12 km from the 
shore 

Brush piles 
fishery 

OFRP 
NTRB 

January to December August to May 2-4 km from the 
shore 

 
3.7 Fish Production 
Coastal fish production in the project area showed annual fluctuation over past years and followed similar 
production trend of the fish production reported for Chilavathurai FI division. Annual fish production tended 
to increase from 2014 and heist production reported in 2018 and thereafter declined (Figure 7). 
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Figure 7: Annual variation of fish production 
Of the fish landing centers within the project influencing area Kayakuli center contributed heist production 
over the past years (Figure 8).    

Silavthuari reef and is located about 3 
km from the shore and is found north of 
Kayakuli. Since it is reef is rich in 
biodiversity and thus many people 
depend on reef fishing and ornamental 
fish collection on Silavathurai reef. The 
sea around Kayakkuli is shallow 
muddy/sandy and rich in sea grass beds 
and thus the productivity is high. Most 
common sea grass species found in the 
area is Enhalus acaroids. Fishing in 
Kayakkuli is focusing on blue swimming 
crabs, holothurians and small pelagic 
species.  

 

Figure 8: Annual fish production by 
landing site 
 

 
 

4. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
This section envisages the project's likely positive and negative direct and indirect impacts on the fishing 
environment such as fisheries resources, fishing operation, fishing performance and fisher’s social freedom 
during the project construction and operational stages. Potential impacts on the fishing environment and 
proposed mitigation measures are listed below in Table 3. Since none of the turbines will be installed close 
to fish landing sites, the anticipated impact will be low.  Furthermore, except one turbine (WT9) all others 
will be installed somewhat far from the shore and 9 out of 34 turbines will be placed beyond 1km from the 
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shore and thus, their impact on fisheries performance is unimportant and also change of coastal 
morphology and increase in coastal erosion, and change of wave or current patterns will not be anticipated.  

The northwest coast of Sri Lanka receives wind from both monsoons; Southwest monsoon (May to 
September) and Northeast monsoon (December to February) and also from inter-monsoons (March – April 
and October – November).  The project area, its climate is strongly influenced by the Southwest monsoon, 
which brings higher wind than the other seasons. Due to strong wind conditions, the southwest monsoon 
period, especially mid-May to mid-July, is the non-fishing season for this area. Migratory fishermen leave 
the camps and migrate to their native places. Therefore, intense operation will not have much bearing on 
fisheries activities.  

None of the fishing villages or camp sites are found close to the locations where turbines will be installed 
and thus induces obstacles to daily fishing activities will not be anticipated. Since the project will develop 
new approach roads for project facilities, the villages will get benefited. In addition, project can sponsor 
community events, social support activities, embark on certain income- generating projects, especially for 
women and community infrastructure development. 
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Table 3: Likely impacts and proposed mitigation 
 

Impact Construction phase Severity of impact Proposed mitigation 
Negative - Direct  Traffic generated by the proposed 

development, including the 
abnormal-size vehicles required to 
deliver the turbine plant equipment 

Due to the low volume 
of background traffic the direct 
effect will be temporary, and will be 
slight. 

Use upgraded forestry roads and sections of new 
road and links the site. 
Delivery should be made at night 
Delivery plan should be communicated with the 
local community in advance.  

Negative – 
Indirect 

Water pollution of marine 
environment 

Localize and of short duration Install silt traps during site clearance 
Minimize disturbance to natural vegetation and 
derange pattern  
Restoration of the affected area immediately after 
the construction. 

Positive –Direct Temporary job opportunities during 
non-fishing season   

Use of more machinery, manual 
labor job opportunities may be 
limited and temporary   

Offer opportunities to local labour market 
Offer apprenticeship and training opportunities to 
local communities 

Positive- Direct Upgrade infrastructure facilities  Localized and long-term Provide socio-economic benefit for the fishing 
community by improving access roads, proper 
water supply, power supply and improving 
sanitation facilities in order to accommodate 
increasing numbers of fishing families 

Impact Operation phase Severity of impact Proposed mitigation 
Negative- Direct Noise generation Localized- fluctuating and minor Relocate turbine WT9 more towards landwards  

Modern turbines emit significantly less noise (low 
frequency turbines) and carefully considered siting 
of turbines 
Install large and variable seed modern turbines  
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4.1 Key concerns of fishing communities 
 

Concern Explanation - Response 
Drastic decline in fish 
catch since last year. 

Decline of fish catch was observed over the past years (Figure 7) and it is not 
due to one isolated reasoning 
Fisheries are challenged by the combined impacts of overfishing, degradation 
of ecosystems and impacts of climate change 
Large amount of research study reports and articles have been published over 
the past years on the illegal and unsustainable fishing activities in Mannar 
district, especially in Thalvupadu, Pallimunai, Vankalai, Silavathurai, 
Mullikulum etc.  
Illegal fishing activities of Indian trawling in Sri Lanka shallow seas of Gulf of 
Mannar and Palk Bay will also bring long-term impact on fisheries resources 
of the area 
The Gulf of Mannar portraying several high productive and high sensitive 
ecosystems such as seagrass beds, coral reefs, sand stone deposits (pearl 
banks), muddy-silt-sandy bottoms, mangroves. They are breeding, spawning 
and nursery areas for commercially important finfish and non-finfish species. 
Human impacts can all drive degradation or collapse of those coastal 
ecosystems.    
There is no noteworthy destruction will be anticipated from the project but 
even minor concern will be mitigated.  

Noise prevents fish 
movement towards 
coast 

Underwater sounds of varying intensity and duration, are generated during the 
operational of a wind farm (onshore wind farm)  
Operation, including long-duration noise associated with mechanical 
vibrations when the blades are spinning and continuing over the 20 to 25-year 
lifetime of the facility  
During the operational stage of a wind farm, low frequency sound is produced 
when the blades are spinning. 
As a turbine operates, vibrations inside the nacelle (the housing that contains 
the generator, gearbox, and other parts) are transmitted down the main shaft 
of the wind turbine and into its foundation. Since the turbines are installed 
land-based impact of these vibrations on water column or seafloor is 
minimum.  
Aerodynamic noise produced by the rotor blades may also enter the water 
through an airborne path. Sound levels increase slightly as wind speed 
increases. 
On the other hand, wind plants are always located where the wind speed is 
higher than average, and the "background" noise of the wind tends to "mask" 
any sounds that might be produced by operating wind turbines—especially 
because the turbines only run when the wind is blowing. 
Since the turbines will be installed in a flat terrain, noise may carry shorter 
distance. Further, the proposed wind farm is a small installation, limited 
number of turbines, and also distantly laced one and other may have very 
localized effects. 
Modern well-designed wind turbines are generally quiet in operation, and 
compared to the background noise of the coastal environment, produced by 
different oceanic noise sources both natural and man-made. Modern turbines 
are more efficient, the more the wind's energy is converted into rotational 
energy and the less aerodynamic noise is created. 
Underwater sound associated with operational wind turbines may be 
detectable by some fishes (finfish having air bladder). During operation, fishes 
very close to the turbine (< 500m) may detect the particle motion associated 
with sound generated.  
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Thus, underwater sounds associated with onshore wind farms do not appear 
to affect the fish migration by avoiding due to noise impact.  

 
5. CONCLUSION 
The use of wind power is expected to grow considerably in Sri Lanka. The growth of onshore wind 
development has led to concern about the potential for negative impacts on fisheries and fishery resources. 
The main concerns of the fishers in the proposed wind power project area and its surrounding are a decline 
of fish catch due to avoidance response of fish as a result of underwater noise generated by turbines 
(though not scientifically proven), obstruction to coastal fisheries activities, and restrain social freedom.  

The Gulf of Mannar is rich with natural wealth of high productive marine ecosystems such as coral reefs, 
sandstone reefs, seagrass beds, area with sandy-muddy sea bottom, saltmarshes, and mangroves. They 
are the breeding, feeding, nursery and shelter area for commercially important fishery resources. However, 
this natural wealth is pressurized by destructive, unregulated, and unsustainable fisheries practices, 
threatening fishery resources, livelihoods and seafood for future generation.   

Over the past years, human activities in the coastal sea of Gulf of Mannar have increasingly added artificial 
sounds to this environment. Underwater noises of longer duration, such as those produced by motorized 
fishing vessels, fishing activities, especially bottom trawling, could potentially impact much larger areas, 
and involve much larger numbers of fish. With thoughtful planning, adequate site selection and disposition 
of wind energy developments enable to secure fisheries activities and social freedom while minimizing 
negative impact. Generally, the amount of information on the impact of sound (noise and vibrations) on fish 
is sparse. The response of fish to noise and vibrations differs from species to species, due to specific 
differences regarding hearing thresholds. Installation of modern designed turbines with advances in 
technology could reduce noise emissions to a minimum level.   

Overall, the proposed wind power project in Mullikulum is believed to be associated with only minor or 
negligible impacts, but at the same time transient impacts, the negative effects of which can be minimized 
by due diligence on mitigation measures proposed while carrying out the works. Thus, regarding fish, the 
erection of the wind farm is not believed to impose any significant negative effects on the fisheries in the 
project area. 

 

6. ENVIRONMENT MONITORING  
Table 6.1: Environmental Monitoring Plan 
 
Social Aspect Anticipated 

Impact 
Mitigation Measure Implementation 

Responsibility 
Supervising 
Responsibility 

Decline of 
fisheries 
production due 
to noise 
pollution 

Fish avoid 
migration towards 
shore  

Installation of modern 
turbines with low noise 
emission 
Relocate WT 9 turbine 
more towards 
foreshore area    
 

Project 
proponent - 
CEB 

DFAR 
 

Decline of 
fisheries 
productivity 
due to near 
shore water 
pollution    

Increase 
sedimentation in 
near shore waters 
during 
construction and 
thereby reduce 
primary 
production 

Integrate erosion and 
sedimentation issues 
into construction plan 
and early installation 
of drainage system- 
locating sediment 
traps, erecting silt 
screens etc. 

Project 
proponent - 
CEB 

DFAR 
GN 
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Sediment 
deposition can 
smother the fish 
eggs and other 
benthic creatures 
which important 
food source for 
fish and shell fish.  
Sensitive species 
will leave the area 
when water quality 
becomes poor 
Deposition of 
sediment changes 
the ecosystems 

Minimize the 
clearance of 
vegetation cover. 
Control storm water 
runoff through 
appropriate channel 
design. 
Promptly stabilize 
disturbed areas 
(vegetating) as soon 
as possible Avoid 
unnecessary land 
clearing and 
protection of existing 
vegetation to the 
maximum 
  
 

Table 6.2: Environmental Monitoring Plan 
 

Environmental 
Aspect 

Monitoring 
Parameter / 
Indicator 

Applicable 
Standard / 
Baseline 

Monitoring 
Locations 

Monitoring 
Frequency 

Implementation 
/ Monitoring 
Responsibility 

Fisheries 
activities 

Catch per unit 
effort by fishery 

Fisheries 
statistics – 
base year 
2018  

Konduchchikuda 
Konduchchi 
Karadkuly 
Mullikkulm 
Kayakuli 

Yearly DFAR 

Fisheries 
productivity    

Macrozoobenthos 
density 
Primary and 
Secondary 
productivity 

Before 
extraction 
commence  

Konduchchikuda 
Konduchchi 
Karadkuly 
Mullikkulm 
Kayakuli 

Biannually NARA/NAQDA 

Social freedom 
of fishers 

Grievances & 
Complaints 
received 

Nil Konduchchikuda 
Konduchchi 
Karadkuly 
Mullikkulm 
Kayakuli 

Monthly DFAR 

DFAR- Department of Fishery and Aquatic Resources, NARA- National Aquatic Resources Research and Development 
Agency of Sri Lanka, NAQDA- National Aquaculture Development Authority of Sri Lanka 
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Annex 12 
Approval letters 
1. Coast Conservation and Coastal Resource Management Department 
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2. Civil Aviation Authority of Sri Lanka 
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3. Department of Wildlife Conservation 
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4. Forest Department 
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5. Divisional Secretariat- Musali 

 

 



132 
 

6. Divisional Secretariat -Mannar Town 
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7. Pradeshiya Sabah- Nanattan 

 

 


