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PREFACE 
 
This document describes the environmental studies conducted for the 220 kV                 
Mannar–Nadukuda transmission line project in Mannar, Sri Lanka. These studies were 
conducted between 2014 and 2016 on behalf of the Project Proponent - The Ceylon Electricity 
Board (CEB).  
 
This Environmental Impact Assessment (EIA), prepared according to the Asian Development 
Bank (ADB)’s Safeguard Policy Statement (SPS) 2009 for evaluation of project impacts and 
mitigation measure, comprises of the following: 
 Environmental Management Plan (EMP) including guideline for Construction Method 

Statement prepared to comply with the ADB SPS 2009 and Ramsar Wetland Convention. 
 Environment Monitoring Plan (EMoP) and Grievance Redress Machenism, including public 

disclosure according to ADB SPS 2009 and the Ramsar Wetland Convention guidelines.  
 Additional Avian data - Bird Vantage Point surveys, Flight Path, and Water Hole studies 

conducted by Dr. Devaka Weerakoon between 2014-16; wetland ecology, and other 
environmental data, data on marine flora and fauna, hydrogeology and GIS mapping 
collected in 2014. 

 Avian Critical Habitat Assessment Report prepared by Dr. Steve Percival and Prof. Devaka 
Weerakoon. 

 Avian Collision Risk Assessment Report (2016) by Dr. Steve Percival based on avian data 
collected between 2014-2016 for the entire Mannar island including the 7 km long 
transmission line area inside the designated Ramsar Wetland area and the Wind Park area 
on the island (which is an associated facility). 

 Outline of Biodiversity Management Plan for Ramsar Wetland area. 
 
The report comprising two volumes is arranged as follows: 
 
Volume 1: Environmental Impact Assessment including Environmental Management Plan 
This volume represents the final assessment of the environmental impacts of the 220 kV 
Mannar grid substation (GSS) – Nadukuda GSS 29.1 km long transmission line passing through 
the designated Ramsar Wetland, prepared in compliance with ADB SPSP 2009 policy as it 
relates to Ramsar Wetland Convention.  
 
Annexures include outline of Biodiversity Management Plan and Construction Method 
Statement for construction inside Ramsar Wetland Area; Approval under National 
Environmental Act (NEA) by Central Environment Authority (CEA) and Consent by Department 
of Wildlife Conservation (DWC) to the IEE prepared for the proposed 220 kV Transmission Line 
from Mannar to Nadukuda by PAA (project Approving Agency); and DWC in 2015. 
 
Volume 2: Public Consultations and Avian Collision Risk Assessment Report on Migratory 
Birds in Ramsar Area, Avian Critical Habitat Assessment Report, Data on Project Area 
 
This document lists all public consultations held between 2014-2016 for 220 kV              
Mannar–Nadukuda Transmission Line Project. It also incorporates the Avian Collision Risk 
Assessment Report of 2016, the Avian Critical Habitat Assessment Report and data on baseline 
environmental parameters collected through primary survey, and photographs of sample points 
in the Vankalai Sanctuary.  
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EXECUTIVE SUMMARY 
 
 
1. ADB is extending loan assistance to Sri Lanka’s power sector for Green Power 
Development and Energy Efficiency Improvement Investment Program with a focus to identify 
the transmission and distribution projects for evacuation of renewable energy (wind and solar) 
parks/ projects and overall improvement of network efficiency.  
 
2. The key objective of this sub-project is to integrate the 300 MW power from the Mannar 
Island Wind Park to the National Grid network of Sri Lanka. The Mannar Power Transmission 
Project transmission components of the Green Power Development and Energy Efficiency 
Improvement Investment Program includes: 

 Construction of 29.1 km long Mannar–Nadukuda 220 kV transmission line. 
 Construction of 220 kV Nadukuda GSS. 
 Augmentation of 220 kV Mannar GSS. 

 
3. The Mannar–Nadukuda Transmission line would traverse through the mainland of 
Mannar district and the island of Mannar up to Nadukuda GSS. The length of the line is about 
29.1 km. Major habitat types/ ecosystems found along the line are paddy fields, lagoon, thorn 
scrubland, Palmyra stands, Coconut plantations and few home gardens. This line will be 
constructed on the old 33 kV route adjoining the railway line to Thalaimannar from 
Medawachchiya. It has been damaged during the 30 year conflict period. The line crosses 
Vankalai Sanctuary which is situated between the mainland and Mannar Island. About 7 km of 
the line goes through the sanctuary. It was declared as a sanctuary in 2008 and as a Ramsar 
site in 2010. The sanctuary consists of shallow wetlands and terrestrial coastal habitats. The 
common habitat types found in the sanctuary are thorn scrubland, water holes and tanks, arid-
zone pastures and maritime grasslands, mangroves, salt marshes, lagoons, tidal flats, sea-
grass beds and shallow marine areas. In Mannar Island, the line crosses urban area close to 
the railway station, natural habitats of scrublands and Palmyra stands. The transmission line is 
required for the evacuation of power generated from a potential 300 MW wind park located in 
Mannar Island. This Wind Park is considered an associated facility1 under ADB SPS 2009.  
 
4. The selected 2.83 ha land for Nadukuda GSS is located in private land which will be 
purchased at market rates on a willing buyer-seller arrangement. The Mannar GSS land 
belongs to CEB and construction of GSS in currently underway funded under the previous ADB 
loan. For Mannar–Nadukuda line, 1171 Palmyra, Coconut, Margosa, Acacia, Gamsuriya, 
Malittan, Maila, and Ficus etc. trees will need to be cut. Larger extent of proposed transmission 
line from Mannar–Nadukuda (29.1 km) runs through barren lands, paddy fields, lands, 
uncultivated lands and lesser extent (7 km) runs through Vankalai Sanctuary. The line goes 
through several home gardens before reaching the proposed GSS at Nadukuda.  
 
5. The project involves reconstruction of the pre-conflict period 33 kV line route for power 
evacuation that traverses parallel to the railway track (recently reconstructed) through the 
Vankalai sanctuary. Since the project is using existing right of way for railway and the power 
line, the construction and operation of the transmission line in the Ramsar site is legally 
permitted. Taking note of the fact, Central Environment Authority (CEA), Department of Wildlife 
Conservation (DWC), and Government of Sri Lanka (GoSL) has already approved the initial 

                                                
1 Associated facilities are not funded as part of the project but their viability and existence depend exclusively on the 

project and their goods or services are essential for successful operation of the project. 
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environment examination (IEE) for the 220 kV Mannar–Nadukuda line. Department of Wildlife 
Conservation has also approved the construction of the same.  

 
6. CEB considered the environmental impact of various alternatives to the proposed 
transmission line including the “do nothing” scenario, “full undergrounding within the public road 
or railway line”, “partial undergrounding within the public road or railway line” where the 
transmission line runs through the Vankalai Sanctuary, particularly between the lagoons, 
submarine cable; and different routes for the overhead line passing through the Vankalai 
Sanctuary. CEB has conducted review of the fact that there are (i) no other technically and 
financially feasible alternatives. A technical assessment was conducted to demonstrate that the 
overall benefits from the project will substantially outweigh the project costs, including 
environmental costs; and (ii) any conversion or degradation is appropriately reduced or 
mitigated while using this alternative. After considering several options – technical, cost, 
environmental and social, it was decided to consider option for existing ROW passing adjoining 
the railway track wherever possible. 
 
7. Potential adverse environment impacts associated with transmission line has been 
avoided or minimised through careful route selection. No land acquisition is required for placing 
transmission towers on private land. However, physical damage to the crops during the 
construction phase of the project will be compensated at the time of damage as per GoSL 
norms. Associated impacts on agricultural land will be restricted to the construction phase and 
will be temporary in nature. Agricultural land will not be lost permanently at the base of the 
transmission tower. After construction, agricultural land within the transmission corridors can be 
used again for farming purpose. Various mitigation measures to be taken prior to the project 
activities are listed in the project's EIA. 
 
8. The alignment is sited away from major settlements, whenever possible, to account for 
future urban/rural expansion. The alignment in this project was so designed so as to reduce the 
length of effected area within the Vankalai sanctuary. The wetlands and geologically unstable 
areas have been avoided as they will pose foundation related problems and require specific 
technique to avoid widespread impact to the aquatic flora and fauna in the area. The sanctuary 
provides excellent feeding and living habitats for a large number of waterbird species, including 
annual migrants, which use this area also for landfall (on arrival in Sri Lanka) in the Mannar 
region, and a last staging point (during their exit from Sri Lanka). Vankalai Sanctuary sustains 
diverse food chains, while also sustaining the livelihoods of fisheries-dependent communities in 
the area.  
 
9. A two year bird study cum survey has been conducted by CEB which commenced in 
January 2014 and completed in April 2016. The focus area of this bird study includes the entire 
Mannar Island including an off shore belt of 500 m around the Island as well as the Vankalai 
Sanctuary that is between the Mannar Island and the mainland. The study focuses on 
documenting the species of birds present in the study area, 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. Under this study, a Vantage point 
count, a Water hole count/ block count and transect counts was done. Further, large roosts 
(single species or mixed species) or rookeries were absent in the ROW of the proposed 
transmission line and Wind Park. 
 
10. Impacts are manageable and can be managed cost effectively - environmental impacts 
are likely to result from the proposed project development. The proposed project will have 
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number of positive impacts and negative impacts to the existing environment as follows: 
 Increase in availability, quality and reliability of the electricity supply to the energy deficit 

areas in the country as the generated 300 MW power in Mannar Wind Park project will 
be evacuated using this project. This is the main positive impact. 

 There are negative impacts related to the construction of the transmission line through 
the Vankalai Sanctuary, a Ramsar site as well the presence of various habitats. For the 
substation sites there is no major negative impact to the proposed project area. 

 Environmental impacts due to tower erection, transportation of construction materials, 
disposal of debris, disturbance to the breeding season by migratory birds in Vankalai 
sanctuary, nuisance from dust, noise, vehicles, vibration etc. due to construction 
activities are the short term negative impacts due to proposed project. The long term 
impact will be related to the flight pattern of migratory birds during their arrival, breeding 
and departure seasons. However the overhead line does not act as a barrier in the flight 
path. 

 There will be negligible loss to the local population on account of agricultural productivity 
in the area as flexible route plan has been used to reduce land of paddy fields as well as 
cutting of home gardens of Coconut and Palmyra trees which will be compensated 
based on established rates by CEB.  

 The impact of transmission lines and wind turbines on birds is not always negative. 
Many birds learn to use transmission lines as breeding or roosting sites as well as 
hunting or feeding perches especially in marginal habitats such as agricultural 
landscapes and grasslands that lack nesting or roosting trees or tall perches. 

 
11. 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 project and associated facility. 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 at least no net loss of biodiversity and overall environmental 
sustainability of the project.  
 
12. To understand the impacts of the project activities in the Ramsar area, studies related to 
hydrogeology, bird collision with transmission line, avian ecology, GIS mapping and marine 
biology were conducted. An avian collision risk assessment study and an Avian Critical Habitat 
Assessment undertaken by CEB is part of this EIA (attached in Volume 2 Sections 2 and 3 
respectively) and a summary is given in Chapter 4.  
 
13. Based on the data collection between 2014-2016, it is clear from this Avian Collision 
Risk Assessment and critical habitat assessment that there are important bird populations that 
could be affected by the proposed development. Hence a biodiversity management plan will be 
implemented by Department of Wildlife Conservation in partnership with CEB for the Vankalai 
Sanctuary area to ensure no net loss of biodiversity and to promote the conservation aims of the 
sanctuary in accordance with ADB’s SPS 2009 requirements. Implementation of the Biodiversity 
Management Plan shall be funded by CEB for first five years for the project area inside the 
Vankalali Sanctuary (refer Annexure 8). CEB/contractor shall deal with any unanticipated 
impacts and undertake corrective actions as required during the construction and operation of 
the transmission line. 
 
14. Accordingly, outline for the Biodiversity Management Plan (BMP) has been 
developed,including mitigation measures required for implementation of the project and 
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enhancement measures to promote the conservation aims of the sanctuary. The Engineering, 
Procurement and Construction (EPC) contractor and CEB will implement a detailed 
Construction Method Statement (CMS) based on the outline provided in this report (Annexure 
12) for working in the Vankalai Sanctuary as part of the EMP (Annexure 5) compliance. Any 
changes required in towers/line layout etc., due to implementation/design of any mitigation 
under the BMP, shall be intimated to the EPC contractor by CEB. A guideline for development 
of BMP and CMS has been attached that follows industry and international best practices2.  
 
15. A package of mitigation measures will be required to satisfy the ADB Critical Habitat 
requirements, including design mitigation, mitigation to reduce impacts during the construction 
and operational phase. CEB shall adopt measures to mitigate the operational impacts 
(measures to reduce collisions with the overhead line of the migratory birds passing through the 
Vankalai Sanctuary, a designated Ramsar site, by using appropriate markers to increase line 
visibility to birds). The project activities, as they involve construction in a designated Ramsar 
area, an Environment Impact Assessment been prepared to determine the extent of impact as 
per the ADB’s SPS 2009. Mitigation measures will be designed to achieve at least no net loss of 
biodiversity.  
 
16. The IEE report prepared by CEB and approved by CEA conforms to the Ministry of 
Mahaweli Development and Environment guidelines and Sri Lanka regulations. GOSL acting 
through Department of Wildlife Conservation and CEB will fulfill any environmental mitigation 
measures during construction and operation stages of the project and its associated facilities 
mandated by the Secretariat and its partners in future. Accordingly, the environmental 
classification for the sub-project component “A” is “Category A” as the sub-project component 
triggers the “Critical Habitat” due to the Ramsar wetland designation. This Environment Impact 
Assessment (EIA) document prepared for ADB approval is consistent with ADB Operations 
Manual F1/BP and F1/OP (2013), and ADB’s SPS 2009.  
 

                                                
2 As per IFC’s EHS guidelines 2007. 
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1.0 INTRODUCTION 
 
1.1 Background 
 
1. With its relatively high rainfall and prevalent ridge and valley topography in the central 
highlands, Sri Lanka has a good potential for hydropower, which has traditionally supplied a 
major proportion of the country’s energy needs (99.8% of installed capacity in 1990 and 94% in 
1995)3. However, by the beginning of the 21st century, much of the hydropower potential had 
already been exploited, and this, along with the severe drought and resulting power crisis of 
1996, prompted a rapid growth in fossil fueled stations, which by 2004 provided over 60% of the 
installed capacity (5080 GWh). With a predicted annual growth in demand of 6-8%, this trend is 
expected to continue; and the Generation Expansion Plan of 2007 envisaged a 5,430 MW 
increase in capacity in 2008-22, of which 4,480 MW (83%) would be provided by fossil fuels 
(mainly coal)1. This is both expensive (as Sri Lanka has no hydrocarbon reserves) and 
environmentally damaging (non-renewable; producing greenhouse gases and other pollutants). 
 
2. Because of this, the GoSL, through its primary electricity generation, transmission and 
distribution agency the CEB, has begun to examine the potential use of indigenous and 
renewable energy resources. This incorporates previously discounted non-optimal schemes, 
such as small to medium-sized hydropower plants as well as development of wind and solar 
power generation projects. The Government of Sri Lanka, in its energy policy has set a target to 
generate 10% of Sri Lanka’s power needs through renewable energy sources by the year 2018. 
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, 20034). According to this report Mannar Island 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. 
 
3. Sri Lanka’s electricity industry is managed by the Ministry of Power & Renewable Energy 
(MPRE). All electricity utilities remain under direct or indirect state ownership, whereas, there is 
significant private sector participation in power generation. The institutions listed in Table 1 are 
active in the electricity industry whereas Table 2 lists the regulatory and facilitation agencies in 
Sri Lanka. 
 

Table 1: Institutions in the energy supply industry 
Institution Functions and other information 
Government 
Ministry of Power and Renewable Energy 
(MPRE) 

Energy policy, project implementation and monitoring, supervision of state-owned 
electricity utilities. 

Ministry of Petroleum and Petroleum 
Resource Development (MOPPRD) 

Petroleum industry project implementation and monitoring, supervision of state-owned 
petroleum corporation, petroleum resource development and exploration. 

Electricity utilities 
Ceylon Electricity Board (CEB) State-owned corporation, engaged in power generation (one license, 23 power plants), 

transmission (one license), and distribution (four licenses, about 4.5 million customers). 
Lanka Electricity Company (Pvt) Ltd  
(LECO) 

State-owned company, engaged in power distribution (one license, 450,000 customers) 
along western and southern coastal regions. 

Independent Power Producers (IPPs) 

                                                
3 CEB (2015): Long Term Generation Expansion Plan 2015-2034. Ceylon Electricity Board, Colombo. 
4 Young M. and Vilhauer R. (2003) Sri Lanka Wind Park Analysis and Site Selection Assistance. National Renewable Energy 

Laboratory. USA. pp. 44.  
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Institution Functions and other information 
Ten thermal IPPs to grid, two thermal IPPs 
in Jaffna mini-grid 

Each IPP an individual company, eight diesel power plants and two combined cycles on 
the main grid, two diesel power plants on the Jaffna mini-grid. 

About 100 small renewable energy IPPs 
(also known as Small Power Producers, 
SPPs) 

Each SPP an individual company, small hydro (about 95), rice-husk (2), and waste-heat 
(1). 

About 300 community small hydro-based 
distribution cooperatives 

About 5000 households are served, in total. 

About 120,000 solar home systems Serving an equal number of households. 

 
 

Table 2- Regulatory and Facilitation Agencies 
Institution Functions and other information 
Sri Lanka Sustainable Energy Authority 
(SEA) 

Policy, promotion and regulatory functions of (i) renewable energy (ii) energy efficiency, and 
(iii) energy planning, (iv) energy fund management. 

Public Utilities Commission of Sri Lanka 
(PUCSL) 

Infrastructure regulatory commission presently empowered to regulate (i) electricity industry 
(ii) bunker and lubricating oil industries. In future, Petroleum Industry regulation is likely to be 
assigned to PUCSL. 

 
4. CEB is a corporate body established for development and coordination of the 
generation, transmission, and distribution of electrical energy in Sri Lanka. It holds six separate 
licenses for these activities. The license for generation division caters for 66% of the power to 
the grid. The transmission network consists of 55 GSS (132/33 kV, 220/132/33 kV, 220/132 kV 
and 132 /11 kV) and 2,236 km of HV Lines (both 220 kV and 132 kV) approximately. 
 
5. The island is divided into four regions for power distribution, supply and sales, where 
each distribution division holds a license. These distribution licenses cover more than 97% of 
the geography of Sri Lanka. Lanka Electricity Company Ltd. (LECO), which is a subsidiary of 
CEB, covers the remaining areas catering to 478,500 customers. Electricity Distribution Network 
of CEB consists of MV lines (33 kV and 11 kV), primary substations (33 kV/11 kV), distribution 
substations (33 kV/400 V and 11kV/400V), and LV lines (400V). 
 
1.2 Approach and Rationale 
 
6. ADB is proposing to extend loan assistance to Sri Lanka’s power sector for clean energy 
and network efficiency improvement. The specific focus of this assistance is to identify the 
transmission and distribution projects which could be funded through the proposed loan. The 
projects identified for the ADB financing are focused on evacuation projects for renewable 
energy (wind and solar) parks/projects and overall improvement of network efficiency. These 
involve:  
 

 Transmission infrastructure capacity for absorbing increase in power demand and future 
renewable generation capacity needs enhancements which comprises of construction 
and augmentation of a 220/132 kV and 132/33 kV grid substations and 220 kV and 132 
kV transmission lines that will absorb increase in power demand and ensure system’s 
stable operation with addition of intermittent wind and solar generation. 

 Efficiency of medium voltage network improved - this involves the construction of 33 kV 
lines and reactive power management through installation of switched capacitor banks in 
the MV network to address overloading of conductors, voltage drop in MV lines and poor 
power factor.  

 Demand-side management for energy efficiency improved - demand-side management 
(DSM) interventions will be introduced, resulting to energy savings (e.g. efficient lighting, 
improved domestic metering, and use of smart grid technologies).  

 Capacity development support provided to CEB reinforced by financing for non-physical 
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capacity development activities.  
 
7. The technical feasibility of the shortlisted projects has been evaluated based on CEB’s 
long-term transmission plan as well as additional load flow studies conducted by transmission 
planning wing. Also, according to Sustainable Energy Authority’s (SEA’s) report “Renewable 
Energy Resource Development Plan 1/2012”, a total wind capacity of 1010 MW is likely to be 
available for grid electricity generation in Sri Lanka by the Year 2020. In order to harness the 
wind power potential in Mannar and other regions, a Wind Park Integration Study had been 
carried out by Grontmij A/S Denmark under World Bank technical assistance. The objective of 
the study was to analyse the operational implications and cost associated with integrating the 
maximum prudent level of wind power penetration that the Sri Lankan electricity system can 
absorb up to year 2020. The final report, prepared in October 2011 recommends maximum 
prudent level of wind power capacity up to the year 2020 as 643 MW. The Wind Park study 
funded by ADB under TA 7837, has helped earmark land areas to be used in the Mannar region 
for this 375 MW power generation (300 MW in Mannar Island and 75 MW in mainland) and 
being evacuated to Anuradhapura, the energy node in central Sri Lanka. A project proposal and 
Environment Impact Assessment for 100 MW Wind Park has to be developed by CEB in 2016. 
The approval from several stakeholders has been received for establishment of the park 
(Annexure 11). 
 
8. In order to connect the power generated within the Mannar Wind Park with the National 
Grid, CEB is planning on establishing a 29.1 km long 220 kV transmission line between 
Nadukuda (in the Mannar Island) and the mainland. The Mannar–Nadukuda Transmission line 
would traverse through the mainland of Mannar district and the island of Mannar up to 
Nadukuda GSS. The length of the line is about 29.1 km. Major habitat types/ ecosystems found 
along the line are paddy fields, lagoon, thorn scrubland, Palmyra stands, Coconut plantations 
and few home gardens. This line will be constructed on the old 33 kV route adjoining the railway 
line to Thalaimannar from Medawachchiya. It has been damaged during the 30 year conflict 
period. The line crosses Vankalai Sanctuary which is situated between the mainland and 
Mannar Island. About 7 km of the line goes through the sanctuary. It was declared as a 
sanctuary in 2008 and as a Ramsar Wetland site in 2010. The sanctuary consists of shallow 
wetlands and terrestrial coastal habitats. The common habitat types found in the sanctuary are 
thorn scrubland, water holes and tanks, arid-zone pastures and maritime grasslands, 
mangroves, salt marshes, lagoons, tidal flats, sea-grass beds and shallow marine areas. In 
Mannar Island, the line crosses urban area close to the railway station, natural habitats of 
scrublands and Palmyra stands. The line goes through several home gardens before reaching 
the proposed GSS at Nadukuda. The transmission line is required for the installation of a 
potential wind park located in Mannar Island; this Wind Park is considered an associated facility5 
under ADB SPS 2009.  
 
9. Establishment of high voltage transmission lines can have both negative and positive 
impacts on the wildlife and their habitats especially avifauna such as birds and bats6. Further, 
the site selected for the project, Mannar is one of the key entry points of migratory birds and is a 
location that is well known for avifaunal richness especially migratory water birds. The    
Mannar–Nadukuda Transmission line project is categorised as Category A under ADB SPS 

                                                
5 Associated facilities are not funded as part of the project but their viability and existence depend exclusively on the 

project and their goods or services are essential for successful operation of the project. 
6 Berger, R.P (1995) Fur, feathers and Transmission lines: rights of way affect wildlife. Wildlife resource Consulting 

Services Inc., Canada, pp.65. 
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2009 requiring preparation of an Environment Impact Assessment (EIA). As Vankalai sanctuary 
is a legally protected site and therefore treated as a critical habitat under the SPS 2009, the 
project is eligible for ADB funding only when the assessment requirements set out in 
paragraphs 27 to 29 (in Appendix 1 Page 35) of the SPS 2009 are met and suitably 
qualified/experienced external experts must be engaged for conducting an assessment of the 
implementation of the project activities in such areas.  
 
Para 27. Mitigation measures will be designed to achieve at least no net loss of biodiversity. They may 

include a combination of actions, such as post project restoration of habitats, offset of losses through 

the creation or effective conservation of ecologically comparable areas that are managed for biodiversity 

while respecting the ongoing use of such biodiversity by Indigenous Peoples or traditional communities, 

and compensation to direct users of biodiversity. 
Para 28. No project activity will be implemented in areas of critical habitat

7  
unless the following 

requirements are met: 

(i) There are no measurable adverse impacts, or likelihood of such, on the critical habitat 

which could impair its high biodiversity value or the ability to function. 

(ii) The project is not anticipated to lead to a reduction in the population of any recognized 

endangered or critically endangered species
8
 or a loss in area of the habitat concerned 

such that the persistence of a viable and representative host ecosystem be compromised. 

(iii) Any lesser impacts are mitigated in accordance with para. 27.  
Para 29. When the project involves activities in a critical habitat, the borrower/client will retain qualified 

and experienced external experts
9
 to assist in conducting the assessment.” 

 
1.3 Scope of Work of the EIA document 
 
10. The IEE for the project was approved by the Central Environment Authority. ADB SPS 
2009 requires preparing an EIA for construction of a 220 kV transmission line through Vankalai 
Sanctuary, a Ramsar site to be eligible for funding by ADB. This EIA is prepared by CEB and 
consultants under the technical assistance to fulfil the requirements of the ADB SPS 2009 for 
Critical Habitats stated above.  

 
11. In order to inform the ecological assessment of the transmission line mapping of 
terrestrial, aquatic and marine habitats in the Vankalai Sanctuary, detailed vegetation 
classification along the transmission line, quantification of habitat loss as % of habitat presence 
in the Vankalai Sanctuary, bird distribution surveys and vantage point surveys to record flight 
line of birds within the Vankalai Sanctuary and Mannar Island, avian collision risk assessment 
and an outline for the biodiversity management plan were prepared. Accordingly, due diligence 
of all ecological variables in the area of influence and specifically in the following areas were 

                                                
7 Critical habitat is a subset of both natural and modified habitat that deserves particular attention. Critical habitat 

includes areas with high biodiversity value, including habitat required for the survival of critically endangered or 
endangered species; areas having special significance for endemic or restricted-range species; sites that are 
critical for the survival of migratory species; areas supporting globally significant concentrations or numbers of 
individuals of congregatory species; areas with unique assemblages of species or that are associated with key 
evolutionary processes or provide key ecosystem services; and areas having biodiversity of significant social, 
economic, or cultural importance to local communities. Critical habitats include those areas either legally 
protected or officially proposed for protection, such as areas that meet the criteria of the World Conservation 
Union classification, the Ramsar List of Wetlands of International Importance, and the United Nations 
Educational, Scientific, and Cultural Organization’s world natural heritage sites. 

8 As defined by the Word Conservation Union’s Red List of Threatened Species or as defined in any national 
legislation. 

9 External experts mean experts not involved in day-to-day project implementation or supervision. 
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conducted: 
- Avifauna data collection- input from Ornithologist,  
- Avian Collision Risk assessment at Ramsar wetland area and Wind Park area – input 

from international ornithologist 
- Marine Ecology baseline information – input from a Marine Biologist,  
- Ecology of habitats/flora/fauna baseline information – input from an Ecologist, 
- Hydrological and hydrogeological information baseline,  
- GIS data for the site,  
- Critical Habitat Assessment, and 
- Social Specialist for social inputs. 

 
12. Since the project is passing through sanctuary area, India Spot-bill Duck, Greater 
Flamingo, Painted Stork, Spot-billed Pelican, Indian Cormorant and Caspian Tern, the critical 
habitat trigger species, are the most vulnerable to collision at the worst case 99.5% avoidance. 
Therefore, the impact of and risk to the migratory bird populations must be taken into account in 
determining the feasibility of the transmission line. Therefore, study of the impact of the 
proposed transmission line on avifauna was identified as a major requirement during the 
environment assessment process of the proposed project as per ADB SPS 2009 guidelines. 
Hence, a study on avifauna was initiated:  
 Assessing the potential impacts of establishing a high voltage transmission line by the CEB 

on the Avifauna that inhabits Vankalai Sanctuary and Mannar Island.  
 Compile all available sources of existing background information on the bird populations 

reported in the areas identified for the proposed high voltage transmission line in the Mannar 
Island and provide an ornithological assessment of the potential impacts and level of risk to 
the avifaunal population in the area. 

 Establish and follow internationally acceptable survey methodologies, survey locations and 
data collection format to inform the ornithological assessment of the high voltage 
transmission line. 

 Prepare an inventory of birds that inhabit the areas identified for the high voltage 
transmission line and identify the presence of any endangered, endemic or restricted range 
species. 

 Document the baseline conditions that exist at the site that can be used for future monitoring 
to assess the real impact arising due to the proposed development. 

 Identify diurnal, and seasonal patterns of avifaunal behaviour and the factors that govern 
these behaviours such as wind, rain, etc. 

 Identify the potential impacts that may arise as well as to provide recommendations towards 
minimizing potential harmful impacts that may arise due to the proposed development. 

 Consult the relevant stakeholders regarding the proposal to establish the transmission line 
and wind parks in the Mannar Island. 

 
1.4 Data Collection and Survey 
 
13. CEB considered the environmental impacts of various alternatives to the proposed 
transmission line including the “do nothing” scenario, “full undergrounding within the public road 
or railway line”, “partial undergrounding within the public road or railway line” where the 
transmission line runs through the Vankalai Sanctuary, particularly between the lagoons, 
submarine cable; and different routes for the overhead line passing through the Vankalai 
Sanctuary. 
 
14. The results and conclusions from the field surveys are incorporated into the document. 
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The results of the studies, surveys and expert reports are provided. Most studies included the 
collection and analysis of baseline data, an assessment or re-assessment of the potential 
impacts of the project, and recommendations on the avoidance or mitigation of negative impacts 
and enhancement of the features where appropriate. All reports were examined in detail, and 
data, findings and recommendations are incorporated as appropriate. 
 
15. The EIA report comprises baseline data on existing physical, ecological, economic, and 
social condition, together with the anticipated environmental impacts and proposed mitigation 
measures. Observations were made through transect walk along the proposed transmission line 
tower locations, as well as in and around the proposed premises for new GSS starting from 05 
February to 26 May 2016. Public consultations were held several times (attached in Volume 2) 
with the project affected communities, stakeholders, NGOs, Bird clubs, Environmental Bodies 
and government officers that relate to existing environmental conditions around the proposed 
transmission lines and substations and the potential impacts that could happen due to project 
implementation. In addition, secondary data was collected from published data from GoSL 
documents, as well as from authorities such as CEB, MPRE and other departments. 
 
16. The objectives of this report are to: a) present the final assessment of the potential 
environmental impacts of the 220 kV Mannar–Nadukuda transmission line and its associated 
facility (the Wind Park) and the actions proposed to avoid, reduce or compensate for all 
potentially negative impacts to the critical habitats that serve as habitats for some endangered 
avifauna, and marine biodiversity; b) present the environmental assessment in a complete, yet 
readily accessible form, c) develop a biodiversity management plan.  
 
17. The present report (Volumes 1-2) presents the results of the environment impact 
assessment conducted for the sub-project. Based on the CEA Guidelines of GoSL, the 
proposed transmission projects are categorised as “prescribed”. CEA has approved the IEE 
prepared by CEB; the same has also been approved by the DWC. Approval of the IEE prepared 
by CEB approved by CEA in Annexure 2 and Department of Wildlife Conservation is attached 
in Annexure 3, which conforms to the Ministry of Mahaweli Development and Environment 
guidelines and Sri Lankan regulations. This EIA document prepared for ADB approval is 
consistent with ADB Operations Manual F1/BP and F1/OP (2013), and SPS 2009. 
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2.0 POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 
 
18. This section discusses the national and local legal and institutional framework within 
which the environmental assessment is carried out. It also identifies project-relevant 
international environmental agreements to which the country is a party. 
 
2.1 Applicable Environmental and other Legislations 
 
A large number of recurrent and non-recurrent activities under establishment of transmission 
lines and substations 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 4.  
 
19. Annexure 1 indicates the details about the applicable laws and regulations, 
environmental clearance guidelines which are necessary for the proposed project activities. 
 

Table 4: 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 

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

Flood prevention Department of 
Irrigation 

Forest Ordinance Act Nº 
13 of 1966 

Conservation, protection and 
management of forest and 

Definition of Conservation 
Forest, Reserve Forest, Village 

Forest Department 

http://www.commonlii.org/lk/legis/num_act/asa58o1979220/
http://www.commonlii.org/lk/legis/num_act/asa58o1979220/
http://www.mimrd.gov.lk/pages.php?page=31
http://www.mimrd.gov.lk/pages.php?page=31
http://www.mimrd.gov.lk/pages.php?page=31
http://www.mimrd.gov.lk/pages.php?page=31
http://faolex.fao.org/cgi-bin/faolex.exe?rec_id=009532&database=FAOLEX&search_type=link&table=result&lang=eng&format_name=@ERALL
http://faolex.fao.org/cgi-bin/faolex.exe?rec_id=009532&database=FAOLEX&search_type=link&table=result&lang=eng&format_name=@ERALL
http://faolex.fao.org/cgi-bin/faolex.exe?rec_id=009532&database=FAOLEX&search_type=link&table=result&lang=eng&format_name=@ERALL
http://www.nara.ac.lk/
http://www.nara.ac.lk/
http://www.nara.ac.lk/
http://www.nara.ac.lk/
http://www.nara.ac.lk/
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Name Scope and Objectives Key Areas Operational 
Agencies/Key 
Players 

Forest (Amendment) Act 
Nº 65 of 2009 

forest resources for control of 
felling and transport of timber 

forests 

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 
utilisation 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 
provision of resettlement sites 
and services.  

Government of Sri 
Lanka/Land 
Acquisition and 
Resettlement 
Committee (LARC)  

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 

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 

The Public Utilities 
Commission of Sri 
Lanka 
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Name Scope and Objectives Key Areas Operational 
Agencies/Key 
Players 

the boundaries of the 
sustainable development 
agenda 

consumers in the most 
equitable and sustainable 
manner. 

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 

 
2.2 Multinational Agreements 
 
20. Sri Lanka has acceded or ratified around 40 Multilateral Environmental Agreements 
(MEA). The MEAs that are relevant to this project are shown in Table 5. 
 

Table 5: Project-relevant international agreements to which Sri Lanka is a party 
Agreement Ratification Date Objectives 
Atmosphere   
Vienna Convention for the 
Protection of the Ozone 
Layer (1985) 

15 December 1989 Protection of the Ozone Layer through international cooperation in the areas of 
scientific research, monitoring and of information exchange 

Montreal Protocol on 
Substances That Deplete 
the Ozone Layer (1987) 

12 December 1989 Reduction and the eventual elimination of the consumption and production of 
Un-anthropogenic Ozone Depleting Substances 

United Nations Framework 
Convention on Climate 
Change (UNFCCC-1992) 

23 November 1993 Stabilization of greenhouse gas (GHG) concentrations in the atmosphere at a 
level that would prevent dangerous anthropogenic interference with the 
climatic systems  

Kyoto Protocol (1997) 3 October 2002 The Annex 1 parties (Developed Countries) to reduce their collective 
emissions of greenhouse gases by at least 5% of the 1990 level by the period 
2008 –2012. 

Biodiversity   
International Plant 
Protection Convention 
(1951) 

12 February 1952 To maintain and increase international co-operation in controlling pests and 
diseases of plants and plant products, and in preventing their introduction and 
spread across national boundaries 
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Agreement Ratification Date Objectives 
Plant Protection Agreement 
for Asia and Pacific Region 
(1956) 

27 February 1956 To prevent the introduction into and spread within the region of destructive 
plants 

CITES - Convention on 
International Trade in 
Endangered Species of Wild 
Fauna & Flora (1973) 

4 May 1979 To protect certain endangered species from being over-exploited by adopting a 
system of import/export permits, for regarding the procedure. 

Convention on the 
conservation of Migratory 
Species (CMS-1979) 

6 June 1990 To protect those species of wild animals which migrate across or outside 
national boundaries 

Convention on Biological 
Diversity (CBD-1992) 

23 March 1994 Conservation of biological diversity, the sustainable use of its components and 
the fair and equitable sharing of the benefits arising out of the utilization of 
genetic resources, including appropriate access to genetic resources and by 
appropriate transfer of relevant technologies and appropriate funding 

Cartagena Protocol on Bio 
Safety (2000) 

28 April 2004 To contribute to ensuring an adequate level of protection in the field of the safe 
transfer, handling and use of living modified organisms resulting from modern 
biotechnology that may have adverse effects on the conservation and 
sustainable use of biological diversity, taking also into account risks to human 
health, and specially focusing on transboundary movements. 

Land   
United Nations Convention 
to Combat Desertification 
(UNCCD- 1994) 

 To combat desertification and to mitigate the effects of drought in countries 
experiencing serious droughts and/ or desertification with the final aim being to 
prevent land degradation in the hyper arid, arid, and semi-arid, dry sub humid 
areas in the countries that are parties of the Convention 

Ramsar Convention on 
Wetland 

15 October 1990 To protect wetlands that serve as critical habitats for migratory birds. Sri Lanka 
presently has 6 sites designated as Wetlands of International Importance, with 
a surface area of 198,172 hectares. 

Chemicals   
Basel Convention on the 
Control of Trans-boundary 
Movements of Hazardous 
Wastes and Their Disposal 
(1989) 

28 August 1992 To reduce transboundary movements of hazardous waste; to dispose of 
hazardous and other waste as close as possible to the source; to minimize the 
generation of hazardous waste; to prohibit shipments of hazardous waste to 
countries lacking the legal, administrative and technical capacity to manage & 
dispose of them in an environmentally sound manner; to assist developing 
countries in environmentally sound management of the hazardous waste they 
generate 

Rotterdam Convention 
(1998) 

19 January 2006 To promote shared responsibility and cooperative efforts in the international 
trade of certain hazardous chemicals, to protect human health and the 
environment; to contribute to the environmentally sound use of those 
hazardous chemicals by facilitating information exchange, providing for a 
national decision-making process on their import/export 

Stockholm Convention on 
Persistent Organic 
Pollutants (POPs -2001) 

22 December 2005 To protect human health and the environment from persistent organic 
pollutants (POPs). 

 
2.3 Ramsar Convention - Official Guidelines 
 
2.3.1 Notification of Vankalai Sanctuary as Sri Lanka’s 4 Ramsar Wetland  
 
At the 11th Meeting of the Conference of the Parties to the Convention on Wetlands (Ramsar, 
Iran, 1971) “Wetlands: home and destination” Bucharest, Romania, 6-13 July 2012, Sri Lanka 
announced that it is preparing 4 Ramsar sites for inclusion in the list. It was notified in July 2010 
by Department of Wildlife Conservation. 
 
2.3.2 Recommendation 4.13: Responsibility of Multilateral Development Banks (MDBs) 
towards wetlands 

 
4th Meeting of the Conference of the Contracting Parties 
Monteux, Switzerland 
27 June-4 July 1990 
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[Note: For the purposes of this Recommendation the term Multilateral Development Bank 
(MDB) will be taken to mean the International Bank for Reconstruction and Development 
(the World Bank) and thsree regional banks -the Inter-American Development Bank, the 
African Development Bank, and the Asian Development Bank - which combined provide 
over US$ 25 billion annually to developing countries.] 
 
RECALLING that the Third Meeting of the Conference of the Contracting Parties adopted 
Recommendation 3.4 which noted: 
 
"the potential of wetlands to provide the basis for sustainable development founded on the 
husbanding of self-renewing natural resources"; and 
 
"that Development Agencies can play a crucial role in enhancing the capacity of wetlands to 
contribute to the well-being of people"; 
 
RECALLING FURTHER that the same Recommendation 3.4 of the Conference of Contracting 
Parties urged the Development Agencies, including the MDBs: 
 

 "to formulate and adopt coherent wetland development policies directed at sustainable 
utilization, wise management and conservation of wetlands; 

 to create special regional wetland programmes in order to ensure the integration of this 
policy into all their activities; 

 to coordinate their programmes at the international level to ensure that their independent 
activities do not in combination adversely affect wetlands; 

 to strengthen ecological expertise in all departments involved in development and 
implementation of projects affecting wetlands; 

 to develop guidelines to ensure the integration of environmental aspects in all stages of 
the project cycle; 

 to ensure that the funding of projects is preceded by an environmental impact 
assessment, and the implementation of the recommended measures; 

 to take appropriate steps for an assessment of their policies at regular intervals; and 
 to rehabilitate those wetlands which have become degraded through non-sustainable 

development."  
 

RECALLING that the same Recommendation 3.4 of the Conference of the Contracting 
Parties urged the Development Agencies, including the MDBs, "to use their influence with 
borrowing or recipient governments: 
• to promote the formulation and adoption of national policies for wise use and 

conservation of wetlands; 
• to strengthen the institutional arrangements and the ecological expertise both at the 

national level and among regional development authorities in the project regions, in 
order to implement these policies; and 

• to train and educate personnel at project implementation level;" 
 
NOTING that in spite of this Recommendation to promote conservation, there are still too many 
instances of MDB-financed projects leading directly or indirectly to the loss of critical wetlands, 
and that MDBs are not generally promoting the wise use and conservation of wetlands in 
developing countries; 
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CONSIDERING that the United States government has adopted voting standards directing the 
U.S. representative to the MDBs to oppose projects that have significant adverse impacts on 
wetlands and their important functions and services; 
 
THE CONFERENCE OF THE CONTRACTING PARTIES 
CALLS ON the Contracting Parties to pursue Recommendation 3.4 in a more rigorous and 
systematic way; 
 
FURTHER CALLS ON the Contracting Parties to urge MDBs and the other Development 
Agencies to advance conservation and wise use of wetlands through improved technical 
assistance, and consideration of these issues early in the planning process; and URGES 
Contracting Parties to ensure that their representatives to the MDBs adopt voting standards in 
support of the conservation and wise use of wetlands. 
 
http://www.ramsar.org/cda/en/ramsar-documents-guidelines-recommendation-4-13/main/r... 

 
1/27/2012 
 
2.4 Asian Development Bank’s Safeguards Policies 
 
21. The ADB SPS 2009 sets out policy principles and outlines the delivery process for 
ADB’s safeguard policy in relation to environmental safeguards. The ADB has adopted a set of 
specific safeguard requirements that borrowers/clients are required to meet in addressing 
environmental and social impacts and risks. ADB will ensure that borrowers/clients comply with 
these requirements during project preparation and implementation. 
 
22. The safeguard policies are operational policies that seek to avoid, minimise or mitigate 
the adverse environmental and social impacts of projects including protecting the rights of those 
people likely to be affected or marginalised by the development process. ADB’s safeguard 
policy framework in the SPS consists of three operational policies on the environment, 
indigenous people and involuntary resettlement. ADB has developed Operational Procedures to 
be followed in relation to the SPS policies and these are included in the ADB Operations 
Manual.  

 
23. The Environment Assessment and Review Framework (EARF) guidelines applicable to 
this Tranche for project selection are also summarized.  
 
2.5 Other documents relevant to ADB’s Safeguard Policy Statement, 2009  
 
24. . The Project is required to meet the ADB SPS guidelines as well as international 
standards of the IFC, which is part of the World Bank Group. The international environmental 
and social safeguard policies of these organisations are outlined below. 

 
(i) World Bank Group’s Environment, Health and Safety (EHS) Guidelines, 2007 

(currently under revision). 
 

o Environmental, Health, and Safety Guidelines for Electric Power Transmission and 
Distribution 
 

o Environmental, Health, And Safety Guidelines for Wind Energy, 2015 
 

http://www.ramsar.org/cda/en/ramsar-documents-guidelines-recommendation-4-13/main/r
http://www.ramsar.org/cda/en/ramsar-documents-guidelines-recommendation-4-13/main/r
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Impacts on Legally Protected and Internationally Recognized Areas of importance to 
biodiversity10 and cultural heritage features11 to be considered for wind park by the 
project promoter due to Park’s location on Mannar Island. 
 

(ii) ADB’s Environmental Safeguards: A Good Practice Sourcebook-Draft Working Document 
(November 2012). 
 

(iii) ILO Core Labor Standards. 
 
 
  

                                                
10 See paragraph 20 in IFC Performance Standard 6 (IFC, 2012) for the definition of “Legally Protected and 

Internationally Recognized Areas.” 
11 Sites with archaeological, paleontological, historical, cultural, artistic, and religious values. 
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3.0 DESCRIPTION OF THE PROJECT 
 
3.1 The Project 
 
25. This section describes the proposed 220 kV Mannar–Nadukuda project; its major 
components; and its geographic, ecological, social, and temporal context, including the Wind 
Park associated facility for which power is being evacuated through the sub-project. Drawings 
and maps showing the project’s layout and components, the project site, and the project's area 
of influence are included. 
 
26. The Transmission Components of the Green power development and energy efficiency 
improvements investment program – Tranche 2 include: 
 
Component A: Mannar–Nadukuda Transmission Project. 

 Construction of Nadukuda Grid Substation with 2x63 MVA, 220/33 kV transformers, 220 
kV double bus bar arrangement including bus coupler (GIS), 6x220 kV double busbar 
transformer bays (GIS), 2x220 kV double busbar transmission line bays (GIS), single 
bus bar arrangement with 4x33 kV bus sections (GIS), 6x33 kV single bus bar 
transformer bays (GIS), 18x33 kV generator bays (GIS). It also has a provision for 4x63 
MVA, 220/33 kV transformers. 

 Construction of Mannar–Nadukuda 2xZebra, 220 kV, 29.1 km, double circuit 
transmission line. 

 Augmentation of Mannar Grid Substation with 220 kV bus coupler and 2x220 kV double 
bus bar transmission line bays. 

 
3.1.1 Component A.I 220 kV Mannar–Nadukuda transmission line 
 
27. Construction of Mannar–Nadukuda 2xZebra, 220 kV, 29.1 km, double circuit 
transmission line. The main objective of this line is to evacuate power from Mannar Island Wind 
Park (300 MW) to the National Grid Network of Sri Lanka. Also, considering the rehabilitation of 
displaced population and some of the development plans envisaged for the region, there is 
likely to be an exponential growth in demand in near future. The existing demand in the Mannar 
region is fed by Lynx double circuit 33 kV lines with Reinforced Concrete (RC) poles from 
Vavuniya to Mannar. Accordingly, the proposed system would improve the voltage profile in the 
area as well as evacuate upto 375 MW of wind power from the region in future generation 
capacity identified in the Master Plan for Wind power generation for Mannar Island12.  
 
3.1.2 Component A.II Construction of Nadukuda Grid Substation (GIS) 
 
28. Construction of Nadukuda Grid Substation with 2x63 MVA, 220/33 kV transformers, 220 
kV double bus bar arrangement including bus coupler (GIS), 6x220 kV double busbar 
transformer bays (GIS), 2x220 kV double busbar transmission line bays (GIS), single bus bar 
arrangement with 4x33 kV bus sections (GIS), 6x33 kV single bus bar transformer bays (GIS), 
18x33 kV generator bays (GIS). It also has a provision for 4x63 MVA, 220/33 kV transformers. 
 
 
 

                                                
12 Wind Park Master Plan and the draft Environmental Assessment of Wind Park Blocks in Mannar district in October 

2013 by RMA Energy Consultants for ADB and CEB. 
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3.1.3 Component A.II Construction of Nadukuda Grid Substation (GIS) 
 
29. Augmentation of Mannar Grid Substation with 220 kV bus coupler and 2x220 kV double 
bus bar transmission line bays. 
 
3.2 Type of Project 
 
30. ADB’s Green Power Development and Energy Efficiency Improvement Investment 
Program (Tranche 1 and 2) will lead to development of transmission projects, which involves 
evacuation of power from clean energy sources (wind, solar, small hydro) and overall network 
efficiency improvement. CEB’s transmission planning wing has identified a list of projects, based 
on the Long term Transmission Development Plan 2022, which are critical for the overall 
development of the power system. Considering the requirements of Sri Lanka’s power system 
with medium to long term, the prioritization of projects for the proposed loan has been 
undertaken based on following principles for sequence of preference criteria for transmission 
projects: 

 Transmission projects associated with evacuation of clean energy, specifically from the 
wind and solar projects/ proposed parks have been given the highest preference 

 Augmentation of transmission capacities associated with renewable park evacuation 
projects 

 Transmission projects required for network efficiency improvement – loss reduction, etc. 
 
3.3 Justification of the Project 
 
31. The National energy policy of Sri Lanka has a target of 10 % from NCRE (Non-
Conventional Renewable Energy) in 2015 and the above target has been increased to 20% with 
the Government Policy on more renewable energy base power generation. In this context, 375 
MW of wind power potential has been identified in Mannar Island and the CEB has given priority 
to develop this site due to its high plant factor and several other factors like availability of wind 
data, infrastructure etc. The feasibility and other required initial studies are being carried to 
realize 375 MW capacity of wind power farm project. Thus, it is necessary to expedite the 
construction of interconnection of the Wind Park to the National Grid. The island currently does 
not have a transmission link and thus it is necessary to develop a transmission line network 
which would evacuate the wind power from the region and feed it into the national grid. Already, 
a transmission link has been proposed from Vavuniya to Mannar mainland under the previous 
ADB loan. Therefore, Mannar–Nadukuda transmission line will connent the wind power plants 
through the Nadukuda Grid Substation to the National Grid. 
 
3.4 Location 
 
32. The proposed 220 kV transmission line will be 29.1 km long; of which 17 km is located in 
the Mannar Island and 7 km through the Vankalai sanctuary and the remaining 6 km will be 
located on the mainland.  
 
33. Following Table 1 shows administrative division that traversed by the proposed 
transmission line. Proposed project entirely lies within Mannar Town DS division of the Mannar 
District. 
 

Table 1: Administrative Divisions of the project area 
Province District Div. Sec. GN Div 
Northern Mannar Mannar Town Puthukamam 
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Province District Div. Sec. GN Div 

   Kallikaddaikkadu 
   Nagathalvu 
   South Bar 
   Eluthur 
   Tharapuram East 
   Tharapuram West 
   Thoddaveli 
   Thullukudiyiruppu 

 
34. Table 2 provides the land use along the proposed route. Figure 1 gives the major land 
use in Mannar area. 
 

Table 2: Landuse along the proposed transmission line route 
Land Use Percentage (%) 

Shrubs/Scrublands 31.30 
Other Plantations 21.83 
Paddy 18.38 
Marsh 11.70 
Sand 7.88 
Sea 3.71 
Home Garden 2.25 
Coconut 1.63 
Lake 1.31 

 
35. Ramsar Area Study Site - The area identified for the construction of the transmission 
line supports a rich avifaunal diversity. Further, Mannar is one of the key entry and exit points of 
migratory birds that use the Central Asian Flyway. The elevation in the area ranges from 0 to 5 
masl. The shallow lagoons found in the area have an average depth below 1.5 m and 
experience daily tidal variation of 50-60 cm in amplitude. The area receives an average annual 
rainfall of about 950 mm, mainly during the north-east monsoon (Oct-Dec). The average annual 
temperature is around 27°C. The shallow brackish water lagoons, mud flats and the sea-grass 
contribute to a highly productive near-shore ecosystem that supports a rich assemblage of fish 
and invertebrates which in turn supports a rich array of water birds. Further, this region also 
supports a number of bird species that are absent or seldom found elsewhere in Sri Lanka. 
 
36. Therefore an area of 4398.95 hectares between Mannar and Mannar Island has been 
designated as a bird sanctuary, namely Vankalai Sanctuary in 2008 for the protection of birds. 
Vankalai Sanctuary is located close to the town of Mannar at 8° 56’ 15.17’’ N and 79° 55’ 24.3’’ 
E. 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 region.  
 
37. The Gulf of Mannar harbours more waterbirds during the migratory season, including the 
Northern Pintail (Anas acuta), Greater Flamingo (Phoenicopterus roseus) and the Eurasian 
Wigeon (Anas Penelope). The site’s coastal and marine ecosystems are important for over 60 
species of fish, marine turtles, and rare species such as Dugongs (Dugong dugon). These 
ecosystems provide important spawning and feeding grounds for juvenile fish species such as 
Trevally (Caranx spp.), Snappers (Lutjanus spp.), and harbours a number of threatened 
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species, including the Indian Spotbilled Duck Anas poecilorhyncha, marine turtles, namely 
Green Turtle Chelonia mydas, Olive Ridley Turtle Lepidochelys olivacea and the marine 
mammal Dugong (Dugong dugon). The marine turtles are listed in CITES. 
 

 

 
Figure 1: Map showing major land use types present in the Mannar Island 

 
3.5 Size and Magnitude of the Operation 

 
38. The sub-project components include: 
 Construction of 29.1 km Mannar–Nadukuda 220 kV transmission line 

o 2x Zebra Conductor, double circuit on 220 kV towers 
 

Table 3: Transmission line details- From Mannar GSS to Nadukuda GSS 
SNo. Detail Description 
1 Line Length estimated  29.1 km 
2 Total Tower locations 106 
3 Total Nos. of Railway Crossing 02 
4 Total Nos. of road crossings 12 
5 Total Nos. of HT line crossings 05 
6 Total nos. of trees to be felled 1171 
7 No of fruit trees to be felled 108 (Coconut – 89, Tamarind – 6, Cashew – 3) 
8 Distance from nearest Wildlife sanctuary/ National Park  Line passes through the Vankalai Sanctuary, 10 km to 

the Adam’s Bridge Marine National Park (Oct. 2015) 
from the proposed Nadukuda GSS, 2 km to the 
Vedithalativu Nature Reserve (February 2016) 
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 Augmentation of Mannar Grid Substation  
o 220 kV bus coupler and  
o 2x220 kV double bus bar transmission line bays. 

 

Table 4: Details of Mannar GSS 
SNo. Feature  Description 
1 Area of land 4 ha  
2 Geographical coordinates 8052’ 54.53”N 79057’19.69”E 
3 Village / town Uyilankulam 
4 Ownership of land  Government 
5 Slope/Plain land Flat terrain 
6 Kind of land  Abandoned Land  
7 River (if any) None 
8 Permanent feature nearby if any Pappan kulam tank 

 
 Construction of Nadukuda Grid Substation (GIS)  

o 2x63 MVA, 220/33kV transformers,  
o 220 kV double bus bar arrangement including bus coupler (GIS),  
o 6x220 kV double busbar transformer bays (GIS),  
o 2x220 kV double busbar transmission line bays (GIS),  
o single bus bar arrangement with 4x33kV bus sections (GIS),  
o 6x33 kV single bus bar transformer bays (GIS),  
o 18x33 m kV generator bays (GIS).  
o Provision for 4x63 MVA, 220/33kV transformers. 

 
Table 5: Details of Nadukuda GSS 
SNo. Feature  Description 
1 Area of land 2.83 ha  
2 Geographical coordinates 9003’ 26.98”N 

79047’33.89”E 
3 Village / town Nadukuda 
4 Ownership of land  Private 
5 Slope/Plain land Undulating 
6 Kind of land  Abandoned Land  
7 River (if any) None 
8 Permanent feature nearby if any Nadukuda wind tower 

 
39. Figure 2 provides general location map for all projects proposed under the loan. Figure 
3 provides the topographical maps (1:50,000 scale) which show the proposed transmission line 
routes for i). 220 kV Mannar–Nadukuda transmission line, ii). New Nadukuda 220 kV grid 
substation (GSS), and iii). Mannar GSS. The most optimal project route alignment is shown in 
the Figure 3. Figure 4-5 shows pictures from the project area.  
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Figure 2: Transmission Map of Sri Lanka including details of Proposed Transmission 

Projects 
  

Project 
Location 
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Figure 3: 220 kV Mannar–Nadukuda transmission line (29.1 km) 

(marked in kms.) 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Under Construction 220 kV Grid Mannar Substation land 
(Under Tranche 1 of MFF initiated in 2014) 

(Land for Mannar Grid Sub Station (4 ha)) 
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Figure 5: Proposed 220 kV Nadukuda Grid Substation 

(Land identified for proposed Nadukuda Grid Sub Station (2.83 ha)) 
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4.0 DESCRIPTION OF ENVIRONMENT (BASELINE DATA) 
 
40. This section describes relevant physical, biological, and socioeconomic conditions within 
the study area. It also looks at current and proposed development activities within the project's 
area of influence, including those not directly connected to the project. It indicates the accuracy, 
reliability, and sources of the data. 
 
4.1 Mannar District (General) 
 
4.1.1 Physical Resources 
 
4.1.1.1 Topography, Geology and Soil 
 
41. Mannar District is located in north-western Sri Lanka. It is one of five administrative 
districts of the Northern Province. The district covers 2,002 sq. km, approximately 3% of the 
total land area of Sri Lanka and has 50% forest cover. A major part of this division is an island 
connected to the mainland by a 3-mile causeway and a bridge. The land use is shown in the 
Figure 6: 
 
42. Geographically the bulk of 
Mannar is on the mainland within 
the arid and dry zone. High 
temperatures and low rainfall 
characterize the climate. The 
monthly temperatures range 
between 26.5°C and 30.0°C with 
highs normally recorded between 
May and August. Mannar receives 
nearly 60% of its rainfall during the 
northeast monsoon, which lasts 
from October through December. 
The land area is relatively flat and 
sits at low elevations. Towards the 
interior, the terrain is gently 
undulating, favouring the storage of 
rainwater in tanks that provide the 
majority of the irrigation for the district’s arable land. The primary economic activities in Mannar 
are crop cultivation (mainly paddy), fisheries, and animal husbandry. Employment opportunities 
in the district are highly seasonal, and there are no institutional facilities for tertiary education. 
 
43. The conflicts in Northern and Eastern region for last 20 years have compelled the 
displacement and destruction of the large segment of the Mannar district. It has destroyed the 
infrastructure and the displacement has left communities without maintenance and jungle has 
swallowed formerly populated areas. Now, the displaced populations are returning to their 
places of origin. 
 
4.1.1.2 Climate 
 
44. Western part of the district, including the Mannar Island forms a part of Sri Lanka’s Arid 
Zone while the rest of the areas of the district falls within the dry zone of Sri Lanka, where 
tropical dry climate is prevalent. The area covered by the district receives somewhat low rainfall 

 
Figure 6 Land Use in Mannar Island 
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throughout the year. Annual rainfall in the western part of the district, including the Mannar 
Island, is less than 1000 mm while that in rest of the district is between 1000 –1250 mm. The 
area experiences heavy rains from October to December, during NE monsoonal season. In 
comparison, amount of rainfall received during the rest of the months is extremely low. The 
highest average monthly temperature is recorded in the months of June, July & August (36°C) 
while the lowest is encountered in the months of January and December (25°C). The mean 
annual temperature is about 30-34°C. Physiographically, the area covered by Mannar district 
belongs to the lowest peneplain of Sri Lanka. Variations in topography are less pronounced 
within the district. Coastal plain exists as 10 – 15 km wide and north-south trending belt in the 
entire western part of the district. Towards further east, topography gradually increases and 
forms a gently undulating terrain with elevations rising up to 65 m average mean sea level.  
 
4.1.1.3 Rivers and Irrigation 
 
45. Perennial river systems are absent within the Mannar district. However, a number of 
main streams drain through the district in their matured stages and discharges to sea within the 
North Western coastal zone of the district, between northern boundary zone of Wilpattu National 
Park and Vellankulam. These streams get dried up during the period of July to September. The 
“Aruvi Aru” (Malwatu Oya) is the most prominent as it is second longest river in the country. The 
other significant streams within the district are, Kal Aru, Parangi Aru, Pali Aru and Modaragam 
Aru. In addition, Nay Aru and Uppu Aru are also the noteworthy streams within the district. The 
existence of a number of irrigation tanks within micro-catchments allows efficient local water 
use. The Giant’s Tank in the southeast part of the district is the largest irrigation tank in the area 
fed by a tributary of “Aruvi Aru”. 
 
4.1.2 Ecological Resources 
 
4.1.2.1 Forests 
 
46. Forest covers (1989) 50% of land area in the Mannar district. Depletion of forests is a 
serious environmental problem. The average density of population is 58/sq. km in the forest 
areas. 
 
4.1.2.2 National Parks and Sanctuary 
 
The Giant’s Tank Sanctuary 
 
47. The Giant’s Tank Sanctuary in(N 8051’ and E 800 02’) is one of the popular sanctuaries 
in Mannar district, which holds one of the largest tanks in the island and it was built by King 
Dhathusena (459-477) by damming the Malwatu-oya, later known as Manawatuwewa. The tank 
is fed by an ancient canal, recently restored, which carries water from the Malwatu Oya River. 
The Giant’s Tank sanctuary is situated about 25 km southeast of Mannar in the Mannar district 
in a semi-arid zone. A part of the sanctuary bund is located along the Madawachchiya–Mannar 
Road. The water from this tank feeds to 162 smaller tanks downstream and irrigates about 
11,000 hectares of paddy land. The Giant’s Tank Sanctuary was declared as sanctuary on 
1954/09/ 24 and it spread over 4330.1 hectares. This sanctuary comes under dry and arid 
lowland floristic zone and arid zone bioregion and is categorized as an important bird area. The 
tank and its command area provides habitats for a large population of water birds both resident 
and bird species that migrate to Sri Lanka. The riparian habitat present in the catchment of the 
tank is inhabited by many terrestrial bird species.  
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Madhu Road Sanctuary 
 
48. The Madhu road Sanctuary (N 8°55’ and E 80°15’) is one of the largest sanctuaries in 
Mannar district. The Madhu road Sanctuary was declared as sanctuary on 1968/06/28 and it 
spreads over 26677 hectares. This sanctuary comes under dry and arid lowland floristic zone 
and arid zone bioregion. The sanctuary was upgraded to a National Park on June 2015 with a 
new extent of 63067 ha. The Madhu Road National Park supports several large charismatic 
species such as Elephas maximus (Asian Elephant), Panthera pardus (Leopard), Melursus 
ursinus (Sloth bear), Axis axis (Spotted Deer), Muntiacus muntjak (Barking Deer), endemic 
mammals such as Macaca sinica (Sri Lanka Toque Monkey), Trachypithecus vetulus (Sri Lanka 
Purple-faced Leaf Monkey), small carnivores such as Canis aureus (Jackal), Herpestes 
edwardsii (Grey Mongoose), Herpestes smithii (Ruddy Mongoose), Moschiola meminna (Mouse 
Deer) and a diverse assemblage of bird species.  
 
Vankalai Sanctuary 
 
49. Vankalai Sanctuary (8°56’N 079°55’E) extends over an area of 4398.95 hectares 
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 region13. 
 
50. The Vankalai sanctuary and the wetlands within the Mannar Island is inhabited by a 
large number of water bird species, including annual migrants travelling on the Central Asian 
Flyway. These birds use this area as an entry point to Sri Lanka, major wintering site as well as 
the staging point before they exit from Sri Lanka. More than 30% of the birds recorded in Sri 
Lanka (more than 150 species) have been recorded from this region. This region generally 
harbours more than 20,000 water birds during the migration season that spans from September 
to April. The area is also inhabited by some of the rarest species of birds recorded in Sri Lanka 
such as Anas poecilorhyncha (Spot-billed Duck), Anas strepera (Gadwall), Sarkidiornis 
Melanotos (Comb Duck). Further, Vankalai Sanctuary and Mannar Island supports number of 
species of birds that are restricted to the northern region of Sri Lanka or recorded seldom 
outside the northern region of Sri Lanka such as Dicrurus macrocercus (Black drongo), Lanius 
schach (Long-tailed Shrike), Streptopelia decaoto (Eurasian Collared-dove), Francolinus 
pondicerianus (Grey Francolin), Milvus migrans (Black Kite), Phoenicopterus roseus (Greater 
Flamingo), Dromas ardeola (Crab-plover), Cursorius coromandelicus (Indian Courser) and 
Larus ichthyaetus (Great Black-headed Gull). This area also supports more than 1% of the total 
population of at least three species of water birds Phoenicopterus roseus (Greater Flamingo), 
Anas penelope (Eurasian Wigeon) and Limosa limosa (Black-tailed Godwit). As a result 
Vankalai Sanctuary has been designated as Sri Lanka’s fourth Ramsar Site in 2010 under the 
International Convention on Wetlands of International Importance. 
 
 

                                                
13 Information sheet on Ramsar Wetlands 2009-2012 version prepared by Wijesurya, W.A.D.A., Bambaradeniya, C., 

Sirivardana, U. and Fernando, S.S. (www.ramsar.org/ris/key_ris_index.htm).  
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Important Bird Areas (IBAs) 
 

Amaipaddukkai Bird Area14 
51. The Amaipaddukai bird area is located near the Mannar town (See Figure 7) at 
coordinates (79o 54.00' East 9o 1.00' North). It has an area of 500 ha. Amaipaddukkai IBA is 
designated for Curlew Sandpiper (Calidris ferruginea 15 ) There are no forest areas but 
mangroves and salt marshes. It is situated within the Vedithalativu Nature Reserve declared 
recently. (http://www.birdlife.org/datazone/sitefactsheet.php?id=15257). 
 
Periyakalapuwa mouth IBA 
52. Periyakalapuwa mouth IBA includes 800 ha of saltmarsh and other wetland habitat. Its 
key IBA trigger species is also its wintering Curlew Sandpiper population (Birdlife International 
2016b). It lies within the Vankalai Sanctuary Ramsar site.  
(http://www.birdlife.org/datazone/sitefactsheet.php?id=15259). 
 
The Adam's Bridge Marine National Park 
 
53. The Adam's Bridge National Park 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. 
(Figure 7) 
 
54. It is a critical breeding site for ground nesting sea birds. 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. Adam’s bridge is 
one of the key entry points used by thousands of migratory birds that arrive through eastern 
flyway. Birds that are coming from eastern flyway either enter from Jaffna peninsula or through 
Rameshwaran via Adam’s Bridge to enter Mannar. It is believed that many weak-fliers follow 
Rameshwaran - Adam’s Bridge to enter Sri Lanka. Hence, sand island chain plays an important 
role for migratory birds to Sri Lanka. Nine islands of the Adam’s bridge lies within the Sri Lankan 
maritime zone and the third island west of Mannar island (Sand Island III 9.067°N 79.633°E), is 
the most important island for breeding seabirds in Sri Lanka. This 4 ha island is an important 
breeding site for several species of seabirds including Onychoprion fuscatus (Sooty Tern), O. 
anaethetus (Bridled Tern), Sternula albifrons (Little Tern), S. saundersi (Saunders’s Tern), 
Sterna dougallii (Roseate Tern), S. hirundo (Common Tern), Thalasseus bergii (Greater Crested 
Tern) and Anous stolidus (Brown Noddy). This is the only known breeding colony in Sri Lanka 
for these sea birds except for Greater Crested Tern and Little tern. 
 

                                                
14 http://www.birdlife.org/datazone/sitefactsheet.php?id=15257. 
15 Source of data: Field Ornithology Group of Sri Lanka (Affiliate) - Important Bird and Biodiversity Areas (IBAs). 

http://www.birdlife.org/datazone/sitefactsheet.php?id=15257
http://www.birdlife.org/datazone/sitefactsheet.php?id=15259
http://en.wikipedia.org/wiki/Limestone
http://en.wikipedia.org/wiki/Shoal
http://en.wikipedia.org/wiki/Rameswaram_Island
http://en.wikipedia.org/wiki/Tamil_Nadu
http://en.wikipedia.org/wiki/Mannar_Island
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Figure 7: Newly declared Adam's Bridge Marine National Park boundary  

about 4.5 km from the proposed Nadukuda GSS and Amaipaddukkai Bird area (marked with green dot/written in red) 
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4.1.3 Social and Cultural Development 
 
4.1.3.1 Population and Community 
 
55. The population of Mannar district was 103,688 in 2007, comprising mostly of Sri Lankan 
Tamils. According to the census of 1981, there are 106,900 people, which is about 0.7% of the 
Population of Sri Lanka. Estimated present population is 111,700. It is a predominantly Catholic 
Christian area, with an equal proportion of Muslim population and a few Sinhalase before 1990. 
Mannar is part of the "Catholic Belt" extending from Negombo to Jaffna.  
 
56. The ancient “Madu Church” is one of the ancient churches in Asia and located near 
Murunkan in the district. An ancient Kali Temple was demolished by Portuguese to construct the 
Catholic Church on the same location. Mannar district is unique in its vegetation and wildlife, 
contrasting with rest of Sri Lanka. The district is notably one of the few places in Sri Lanka 
where Boabab trees (Adansonia digitata) thrive. The Boabab tree, native to Africa, was bought 
by Arab sailors to feed camels. 
 
4.1.3.2 Population 
 
4.1.3.3 Employment 
 
57. Main production activities are crop agriculture (mainly paddy), fisheries and livestock 
farming. There are 11 major and medium irrigation schemes servicing 36,613 acres. Labour 
force in 1997 was 67.6 thousand of which about 12.4% were unemployed. 
 
4.1.3.4 Industries 
 
58. The local industries include a fish-canning factory, a Pesalai (now closed), slaterns, rice 
milling besides some small and cottage industries for drying of fish, pottery, carpentry, 
handicraft, and jewelry manufacturing. Figure 8 gives the details. 
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Figure 8 
Source: Statistical Handbook 2002 – Mannar district. (Adapted from Resettlement Programme 
Mannar district) 
 
4.1.3.5 Trade and Finance 
 
59. There are seven multi-purpose co-operative societies and 130 specialized co-operative 
societies and two state trading enterprises that have outlets in the district. Two state banks, the 
NSB and one private Commercial Bank operate branch offices. 
 
4.1.3.6 Housing 
 
60. Prior to displacement from Mannar there were roughly 23,700 houses. A large number 
were damaged or destroyed during the conflict. Over 50% are completely destroyed, 66% of 
which belong to displaced persons (DPs). Over 20% were partially damaged. Currently nearly 
900 houses owned by DPs are occupied by others, who for a variety of reasons are prevented 
from living in their own homes. Details in Figure 9 below: 

  

Figure 9 
Source: Field Survey 2003. (Adopted from Resettlement Programme Mannar district) 
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4.1.3.7 Water and Sanitation 
 
61. Mannar is located in the driest region of the country. For a variety of reasons, many 
areas in the district suffer shortages of potable water. Along Mannar’s coasts, well water often is 
saline. Deep and expensive tube wells are necessary to reach fresh aquifers. Areas where 
displacement occurred suffer from disused wells. Throughout the district, 44% of individual wells 
and 57% of common wells need repair or reconstruction. 
 
4.1.3.8 Education 
 
62. The education sector has been badly affected by the conflict. Though 90 of 111 schools 
are functioning, many of the original structures are damaged or destroyed. The SLA also has 
occupied a number of schools preventing their use. 
 
63. The total number of school-going children in Mannar is 25,783. The entire district is 
divided into two educational zones, Mannar and Madhu. In the Mannar Educational Zone, out of 
70 schools 54 are functioning. In the Madhu Educational Zone, where displacement was most 
severe, out of 41 schools 30 are functioning in their original places while six schools have been 
displaced by the occupying security forces. The remaining five that are non-functional are 
Muslim schools initially damaged during the war. Due to 12 years of displacement, these 
schools have further deteriorated. 
 
64. The total number of teaching positions for both zones is 1,303. However, currently there 
are only 799 positions filled, leaving 38% of teaching appointments vacant. The lack of teachers 
stems not from a dearth of qualified personnel but from insufficient funds for salaries and 
housing. 
 
4.1.3.9 Irrigation 
 
65. Agriculture is the mainstay of the population of the north and east. Ease of irrigation of 
paddy land plays a crucial role in its cultivation. Tank-irrigated agriculture declined sharply due 
to security problems, displacement, loss of agricultural equipment and machinery, and poor 
maintenance of tanks and water distribution systems. 
 
66. Sri Lanka’s tanks system includes major, medium and minor tanks. Major tanks are 
those that feed 400 or more ha. Medium tanks feed less than 400 ha but more than 80 ha. 
Minor tanks are those that feed 80 ha or less. The “Giants Tank,” which actually is in three 
AGA/DS divisions is administered by the Central Irrigation Department, feeds 162 minor tanks, 
61 of which are in Manthai West. The tank irrigates over 11,000 ha of paddy land. At the end of 
the monsoon season, excess water can be stored in a tank upstream (Tekkam Anicut) and 
irrigate an additional 2,500 ha. Giant Tank’s directly benefits 2,560 farm families. 
 
67. Akathimuripu is a major tank on the left bank of Aruvi Aru with a cultivated area of 
roughly 2,800 ha and an additional 225 ha irrigated by drainage water. Because local farmers 
were displaced completely in 1990, the tank and its structures have been abandoned. 1,840 
farm families were dependent on this tank. 
 
68. Viduyakulam is another major tank. It is located on the right bank of Motharagama Aru 
and provides irrigation to 560 ha through six minor tanks, plus another 91 ha. by drainage water 
each Yala and Maha. There are seven medium tanks in the district. Five are in Manthai West 
and two are in Madhu. They irrigate 4,347 ha. There are 347 minor tanks in the district providing 
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irrigation to 6,053 ha. 
 
4.1.4 Economic Development 
 
4.1.4.1 Agriculture: 
 
69. Agriculture is one of the key economic sectors in the district providing livelihoods for over 
15,000 families, approximately 67% of the population. Out of a land area of 200,206 ha, the total 
cultivable land is 37,160 ha (19%). Over 65% is under forest cover. The pattern of agriculture 
practiced is dependent on climate and tradition. The average rainfall in the district is 960 mm 
per year, the majority of which occurs during the northeast monsoon from October to March. 
Crop distribution is given in Figure 10. 

 

Figure 10 
Source: Department of Agriculture – Administrative Report 2001 (Adopted from Resettlement 
Programme Mannar district) 
 
4.1.4.2 Soil 
 
70. Major soil types found in Mannar district are given in Table 6: 
 

Table 6: Soil Types 
Type Nature of soil 
Reddish brown earth Good for other field crops, vegetables, horticulture and forestry. 
Grumusol (clay soil) High potential for paddy cultivation averaging 4.7 – 5.4 Mt per ha. 
Regosol Mainly found in Mannar Island – good for vegetables, Palmyra and 

Coconut. 
Yellow red latosol Found distinctively in coastal regions – good for vegetables, 

horticulture and other field crops. 
Source: Statistical Handbook 2002 – Mannar district. (Adopted from Resettlement Programme 
Mannar district) 
 
4.1.4.3 Fisheries: 
 
71. Fishing is a major contributor to the local economy of Mannar district. It provides the 
principal source of livelihood for a large portion of the population, particularly in Mannar and 
Musali Divisions, where over 50% and nearly 40% of families respectively rely heavily on fishing 
activities. Over 8,700 families in 52 villages are involved in fishing. 
 
72. The district has a marine coastline of 163 km, fresh water area of 4,867 ha and a 
brackish water area of 3,828 ha. The marine fishing area in the district stretches from 
Thavenpiddy to the north to Mullikulam in the east and Talaimannar to the south. In addition, 
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although the majority of anchorage facilities are damaged or destroyed, there are 29 separate, 
small fishing harbours spread around the coastline. 
 
4.1.4.4 Income Generation Activities 
 
73. Though the mainstays of the economy are agriculture and fishing, prior to the conflict the 
industrial sector was steadily expanding. One of the major industries in Mannar is salt 
production. Until 1989, the Mannar salterns produced between 3,500 and 4,000 Mt of salt per 
year. Since then, however, its capacity has reduced dramatically to 1,251 Mt per year. 
Currently, it supplies salt to fishing communities for dry fish production, to the ice factory at 
Pesalai, and to the Multi-Purpose Cooperative Societies (MPCSs) and private sector for 
consumption. 
 
74. In the past, the state-run Paddy Marketing Board (PMB) maintained a rice mill at 
Nanattan available to all the rice farmers in Mannar. However, since the PMB ceased 
operations, the purchasing, storage and milling of paddy is controlled by millers in Vavuniya 
district. 
 
75. Before the destruction of the railway network, clay (from Murunkan) was transported 
south to Kankasanthurai Cement Factory. Clay is readily available in the district. Although 
Mannar district has a large fishing population, currently there is no local boat manufacturing unit. 
Currently there is an ice plant operating in Pesalai that, although functioning, produces below 
capacity due to age, damage and neglect. 
 
4.1.4.5 Physical Cultural Resources-Archaeological/historical sites located in 
Mannar area 
 
76. Mannar has a rich and varied macro historical and archaeological history, covering a 
long span of human history. Mantai Port has played a key role in ancient trade world thousand 
years ago. Literary and Archaeological sources including inscriptions provide a concrete 
background to understand the importance of this area. 
 
77. Thirukketeeswaram Kovil (Figure 11A) located 13 km away from Mannar on the 
mainland is one of the pancha ishwaram, the five historical Sri Lankan Shiva temples 
established to protect the island from natural disaster. It’s an imposing site, with a towering, 
colourful gopuram. The shrine is known to have existed for at least 2400 years. The temple that 
laid in ruins has been restored, renovated and enlarged by various royals and devotees 
throughout its history.  
 
78. Our Lady of Madhu Church (Figure 11B) is Sri Lanka’s most hallowed Christian 
monument. It shelters Our Lady of Madhu, a diminutive but revered Madonna-and-child statue 
brought here in 1670 by Catholics fleeing Protestant Dutch persecution in Mannar. The vast 
Madhu compound also served as a refuge for those fleeing the civil war when refugee camps 
ringed the complex. 
 



36 

  
Figure 11A Figure 11B 

 
79. Fort of Mannar is situated at the Mannar Town of the Mannar Town (Uppululam) Grama 
Niladari division of the Mannar Divisional Secretariat. GPS Coordinates of the location is 079° 
55.011'E and 8° 58.540'N. The fort could be approached by driving 100 m after passing the 
bridge approaching the Mannar Town along the Colombo Thalaimannar A14 road. See Figure 
12 of the Fort of Mannar. 
 

  

Figure 12: Dutch Fort 
 

80. According to the ancient remains this fort has been built by Portuguese in 1560 which 
was repaired by the Dutch in 1796 after capturing it. The building materials used consist of 
majority of Corel Stones but evidence of the use of bricks could also identify. A Church, Courts 
Building, Bastions, Ramparts and other Buildings could be identified in this Fort. The 
tombstones constructed from 1670 to 1964 could be seen in the Church. These tombstones are 
decorated and most of the buildings consist of Dutch period architecture. The Fort has been 
declared as an Ancient Monument under the Antiquities Ordinance of Sri Lanka and belongs to 
the Department of Archaeology. (See Figure 13).  
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Figure 13. Archaeologically Important Sites in the Mannar Island 

 
81. Ancient baobab tree (Figure 14) located 1.2 km northeast of the town centre was 
allegedly planted by Arab traders. It has a circumference of 19.5m and is believed to be over 
750 years old. Locals in Mannar refer to it as the ali gaha (elephant tree) since its tough, gnarled 
bark resembles the skin of an elephant.  
 

 
Figure 14 

 
82. The Old Thalaimannar Lighthouse (Urumalai Lighthouse – Figure 15A) is located in the 
southern coast of the island at the start of the Adams Bridge. This is an Iron Structure where fire 
was used as the navigation light at the top. It is said to have been constructed in the colonial 
era.  
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83. The new Talaimannar lighthouse (Thalaimannar lighthouse) was built in 1915 and was 
19m high. Adam’s tomb (Figure 15B) is another important historical site located in Urumalai 
area where Muslims believe that a 40 feet tall man by the name of Adam is buried. It is said that 
he walked to Mannar from India across sand bars and later it was named as Adam’s bridge. 
 

  
Figure 15 A Figure 15 B 

 
4.2 Baseline Data for Study Area 
 
84. The baseline data collection for the Mannar–Nadukuda line is divided into following 
sections: 

- Physical Resources Assessment 
o Physiographical and Topographical conditions 
o Air, Water, Noise, Soil 

- Hydrogeological and Hydrology Assessment 
- Landuse 

o GIS mapping 
- Ecological 

o Terreterial Habitats 
o Marine Habitats 
o Avifauna  

 
85. The following sections cover the entire 29.1 km transmission line including the 7 km long 
line inside the Vankalai Sanctuary area. 
 
4.3 Physical Resources Assessment 
 
4.3.1 Physiographical and topographical conditions of the area. 
 
86. The part of proposed power line (point (A) to Point (D)) lies on the study area and it runs 
through the Mannar lagoon (Ramsar site). Points (A) and point (D) are in proposed grid stations. 
Point (D) is located on the Mannar island while point (A) located in the main land. The middle 
section of the proposed power line, between point (B) and (C) lies on the Vankalai Sanctuary.  
 
87. The map of the study area including the proposed transmission line is given in Figure 
16. 
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Figure 16: Map of the study area, Mannar, Sri Lanka. 

 
 
88. The study area generally shows the flat and undulating topography. Lagoons, small 
islands (land mass) and sea are main characteristic morphological features in the Vankalai 
Sanctuary area. Clusters of coastal and marine wetlands are also associated with the Vankalai 
Sanctuary. 
 
89. The studied area is located as a part of north-western semi-arid zone of Sri Lanka, 
receiving a mean annual rain fall around 950 mm, mainly during the northeast monsoon period 
between October to February. The heaviest rainfall receives from October to December. The 
average annual temperature is around 27°C. 
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4.3.2 The geological conditions of the study area. 
 
90. Geologically, the study area is underlain by sedimentary rock formations such as 
Miocene limestones and Mannar sandstone resting on the Precambrian basement rock of 
granitic gneisses. According to the previous studies, the thickness of Miocene layers varies from 
place to place and dipping of Miocene beds is towards the western direction. The thickness of 
the limestone layer is increasing with the dipping towards western direction. The simplified 
geological cross section of the area is given in Figure 17.  
 

 
Figure 17: Geological cross section along the AB line, Murunkan Basin. 

 
91. The limestone bed is covered with recent unconsolidated beach sand, terrestrial sand, 
clay, lagoonal deposits, ferruginous gravels, and latosols. Lagoonal deposits are mainly 
composed of mixture of silty clay, silt/fine sand, clay, and sandy clay. The shell fragments are 
common in lagoonal deposits and these deposits are confined to lagoons, marine wetlands, and 
its adjoining areas.  
 
92. The unconsolidated coastal sand deposits are main superficial deposits found in the 
study areas within the Mannar Island. The top most layers up to 3-4 m is mainly composed of 
light brown coloured sand and shell fragments are underlying sandy layers. The lithological 
details of the bore holes at Point ‘X’ and ‘Y’ are given in Figure 16 above and Table 7 below. 
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Table 7: Type of Lithological Details 
Section(m) Lithological details in point’X’ Lithological details in point’Y’ 
00.00-01.50 Light brown, loose, poorly graded, find sand. Grey coloured, silty clay with 

shell fragments. 
01.50-03.00 Brown, well graded, fine to course sand. 

Groundwater level at 2.2 below ground level.  
Grey coloured, silty clay with 
shell fragments. Electrical 
conductivity of water is 29000 
µm/cm 

03.00-04.50 Brown, poorly graded, medium sand with shell 
fragments. Electrical conductivity of water is 290 
µm/cm  

Black coloured, clay rich 
formation with shell fragments.  

04.5-08.00 Dark brown, fine to medium, sand with shell 
fragments. Electrical conductivity of water is 360 
µm/cm 

08.00-09.00 Dark brown, sandy silt with shell fragments. Electrical 
conductivity of water is 360 µm/cm 

Black coloured, hard, silty clay 
rich formation with shell 
fragments. 09.00-10.00 Brown, calcarious sandstone with shell fragments. 

Electrical conductivity of water is 350 µm/cm 
10.00-12.00 Brown, calcarious siltstone with shell fragments. 

Electrical conductivity of water is 280 µm/cm 
Black coloured, hard, 
silty/sandy clay rich formation 
with shell fragments. Electrical 
conductivity of water is 29000 
µm/cm. 

12.00-13.00 Brown, calcarious sandstone with shell fragments. 
Electrical conductivity of water is 1200 µm/cm. Hole 
completed at 13 m below ground level.  

 
Point ‘X” (102625,419175)-Drilled bore hole by using cable tool drilling for Mannar Water Supply scheme in 1981, National 
Water Supply and Drainage Board. 
Point”Y” (104250, 415550) - Investigation hole drilled in 2013 for construction of bridge for rail way,  

 
4.3.3 Water, Noise and Vibrations, Soil Quality (environment parameters) 
 
93. The primary tests were conducted by a recognized laboratory - Geological Survey and 
Mines Bureau. The environmental monitoring for Water, Soil and Noise were conducted at the 
different locations inside the Vankalai Sanctuary and along with the transmission route. Volume 
2 Section 7 contains all actual testing reports from the laboratory from the field samples 
collected. 
 
Surface and groundwater quality 
 
94. The field investigation was conducted few days after the heavy raining and it was 
observed that the most of the depressions in the area are filled with water. Also, it was noted 
that water in the some of depressions are flowing to the lagoons and sea water in the northern 
area (Palk Bay) flows to the Gulf of Mannar through the Vankalai Sanctuary. 
 
95. Generally, water can be categorized into four groups as below based on the total 
dissolved solid (TDS) reading in water (Table 8).  
 

Table 8: Types of Water 
Water Type Total Dissolved solid(mg/l) 
Fresh Water Less than 1000 
Brackish Water 1000-10,000 
Saline water 10,000-30,000 
Brine More than 30,000 

 
96. During the field, total dissolved solid (mg/l) and electrical conductivity (EC) of water 
(µs/cm) was measured in groundwater as well as in surface water bodies. Details are given in 
Table 9. 
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Table 9: Details of the field measurement of surface water and ground water of study 
area 

Location Coordinates EC-
µs/cm 

TDS 
(mg/l) 

Water 
type 

Remark  

Surface water  
Point 1 109191,410924 1600 829 fresh Collected rain water in 

depression. 
Point 2 108956,410780 3180 1656 Brackish Flowing water from depression to 

lagoon(SW 1) 
Point 3 108624,410554 3200 1640 Brackish Flowing water from depression to 

lagoon 
Point 4a 107818,409876 6800 3420 Brackish water at upper part of lagoon 
Point 5 107453,410415 6400 3206 Brackish water at upper part of lagoon 
Point 6 107333,410963 9490 4648 Brackish water in lagoon(SW 2) 
Point 7 109394,413639 2300 1100 Brackish Flowing of depression water to 

lagoon 
Point 9 108054,413036 6500 9810 Brackish Lagoon 
Point 10 107066,413653 36000 17617 saline Lagoon(SW 3) 
Point 11 104379,415510 41500 27666 saline Lagoon(SW 4) 
Point 12 103426,416905 47600 31415 brine Lagoon area(sea water flowing 

from Palk Bay to Gulf Of Mannar) 
–SW 5  

Point 13 105477,414699 42000 27726 saline Lagoon area(sea water flowing 
from Palk Bay to Gulf Of 
Mannar)-SW 6  

Point 14 106290,416064 42000 27720 saline Lagoon area(sea water flowing 
from Palk Bay to Gulf Of Mannar)  

Point 15 105763,418063 43000 28000 saline Lagoon area(sea water flowing 
from Palk Bay to Gulf Of Mannar)  

Point 16 106858,419178 43000 28000 saline Sea 
Point 22 109349,415803 42450 27360 saline Sea 
Point 23 109144,417238 43150 28450 saline Sea 
Point 24 107914,412420 15200 8600 Brackish Lagoon 
Point 25 109315,414572 17350 9915 Brackish Lagoon 
Point 26 106273,411594 16500 8780 Brackish Lagoon 
Point 27 106854,410266 17250 9200 Brackish Lagoon 
Point 28 105350,413035 45750 26000 saline lagoon 
Groundwater 

Point 4 108173,410200 6220 3049 Brackish Dug well close to lagoon(DW1) 
Point 8 109184,413162 6220 9267 Brackish Dug well close to lagoon(DW2) 
Point 18 91521,426878 744 365 fresh Dug well at fresh water lens(DW 

3) 
Point 19 91580,426862 520 260 fresh Dug well at fresh water lens 
Point 20 93255,425873 2450 1201 Brackish Dug well close to coast(DW 4) 
Point 21 97448,424964 612 127 fresh Dug well at fresh water lens(DW 

5) 
 
97. During the field works, six surface water samples and five groundwater samples were 
collected and water samples were analyzed at Water resource Board Laboratory, Hector 
Kobbekaduwa Lane, Colombo 07.  
 
98. The analyzed water quality parameters are given below (Table 10 and Table 11) and 
EIA Volume 2 Section 7. The water sampling points are given in the Figure 18. 
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Figure 18: Water sampling points within the Vankalai Sanctuary and surrounding area, 

Mannar. 
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Table 10: Chemical quality of surface water samples within the Vankalai Sanctuary, 
Mannar. 

Substance or 
Characteristic 

SLS Drinking Water Standards 
614 :1983 Part 1 

Results 

Maximum 
Desirable 

Level in mg/L 

Maximum 
Permissible 

Level in mg/L 

SW 01 SW 02 SW 03 SW 04 SW 05 SW 06 

Appearance   Clear Clear Slightl
y 
Turbid 

Clear Clear Slightly 
Turbid 

Colour 5 PtCo units 30 PtCo units 375 26 23 7.0 0.0 6.0 
Temperature (C˚)   27 26.9 26.9 26.9 26.9 26.9 
Turbidity in NTU 2 NTU 8 NTU 1.4 0.7 3.8 3.6 1.4 2.0 
pH  7.0 to 8.5 6.5 to 9.0 7.2 8.2 7.7 7.2 7.8 7.7 
Electrical Conductivity in 
µs/cm  

750 3500 3180 9490 36000 41500 47600 42000 

Total Hardness in mg/L (as 
CaCO3) 

250 600 320 950 3750 3750 4500 4000 

Total Alkalinity in mg/L (as 
CaCO3) 

200 400 422 108 132 157 144 132 

Total Dissolved Solids in 
mg/L 

500 2000 1556 4648 17617 27666 31416 27720 

Calcium in mg/L (as Ca) 100 240 48.0 84.1 240 240 240 240 
Magnesium in mg/L (as Mg) 30 mg/L if 

SO4=250 
150 mg/L if 
SO4<250 
mg/L 

140 48.5 179 765 765 947 826 

Total Iron in mg/L (as Fe) 0.3 1.0 0.1 0.01 0.3 0.1 0.08 0.08 
Chloride in mg/L (as Cl) 200 1200 733 2332 3332 8568 12376 11186 
Sulphate in mg/L (as SO4) 200 400 120 360 1725 1725 1700 1900 
Fluoride in mg/L (as F) 0.6 1.5 1.6 1.3 3.1 3.0 3.5 3.2 
Salinity in ppt   1.7 5.3 22.7 26.7 31.1 27 
Nitrate in mg/L (as N)  10 1.2 4.8 3.7 5.3 5.8 5.9 
Phosphate in mg/L (as PO4)  2.0 1.6 0.6 1.4 0.3 0.4 0.6 

 
Table 11: Chemical quality of groundwater within the project area, Mannar. 

 

Substance or Characteristic SLS Drinking Water Standards 614 
:1983 Part 1 

Results 

Maximum Desirable 
Level in mg/L 

Maximum 
Permissibl
e Level in 

mg/L 

DW 01 DW 02 DW 03 DW 04 DW 05 

Appearance   Clear Clear Clear Clear Clear 

Colour 5 PtCo units 
30 PtCo 
units 

39 66 0.0 42 6.0 

Temperature (C˚)   26.9 26.7 26.8 26.7 26.7 
Turbidity in NTU 2 NTU 8 NTU 1.9 0.7 0.5 1.3 0.4 
pH  7.0 to 8.5 6.5 to 9.0 8.1 7.8 7.5 7.5 7.5 
Electrical Conductivity in µs/cm  750 3500 6220 18910 744 2450 612 
Total Hardness in mg/L (as CaCO3) 250 600 400 1500 190 430 270 
Total Alkalinity in mg/L (as CaCO3) 200 400 531 446 157 760 325 
Total Dissolved Solids in mg/L 500 2000 3049 9267 365 1201 300 
Calcium in mg/L (as Ca) 100 240 40 60 44.0 24 44 

Magnesium in mg/L (as Mg) 
30 mg/L if SO4=250 
150 mg/L if SO4<250 
mg/L 

140 72.8 328 19.4 89.8 38.8 

Total Iron in mg/L (as Fe) 0.3 1.0 0.0 0.0 0.03 0.3 0.02 
Chloride in mg/L (as Cl) 200 1200 1237 3903 128 404 28.5 
Sulphate in mg/L (as SO4) 200 400 290 700 32.0 64 5.0 
Fluoride in mg/L (as F) 0.6 1.5 1.3 1.9 0.7 1.6 0.8 
Nitrate in mg/L (as N)  10 4.6 20.6 2.9 3.5 2.9 
Salinity in ppt   3.4 11.2 0.4 1.3 0.3 
Phosphate in mg/L (as PO4)  2 0.3 1.3 0.6 0.8 1.0 
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99. The results of the surface water analysis revealed that hardness, magnesium, calcium, 
EC, chloride, sulphate, salinity, and nitrate have positive correlation with TDS. It was noted that 
phosphate concentration of water in depression storage is comparatively higher than the other 
samples and it could be due to the adding of agricultural nutritions to the overland flow during 
the rainy period. Other measured parameters of all surface water samples are within similar 
range.  
 
100. Concentration of Hardness, magnesium, EC, TDS, salinity, fluoride, chloride, alkalinity, 
and hardness in fresh water are lower compared to the brackish groundwater.  
 
101. According to the field observations, different types of surface water within the Vankalai 
Sanctuary and surrounding area are given in Figure 19. The spread area of brackish water is 
limited only to the lagoons while saline water lies in other surface water areas within Vankalai 
Sanctuary. The spread areas of brackish water within the Vankalai Sanctuary are changed 
during the year and it could be depended on the climate of the area and behavior of sea wave 
pattern of the Mannar area. The spread area of brackish water could be wider during the heavy 
rainy period and spread area of brackish water is limited during the dry period. EIA Volume 2 
Section 7 provides testing reports for all 11 sampling locations. 
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Figure 19: Different types of surface water within the Vankalai Sanctuary and 

surrounding area, Mannar. 
 
Existing Noise Levels within the Proposed Project Area 
 
102. The proposed transmission line trace from Nadukuda to Mannar is generally lies along 



47 

lagoonal areas and on scrublands. Also the proposed project area is located within urban 
council limits & Pradeshiya Sabha limits. Therefore, the proposed project area is considered as 
medium to low noise area according to the National Environmental (Noise Control) Regulation 
No.01 of 1996 Extraordinary Gazette No. 924/12, 1996 (refer EIA Volume 2 Section 7).  
 
103. Noise levels of existing environment in close proximity to the proposed power line were 
measured in 14 representative locations including Mannar and Nadukuda grid sub stations with 
the aid of RION NL-22 Noise level meter (Type 2) for one hour at each location in a day time 
(Table 12). Within this 1 hour recorded time, LAeq (Equivalent Continuous Noise Level) value of 
existing noise levels of each location were noted down and shown in below Table 12. Noise 
sampling locations are shown in Figure 20. 

 
Table 12: Recorded Noise Levels in Proposed Project Area 

No. Location  
GPS 

Co-ordinates 
Recording Time 
Period(hr:min) 

LAeq Value 
(dB) 

01. 
Proposed Land for Mannar Grid Sub Station 

110279E 
408310N 

01hr : 00min 57.6 

02. Proposed power line trace intersects A14 
road at 71km post 

110102E 
411318N 

01hr : 00min 57.8 

03. Proposed power line trace intersects B 
grade road  

109118E 
412938N 

01hr : 00min 48.9 

04. Proposed power line trace intersects A14 
road at 79km post 

107234E 
413333N 

01hr : 00min 59.7 

05. Proposed power line trace parallel to 
railway line at lagoon 

105426E 
414775N 

01hr : 00min 55.3 

06. Proposed power line trace parallel to 
railway line bridge at lagoon 

104428E 
415463N 

01hr : 00min 56.2 

07. Proposed power line trace parallel to 
railway line bridge at lagoon 

103460E 
416804N 

01hr : 00min 53.7 

08. Proposed power line trace parallel to 
railway line at Mannar railway station 

103216E 
417628N 

01hr : 00min 49.0 

09. Proposed power line trace intersects 
Thalvupadu road 

102801E 
420210N 

01hr : 00min 55.2 

10. Proposed power line trace intersects 
Thalvupadu road 

100675E 
421363N 

01hr : 00min 61.0 

11. Proposed power line trace intersects 
Malvadi road 

99462E 
422772N 

01hr : 00min 43.6 

12. Proposed power line trace intersects 
Olluthadavai road 

97319E 
424763N 

01hr : 00min 41.4 

13. Proposed power line trace intersects 
Vayadipanna road 

94127E 
427247N 

01hr : 00min 52.7 

14. Proposed land for Nadukuda Grid Sub 
Station 

91920E 
427511N 

01hr : 00min 52.8 

 
104. Any existing predominant noise source couldn’t be identified other than noise arising 
from day to day human activities, noise coming from animals like birds and noise arises due to 
vehicular traffic. The observed traffic noise at the vicinity of the site is low during day and night.  
 
Existing Ground Vibrations within the Proposed Project Area 
 
105. Generally, the proposed project area does not have any heavy machinery, heavy 
industry or heavy construction; but only normal day to day activities. Only very few activities 
were observed during the field investigations which can cause any recordable ground vibration 
such as transportation activities, building constructions, major roads & railway lines 
constructions. However, there were no blasting activities observed within the proposed project 
area which can generate significant ground vibrations. The most prominent activity for a 
significant ground vibration from these existing activities is pile driving for construction of 
Railway Bridge in Mannar railway line. 
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106. During the field investigations 14 number of representative locations were selected to 
examine the existing recordable ground vibrations within the proposed project area with the aid 
of “Instantel Blasmate III” seismograph machine. From this seismograph the PPV (Peak Particle 
Velocity) value of ground vibrations were recorded for 15 minutes period in each location. 
Recorded ground vibrations are shown in Table 13 below. Ground vibration measuring locations 
are shown in Figure 20. 

 
Table 13: Ground Vibration readings 

No. Location 
GPS 

Co-ordinates 

Recorded Ground Vibrations-PPV 
Date 

(DD/MM/YY) 
Time  

(hr:min:sec) 
Vibration Value (mm/s) 

01. 
Proposed Land for Mannar 
Grid Sub Station 

110279E 
408310N 

03/02/2014 11:55:04 0.079 
03/02/2014 11:55:08 0.048 
03/02/2014 11:55:14 0.063 

02. 
Proposed power line trace 
intersects A14 road at 
71km post 

110102E 
411318N 

03/02/2014 13:00:53 0.130 

03. 
Proposed power line trace 
intersects B grade road  

109118E 
412938N 

03/02/2014 No recordable ground vibrations 

04. 
Proposed power line trace 
intersects A14 road at 
79km post 

107234E 
413333N 

03/02/2014 14:29:03 0.140 
03/02/2014 14:29:11 0.190 
03/02/2014 14:29:16 0.220 
03/02/2014 14:29:38 0.130 
03/02/2014 14:30:22 0.130 

05. 
Proposed power line trace 
parallel to railway line at 
lagoon 

105426E 
414775N 

03/02/2014 15:06:47 0.140 
03/02/2014 15:06:49 0.170 
03/02/2014 15:07:05 0.130 
03/02/2014 15:07:08 0.140 
03/02/2014 15:07:10 0.140 

06. 
Proposed power line trace 
parallel to railway line 
bridge at lagoon 

104428E 
415463N 

03/02/2014 No recordable ground vibrations 

07. 
Proposed power line trace 
parallel to railway line 
bridge at lagoon 

103460E 
416804N 

03/02/2014 15:38:11 0.130 

08. 
Proposed power line trace 
parallel to railway line at 
Mannar railway station 

103216E 
417628N 

03/02/2014 No recordable ground vibrations 

09. 
Proposed power line trace 
intersects Thalvupadu 
road 

102801E 
420210N 

03/02/2014 

17:34:47 0.620 
17:34:48 0.570 
17:34:49 0.810 
17:34:50 0.560 
17:34:52 0.160 

10. 
Proposed power line trace 
intersects Thalvupadu 
road 

100675E 
421363N 

03/02/2014 No recordable ground vibrations 

11. 
Proposed power line trace 
intersects Malvadi road 

99462E 
422772N 

04/02/2014 No recordable ground vibrations 

12. 
Proposed power line trace 
intersects Olluthadavai 
road 

97319E 
424763N 

04/02/2014 No recordable ground vibrations 

13. 
Proposed power line trace 
intersects Vayadipanna 
road 

94127E 
427247N 

04/02/2014 No recordable ground vibrations 

14. 
Proposed land for 
Nadukuda Grid Sub 
Station 

91920E 
427511N 

04/02/2014 

10:12:39 0.170 
10:12:40 0.160 
10:15:10 0.480 
10:15:12 1.760 
10:15:17 2.710 
10:15:20 1.210 
10:15:24 2.160 

 
107. During these measurements very few number of ground vibrations recorded as 
significant. From these significant ground vibrations most of them are due to road construction 
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activities and railway line construction activities, however the origin of very few of these 
significant ground vibrations are difficult to identify. According to Central Environmental 
Authority standards for ground vibrations, Most of these recorded ground vibrations are within 
safe range to the community and their structures (refer EIA Volume 2 Section 7). Noise 
sampling locations are given in Figure 20 below. The instruments used are shown in Figure 21. 

 
Figure 20: Noise Locations 

Vibration measuring meter- Instantel Blasmate III 
seismograph machine 

Noise measuring meter- RION NL-22 Noise level 
meter (Type 2) 

Figure 21: Noise Measuring Equipment 
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Soil Properties within the Proposed Project Area 
 
108. The proposed transmission line trace from Mannar to Nadukuda lies along lagoonal 
areas, estuaries and dune areas. Within the proposed project area soil formation can be 
categorized into three groups as lagoonal and estuarine deposits, alluvium silt or clay deposits 
and beach or dune sand deposits. However in the each soil formation sand fraction is higher 
when compared with other soil formations in Sri Lanka. A characteristic feature in the proposed 
project area is the presence of mineral sand with high percentage along the coastal zone. 
 
109. However few analysis were carried out to check the soil properties within the proposed 
project area. Five representative sampling locations were selected based on soil formation of 
the project area. Sample collected locations area shown in Figure 22. Figure 23 shows the 
equipment used for collecting soil samples. At these sampling locations hand augering were 
conducted up to 1.0 – 1.5 m depth. Representative soil sample were collected by each 0.5m 
depth or when formation is changed. These collected samples were sent to conduct the further 
laboratory analysis, mainly particle size distribution and atterberg limits test. Results of this 
analysis were attached in EIA Volume 2 Section 7. According to the results of laboratory 
analysis and the Unified Soil Classification System (USCS) it was revealed that the collected 
soil samples can be categorized as shown in below Table 14 and Table 15. 
 

Table 14: Unified Soil Classification System (USCS) 
Major divisions Group 

symbol 
Group name 

Coarse grained soils 
more than 50% 
retained on or 
above No.200 
(0.075 mm) sieve 

gravel > 50% of coarse 
fraction retained on No. 
4 (4.75 mm) sieve 

clean gravel <5% 
smaller than #200 
Sieve 

GW well-graded gravel, fine to coarse gravel 
GP poorly graded gravel 

gravel with >12% 
fines 

GM silty gravel 
GC clayey gravel 

sand ≥ 50% of coarse 
fraction passes No.4 
sieve 

clean sand SW well-graded sand, fine to coarse sand 
SP poorly graded sand 

sand with >12% 
fines 

SM silty sand 
SC clayey sand 

Fine grained soils 
50% or more 
passing the No.200 
sieve 

silt and clay liquid limit < 
50 

inorganic  ML Silt 
CL clay of low plasticity, lean clay 

organic  OL organic silt, organic clay 
silt and clay liquid limit ≥ 
50 

inorganic MH silt of high plasticity, elastic silt 
CH clay of high plasticity, fat clay 

organic OH organic clay, organic silt 
Highly organic soils Pt peat  

 
Table 15: Collected soil sample categorization according to USCS with analysis results 

Soil 
Sample 
No. 

Location GPS Results Category 

SS 01 
Proposed Land for Mannar 
Grid Sub Station 

110207E 
408300N 

 ~ 68% retain on 0.063 mm sieve 
 100% passing 5.00mm sieve 
 ~ 32% fines 

SM-Silty Sand 

SS 02 
Proposed Power line trace 
intersects A14 road at 79th km 
post 

107237E 
413336N 

 ~ 63% retain on 0.063 mm sieve 
 100% passing 5.00mm sieve 
 ~ 37% fines 

SM-Silty Sand 

SS 03 
Proposed Power line trace 
parallel at constructing bridge 
for railway line 

103451E 
416786N 

 ~ 92% retain on 0.063 mm sieve 
 100% passing 5.00mm sieve 
 ~ 8% fines 

SW-well-graded sand, fine 
to coarse sand 

SS 04 
Proposed power line trace 
intersects B grade road 

109010E 
412974N 

 ~ 58% retain on 0.063 mm sieve 
 100% passing 5.00mm sieve 
 ~ 42% fines 

SC-Clayey Sand 

SS 05 
Proposed Land for Nadukuda 
Grid Sub Station 

91952E 
427486N 

 ~ 99% retain on 0.063 mm sieve 
 ≥ 100% passing 5.00mm sieve 
 ~ 1% fines 

SW-well-graded sand, fine 
to coarse sand 

http://en.wikipedia.org/wiki/Sieve
http://en.wikipedia.org/wiki/Gravel
http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Silt
http://en.wikipedia.org/wiki/Clay
http://en.wikipedia.org/wiki/Liquid_limit
http://en.wikipedia.org/wiki/Inorganic
http://en.wikipedia.org/wiki/Organic_material
http://en.wikipedia.org/w/index.php?title=Organic_clay&action=edit&redlink=1
http://en.wikipedia.org/wiki/Plasticity_(physics)
http://en.wikipedia.org/wiki/Elasticity_(physics)
http://en.wikipedia.org/wiki/Peat
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Figure 22: Soil Sampling Locations 

 

   

Taking soil samples Taking soil samples Soil auger 

Figure 23: Taking soil samples 
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4.4 Hydrological and Hydrogeological assessment in Study Area. 
 
4.4.1 Study methodology followed for Hydrogeology Survey 
 
110. Main component of the project is construction of towers inside the Vankalai Sanctuary 
for transmission of power. All available information such as topographic maps, geology and 
hydrogeology maps, water resources (quality and quantity) data, rainfall, pan evaporation, and 
land use in the project area were collected and arranged according to the project requirements.  
 
Desk Study 
 
111. Initially, availability of groundwater and their conditions were identified by using existing 
reports and maps (structural geological map, topographic, geological map, air photos, and 
satellite images). This information will be matched with the available groundwater data in 
existing wells and are very useful to identify the groundwater occurrence and distribution pattern 
in the proposed project areas. The depth to different water bearing formations, thickness of 
water bearing formations, their inflow data were collected from existing wells in the project area. 
By using this information, different type of aquifers and their distributions can be evaluated. The 
available meteorological data were analyzed to observe the groundwater recharge scenarios 
and availability of surface water resources in the project area. The available chemical data on 
water sources with positioning data are interpreted to observe the spatial variation of chemical 
quality of water in the project area. The data gaps within the project area and areas to be further 
studied will be identified for the detailed field visits. 
 
Reconnaissance field visit 
 
112. In this stage, a through idea of all project components as locations and its details, and 
the power line route were studied. In addition, groundwater discharge and recharge area, 
surface water bodies and flow conditions, and water level changers during the year, and water 
quality observation from peoples in the project area were collected. After assessing all 
information, it is possible to select areas for detailed investigation to collect data for filling gaps.  
  
Detailed field investigation 
 
113. During the field investigation, surface and groundwater data were collected. The 
positioning data, surface water availability in tanks and streams, surface water in depressions, 
surface water flows in land and lagoon, groundwater level changes and response to the rainy 
spell, well depth, water bearing zones and geological materials and standing water level in 
existing wells will be collected from project area. In addition, field measurement on water quality 
such as electrical conductivity and Total Dissolved Solid (TDS) will be collected by using field 
instrument.  
 
114. In addition, representative number of water samples from surface water bodies and 
groundwater wells will be collected and analyzed for selected chemical and physical 
parameters. The subsurface information and groundwater occurrences on different areas along 
the proposed power line will be collected. 
 
Data interpretation and report writing according to the project requirement 
 
115. The groundwater and surface water data were analyzed with the meteorological data to 
understand the groundwater and surface water characteristics. In addition, groundwater level 
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data will be used to determine the groundwater movement and flow directions. The measured 
water quality data by field instrument will be used to categorize different water types. The 
analyzed water quality data will be evaluated with the hydrogeological, hydrological, 
meteorological, and geological conditions of the project area. The relevant maps were included 
to the report. In addition, impacts on water resources and water quality due to proposed project 
activities and mitigatory measures will be discussed. 
 
4.4.2 The hydrogeological and hydrological conditions of the study area. 
 
116. It is noted that hydrological and hydrogeological conditions in the study area (point(A) to 
point (B), point (B) to point (C), and point (C) to point (D)) between the two grid stations are 
different and their characteristic features are given below separately. 
 
Between Nadukuda to Vankalai Sanctuary Border (from point(C) to point (D)) 
 
117. The area from point(C) to point (D) is part of the Mannar Island. It is noted that no 
surface water drainage system or stream segments are located in Mannar Island due to 
presence of the unconsolidated sandy/silty formations on the ground surface and top parts of 
the subsurface formations. The overland flow/run off rarely observed at the ground surface due 
to the higher porosity and hydraulic conductivities at the upper subsurface formation. Therefore 
fresh surface water resources are not available and only available fresh water resource of the 
area is groundwater. The groundwater occurs as unconfined aquifer in the sandy formation as 
lenses over the saline and brackish water. Thickness of the fresh water lenses are decreases 
towards the sea and groundwater close to the lagoon and coast is generally saline/brackish. 
 
118. The 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 rainfall around 950 
mm. The heaviest rainfall is received from October to December. Therefore, groundwater 
recharge will be taken place during the period of October to December.  
 
119. The groundwater level during the period of investigation period is about one- two meter 
below the ground level. However, the depth to groundwater with respect to ground level is totally 
dependent on the topography of the area. The average groundwater level fluctuation of the area 
is about one and half meter and comparatively which is to be lower toward the sea in the area. 
Generally, groundwater moves from land to coast direction. The peoples of the area totally 
depend on the groundwater for their domestic purposes from existing dug well as given in 
Figure 24. Five existing wells were used to draw water samples along the transmission line. 
None of the wells are situated close to 100 m from the transmission line. 
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Figure 24: Existing dug well in Mannar Island 

 
120. During the rainy period, large amount of rainwater is infiltrated and finally added to the 
groundwater table and groundwater level reaches to the ground level and sometime, rain water 
occurs as puddles at depressions. The stagnated water appears as surface water bodies. 
However, this water is available only for few weeks after the rainy period.  
 
121. In the area close to the coast, groundwater level, groundwater quality, and position of 
interface between fresh water and seawater slightly change with respect to the tidal effect that is 
a natural occurring phenomenon. The influence area is very small and occurs only along the 
coast and it is totally depending on the coastal morphology. The sea water level variation of Sri 
Lanka due to tidal effect is from 0.5 m to 0.75 m (Source; NARA, Mutwell Tidal gauge). The 
continuous measurement on variation of groundwater level with respect to tidal effect is not 
available in Mannar area or Sri Lanka. However, the literature revealed that groundwater level 
fluctuation due to tidal effect is very low and nonlinear, and is negligible in regional scale. Ex: 
Groundwater level fluctuation is 0.3 feet compared to the tidal fluctuation of about 10 feet at La 
Conner gage (USA).  
 
Within Vankalai Sanctuary (Ramsar Wetland Area – between point (B) to point (C)) 
 
122. The area from point (B) to point (C) is part of the Vankalai Sanctuary. Some 
characteristic morphological features are lagoons, small Islands (land mass), wetlands, and the 
sea. The top most layers of small islands and the areas in and around the lagoons are mainly 
composed of beach sand, shingle or pebble shores, lagoon deposits, intertidal mud, sand, and 
salt flats.  
 
123. There are two main lagoons located within the Vankalai Sanctuary and these lagoons 
are Periya Kalapuwa and Vankalai lagoon. These lagoons are shallow and gently sloping 
towards the coast. Periya Kalapuwa is largest lagoon and connected to the sea towards the 
northern side by two inlets between barrier islands. Vankalai lagoon also connected to the Gulf 
of Mannar through two inlets between barrier islands.  
 
124. The size of the inlets, precipitation, evaporation, and inflow of fresh water are main 
controlling factors for the nature of the lagoon. The rainfall of the area is low (950 mm per year) 
and seasonal while annual potential evaporation is more than the annual rainfall. According to 



55 

the information collected from the area, these lagoons are seasonal (no water in the dry period).  
 
125. These inlets are allowed to the interchange the water between lagoon and sea. During 
the northeast monsoonal period (rainy), overland flows and wastewater from paddy lands flow to 
the lagoons. Also, it was noted that most of depression are filled water of fresh water due to the 
experience of heavy rain (Figure 25). These lagoons and its surrounding areas including 
wetlands play very important role for the detention of foods during the rainy period.  
 

 

Figure 25: Collection of rain water at depression area (marsh land) in and around the 
areas close to the Periya Kalapuwa.  
 
126. During the low tide, water in the lagoon flows to the sea while flow system reverse during 
the high tide. The fresh water lies over the saline water in the lagoons and also mixing could 
take place due to the tidal currents. Due to this flow system, lagoons tend to accumulate and 
cycling sediments coming from overland flows and sediments bring into lagoon through inlets by 
the tide.  
 
127. According to the information collected, seawater in the northern area (Palk Bay) flows to 
the Gulf of Mannar through the Vankalai Sanctuary mainly during the north east monsoon.  
 
128. The salt in the water at lagoon, marshes, and depression areas are deposited on the 
ground surface due to the higher evaporation and these salts are dissolved with the water 
during the rainy period. The part of these salts is infiltrated and added to the groundwater of the 
area. Therefore, the groundwater close to the lagoon environment is generally saline. In 
addition, development of fresh groundwater lenses close to the investigated lagoons could not 
be possible due to the topographical and hydrogeological conditions of the lagoon area. Only 
one dug well has been constructed at the area close to the lagoon (Figure 26) and groundwater 
level is close to the ground level during the investigated period. This well is not used for any 
purposes due to the high conductivity of water. 
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Figure 26: Existing dug well at the area close to the Periya Kalapuwa (lagoon). Mannar. 

 
Between Vankalai Border to Mannar GSS (Area from point (A) to point (B)) 
 
129. The area from point (A) to point (B) is part of the main land. The main land around the 
point (A) to Point (B) shows flat and undulating topography and general slope direction is from 
land to the coast. It is noted that two seasonal minor streams flow to the sea at the area close to 
the eastern boundary of the Vankalai Sanctuary.  
 
4.5 Landuse Assessment 
 
130. The main land use types of the area are paddy land, irrigation tanks, and some scatted 
settlements. The most of irrigation tanks are seasonal and water is available mainly during the 
rainy period and paddy cultivation period. All the irrigation system is fed from the Gaint tank. 
During the rainy period, overland flows and wastewater from the irrigation system at the land 
area around line AB flows to the lagoons through small depression. In addition, rainwater could 
occur as puddles in depressions formed due to the silty clayey topsoil formation. 
 
131. The land use and surface water resource of the area is given in Figure 27.  
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Figure 27: Land use and surface water resource of the investigated area, Mannar. 

 
132. The overburden mainly composed of silty/sandy clay, ferruginous gravel, and latosoils 
Also, grumusol and solodized solonetz are occasionally present. The groundwater occurs as 
unconfined aquifer in lower part of the overburden and occurs as confined aquifer in 
sedimentary formation. The thickness of fresh groundwater of the area close to point (A) is 
about three meters and thickness is decreased towards the point (B) in Figure 16. The 
groundwater in lower part of overburden and sedimentary formations is brackish and saline. The 

Periya Kalapuwa 

Vankalai lagoon  
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groundwater level fluctuation of the area is less than 2-3 m. 
 
133. The main groundwater recharge sources of unconfined and confined aquifers are rain 
water and irrigation water and recharging could be taken place mainly during the period of 
October to December. Details of Water quality are mentioned in earlier sections. 
 

 
Figure 28: Rastor image of Transmission Line. 

 
4.5.1 GIS mapping for Landuse Study 
 
134. Arc GIS 9.3 software (Esri Inc.) was used for the mapping for all the ground based 
collected data using calibrated global positioning system (GPS; average accuracy ± 1 m). Digital 
data were developed for the proposed project site by means of screen digitizing method, 
published maps by the survey department of Sri Lanka and remote sensing data were 
incorporated for the digitization process. Thus, the point, line and polygon themes were used to 
represent the ground based data in the digital maps. 
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135. Vector based spatial analyses techniques available in Arc GIS framework were used for 
the mapping of hydrogeology, habitat distribution and other field information. Specific 
information collected from the field were directly transferred to the digital base maps using 
advance special analyses tools to minimize the possible human errors. In addition, advanced 
table and statistical operations were incorporated for the mapping for detail interpretations. 
 
4.5.2 GIS data analysis 
 
Land use and land cover classification  
 
136. The term "land cover" relates to the type of features that cover the surface of the land. 
Scrublands, water, sand are all land cover types. "Land use" relates to the socio-economic 
activity or function associated with an area of land. To accurately interpret land use and land 
cover types, high resolution satellite data are mainly used. Prevailing topographic maps of the 
proposed project area have been covered basically the entire land surface, however, not all of 
them are equally detailed. Further, this area is significantly being changed after the civil conflict: 
new settlements appear, new roads, communications networks and engineering facilities are 
being constructed, new areas of natural resources recovery are being developed, forests are 
cut, and land use classes are changing. Thus, the most of existing topographic maps have not 
been regularly updated. Therefore, true color images of IKONOS and GeoEye-1 were used to 
identify existing land use and land cover classes along the proposed transmission line affected 
areas.  
 
137. Recently collected remotely sensed data covered by single sensor of entire proposed 
project area was unavailable on the date of image acquisition. Hence, multispectral IKONOS 
and GeoEye-1 imageries which were acquired in August 2013 and February 2011 respectively 
were used. The overall scene includes some cloud cover. IKONOS data has 4 multispectral 
bands (1 blue, 2 green, 3 red, and 4 near infrared) each having 1-meter spatial resolution and 
GeoEye-1 image contains 0.5-meter spatial resolution 4 multispectral bands (1 blue, 2 green, 3 
red, and 4 near infrared). The best visual composite for the purposes of discriminating land 
cover classes was a false color composite using bands 4, 3, and 2 as the respective RGB 
image. All imagery was geometrically and radiometric correction corrected. All images were 
converted to reflectance at the sensor and the dark object subtraction method was used to 
compensate atmospheric effect.  
 
138. Both supervised and unsupervised classifications were carried on the IKONOS and 
GeoEye-1 images in ERDAS Imagine 9.2. Unsupervised classification was performed with 
maximum number of 8 classes. Supervised classification was performed on the IKONOS and 
GeoEye-1 data using a set of user-defined classes. This requires digitizing training sites into 
user-defined polygons based on knowledge of the land cover classes obtained from field visits. 
For this classification approximately 20 training samples were obtained from a visit to the area 
of study, using a Global Position System (GPS) to collect the data. In order to evaluate the 
accuracy of the classification, accuracy assessment was performed using remained collected 
filed sample data which were not utilized for training samples.  
 
139. In order to evaluate the accuracy of the classification, accuracy assessment was 
performed on the IKONOS and GeoEye-1 classified map. The classified map was compared 
with a georeferenced Google Earth data of the region. Sixty samples were selected from the 
classified map through random sampling method from the land cover classes and compared 
with the reference data. Furthermore, ground truth data were used in order to validate some of 
the land cover classes. 
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140. The proposed project area found the following land cover types in the proposed project 
area: short scrub + palm, tall scrub, mangroves, short scrub + sand, sand, water bodies (deep 
water, shallow water, silt + sand mixed water) and two land use types such as Coconut 
plantations and settlements (shown in Table 16). The highest producer’s accuracy i.e. 98.00% 
was for water bodies and sand. The producer’s accuracy was performed by dividing the total 
correct sample units of each land cover and land use types by the total number of the land 
cover and land use types sample units as indicated by the reference data. Short scrub + sand 
had the highest user’s accuracy of 96.00%. The user’s accuracy was computed by dividing the 
total number of correct pixels in each land cover and land use types by the total number of 
pixels classified in that category. The minimum producer’s and user’s accuracy was found in the 
classification of settlements. This is probably because settlements had close reflectance values 
with other land cover type such as open sand as some temporary settlements covered by 
corrugated metal sheets along the coast and lagoon. The land cover and land use types 
successfully classified with an overall accuracy of 91.03%. The kappa statistical value for the 
classification was 89.23%. This is a measure of how well the remotely sensed classification 
agrees with the reference data. The kappa analysis from the classification showed a high 
correlation between the land cover and land use types classification and the reference data 
used. 
 

Table 16: Landuse Accuracy of measurement 
  Producer’s 

accuracy 
User’s 
accuracy  

Overall 
accuracy 

Overall kappa 
statistics 

Tall scrub (>1m) 91.67%  86.27%   
Mangroves 82.69%  86.00% 
Short scrub (<1m) + palm 83.93%  88.68% 
Short scrub (<1m) + sand 94.12%  96.00% 
Water bodies 98.00%  94.23% 
Sand  96.36%  94.64% 
Coconut plantation 88.68% 75.2% 
Settlements 76.2% 55.32% 
   91.03%  89.23% 
 
141. A pan sharpened image (IKONOS and GeoEye) imagery map is attached in Figure 28 
above. The classification of the image and preparation of maps to show different habitats is 
currently underway. 
 
4.6 Ecological Resources Assessment 
 
4.6.1 Mannar Area Ecology 
 
142. Gulf of Mannar region has been identified as High Regional Priority Areas under IUCN 
projects on World Heritage Biodiversity. This has resulted in two conservation areas identified 
by the IUCN. The first is the Vankalai Triangle in North West Sri Lanka which has declared as a 
Ramsar wetland. The Vankalai triangle is between Vankalai, Puliyanthivu Island and 
Tiruketyiswaram. The second is a larger marine and coastal area spanning north of Kalpitiya 
including Trincomalee Bay, Pigeon Island, the Gulf of Mannar cluster (which includes Palk Bay, 
Mannar Island, Adams Bridge, Dhanuskodi in Sri Lanka and Rameshwaram in India) be 
declared as a man and biosphere reserve by UNESCO. 
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4.6.1.1 Oceanography 
 
143. Submarine contours indicate that there are submerged river courses, particularly those 
of the Malwatu Oya, Kal Aru and Modaragam Oya in Mannar (Madduma Bandara, 1989) 
providing necessary nutrients to the coastal and marine ecosystems. The coastal areas are 
comprised of many rivers, wetlands, lagoons, beaches, deltas of the Aruvi Aru (Malwatu Oya) 
and salt marshes. Although the rivers south of the Mannar islands are shallow, slow wave 
actions with small magnitude waves and the currents produce low sand barrier islands with 
alluvial deposits. However, erosion has been observed in certain localities, such as, Arippu, 
Musali, Vankalai, Talaimannar and South Bar area. Continental shelf is divisible into a wider 
inner zone and narrower discontinuous outer zone, which is separated by a 55 m isobath. The 
seaward edge of the shelf occurs at a depth of approximately 90 metres. The shelf edge around 
the island is covered with a thin layer of organic compounds consisting mainly of calcareous 
material, shell and coral fragments, worm tubes, echinoderm spines and foraminifera. The 
inorganic component consists of quartzes, sand and other coarse materials. The Gulf of 
Mannar, Palk Strait and Palk Bay areas act as repositories for materials that are swept 
northwards along the west coast and southwards along the south east coast of India. 
 
144. Strong currents occur in the Palk Strait between India and Sri Lanka. Velocities of 
between 2.5-3m/sec are common at Pamban Pass at the Indian end of Adam’s Bridge. High 
velocities of this nature may contribute to increased sediment transport within this area. The 
ocean current is driven from the Bay of Bengal to the Arabian Sea during the north-east 
monsoon and from the Arabian sea to the Bay of Bengal during the south-west monsoon.  
 
145. Sri Lanka and the southern tip of India stand on the same continental shelf and are 
separated by a shallow sea, the Palk Strait, which is barely 30 m deep. The continental shelf 
around Sri Lanka averages 20 kilometers with it being narrowest in the south of the island. The 
widest point in the northwest of the island is north of the Kalpitiya peninsula, which lies in the 
southern Gulf of Mannar (GoM), where it ranges from 30 to 60 kilometres. 
 
146. The district has a coastline of 222 km (including lagoons), coastal area is the shallowest 
seas around the island where 10m fathom isobaths extend up to 50 km into the sea at several 
places (Madduma Bandara, 1989). 
 
147. The Mannar is mainly in the dry and arid zone of the country, where mean annual rainfall 
is between 700-1,000 mm. The main rainy season is the north east monsoon from October to 
April which accounts for about 60-70% of the annual rainfall. Sometimes, minor rains are 
received from the south west monsoon during May to September. Long periods of drought 
exceeding 200 days per year are common in the area (Madduma Bandara, 1989). 
 
148. The mean annual temperature is more than 280C. Generally, the hottest month in the 
GoM is May, and the temperature ranges from 25-290C with higher temperatures normally 
recorded between May and August. 
 
4.6.1.2 Major coastal habitats 
 
149. The thin edge where land meets sea is rich in natural resources and supports critical 
habitats, but also attracts disproportionately high human use. The valuable but vulnerable 
nature of these nearshore marine and estuarine areas makes them an important focus of 
pressing resource management issues. Shallow water mapping data are sought to inform a 
wide range of modern-day decisions related to beach erosion and nourishment, alternative 
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energy development, sustainable shellfish industries, storm impacts and recovery, resource 
protection, sea-level rise, and mitigation of coastal hazards, to name a few. 
 
150. Despite the extent and importance of shallow water habitats within Mannar, these areas 
remain poorly inventoried and mapped. While geophysical and habitat mapping are an integral 
part of the resource management framework for terrestrial portions of these natural areas, 
comparatively little mapping has been completed of the submerged lands within their 
boundaries. The north-western maritime region of the island consists of numerous coastal and 
marine ecosystems and habitats. These include coral reefs, sea grass beds, mangrove, salt 
marsh, tidal flats, lagoons, estuaries, sand bars and beach vegetations. 
 
Seagrass meadows 
 
151. Seagrass meadows: Seagrasses are the only marine flowering plants, capable of 
completing their life cycles when they are submerged in the sea water. Seagrasses ecosystems 
are considered to be very productive and seen as nursery and breeding ground for many marine 
organisms. Seagrasses also acts as sediment stabilizers, provide a suitable substratum for 
epiphytes and a good source of food for marine herbivores, as well as fodder and manure. 
Seagrass meadows over time are of primary importance for the surveillance of marine coastal 
diversity.  
 
152. Seagrasses are commonly found in shallow coastal marine locations, salt marshes and 
estuaries. Seagrass ecosystem provides habitats for a wide variety of marine organisms, the 
relatively high rate of primary productions of seagrass and its contributions to detritus based 
food chains help support many of these organisms. Seagrass are effective in removing nutrients 
from marine waters and surface sediments and are therefore, important in the control of water 
quality of coastal waters. The importance of seagrass as they are often correlated to the fish 
breeding ground can assist in identifying both fish breeding and fishing grounds. Seagrasses 
are the widely dispersed group of plants comprising relatively few species and are often 
overlooked due their submerged environment. Seagrass play an important ecological role in 
coastal ecosystems due to their habitat value for many organisms. Even though Gulf of Mannar 
is blessed with coral reefs, mangroves and seagrasses, the literature on seagrasses are not 
readily available. 
 
153. Extensive sea grass beds are reported from Mannar to the northwest across the Palk 
Bay to Rameshwaram Island on the Indian coast.  

 
154. Seagrass ecosystems are sensitive to impacts linked with human activities and are 
undergoing substantial declines (Jagtap et al., 2003). Hence, the management of seagrasses 
becomes a major issue and accurate information on seagrass distribution plays a vital role for 
the management of the resource. 
 
155. Salt marshes: A salt marsh is an inter tidal complex plant community dominated by 
small plants (up to 0.5m) and low growing shrubs (0.75m). Extensive salt marshes occur in the 
Mannar area (mainly on tidal flats and containing about 56 species of marsh vegetation) in the 
coastal belt from Mantai to Vankalai. 
 
156. Mangroves: Mangroves are salt-tolerant woody plant assemblages located along 
sheltered lagoons, estuaries and near-shore islets. The dominant mangrove vegetation in the 
Mannar region include Avicennia marina, Aegiceras corniculatum and Excoecaria agallocha, 
which are characteristic species in high-saline mangrove forests. Mangrove habitats are not 
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affected by the tower foundations as there are no foundations situated where mangroves occur 
in the project area (ROW). 
 
Marine and coastal wildlife 
 
157. Invertebrates: Coastal and near-shore ecosystems support a high invertebrate species 
diversity consisting of all major groups such as stony corals, soft corals, anemones, 
polychaetes, sponges, tunicates, spiny lobsters and other crustaceans, molluscs, and 
echinoderms. 
 
158. Vertebrates: The relatively shallow marine environment in this region, including its 
complex habitats such as sea-grass beds, mangroves, lagoons and coral reefs, have 
contributed to a high richness of marine and brackish water fish species.  
 
159. Three species of marine turtles have been recorded in the Gulf of Mannar region. The 
predominant species is the Olive Ridley (Lepidochelys olvaceae), followed by the Green Turtle 
(Chelonia mydas) and the Hawksbill Turtle (Erytmochelis imbricata). All three species are 
considered to be globally threatened. 
 
160. The Gulf of Mannar area is known to be an important foraging site and a migratory route 
of the Olive Ridley population inhabiting the South Asian marine region (Kapurusinghe and 
Cooray, 2002). These migrate annually to the beaches of Orissa, which is known to be their 
largest known nesting site in the world. 
 
161. Dugongs are herbivorous mammals that frequent coastal waters and typically occur in 
wide shallow protected bays, mangrove channels, large inshore islands and along continental 
shelves (Marsh et al. 2002). The distribution of many dugong populations is driven by the 
presence of seagrass beds, in particular Halodule sp. and Halophila sp., which are low in fibre 
and high in starch, nitrogen and digestibility (Lanyon 1991, Aragones 1996, Sheppard et al. 
2007). Dugongs have a low reproductive rate and longevity upward of 70 years and 
demonstrate high investment in offspring (Bryden et al. 1998). Due to this life history strategy 
and dugongs’ dependence on seagrasses, which in turn are restricted to shallow platforms, 
which are often sites of substantial coastal development, dugongs are extremely vulnerable to 
anthropogenic influence.  
 
162. The dugong is an obligate bottom feeder (grazer), with flexible lips, ideally built for 
tearing up the sea grasses on which it feeds. Dugongs being specialist herbivores, there 
distribution within its existing range is mainly confined to sea grass meadows, which occur in 
calm and shallow coastal areas, such as bays and lagoons; as such the only records in Sri 
Lanka, come from the North Western province i.e. Puttalam lagoon, Kalpitiya, Mannar, Jaffna 
and sporadically in Trincomalee and Batticaloa according to available records, however, 
ongoing research has shown that the dugong has had a much wider distribution trend in Sri 
Lanka, which has stretched up to the south of the island. They have been also observed in 
waters farther offshore in areas where the continental shelf is wide, shallow and protected. 
 
163. Based on the composition of the sea grass meadows and their bathymetry, Palk Strait 
and the Gulf of Mannar are important areas as dugong habitats. The precise status of the 
dugong in this region is yet to be established, but however it generally acknowledges that the 
population has drastically depleted in recent years. Anecdotal reports state that it is rare 
nowadays for more than one specimen to be taken, whereas formerly in the Gulf of Mannar they 
were found in their myriads, numbers running into hundreds. 
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164. Ongoing research in Sri Lanka has shown that the dugongs in Sri Lankan waters are 
partial to certain species of sea grasses like Halophila spp. and Halodula spp. which are high in 
nutrients. Recent surveys show that the remaining populations of dugongs in our waters are 
confined mainly to the North Western part of the Island with a scattered population on the East 
coast of the Island. 
 
165. However, the dugong being a proclaimed protected species in Sri Lanka under the 
Fauna and Flora Protection Ordinance (FFPO) enjoys very little actual protection in its fragile 
and localized habitat. During the monsoon, they typically inhabit Arippu pearl banks (12 km from 
project area), Adam’s Bridge (at least 6 km away from project site), Palk Bay and the islands 
west of Jaffna. During the calm weathers, they move into the open sea, though still remaining in 
waters no deeper than 15m (slam.lk). Investigations are required to give typical habitats for 
dugongs around Mannar. However, fishermens have recorded their offshore habitats a 
minimum of 6 km away from the coast.  
 
4.6.1.3 Fisheries 
 
166. The Gulf of Mannar is an ecosystem with high biodiversity; hence it is rich in fishery 
resources. Fishing is a major contributor to the economy of Mannar District with 38% of its 
population involved in fishery (Figure 29). The marine fishing area in the district stretches 
southwards from Thavenpiddy to Mullikulam, and westwards from Periyakadai to Talaimannar. 
Mannar is an important supplier of fresh and dried fish. 
 
167. The three-decades-long civil disturbance in the country had a major impact on the 
fishery, with the dawn of peace, life is rapidly moving towards normalcy and the fishery is 
picking up at a remarkable speed. 
 

 

Figure 29: Kraals (cages) are common fishing method in lagoon 
area. 

 
168. The shallow brackish water lagoons and the sea-grass have contributed to a highly 
productive near-shore marine area, which is used as a spawning and feeding ground of a 
diverse fish fauna. The mix of marine and coastal wetland habitats provide important breeding, 
feeding and resting areas for a variety of fish species which contribute to the livelihood for 
fishermen folks in the vicinity. Seagrass beds and mangroves areas in particular generate 
nutrients for other marine organisms and support diverse food webs, which in turn benefit the 
rich array of avifauna. 
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169. The sea-grass beds and mangrove provide refuge for larval stages of fish and 
crustaceans, while the area also supports breeding colonies of several waterbirds. Among the 
shellfish species, prawns such as Penaeus monodon, P. indicus, P. merguensis, P. 
semisulcatus, and Metapenaeus dobsoni spend their juvenile stages among the sea grass beds 
and mangroves in this area. Similarly, the shallow brackish water lagoons harbours the juvenile 
stages of marine fish species such as the Trevally (Caranx spp, and Carangoides spp.), Milk 
fish (Chanos spp.), and Snappers (Lutjanus spp.).  
 
170. Among the harvestable main food fish species inhabiting this area, the sustenance of the 
populations of Milkfish (Chanos chanos), Trevally (Caranx spp, Carangoides spp.), Snappers 
(Lutjanus spp.) and the Spotted Scat (Scatophagus argus) depends on the shallow brackish 
water wetlands in this area, which function as a primary habitat of either their entire life cycle, or 
part of their life cycle (i.e. the juvenile stages). 
 
171. The Gulf of Mannar area is comprised of a variety of marine and brackish water 
ecosystems. Additionally, terrestrial and freshwater ecosystems such as tropical dry mixed 
evergreen forests, scrub forests; villus, rivers and manmade tanks can be observed in the 
vicinity of the coastal belt of the GoM. Due to the close proximity to the Indian mainland, GoM 
coastal ecosystems harbour a large number of migratory bird species which directly land from 
the Indian mainland during the winter migratory period, these ecosystems are important as 
feeding, resting, and roosting grounds for migratory birds. 
 
172. A total of 398 vertebrates including freshwater fishes, amphibians, reptiles, birds, and 
mammals and 98 invertebrates (dragonflies and butterflies) have reported within Gulf of 
Mannar. Among the vertebrates are 31 endemic and proposed endemic species, 66 migrant 
bird species, two introduced freshwater fishes and eight domesticated mammal species. Among 
the recorded species there are five listed as Critically endangered (CR), 10 as Endangered 
(EN), 31 as Vulnerable (VU), 36 as Near Threatened (NT) and four as Data Deficient (DD) in the 
2007 Red List of Threatened Fauna and Flora of Sri Lanka (IUCN Sri Lanka & MENR, 2007). 
 
173. The main fishing season for fin-fish in Mannar District is generally from October to April. 
The landing site survey revealed that trawling is practised exclusively in Pesalai, while gill nets, 
drift nets, crab nets and bottom set nets are used in other areas in Mannar. Multi hooks 
targeting cuttlefish are used in Pallimunai and Vankalai, and beach seine fishery is mostly 
carried out in Vankalai, Thalaimannar Pier, Nadukuda, Pallimunai and Panankaddikoodu. Stake 
nets (Ja-kotu) were also observed in Mantai West (Pappamoddai) and in Mannar 
(Erukkalampiddy, Pallimunai and Panankaddikoodu). 
 
174. In addition to the above, brush piles targeting squids and cuttlefish are used. Sea 
cucumber, oysters and gastropods (eg. conch) are caught by skin diving/hand picking. 
Encircling nets (Surukku nets and Laila nets), Moxi nets and push nets and other harmful fishing 
methods such as dynamiting and harpooning were banned island-wide long ago but has not 
been enforced in the Mannar District. However, fisheries authorities are making a special effort 
to enforce these regulations in the Mannar District as well. Nevertheless, interviews revealed 
that dynamiting is taking place and Surukku nets are also operated in many areas in Mannar. 
 
175. Fishing craft operated include; Trawlers, Vallam, Theppam and small fibreglass boats 
(Dhingi). The fish catch in Mannar include fin-fish, crustaceans, echinoderms and chanks. 
According to fin-fish catch data Ilisha spp. dominated the catch followed by Hilsa kelee (Kelee 
shad/seriya), carangids (rock fish and rays. Of the crustaceans and echinoderm varieties 
include sea crabs (Portunus pelagicus/blue swimming crab squids and cuttlefish, prawns 
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(Penaeus spp) and sea cucumber  
 
Dry fish production 
 
176. Dry fish production takes place at wadis (drying centres) located close to landing sites. 
Landing site survey revealed sea catfish, rockfish, Scomberoides commersonianus (Tanlang 
queenfish/kattawa), rays, Stongylura leiura (banded needlefish/habareliya), Secutor insidiator 
(Pugnose ponyfish/karalla) as the dominant species.  
 
Special fisheries in Mannar 
 
Sea cucumber fishery 
 
177. Sea cucumber fishery is a lucrative business in the Mannar district where the processed 
product is exported to Singapore, Thailand, China and Hong Kong. October to April is the 
season for collecting sea cucumber. Of the sixteen species of sea cucumber found in the 
northwestern region, Holothuria scabra and H. spinifera are restricted to the Mannar area. 
Among the species collected in Mannar, Holothuria scabra (sand cucumber/fish) is rated at 
three-star level fetching the highest price followed by Stichopus choronotus (green fish) with a 
two-star rating. Holothuria spinifera (brown fish), Stichopus herrmanni (curry fish) and Holothuria 
atra (lolly fish) are rated at one-star level. 
 
Crab fishery 
 
178. Sea crab (Portunus pelagicus/blue swimming crab) is caught using nylon nets while mud 
crabs are caught in traps.  
 
Gastropod fishery 
 
179. Fishermen in Vankalai collect conch shells by skin diving. This is generally an 
unregulated activity with very little or no supervision on the size of specimens collected. 
 
Bivalve fishery 
 
180. Oyster fishery: Here oysters (Pinctata radiate) are hand picked. After removing the flesh, 
shells can be seen piled up in beaches and shallow areas, making it difficult even to walk due to 
sharp shells.  
 
181. Volume 2 gives information on generally occurring species in the Mannar area (Vankalai 
sanctuary). 
 
4.6.1.4 Avifauna in the Mannar Region 
 
182. The Mannar region, including Talaimannar and Adam’s Bridge are important refuges of 
water birds, especially the annual migrants. The Gulf of Mannar region forms part of the Central-
South Asian migratory bird flyway. As such the island habitats of this area are of high ecological 
significance for annual migrants. The area provides excellent feeding and living habitats for a 
large number of waterbird species, including annual migrants, which use this area also for 
landfall (on arrival in Sri Lanka) in the Mannar region, and a last staging point (during their exit 
from Sri Lanka). (Figure 30). 
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183. More than 30% of the birds recorded in Sri Lanka (more than 150 species, see EIA 
Volume 2 Section 4) have been recorded from this region. This region generally harbours more 
than 200,000 water birds during the migration season that spans from September to April. The 
area is also inhabited by some of the rarest species of birds recorded in Sri Lanka such as Anas 
poecilorhyncha (Spot-billed Duck), Anas strepera (Gadwall), Sarkidiornis Melanotos (Comb 
Duck). 
 

 
Figure 30: Migratory Birds entry points in Sri Lanka 

 

184. Sri Lanka supports a rich avifauna that stands at 495 species at present. This includes 
240 species that are confirmed breeding residents who live year round and breeds in Sri Lanka. 
Out of the 240 breeding residents 33 are found only in Sri Lanka (endemic to Sri Lanka). 
Further, 21 species that are listed as breeding residents, also have migrant populations, which 
also include migrants of different races than the species that occur in the country. The 
remaining species are considered as migrants that can be further grouped into four categories 
based on their visitation patterns as Regular winter visitors (that arrives in Sri Lanka around 
September and departs Sri Lanka around April), Vagrants (do not show a regular pattern of 
visitation to Sri Lanka), species whose status is unknown (recorded only once or their inclusion 
in the Sri Lankan bird list is based on unconfirmed reports) and oceanic birds (use the maritime 
zone of Sri Lanka). 
 
4.6.2 Terrestrial Ecology Assessment 
 
4.6.2.1 Study methodology followed for Terrestrial Ecological Survey 
 
185. A reconnaissance survey was carried out to identify major habitats / vegetation 
formations along the 29.1 km proposed transmission line trace. A rapid survey was carried out 
during the first field visit in order to prepare a species inventory and to identify possible 
environmental impacts due to the proposed project activities. This survey included the field 
assessment of accessible field sampling points (FSP) within 500 m either side of the line trace 
to record the structure, physiognomy, and dominant plant species/ vegetation.  
 
186. GPS coordinates and digital photographs were taken to show the location and habitats 
of the sampling point. During the second and third field visits Field Sampling Points (FSP) were 
demarcated to get the quantitative data on habitat types/ vegetation found along the trace. FSPs 
were placed in homogeneous vegetation patches of >400m2. Number of strata was recorded 
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and dominant species in each stratum were listed. Average height of the canopy was estimated. 
GPS coordinates, vegetation formation, community/association type, dominant canopy species, 
canopy cover, substrate type, depth of litter were also recorded. Canopy tree species were 
identified and the diameter at breast height (dbh) of Palmyra trees were measured to get the 
average dbh. A list of plants species was prepared with reference to different habitats / 
vegetations. The Revised Handbook to the Flora of Ceylon and the National Red List 2012 of 
Sri Lanka used as references to list the taxonomic status and conservation status of flora 
Animal species groups such as birds, butterflies, dragonflies, terrestrial reptiles, and mammals 
were also recorded during the survey. Digital photographs of the FSPs were taken to show the 
location and existing environment of the field sampling points. 
 
187. The Field sample points (FSPs) as shown in the Figure 31 below and listed in Table 17 
representing different habitats along the transmission line. The FSPs are located at varying 
distances (approximately 1.2 FSP per km). FSPs, the structure of the habitat, density, 
percentage of cover, trees species was collected. According to the following map study area 
covers marine areas which is 500 m either sides of the proposed transmission line. 
 

 
Figure 31: Mannar–Nadukuda 220 kV Transmission line (With Field Sampling Points) 
 
188. Area between FSP 5 and FSP 17 lies within the Vankalai Sanctuary area. Photographs 
of all FSP is attached in Figure 32. 
 
 
 
 

Vankalai Sanctuary 
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Table 17: FSP coordinates 
Field Sampling Points (FSP) along the 
Transmission line X* Y* N** E** 
GSS Mannar FSP 1 110006.4504 408133.1761 8.882022 79.955509 
FSP 2 109546.9684 408863.7213 8.888618 79.951317 
FSP 3 109723.6494 409625.3797 8.895508 79.952908 
FSP 4 110027.1367 410883.4732 8.906889 79.955642 
Line crosses A 14 110103.9026 411330.2474 8.910930 79.956331 
FSP 5 110171.7226 411611.0275 8.913470 79.956942 
FSP 6 109769.4522 412281.9446 8.919528 79.953271 
FSP 7 109294.1146 412929.0291 8.925369 79.948936 
FSP 8 108374.8072 413089.9133 8.926805 79.940574 
FSP 9 107427.0748 413274.8845 8.928458 79.931953 
FSP 10 106896.4321 413571.1842 8.931126 79.927122 
FSP 11 106125.5384 414221.8656 8.936993 79.920099 
FSP 10 A 105805.1440 414495.9078 8.939464 79.917180 
FSP 12 105494.3730 414744.6025 8.941706 79.914349 
FSP 12 A 105040.0924 415137.5305 8.945249 79.910210 
FSP 13 104616.4765 415471.9937 8.948264 79.906351 
FSP 14 104136.1620 415824.1820 8.951438 79.901976 
FSP 15 103834.2057 416257.1371 8.955346 79.899221 
FSP 15 A 103669.7185 416595.7548 8.958404 79.897718 
FSP 16 103669.7185 416595.7548 8.958404 79.897718 
FSP 17 103275.2652 417388.2885 8.965561 79.894114 
FSP 18 103251.0460 418068.2311 8.971708 79.893879 
FSP 19 103246.9682 418478.5830 8.975418 79.893833 
FSP 20 103150.3253 419083.9309 8.980889 79.892941 
FSP 21 103044.8997 419602.0335 8.985571 79.891971 
FSP 22 102810.3874 420123.3229 8.990279 79.889827 
Line crosses Thalvupadu road 102736.5617 420198.1587 8.990954 79.889154 
AP 10 102440.3829 420725.4617 8.995715 79.886449 
FSP 23 102399.9083 420767.4787 8.996094 79.886080 
FSP 24 102119.9186 420893.1399 8.997224 79.883531 
FSP 25 101560.0427 421184.9498 8.999850 79.878433 
FSP 26 100632.1156 421647.4521 9.004011 79.869984 
FSP 27 99615.1001 422402.6409 9.010816 79.860718 
Line crosses Olutudai road 99365.7082 422620.7135 9.012782 79.858445 
FSP 28 99066.9728 422892.5553 9.015233 79.855722 
FSP 29 98279.0028 423583.8337 9.021465 79.848540 
FSP 30 97632.9640 424170.4676 9.026754 79.842651 
FSP 30A (line crosses a road near Coconut 
plantation) 97198.1921 424553.1681 9.030204 79.838688 
FSP 31 96923.0139 424867.3312 9.033038 79.836178 
FSP 32 96076.1847 425558.5912 9.039268 79.828460 
FSP 33 94952.5213 426540.1653 9.048116 79.818217 
FSP 34 94552.7706 426883.7643 9.051213 79.814573 
FSP 35 94202.9844 427076.4784 9.052947 79.811387 
FSP 36 93784.1579 427187.4185 9.053940 79.807575 
FSP 37 92445.1240 427480.8904 9.056561 79.795389 
GSS Nadukuda FSP 38 92303.7014 427551.2848 9.057194 79.794101 

* Local coordinates (Kandawala Grid) 
**  Lat/Lon Coordinates 
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Figure 32: Mannar–Nadukuda 220 kV Transmission line (Photographs of FSPs) 

FSP 1 Identified land (4 ha) for the Mannar 
Grid Sub Station (X-110006 Y- 408133) 

FSP 2 Transmission line ROW (X 109546, 
Y408863) 

FSP 3 ROW in paddy fields (X 109723, Y 
409625) 

FSP 4 (X110027, Y 410883) FSP 5 (X 110171, Y 411611) FSP 6 (X 109769, Y 412281) 

FSP 7 (X 109294, Y 412929) FSP 8 (X 108374, Y 413089) FSP 9 (X 107427, Y 413274) 

FSP 10 (X 106896, Y 413571) FSP 10A (X 105805 Y 414495) FSP 11 (X 106125 Y 414221) 

FSP 12 (X 105494 Y 414744) FSP 12 A (X 105040 Y 415137) FSP 13 (X 104616 Y 415471) 
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FSP14 (X 104136 Y 415824) FSP 15 (X 103834 Y 416257) FSP 15 A (X 103669 Y 416595) 

FSP 15A FSP 16 (X 103669 Y 416595) FSP 16 

FSP 16 FSP 17 (X 103275 Y 417388) FSP 17 

FSP 17 FSP 18 (X 103251 Y 418068) FSP 19 (X 103246 Y 418478) 

FSP 20 (X 103150 Y 419083) FSP 21 (X 103044 Y 419602) FSP 22 (X 102810 Y 420123) 
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Line crosses the Thalvupadu road (X 102736 
Y 420198) 

AP 10 (X 102440 Y 420725) AP10 

FSP 23 (X 102399 Y 420767) FSP 24 (X 102119 Y 420893) FSP 24 

FSP 25 (101560 Y 421184) FSP 25 FSP 25 

FSP26 (X 100632 Y 421647) FSP 26 AP11 

FSP 27 (X 99615 Y 422402) FSP 28 (X 99066 Y 422892) FSP 29 (X 98279 Y 423583) 
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FSP 30 (X 97632 Y 424170) FSP 30A (X 97198 Y 424553) FSP 31 (X 96923 Y 424867) 

FSP 32 (X 96076 Y 425558) FSP 33 (X 94952 Y 426540) FSP 34 (X 94552 Y 426883) 

FSP 35 (X 94202 Y 427076) FSP 36 (X 93784 Y 427187) FSP 37 (X 92445 Y 427480) 
  

FSP 38 (X 92303 Y 427551)   

FSPs between 4-17 are within Vankalai Sanctuary Area 

 
3.11.2.2. Terrestrial Habitats Present in the Study Area: 
 
189. The proposed transmission line passes through several habitats along its length of 29.1 
km from Mannar GSS to Nadukuda GSS. The common habitats found along the line are paddy 
fields, mangroves, lagoon, mud flats, home gardens, Coconut plantations, scrublands and 
natural Palmyra stands.  
 
190. Floristically the Mannar Island and the mainland belong to the ‘Coastal and Marine belt’ 
and ‘Dry and Arid Lowlands’ floristic regions of the country. The typical natural climax vegetation 
types found in these zones are marine, mangroves, salt marsh, sand dunes, strand vegetation 
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and tropical dry-mixed evergreen forests (Manilkara and mixed community) tropical thorn forest, 
scrublands, Damana and villu grasslands, flood plain wetlands, riverine and gallery forests. The 
shore vegetation, mangroves, mud flats, salt marshes, and coastal scrublands are found in 
Mannar island. Agro-ecologically this area classified as DL3 and DL 4- low country dry zone 
with flat and slightly undulating terrain, and Red Yellow Latosol, Regosol, Grumusols, 
Solodized-Solonetz, and Solonchaks soils, as the typical soil types. The land use includes 
Coconut plantations, stands of naturally occurring Thal (Borassus flabellifer) trees, home 
gardens and natural vegetation types such as shore vegetation, mangroves, salt marshes, and 
scrublands. Average annual rainfall is <1000 mm and average annual temperature is > 27.5 oC.  
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Figure 33. Map of the study area indicating type of Habitats. 

Vankalai Sanctuary 
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191. Altogether nine major habitat types were observed within the Mannar Island and 
mainland. These include Palmyra stands, Coconut cultivated lands, Home gardens, Beach and 
sand dune associated vegetation, Scrublands, Mangroves, Salt marshes, Mud flats and Water 
bodies (both Fresh and Brackish water). All of these habitat types were observed in the direct 
and indirect impact zones of the proposed wind farm blocks. Distribution of these habitats within 
the study area is shown in Figure 33 and a brief description of these habitats is given below. 
 
Scrublands 
 
192. This is a habitat (Figure 34) that arises due to clearing the land for human and 
subsequently abandoned for a long period of time allowing plants to recolonize the land. 
Therefore, this habitat shows an intermediate state between abandoned lands and forest lands. 
The vegetation comprise of mostly shrubs, herbs with scattered tree species. However the 
scrublands found in the South western end of the Mannar Island (Urumalai region) should be 
considered as a climax vegetation as the edaphic conditions present in this region can only 
support scrub type habitat which is different from the scrublands that are found in the rest of 
island which are seral stages of the natural ecological succession towards the climax stage 
which is coastal forest. The characteristic tree species found in the scrubland is Acacia 
planifrons, with an umbrella like tree crown. In some areas it forms a consociation and the 
canopy cover is almost 100% allowing very little sunlight to reach the ground vegetation. The 
other plant species that can be seen in scrubland habitats include Abrus precatorius (Olinda), 
Azadirachta indica (Kohomba), Azima tetracantha, Borassus flabellifer (Tal), Calotropis 
gigantean (Wara), Canthium coromandelicum (Kara), Carissa spinarum (Heen Karamba), 
Cassia auriculata (Ranawara), Cassytha filiformis, Catunaregam spinosa (Kukurumanna), 
Cissus quadrangularis (Heressa) Clerodendrum inerme (Burenda), Dichrostachys cinerea 
(Andara), Dodonaea viscose (Eta Werella), Ficus benghalensis (Nuga), Flueggea leucopyrus 
(Katupila), Gmelina asiatica (Demata), Ipomoea violacea, Morinda coreia (Ahu), Pergularia 
daemia (Wissani), Phoenix pusilla (Indi), Premna obtusifolia (Maha midi), Scutia myrtina, 
Syzygium cumini (Madan), Toddalia asiatica (Kudumiris), Ziziphus oenoplia (Heen Eraminiya) 
and Ziziphus mauritiana (Dembara). 
 

   
Figure 34. Typical coastal scrub habitats that can be seen in Mannar island  
 
Beach, Sand Dunes and Associated Flora 
 
193. The beach vegetation (Figure 35) comprise of runners such as Ipomoea pes-caprae 
(Mudu Bin Thamburu), Scaevola taccada (Takkada) and Spinifex littoreus at the outermost edge 
closed to the littoral zone. This then changes in to open scrub comprising of species such as 
Cocos nucifera (Pol), Cynodon dactylon, Calotropis gigantea (Wara), Tridax procumbens, 
Pupalia lappacea (Wel Karal Heba) Launaea sarmentosa, Pedalium murex, Phyla nodiflora 
(Hiramanadetta), Cyperus stoloniferus, Aloe vera (Komarika), Pupalia lappacea (Wel Karal 
Heba), Citrullus colocynthis (Yak Komadu), Catharanthus roceus (Mini Mal). 
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Figure 35. Typical vegetation associated with beaches in Mannar island 

 
Water bodies 
 
194. These include both freshwater and brackish water habitats such as tanks (Kora kulam 
and small tank at the turn off to Tharapuram), lagoons (lagoon in the center of the island and 
small coastal lagoons along the southern end of the island – Figure 36). The lagoons (Figure 
37) did not have any aquatic vegetation while some of the freshwater bodies had aquatic plant 
species such as Nelumbo nucifera (Nelum), Persicaria attenuata (Sudu Kimbul Wenna), 
Aponogeton natans (Kekatiya), Neptunia oleracea (Diya Nidikumba), Ludwigia adscendens 
(Beru Diyanilla), Utricularia aurea, Cyperus spp., Fimbristylis spp., Crinum defixum (Heen 
Tolabo), Ipomoea aquatica (Kankung) and Typha angustifolia (Hambupan). 
 

  
Figure 36. Kora Kulam, a freshwater body 
located in the indirect impact zone  

Figure 37. A typical shallow lagoon habitat 
that supports large number of waders.  

 
Salt Marshes 
 
195. This is a habitat that can be seen in association with mangroves in most places where 
once again the soil conditions are saline and supports only specialised plant communities such 
as Suaeda communities and Arthrocnemum consociations. Such salt marshes (Figure 38) can 
be seen in the Urumalai area in the south-western part of the Island and Erukkalmpiddy area in 
the North-eastern end of the Island. The salt marsh vegetation comprise of species such as 
Arthrocnemum indicum, Halosarcia indica, Salicornia brachiata, Suaeda maritima, Suaeda 
monoica and Suaeda nudiflora. Cynodon dactylon is the most widespread grass species that 
can be seen in the salt marsh while Cyperus rotundus is found confined chiefly to depressions 
in this habitat. 
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Figure 38. Typical salt marsh that can be seen in the Mannar island. 

 
Mangroves  
 
196. This habitat (Figure 39) occurs around lagoons and estuaries where there is mixing of 
freshwater coming from inland and salt water brought in by the tides resulting in brackish water 
conditions. These areas are subject to continuous inundation and exposure due to tidal changes 
and only specialised trees that can withstand such conditions. Mangroves are present in four 
major locations of the island Urumalai area in the South western end of the island, Pesalai area 
in the North-central part of the Island, Munthal area in the North-eastern end of the island and 
the Santipuram area near the Mannar salt pans. Avicennia marina (Kanna) is the dominant 
species present in the mangroves vegetation in the Urumalai area while Rhizophora mucronata 
(Kadol) is the dominant species observed in the Mangroves in the Pesali Area. The other 
common mangrove species observed in this habitat include Lumnitzera racemosa (Beriya), 
Excoecaria agallocha (Tela Kiriya) and Pemphis acidula (Kiri Maran). Further, mangrove 
associates such as Pandanus odoratissimus (Muhudu Keiya), Thespesia populnea (Suriya), 
Cyperus stoloniferus, Fimbristylis triflora, Derris trifoliolata (Kalawel), Caesalpinia bonduc (Kalu 
Waulatiya), and Wedelia biflora (Mudu Gam Palu) were also observed in this habitat. Mangrove 
species such as Excoecaria agallocha (Thela kiriya) and Lumnitzera racemosa (Beriya) are also 
found along the banks of seasonal water courses in the southern coast line that extends inlands 
into the island. 
 

   
Figure 39. Typical mangrove formation that can be seen in the Mannar Island 

 
Mudflats 
 
197. The 0.5m tidal fluctuations that takes place around Gulf of Mannar and Palk Bay has 
resulted in the formation of inter tidal flats that comprise of bare mud and sand, drained by the 
tidal flood water. Mud flats are a significant feature in the Mannar region because of their unique 
geo-morphology. Further, these mud flats (Figure 40) are highly productive ecosystems and 
therefore play a critical ecological role, especially as feeding grounds for wading birds. Such 
mud flats are present in locations where tiny lagoons are formed. These tiny lagoons are 
temporary features in the area and their configuration is always changing due to waves, winds, 
currents, seasonal tidal amplitudes as well as storm surges. During the dry periods the exposed 



79 

mudflats are colonized by salt loving herbaceous species such as Cynodon dactylon, Cressa 
cretica, Blumea obliqua, Atriplex repens, Fimbristylis spp. and Cyperus stoloniferus.  
 

   
Figure 40. Typical mud flats that can be seen in and around the Mannar island 

 
198. Out of these habitats water bodies and home gardens occur only in the indirect impact 
zone. The predominant habitats observed in the direct impact zone include Palmyra stands, 
Coconut estates, scrublands, sand dunes and beach associated vegetation. Towards the north-
eastern corner, North Central Corner and South-western Corner of the Mannar island 
Mangroves salt marshes and mud flats were observed.  
 
Home Gardens  
 
199. The home gardens in the Mannar area consist mainly of cultivated species such as 
Cocos nucifera (Pol), Borassus flabellifer (Tal), Thespesia populnea (Suriya), Azadirachta indica 
(Kohomba), Musa x paradisiaca (Kesel), Moringa oleifer (Murunga), Tamarindus indica 
(Siyambala), Commiphora berryi and Mangifera indica (Amba).  
 
Coconut Cultivated Lands 
 
200. These are lands that have been used for cultivation of Coconut Cocos nucifera (Pol). 
However, many of the Coconut lands are not maintained properly and in some cases they have 
been abandoned for many years. In such cases even though these areas are defined as 
Coconut lands in land use maps hardly any Coconut trees can be seen. Instead the land is 
colonized by other plant species such as Phoenix pusilla (Indi), Calotropis gigantea (Wara), 
Borassus flabellifer (Tal), Croton bonplandianus, Cassia roxburghii (Ratu Wa), Azadirachta 
indica (Kohomba), Syzygium cumini (Madan), Cynodon dactylon, Lannea coromandelica (Hik), 
Catunaregam spinosa (Kukurumanna), Morinda coreia (Ahu). 
 
Palmyra Stands 
 
201. This is a habitat dominated by Palmyra Borassus flabellifer (Tal) trees. Other trees, 
shrubs and herbs such as Phoenix pusilla (Indi), Catunaregam spinosa (Kukurumanna), 
Syzygium cumini (Madan), Cassia fistula (Ehela), Ficus benghalensis (Nuga), Calotropis 
gigantea (Wara), Jatropha gossypiifolia, Flueggea leucopyrus (Katupila), Azadirachta indica 
(Kohomba), Morinda coreia (Ahu), Cymbidium aloifolium are found scattered within this habitat. 
 
3.11.3 Marine Diversity Assessment 
 
3.11.3.1 Methodology followed for Marine Ecological Survey 
Survey Area 
 
202. For the marine biological study, extensive survey was carried out in all the inundated 
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habitats including lagoon, mangroves, salt marshes, and mud flats. Area lying within 500 m 
either side of the proposed Over Head Transmission Line (OHTL) as shown in Figure 41.  
 
Sampling frequency and duration  
 
203. Field sampling was carried out in two field visits (three days each) between December 
2013 and January 2014.  
 
204. In the areas where the species diversity showed very high, sampling was conducted in 
100 m intervals where as in other areas in 200 m intervals. Since some areas were very 
shallow, mechanically driven boat was not able to operate and a manually operated dugout 
canoe was used for sample collection. (Figure 42). 
 

 
Figure 41: Map showing the area where marine biological study was conducted mostly 

 

Vankalai Sanctuary 
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Figure 42: Dugout canoe used for sample collection in shallow lagoon 
 
Classification of habitats 
 
205. In order to identify and classify major habitat types, underwater surveys were carried out 
through diving and snorkeling. Since the depth of the study area was less than 15 feet, sampling 
was mainly conducted with snorkeling and skin diving. In order to estimate the percent cover, 
belt transect method was used. Quadrates with an area of 1 m2 and divided into a uniform grid 
of 100 segments (each cell in the grid has dimensions of 10 x 10 cm, every cell represents 1% 
coverage in the sampling unit) was used along a 50 m plastic tape. Minimum of three quadrate 
samples were obtained randomly along the 50 m transect. Snapshot of each quadrate was also 
obtained. Survey team was comprised of two divers and two snorkelers. In each sampling site, 
fauna and flora encountered were recorded and only the specimens unable to identify were 
preserved for identification. In addition, sediment sample was collected for classification of 
sediments based on texture. See Figure 43 below. 
 

  
Figure 43: Quadrate (1m x 1m) used for underwater survey 
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Figure 44: Conducting visual observations of marine fauna and flora Video transects 

 
Visual observation on biota (Figure 44) were investigated simply by snorkeling across the 
lagoon profile (plotless belt transects). In the areas where the species diversity was very high, 
sampling was conducted in 100 m intervals where as in other areas in 200 m intervals. 
 
Video transects 
 
206. Underwater video transects were also obtained along the line transect. This is well-
suited to underwater field survey because large areas can be covered fairly quickly and the 
method can be used without extensive training. It also has the additional advantage of 
producing a permanent visual record of the data. Canon powershot 15 camera with both video 
and still imaging capability was used. 
 
207. Underwater video is generally used to validate the data classified from the remotely 
sensed methods in order to produce seabed habitat maps and obtain information on the 
dominant flora and fauna of seafloor habitats (Figure 45). Digital video methods are now 
commonly used, with good positional information available from linked GPS units. All the 
images and video were obtained along with GPS data in order for geo referencing. (Figure 46) 
 

 

Estimating percent cover on the benthos using 
a meter-square quadrate with string or 
monofilament fishing line strung across at 10 
cm intervals. In each example, shaded regions 
represent different types of substratum or biota 
that are included collectively in the total 
percent cover estimate. Based on a drawing 
in: Rogers, C., Garrison, G., Grober, R., Hillis, 
Z-M., and Franke, M.A., 1994, Coral Reef 
Monitoring Manual for the Caribbean and 
Western Atlantic. (St. John: National Park 
Service, Virgin Islands National Park).  

Figure 45: Procedure applied for estimating benthic cover 
Source: UNESCO 
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Plotless belt transects  
 
208. The principle of plotless belt transects is similar to the manta tow which used in 
underwater survey, the main difference being that observers are not towed behind a boat. This 
affords a useful means of independence allowing the use of scuba or snorkeling and permitting 
very shallow areas to be surveyed safely. Since the observer can get much closer to the sea 
bed, it is possible to record more detailed data on bottom features, particularly in species-rich 
coastal ecosystems.  
 
209. Like the manta tow method, the logistical requirements for surveys are fairly simple and 
given adequate training, useful data could be collected with a moderate degree of accuracy and 
precision (Mumby et al. 1995) which is probably all that is required for most habitat mapping 
purposes. Survey was directed perpendicular to the coast line using a compass bearing of a 
GPS (Garmin etrex vista).  
 
210. Features considered in this survey include: Living biotic features; including, sea 
grasses, seaweeds, mollusk shells and fish. Substrate was classified as, Sand, clayey sand, 
clay, sandy clay, sand with mollusk shells and clay with mollusk shells. 
 
211. Additional data recorded;  

1. Location: The start and end locations of surveys were located with a global positioning 
system. 

2. Water visibility: Visibility of the water was noted because it may influence the 
interpretation of imagery and help explain areas which prove difficult to map. Visibility 
was estimated in the horizontal plane by holding a Secchi disc below the surface and 
seeing at what horizontal distance it remains visible. 

3. Water temperature: Temperature was recorded for each sampling site 
4. Salinity: Salinity was measured using hand refractometer (Atago Model 2412-S-10E2) 
5. Depth: Depth was measured using a weighted graduated line. 

 
Survey of faunal assemblage 
 
212. Wide ranges of sampling techniques were used in this study in order to gather 
information on faunal assemblage in the study area. See Figures 47A-D. 
 
213. Fish and crabs were collected using fish traps, cast net, or hand net in addition to 
underwater visual observation. 
 

  

Figure 46: Underwater visual census: Snorkelling for plot less belt transects 
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Figure 47A-Baited 
traditional crab ring 

Figure 47B -Scoop 
net 

Figure 47C- Cast net Figure 47D-Baited fish 
trap 

 
Crab Rings 
 
214. Locally made traditional crab rings were used to collect crabs from sea bottom. Metal 
constructed frame with nylon stretched mesh size of 4 cm. Meat, gills and cat fish were used as 
baits. Crab rings were deployed evenly at each site and soaked overnight hours before 
collecting the samples.  
 
215. Surface dwelling fishes were collected using collapsible fish traps. These were 300 cm 
long with 1.5 cm stretched mesh size.  
 
Specimen identification  
 
216. Specimens were identified to species level where it was possible and other instances 
specimens were identified to family level. Standard identification guides were used.  
 
Particle size analysis 
 
217. A portion of sediment samples from each 
site were air dried in plastic trays until water 
evaporated in some extent. The weight of empty 
sieve was measured prior to the sieving (Figure 
48). The 50.0g of air dried samples were sieved 
through the sieve set (PrÜfsieb, ISO 3310-1) 
comprise of 4mm, 2mm, 1.7mm, 500µm, 125µm, 
90µm, 63µm, 45µm. The proportion of each sieve 
fraction was calculated as percentage of the total 
dry sample. The classification system used to 
distinguish sediment texture accordance to the 
standard method as described by Buchanan et 
al. (1984).  
 
 
 
  

 

Figure 48: Sediment classification 
system used to distinguish sediment 
texture as described by Buchanan et al. 
(1984). 
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4.6.3.2. Findings of the Marine Ecological Survey (2014) 
 
218. Following section describe the findings of the marine biological survey conducted in 
2014 within aquatic habitats of the study area (500 m either sides of the transmission line) 
 

 
Figure 49. Map of the study area showing water depth (in meters) at each sampling site. 

(A, B and C are the inundated areas where marine biological study was conducted.  
 
219. Figure 49 shows the water depth at each sampling site. Except in the relatively deep 
channel (barely exceed 3 meters), much of the lagoon was very shallow. Deep channel in the 
middle is used for boat navigation. Due to muddy substrate and very turbulent waters, visibility 
was very poor even under bright sunlight.  
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Figure 50: Salinity (ppt) distribution among sampling sites within marine ecological study 

area 
 
220. Figure 50 shows the salinity distribution among sampling sites. Areas where there is 
mixing with seawater, salinity was between 30-40 ppt, where as in salt marshes with no mixing 
and high evaporation salinity was above 40 ppt. This figure does not refer to any table as it 
depicts general salinity measurements at given locations in the map and based on observed 
color classified into different water types.  
 
221. In some areas salinity was high as 65 ppt. Even with such higher salinity regime, some 
brackish water fishes such as Orechromis mossambicus were found. 
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Figure 51: Classification of substrate based on relative amount of sand, mud and silt. 
 
222. According to the habitat classification, greater proportion of the lagoon area and salt 
marshes under surveyed had deep penetrating muddy substrate (Figure 51). Therefore, 
visibility was poor in most of the lagoon areas.   
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P1- Acanthophora spicifera,P2 –Halophila ovalis, P3- Thalassia hemprichii, P4-Cymodocea 
serrulata P5-Sargassum sp, P6-Turbinarea sp, P7-Padina sp, P8-Corallina sp 

Figure 52: Distribution of seagrasses and seaweeds among sampling sites 
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Sea grass meadows 
 
223. The sea grasses, consisting of eight different species, namely, Enhalus acaroids, 
Thalassia hemprichii Halodule uninervis, Siringodium isoetifolium, Cymodocea rotundata, 
Cymodocea serrulata Halophila ovalis, Halophila decipiens were recorded from present survey. 
(Figure 52).  
 
224. During the present study, a dense patch of sea grass Waattala (Enhalus acoroides) was 
observed spaning large area of the lagoon. 
 
225. Sea grass meadows in the shallow areas of sub tidal zone is a major aquatic habitat 
type in the study area. They grow either homogenously or heterogeneously in mixed 
populations forming thick and dense meadows on muddy, sandy, clay soil of the lagoon and 
coastal areas. The study area is a favourable habitat for sea grass due to shallow and limited 
water movement. Sea grasses also help reduce surface erosion in the sedimentation areas and 
maintain the nutrient cycle. 
 
226. Sea grass meadows are extremely productive habitats that contribute to the sustenance 
of lagoon, bay and near-shore fisheries, and function as nurseries and habitats for many 
commercially important species of fish and crustaceans. Sea grasses support a large number of 
organisms which directly or indirectly depend on them (Figures 53-55). They form the basis of a 
complex ecosystem supporting many forms of life ranging from plankton to dugongs, and hence 
contributing to increase the biodiversity associated with the coastal area. Sea grass ecosystems 
are recognized as nursery grounds and habitats of a large number of marine aquatic organisms, 
including the globally endangered marine mammal, Dugong (Dugong dugon). In addition, sea 
grasses provide substrata for epiphytes, which have been widely recognised as food for most of 
the juveniles that inhabit the sea grass meadows.  
 
227. Harmful and unsustainable fishing methods such as drag nets and madel have led to the 
degradation of sea grass meadows with an indirect adverse effect on fish catch in the area. Sea 
grass beds are also affected by unplanned establishment of fish landing sites, and fishing boats. 
 

 
Figure 53: Floating seaweed such as Acanthophora 
spicifera, and Padina sp. were very common types 
of seaweeds observed 
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Halophila ovalis (Spoon Seagrass) Halophila ovalis (Spoon Seagrass) 

  

Enhalus acaroids (Tape Seagrass) Cymodocea rotundata (smooth ribbon grass) 

  

Mixed species of seagrases P3 - Cymodocea serrulata 

  

 

 

 

 

 

 

 

 

 

 

Figure 54: Sea grasses found in the survey (2014) 
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Padina sp Acanthophora spicifera (Spiny seaweed) 

  

-Ulva sp Tubinarea sp 

Figure 55: Some common seaweeds recorded from the study area 
 
228. Seaweeds are also seen associated with sea grasses and are associated with micro or 
macro green, red, brown and blue green algae. 
 
4.6.3.3 Species of Conservation Concern 
 
Sea grasses and Sea weed species of conservation concern 
 
229. Table 18 provides a summary of sea grasses and sea weeds with in the study area. 
 
Table 18. Summary of the seagrasses and seaweeds recorded within the study area (500 

m) 
 

Seagrass IUCN conservation status 

Enhalus acaroids LC 

Thalassia hemprichii LC 

Halodule uninervis LC 

Siringodium isoetifolium LC 

Cymodocea rotundata LC 

Cymodocea serrulata LC 

Halophila ovalis LC 

Halophila decipiens LC 

Seaweeds IUCN conservation status 

Padina sp LC 

Acanthophora spicifera LC 
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Ulva sp LC 

Tubinarea sp LC 
LC: Least Concern 

 
Aquatic Faunal species of conservation concern 
  
230. Occurrence of conservation significant marine fauna in Mannar region which are not 
recorded within project area or study area. (Table 19). None of the turtles were recorded within 
the study area or project area. There are no records of dugongs within the project area or study 
area.  
 
Table 19: Occurrence of conservation significant marine fauna in Mannar region (Not 

recorded within project area or study area 
Scientific name English name IUCN 

threate
n 
status 

Present in 
Study Area 
(500 m of 
either side 
of line 

Present in 
Project 
Area within 
ROW of 35 
m 

Distance (km) of 
the occurrence 
from outer 
margin of the 
study area 

Chelonia mydas Green Turtle En No No > 5 km 
Lepidochelys olivacea Olive Ridley Turtle Vu No No > 5 km 
Erytmochelis imbricata Hawks bill Turtle    > 5 km 
Dugong dugon Dugong Vu No No > 10 km offshore 
 
Fish species of conservation concern  
 
231. No species were recorded within the study area (500m from the proposed powerline) 
recorded with concern for critical conservation need. However, lagoon area is a seagrass 
meadow and together with salt marshes and mangroves serving as breeding, nursery and 
feeding grounds for many larval stages of aquatic inhabitants. Therefore, impact on these 
sensitive habitats due to project activities should be minimized. 
 
232. Table 20 presents the species composition in the lagoon and shallow coastal waters 
within and around study area. 
 

Table 20: Fish and shell fishes recorded during survey (2014) in the study area 
Scientific name Common name (English 

name 
Local name 
(Sinhala name) 

IUCN threatened 
status 

Marine and brackish water fish  
Acanthurus mata Elongate surgeonfish Orawa  LC 
Mugil cephalus Sea mullet Godaya  LC 
Sphyraena obtusata Striped seapike Kalanda  LC 
Sphyraena jello Giant seapike Jilawa  LC 
Alectis ciliaris  Pennantfish Kannadi parawa  LC 
Atule mate Yellowtail scad Kaha parawa  LC 
Scatophagus argus Spotted scat Ilaththaya  LC 
Siganus javus Java spinefoot Orawa LC 
Orectolobus wardi Northern wobbegong  LC 
Dasyatis kuhlii Blue-spotted stingray  LC 
Epinephelus faveatus Barredchest grouper Pulli kossa LC 
Selar crumenothalmus Bigeye scad Bolla LC 
Lutjanus fulviflamma Blackspot snapper  LC 
Hemiramphus far Blackbarred halfbeak Muralla LC 
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Scientific name Common name (English 
name 

Local name 
(Sinhala name) 

IUCN threatened 
status 

Sardinella gibbosa Goldstripe sardinella Matta salaya LC 
Amblygaster sirm Spotted sardinella Hurulla LC 
Scarus rubroviolaceus Ember parrotfish Girawa LC 
Rhynchostracion nasus Small nosed boxfish  LC 
Pampus argenteus Silver pomfret Sudu vaouvaleya LC 
Platax tiera Longfinned batfish  LC 
Oreochromis mossambicus Mossambic tilapia Tilapia LC 
Crabs  
Thalamita sp Crab  LC 
Thalassina anomala   LC 
Portunus pelagicus Crab  LC 
Scylla serrata   LC 
Shrimps  
Metapenaeus dobsoni   LC 
Penaeus semisulcatus,   LC 
Penaeus merguensis   LC 
Penaeus indicus Indian white shrimp Kiri issa LC 
Penaeus monodon  Giant tiger prawn Karawandu issa  LC 
Cnidarians  
Acromitus flagellatus Jelly fish  LC 
Boloceroides sp Sea anemone  LC 
Mollusks  
Octopus   Buwalla LC 
LC – least concern 
 
4.6.4 Avifauna Study 
 
4.6.4.1. Methodology for Baseline development for Avifauna in project area 
Scope of the study  
 
233. The focus area of the bird study includes the entire Mannar Island including an off shore 
belt of 500 m around the Island as well as the Vankalai Sanctuary that is immediately outside 
the Mannar Island (will be referred to as the study area hereafter). The study focused on 
documenting the species of birds present in the study area, 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. This study commenced in January 
2014 and completed in April 2016. 
 
Overall Approach 
 
234. A literature survey was carried out to document all available data on birds of the Mannar 
Island and Vankalai Sanctuary. Based on this data a preliminary assessment was carried out to 
identify gaps in the available information and potential impacts of establishing a Wind Park and 
a transmission line on the avifauna of the region. This was 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 were documented. This information was used to identify 
potential impacts of the proposed development on the avifauna and mitigation measures that 
are required for the identified significant negative impacts. 
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Rationale for the field study 
 
235. Studies done in other countries have shown that Wind Parks and power lines pose three 
major risks to avifauna (Drewitt & Langston 200616, 200817, Band et al. 200718). 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 avifauna in each of these habitats and identification of species that are at high risk of 
collision. Therefore, this study focused on development of a habitat map of the study area and 
assess the composition and abundance of avifauna found within each of these habitats as well 
as their flight patterns that can be used to quantify each of the three major risks that have been 
identified as the risks posed by development of Wind Parks and associated facilities such as 
transmission lines.  
 
Development of Habitat maps for the study site 
 
236. A provisional habitat map was constructed for the study site using metric sheets (scale 
1:50,000) and satellite images. The provisional habitat map was ground truthed through a 
reconnaissance survey of the focal study area. Based on the findings of the reconnaissance 
surveys the habitat maps was further modified and used for identification of sampling sites for 
the detailed field investigations to document the density and distribution of avifauna in each of 
these habitats. 
 
Determination of the composition, relative abundance of avifauna and their flight 
patterns within each of the habitat types identified 
 
237. The surveys undertaken for this work comprised three main survey methods: 
 
 Line Transect surveys (Grid Counts): These surveys covered 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 was carried out in each square by slowly walking through the grid for a period of 20 
min (the average distance that was covered during the timed transect was around 1 km), 
recording the birds observed, together with the height of flying birds and their direction of 
flight. Each grid was usually surveyed twice each year, once within and once outside the 
migration season, to determine the usage of each grid by migrants as well as resident bird 
species. The locations of the 1x1 km squares that have been surveyed. 

 Vantage Point surveys: These surveys were undertaken to quantify bird flight activity 
through the study area, and identify any important flight routes. The surveys were designed 
to primarily focus on visible migration through the survey area. Six vantage points were 
established along the long axis of the study area, three (VP1, 2 and 3) in the Vankalai 
Sanctuary on the route of the grid connection powerline, and three (VP4, 5 and 6) on 
Mannar Island within/in proximity to the areas identified for the Wind Park (Figure 56). Each 
vantage point was sampled for a target of 18 hours per vantage point in 2014 (though for 
VP2, 3 and 4 this was not achieved, with 16.5 hours, 8.25 hours and 15.75 hours for each of 

                                                
16 Drewitt, A.L. & Langston, R.H.W.(2006). Assessing the impacts of windfarms on birds, lbis. 148: 29-42.  
17 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). 
18 Band, W, Madders, M, & Whufield, D.P. (2007) developing field and analytical methods to assess avian 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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those points respectively). These surveys were carried out on the following dates/times: 
 VP1 - 2/2/14 (06:30-12:30, 6 hours), 3/3/14 (06:30-12:30, 6 hours) and 3/4/14 (12:30-

18:30, 6 hours); 
 VP2 - 3/2/14 (06:30-12:30, 6 hours) and 18/4/14 (07:15-17:45, 10.5 hours) 
 VP3 - 4/2/14 (06:30-13:30, 7 hours) and 19/4/14 (17:00-18:15, 1.25 hours) 
 VP4 - 4/2/14 (07:30-09:30, 10:00-11:00 and 12:00-18:30, 9.5 hours), 28/2/14 (06:45-

08:00, 1.25 hours) and 3/4/14 (13:30-18:30, 5 hours) 
 VP5 - 28/2/14 (06:45-18:45, 12 hours) and 3/4/14 (12:30-18:30, 6 hours). 
Further surveys were then undertaken in October and November 2015 from the following 
VPs: 
 VP2 - 29/11/15 (07:00-16.50, 9.8 hours); 
 VP4 - 28/11/15 (07:55-18:00, 10.1 hours); 
 VP6 - 15/10/15 (14:20-18:12, 3.9 hours), 27/11/15 (07:50-17:10, 9.7 hours) and 28/11/15 

(08:10-19:30, 11.3 hours). 
The vantage point surveys were undertaken by scanning the area from each point by eye 
and with binoculars, to a distance of approximately 250m (where all species could be 
identified). Two observers sat and recorded back-to-back, giving 360 coverage. The 
surveys excluded small-scale local movements within the observation area. 

Figure 56: Vantage Points, number of surveys 
 
 Block counts: These surveys set out to determine the densities of water birds and waders. 

Six main sites were covered; Kora Kulam, the northern beaches and southern beaches and 
Kralls of Mannar Island, the salt pans, the Erukkalampiddy lagoon, and the Vankalai 
Sanctuary (including both sides of the causeway, Periya Kalapuwa, Mantai Kulam and other 
water bodies in the Sanctuary). Each site was divided into blocks and the birds in each block 
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were counted using a spotting scope. The method was used to count birds that inhabit the 
main water bodies present within the study area. These counts were carried out during the 
migration season (three counts, made during January/February 2014, 2015 and 2016) and 
non-migration season (two counts in May/June 2014 and 2015) to determine different usage 
of these water bodies by aquatic birds. The Erukkalampiddy lagoon was only counted in 
2015 and 2016, as it was dry in 2014 so held very few waterbirds. 

These counts were undertaken over a single day in each count area, but with repeat counts 
made during each sampling period. The mean of these repeat counts in each sampling 
period were the only data provided and hence were the data used in this assessment. 
 

238. Figure 57: The map shows the grid, the transects as well as the water holes. 
 
Identification of distribution and conservation status 
 
239. Once the species list is compiled their distribution status such as indigenous, endemic, 
exotic, migratory etc., was 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 was defined according to the IUCN list of Globally Threatened fauna and flora19 and Sri 
Lanka list of Nationally Threatened fauna and flora20. With regard to the assessment for the 
ADB tests, there are two key bird groups that need to be considered in this assessment; (1) 
those that are globally/nationally red-listed as vulnerable or endangered species; and (2) those 
that are cited on the Vankalai Sanctuary Ramsar designation and those that make up an 
important part of the wintering waterbird assemblage. 
 
Determination of the current status of the avifauna 
 
240. The current status of the avifauna observed in each of the identified habitats was 
classified according to the relative abundance of the species calculated based on the 
quantitative data obtained on the species. Accordingly, species are classified on a common to 
rare ordinate defined by the relative abundance index.  
 

                                                
19 IUCN (2014) The list of threatened species. www.IUCN.redlist.org. 
20 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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Figure 57: Grid used for Bird survey 

 
Avifauna found in the Project Affected Area 
 
241. Three major data sets (records of the FOGSL, Ceylon Bird Club and Ramsar data sheet) 
were used to compile the birds that have been recorded previously in the region. The Field 
Ornithology Group of Sri Lanka that has listed 109 species of birds, records of the Ceylon bird 
club that has listed 164 species for this area and bird list posted in the Ramsar website for 
Vankalai sanctuary which has listed 148 species. Based on these sources, a list of 184 species 
of birds has been compiled for the area (Mannar Island and Vankalai Sanctuary and the 
surrounding areas). Out of these only 91 bird species have been recorded by all three sources 
while others were recorded in either one or two of the sources. 
 
242. During the present survey (spanning from 15 January 2014 to 30 April 2016) 184 bird 
species were recorded in the study area. Therefore, the total number of bird species recorded in 
the area stands at 190. During the study period 6 species that have been recorded for this area 
in previous reports has not been recorded. One species, the bar-headed goose (Anser indicus) 
was recorded for the first time in the wild in Sri Lanka during this study. 
243. Two colonies of fruit bats were observed away from the windfarm area and the 
transmission line corridor. Altogether four species of bats were recorded in the entire Mannar 
Island. This includes one species of Megachiroptera (Fruit bats) and three species of 
Microchiroptera (Insectivorus bats). A fruit bat colony was observed near the wind farm. 
However, they fly away from the wind farm, as their feeding ground is located on mainland and 
therefore will not run the risk of collision with turbines. It is about 500 m from the wind turbine 
no.1 towards inland. (See Figure 58 for fruit bat colony).  
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Figure 58: Location of fruit bat colony 
 
244. Out of the 190 species recorded in the Mannar Island and Vankalai Sanctuary, 122 
species are breeding residents (64%) while the remaining 68 species are winter visitors (36%). 
The bird diversity was found to be higher in the Vankalai Sanctuary compared to the Mannar 
Island. The 122 breeding residents included 2 endemic species and 14 species that also have a 
migrant population in Sri Lanka in addition to the resident breeding population. Out of the 190 
species recorded, 91 (48%) are terrestrial birds (predominantly inhabits land based habitats) 
while the remaining 99 species (52%) are aquatic birds (predominantly inhabit aquatic habitats). 
 
 
 



99 

   
Vankalai land area near transmission line Vankalai lagoon, near mangrove 

Birds in Nadukuda beach 

  

Vankalai lagoon Vankalai lagoon 
Mangrove vegetation Vankalai sanctuary  

Figure 59: Birds and bird habitats at Vankalai Sanctuary 
 
245. Figure 59 shows pictures of birds taken during the surveys. Vankalai Sanctuary sustains 
diverse food chains, while also sustaining the livelihoods of fisheries-dependent communities in 
the area. 
 
Birds Species of Conservation Concern 
 
246. The block count baseline surveys that have been undertaken during 2014-16. These 
surveys set out to determine the densities of water birds and waders. Six main sites were 
covered (see Figure 58):  
 Kora Kulam, the northern beaches and southern beaches and Kralls of Mannar Island,  
 Salt pans (Saltern),  
 Erukkalampiddy lagoon,  
 Vankalai Sanctuary (including both sides of the causeway,  
 Periya Kalapuwa, and 
 Mantai Kulam and other water bodies in the Sanctuary).  
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Figure 58: Block Count Areas 

 
247. Each site was divided into blocks and the birds in each block were counted using a 
spotting scope. The method was used to count birds that inhabit the main water bodies present 
within the study area. These counts were carried out during the migration season (three counts, 
made during January/February 2014, 2015 and 2016) and non-migration season (two counts in 
May/June 2014 and 2015) to determine different usage of these water bodies by aquatic birds. 
The Erukkalampiddy lagoon was only counted in 2015 and 2016, as it was dry in 2014 so held 
very few waterbirds. 
 
248. Table 21 shows water hole counts during the study period. These counts were 
undertaken over a single day in each count area, but with repeat counts made during each 
sampling period. The mean of these repeat counts in each sampling period were the only data 
collected and hence were the data used in EIA assessment. 
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Table 21: Water hole counts during the study period spanning from January 2014 to April 
2016. 

No Site Name  2014 M 2014 NM 2015 M 2015 NM 2016 M 

1 Vankalai Sanctuary 46273 12610 42546 1236 7474 
2 Saltern 6984 29 9836 68 444 
3 Korakulam 2579 420 12570 7277 13013 
4 Erukkalampiddy 

lagoon - - 6981 808 11431 
5 South Shore 7104 713 9762 177 4521 
6 North Shore 19694 629 12462 227 7653 
 Total per season 82634 14401 94157 9793 44536 

M=Migration Season NM = Non-migration season 
 
249. The species recorded during the baseline surveys that are listed on the IUCN red data 
list are given in Table 22. This gives their IUCN global and Sri Lanka red data status, and their 
status in the Mannar area (from the Ramsar Information Sheet).  
 

Table 22. IUCN red-listed species recorded during the Mannar wind farm baseline 
surveys, 2014-16. 

Species IUCN 
Global Red 

List 

Sri Lanka 
National 
Red List 

Status (source: Ramsar Information 
Sheet) 

Painted Stork NT LC Common breeding resident  
Asian Woollyneck VU NT  
Black-headed Ibis NT LC Very common breeding resident  
Spot-billed Pelican NT LC Common breeding resident  
Oriental Darter NT LC Common breeding resident  
Great Thick-knee NT LC Common breeding resident  
Eurasian Oystercatcher NT  Migrant, regular here, very rare 
Eurasian Curlew NT  Migrant, common in the Mannar 
Bar-tailed Godwit NT  Migrant, common in the Mannar 
‘Western’ Black-tailed 
Godwit 

NT  limosa Very common migrant  

‘Eastern’ Black-tailed Godwit NT  [limosa] melanuroides Migrant, very rare 
Great Knot EN  Migrant, common  
Red Knot NT  Migrant, common here, rare elsewhere 
Curlew Sandpiper NT  Very common migrant  
Pallid Harrier NT  Migrant, common here, uncommon 

elsewhere 
Note: Red Data Stats: CR = Critically Endangered, EN = Endangered,  VU = Vulnerable,  NT = Near Threatened,      
LC = Least Concern. 

 
4.7 Avian Critical Habitat Assessment 
 
250. The Avian Critical Habitat Assessment (CHA) has been undertaken following ADB’s SPS 
2009 (with reference to IFC guideance). The first step was to identify the habitats within the 
project area of influence that could qualify as Critical Habitat. 
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4.7.1 Critical Habitats guidelines 
 
251. According to the ADB SPS 2009, a critical habitat includes areas with high biodiversity 
value, including habitat required for the survival of critically endangered or endangered species; 
areas having special significance for endemic or restricted-range species; sites that are critical 
for the survival of migratory species; areas supporting globally significant concentrations or 
numbers of individuals of congregatory species; areas with unique assemblages of species or 
that are associated with key evolutionary processes or provide key ecosystem services; and 
areas having biodiversity of significant social, economic, or cultural importance to local 
communities.  
 
252. Critical habitats include those areas either legally protected or officially proposed for 
protection, such as areas that meet the criteria of the World Conservation Union classification, 
the Ramsar List of Wetlands of International Importance, and the United Nations Educational, 
Scientific, and Cultural Organization’s world natural heritage sites. The IFC Guidance Note 6 
provides additional guidance to SPS 2009 on identifying critical habitats. 
 
ADB Requirements 
 
253. Requirements for assessing and addressing biodiversity effects of projects are set out 
within ADB Safeguard Requirements 1: Environment, Section D8 ‘Biodiversity Conservation and 
Sustainable Natural Resource Management’. This document is included as an appendix to the 
SPS. Section D8 requires the environmental assessment process to focus on the major threats 
to biodiversity and for the borrower/client to identify measures to avoid, minimize, or mitigate 
potentially adverse impacts and risks and, as a last resort, propose compensatory measures, 
such as biodiversity offsets, to achieve no net loss or a net gain of the affected biodiversity. 
 
254. Obligations on the borrower/client differ depending on whether the habitat is classified as 
modified, natural or critical. For areas of critical habitat Paragraph 28 of the requirements state 
that no project activity will be implemented in areas of critical habitat unless: 
 There are no measurable adverse impacts, or likelihood of such, on the critical habitat which 

could impair its high biodiversity value or the ability to function; 
 The project is not anticipated to lead to a reduction in the population of any recognized 

endangered or critically endangered species or a loss in area of the habitat concerned such 
that the persistence of a viable and representative host ecosystem be compromised; 

 For any lesser impacts, mitigation measures will be designed to achieve at least no net loss 
of biodiversity. They may include a combination of actions, such as post-project restoration 
of habitats, offset of losses through the creation or effective conservation of ecologically 
comparable areas that are managed for biodiversity while respecting the on-going use of 
such biodiversity by Indigenous Peoples or traditional communities, and compensation to 
direct users of biodiversity. 

 
255. When the project involves activities in a critical habitat, ADB requires the borrower/client 
to retain qualified and experienced external experts to assist in conducting the assessment.  
 
 
4.7.2 Critical Habitat: internationally important designated areas 
 
256. For the purposes of critical habitat assessment, this EIA Volume 2 Section 3 identifies all 
of the areas that could be affected by the project that have been considered as Critical Habitat. 
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257. The Vankalai Sanctuary Ramsar site (including the Periyakalapuwa mouth IBA) and the 
Adam’s Bridge/Gulf of Mannar National Park have been considered as Critical Habitat. The 
CHA analysis examines the baseline data available to determine which species within these 
sites trigger the Critical Habitat criteria, and whether there are any other areas that should also 
be considered as Critical Habitat. 
 
258. After that the species/populations of importance that triggered this Critical Habitat were 
identified through reference to the protected area designations and using the baseline survey 
data collected for the project EIA. This part of the assessment was done primarily using the 1% 
criterion (Wetlands International 2012)21, with an area considered Critical Habitat if it supported 
more than 1% of the relevant flyway population (though with reference also to the global and 
national populations). As the baseline data and historic data were sparse, a precautionary 
approach was adopted utilizing the overall peak count as the key population indicator. Flyway 
and global populations were taken from the most recently published Wetlands International 
report (Wetlands International 2012). 
 
259. As the Vankalai Sanctuary Ramsar site is also internationally important for its wintering 
bird assemblage, and given the high between-year variability in numbers recorded, all 
populations with more than 0.5% of the flyway population, and species occurring in higher 
numbers (>500 individuals) have also been considered as contributing to the overall 
assemblage (a Critical Habitat trigger) in numeric terms. 
 
260. Nationally important species listed as Critically Endangered and/or Endangered in the 
Sri Lanka Red Data Book, endemics and range-restricted species have also been additionally 
considered, to determine whether there are any areas that could qualify as Critical Habitat on 
that basis (where nationally important numbers are present). Only one species, great knot, is 
globally endangered so is considered further in the Critical Habitat assessment (Volume 2) on 
this basis. 

 
261. Additional species are of Sri Lankan national conservation concern (red-listed). These 
include Indian Spot-billed Duck, Black-winged Kite, Oriental Honey-buzzard, Black-crowned 
Night Heron, Kentish Plover, Little Ringed Plover, Eurasian Collard Dove, Crab-plover, 
Peregrine Falcon, Common Kestrel, Little Tern, Great Crested Tern, Saunders’s Tern, Gull-
billed Tern, Caspian Tern, Common Tern, and Grey Francolin, though it should be noted that 
this listing is based on breeding rather than migratory populations. Of these four species, Spot-
billed Duck, Gull-billed Tern, Caspian Tern, Common Tern are listed as nationally Critically 
Endangered/Endangered Species, so are considered further in the Critical Habitat assessment 
(Volume 2). Further consideration is also given to the following species with restricted range in 
Sri Lanka; Long-tailed Shrike, Eurasian Collared-dove, Grey Francolin and Black Kite; and to 
two Sri Lankan endemics; Common Woodshrike and Pompadour Green Pigeon (Volume 2).  
 
262. A summary Map has been developed as shown in Figure 60 depicts all the ecologically 
or ornithologically sensitive habitats found in the Mannar Island and Vankalai Sanctuary as 
shown in Figures 3-24 of the Avian Critical Habitat Report attached in EIA Volume 2 Section 3. 
Critical habitats Map for Mannar Island are listed below: 
1. Urumalai point;  
2. Series of Thonas (salt water marshes) found along the south shore;  

                                                
21 Wetlands International, 2012. Waterbird Population Estimates, Fifth Edition. Summary Report. Wetlands 

International, Wageningen, The Netherlands. 
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3. Korakulam;  
4. Saltern;  
5. Erukkalampiddy lagoon and the scrub/grass habitat located immediately north-west of the 

lagoon;  
6. Erukkalampiddy point;  
7. Scrub habitat between Pesali and Talaimannar;  
8. Wetlands on either side of the railway line;  
9. Wetlands on either side of the Causeway;  
10. Wetlands in the northwestern edge of the Vankalai Sanctuary;  
11. Periya Kalapuwa in the Vankalai Sanctuary;  
12. Wetlands in the southwestern end of Vankalai Sanctuary;  
13. North Shore of Mannar Island;  
14. South shore of Mannar island 
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Figure 60: Critical Habitats in Mannar Island 
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4.7.3 Critical Habitat: Individual Species/Population Triggers 
 
263. In the Avian Critical Habitat Assessment Report attached in EIA Volume 2 Section 3, 
the status and distribution of each of the Critical Habitat trigger species is considered in more 
detail.  
 
264. Table 23 provides a summary of species for which the critical habitat is supported. 
 
Table 23. Summary of Species for which Critical Habitat Supported 
Species Reason for Critical Habitat  Extent of Critical Habitat  

Globally CR/EN 

Great Knot >1% flyway population Erukkalampiddy Lagoon 
Nationally CR/EN 
Spot Billed Duck Nationally important concentration of nationally 

critically endangered species  
Korakulam and Vankalai sanctuary – transmission 
line corridor used as a feeding area  

Caspian Tern Nationally important concentration of nationally 
critically endangered species 

Vankalai Sanctuary, Erukkalampiddy Lagoon and 
the north shore of Mannar Island. 

Common Tern Nationally important concentration of nationally 
critically endangered species 

Vankalai Sanctuary, Erukkalampiddy Lagoon and 
the north and south shores of Mannar Island 

Gull-billed Tern Nationally important concentration of nationally 
critically endangered species 

Vankalai Sanctuary, Korakulam, Erukkalampiddy 
Lagoon and the north and south shores of Mannar 
Island 

Migratory and Congregatory Species  
Spot billed pelican >1% global population of a migratory or 

congregatory species 
Vankalai Sanctuary  

Curlew Sandpiper BirdLife International’s Criterion A4 for 
congregations  

Vankalai Sanctuary, Saltern and the north shore 
of Mannar Island 

Northern pintail Ramsar site Criterion 5 Vankalai sanctuary 
Greater flamingo  Ramsar site Criterion 5 and 6 Vankalai sanctuary 
Eurasian wigeon Ramsar site Criterion 5 and 6 Vankalai sanctuary  
Garganey >1% flyway population of a migratory or 

congregatory species 
Vankalai Sanctuary, Korakulam and the south 
shore of Mannar Island 

Black-tailed godwit Ramsar site Criterion 5 and 6 Vankalai sanctuary and Korakulam 
Painted stork >1% global population of a migratory or 

congregatory species 
Vankalai sanctuary and Korakulam 

Eurasian Spoonbill >1% flyway population of a migratory or 
congregatory species 

Vankalai Sanctuary 

Black-headed Ibis >1% flyway population of a migratory or 
congregatory species 

Vankalai Sanctuary 

Kentish plover > 1% of the flyway population of a 
migratory/congregatory species 

Vankalai sanctuary and Erukkalampiddy Lagoon 

Lesser sand plover >1% global population of a migratory or 
congregatory species 

Vankalai Sanctuary, Saltern and north shore of 
Mannar Island 

Little stint  >1% global population of a migratory or 
congregatory species 

Vankalai Sanctuary, Saltern and north shore of 
Mannar Island 

Common Redshank >1% flyway population of a migratory or 
congregatory species 

Vankalai Sanctuary 

Marsh sandpiper  >1% global population of a migratory or 
congregatory species 

Vankalai sanctuary, Saltern 

Brown headed gull > 1% of the flyway population of a 
migratory/congregatory species 

North and south shores of Mannar Island 

Lesser Crested 
Tern 

>1% flyway population of a migratory or 
congregatory species 

North shore of Mannar Island 

Restricted range 

None   
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Species Reason for Critical Habitat  Extent of Critical Habitat  

Endemic 

None    
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5.0 ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
265. This section predicts and assesses the project's likely positive and negative direct and 
indirect impacts to physical, biological, socioeconomic (including occupational health and safety, 
community health and safety, vulnerable groups and gender issues, and impacts on livelihoods 
through environmental interventions and physical cultural resources in the project's area of 
influence. In quantitative terms to the extent possible; this section also identifies mitigation 
measures and any residual negative impacts that cannot be mitigated; explores opportunities for 
enhancement; identifies and estimates the extent and quality of available data, key data gaps, 
and uncertainties associated with predictions and specifies topics that do not require further 
attention; and examines global, transboundary, and cumulative impacts as appropriate. 
 
266. Since the 29.1 km transmission line passes through 7 km Vankalai Sanctuary, the 
impacts have been generally mentioned in the Section 5.1 below and specially mentioned for 
Vankalai Sanctuary area in Section 5.2.  
 
267. For conducting the impacts analysis, the project area is considered as the right of way of 
35 m and the study area is considered as 500 m from either side of the transmission line. 
 
5.1 Environment Impacts and Mitigation Measures outside Vankalai Sanctuary 
 
5.1.1 Environment problems due to project location and design 
 
268. Potential adverse environment impacts associated with transmission lines has been 
avoided or minimised through careful route selection. The alignment is sited away from major 
settlements, whenever possible, to account for future urban expansion. Thick vegetation areas 
are avoided wherever possible; however, route alignment passes through scrub lands, 
cultivated and abandoned paddy fields, home gardens etc. No land acquisition is required for 
placing transmission towers on private land. However, physical damage to the crops during the 
construction phase of the project will be compensated at the time of damage as per GoSL 
norms. Associated impacts on agricultural land will be restricted to the construction phase and 
will be temporary in nature. Agricultural land will be lost permanently at the base of the 
transmission tower. After construction, agricultural land within the transmission corridors can be 
used again for farming purpose. 
 
5.1.2 Environmental Impacts Associated with Pre-Construction Stage 
 
5.1.2.1 Acquisition of Paddy Fields and Other Lands 
 
269. There may be loss of agricultural productivity due to obstruction and reduce the land of 
paddy fields. Thus following measures will have to be taken prior to the project activities: 
 Avoid farming season wherever possible in the planning of project activities, 
 Avoid migration and breeding season of migratory birds in the area for tower construction, 
 Ensure existing irrigation facilities are maintained in working condition, 
 Protect /preserve topsoil and reinstate after construction is completed, 
 Repair /reinstate damaged bunds etc. after construction is completed, and 
 Compensation for temporary loss in agricultural production. 
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5.1.2.2 Impacts on Temporary Use of Land 
 
270. The mobilisation of construction equipment and construction materials will require space 
for storage and parking of construction vehicles and equipment, construction material storage 
yards, disposal sites, and temporary labour day-camps for human resource to avoid 
environmental impact and public inconvenience. These locations must comply with the local 
laws and regulations and need approval from authorities to utilise these facilities (access roads, 
telecommunication, and pipe borne water supply). It is important that selection of temporary 
lands is done at least 500 m away from highly populated areas, water bodies, natural flow 
paths, agricultural lands, important ecological habitats and residential areas. Removal of trees 
and green cover vegetation should be minimised during preparation of access road and other 
facilities.  
 
5.1.3 Environmental Problems Associated with Construction and Operation 
Stage 
 
271. The project activities during construction phase will involve clearing of scrubs, trees, 
coconut and palymrah along the route alignment wherever required, excavation for installation 
of towers, erection of towers, civil works related to transmission line and line stringing. For 
substation, it will involve excavation for building and equipment foundations, civil works and 
erection of equipment. During the operation phase, most of the construction phase impacts will 
get stabilised and the impacts will be restricted only to the operation and maintenance of the 
project. 
 
272. The impacts on the environment from various activities of the project can be categorised 
as follows: 
 
 Impact on Physical Resources 

- Impact on Topography 
- Impact on Climate 

 Impact on Environmental Resources 
- Impact on Air Quality 
- Impact on Noise Levels 
- Impact on Surface Water Quality 
- Impact on Ground Water Quality 
- Impact on Soils and Geology 

 Impact on Ecological Resources 
- Terrestrial Ecology 
- Wildlife 
- Aquatic Ecology 

 Impact on Human Environment 
- Health and Safety 
- Agriculture 
- Socio-economics 
- Resettlement and Rehabilitation 
- Cultural sites 
- Traffic and Transport 
- Interference with other utilities and traffic 

 Waste Disposal 
- Solid waste disposal 
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- Liquid waste disposal. 
 
273. The impacts of the project activities on various environmental attributes are discussed in 
subsequent sections. 
 
5.1.3.1 Impact on Physical Resources 
 
Impact on Topography 
 
274. During the construction of the transmission line and substation, the topography will 
change due to erection of tower. The most prominent impact on the surface topography will be 
due to the removing of the trees at the tower erection site and trimming/cutting of trees above 3 
meters along the Right of Way (35 m, RoW for 220 kV lines as prescribed by CEB) for 
construction facilitation. Since trees of about 3 meters’ height can be replanted below the line, 
the present features along the 35 m RoW will be change marginally due to presence of the 
transmission line. 
 
275. No topographical changes are envisaged during the operation phase of the transmission 
line and the substation. The existing access routes will be utilised during the operation and 
maintenance of the transmission lines. 
 
Impact on Climate 
 
276. The study area along the RoW is predominantly Coconut/Palmyra plantation/paddy 
plantation and home gardens in the project area. However, impact on the climate conditions 
from the proposed projects both during the construction and operation phases will not be 
significant. 
 
5.1.3.2 Impact on Environmental Resources 
 
277. Table 23 gives the approximate distances of the subprojects from sensitive receptors. 
 
Impact on Air Quality 
 
278. During the construction phase, the activity would involve excavation for the tower 
erection, movement of transporting vehicles carrying the construction materials etc. along the 
haul road (through un-built roads, but are not maintained). At majority of locations, movement of 
heavy vehicles may not be possible; from approach road to construction site material will be 
head loaded. All these activities would give rise to emission of dust particles thereby affecting 
air quality marginally at the site which although will be transitory in nature. Sprinkling of water 
during excavation will reduce the dust emission to a great extent. 
 
279. The construction of transmission line and the substation will not have any negative 
impact on the air quality of the project area during the operation phase. 
 
Impact on Noise Levels 
 
280. During the construction phase, the major sources of noise pollution are movement of 
vehicles transporting the construction material and equipment to the site. Most of the access 
roads along the alignment are motorable. The major work of the construction is expected to be 
carried out during the day time. The noise produced during the construction will have negligible 
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impact on the residents as the predominant land use along most part of the alignment are paddy 
fields/ coconut/palmyra plantations areas. There will be very limited presence of population 
being exposed to noise generated during the construction phase. 
 
281. Following measures will help to keep noise and vibration in acceptable level during 
construction phase: 
 
 Contractor shall equip their heavy construction equipment and plants with exhaust silencers 

to limit the engine noise so as not to exceed 75 db (compacters, loaders, vibrators and 
cranes) and regularly maintain all construction vehicles and machinery that should meet the 
National Emission Standards. 

 Contractor shall limit working time for activities that create noise only from 6.00 am to 6.00 
pm except for construction site near public sensitive receptors. Construction related 
activities closer to sensitive receptors have to be scheduled in coordination with the relevant 
authorities. 

 Contractor and its suppliers of construction materials should strictly implement noise control 
regulations stipulated by the CEA in 1996 (Gazette Extra Ordinance, No 924/12) for all 
construction vehicles and equipment. 

 
282. During the operation phase of the project, there will be corona noise from the conductors 
which will be felt only up to 15 to 30 m area, hence the ambient noise level meets the CEA 
standard for residential areas (55 dB(A) during daytime and 45 dB(A) during night time)22.  
 
Impact on Surface Water Quality 
 
283. The transmission lines will marginally impact the surface and ground water quality in the 
area during its construction period. Contamination of water bodies may result due to spilling of 
construction materials and surface runoff from the construction site joining the water body. 
There may be increase in the turbidity levels temporarily where the proposed alignment is 
crossing and if the surface runoff during construction meets the waterbody. This can be avoided 
by careful selection of the tower site and the access route so that the surface runoff does not 
meet the waterbody. 
 
284. Distance traversed over tanks along proposed line route is shown in following Table 26. 
 

Table 26: Name of the Tank, distance, entry and exit points of the line 
No Name of the 

Tank 
Length Entry Point Exit Point 

m N E N E 
1 Tank at 

Minninirainchan 
200 8°55'14.41"N 79°57'2.54"E 8°55'8.85"N 79°57'5.64"E 

2 Tank at 
Tupusialankulam  
(converted to 
paddy fields, 
during dry 
season) 

85 8°53'38.13"N 79°57'5.82"E 8°53'35.17"N 79°57'5.62"E 

                                                
22 Noise will also comply with the WHO residential standards of 55/45dBA day/night as per IFC EHS guidelines 2007. 
 



112 

3 Tank at 
Kunchikulam 

200 8°53'26.95"N 79°57'4.70"E 8°53'21.8"N 79°57'4.80"E 

 
285. Proposed tower construction activities may cause temporary impacts to the existing 
drainage system in the area including natural flow paths, earth and line drains. Stagnation of 
water will also create temporary breeding sites to mosquitoes, which may have direct impact on 
public health. Thus incorporation of following measures will minimise anticipated impact due to 
obstruction of natural flow paths and existing drainage: 
 Provisions of temporary drainage facilities to the particular locations if existing drains are 

obstructed due to construction activities. 
 Maintenance of all drainage paths by avoiding blockages at all times. 
 Contractor should minimise excavation of beds of any streams, irrigation systems, and other 

water resources available in the project affected area. 
 At the substation sites, EPC contractor shall locate the temporary day-time facilities such as 

drinking water, toilet/sanitary facilities by constructing temporary soakpits for toilets and 
garbage collection which will be away from any water body.  
 

286. The above shall form an integral component in the planning stage before 
commencement of construction activity by the EPC contractor. 
 
Impact on Ground Water Quality 
 
287. Ground water pollution can take place, if chemical substances and oily waste get 
leached by precipitation of water and percolate to the ground water table. For transmission line 
construction activity, no chemical substance or oil is used hence there is no impact on ground 
water quality. The silt discharge from the earthwork around water bodies, oil, grease and fuel 
release from the construction vehicles/equipment and spoil from construction related activities 
including any sewage from temporary day-time camp site will mix with runoff water. This 
situation will increase during the rainy season and have a critical impact on surface and ground 
water. Thus following measures will be required in order to prevent deterioration of water from 
the construction and construction related activities: 
 
 All construction vehicles and equipment should be maintained in proper conditions without 

any leakage, 
 Contractors shall use silt traps and erosion control measures where the construction is 

carried out in close proximity to the water bodies to avoid entering of cement particles, rock, 
rubbles and waste water to the surrounding water bodies, 

 Construction activities should be restricted to dry season, 
 Waste oil should be collected properly and disposed to the approved location by Local 

Authorities (LA) / CEA. 
 
Impact on Soil and Geology 
 
288. Project activities including excavation, cut and fill operations, removal of scrubs, trees 
and vegetation etc., will enhance the soil erosion during the rainy season. The impact on soils 
will be due to the soil erosion at the tower construction site and along the access routes. 
Excavation activity and land clearance in the erosion prone areas have to be minimised while 
conducting site selection for towers. Levelling and stabilisation of tower construction sites will be 
done after completion of construction activity, which will avoid increased acceleration of surface 
runoff and damage to the topsoil. The impact associated with landslides due to excessive 
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erosion and other civil works can be avoided or minimised by following mitigation measures: 
 Maximum effort should be taken to minimise removal of trees and green cover vegetation. 
 Minimise obstruction or destruction to natural drainage pattern of the surrounding area. 
 Proper treatment of clearing and filling areas against flow acceleration. 
 Turfing work should be taken prior to rainy season around the substation. 
 Contractors shall restrict cut and fill operation around sharp/deep slope areas. 
 Piling activities will be restricted to non-rainy season; otherwise the piled materials will 

spread all over the area and contaminate close by water bodies. 
 Top soil (2-3 cm from the top of the soil), which is removed during construction from the 

cultivated lands must be stored separately for future utilisation of cultivated lands near tower 
leg locations. 

 
5.1.3.3 Impact on Ecological Resources 
 
289. Table 27 provides distances of the various components from sensitive receptors. 
Specific ecological impacts are described in the following section: 
 
Effect on Flora and Fauna 
 
290. 1171 trees (Coconut, Palmyra, margosa, acacia, gamsuriya, malita, maila and ficus) 
trees will be removed from the project area for RoW (total 35 m for 220 kV (as per CEB norms) 
for the transmission line. The impact on any flora and fauna that are rare, endangered, endemic 
or threatened will be affected is discussed in later sections. Migratory paths of small mammals 
and reptiles may be affected due to construction activities. However, 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: 
 
 Strict attention on worker force regarding disturbance to surrounding habitats, flora and 

fauna including hunting of animals and fishing in water bodies. 
 Selection of approved locations for material storage yards and day-time labour camps away 

from the environmental sensitive areas. 
 Avoid entering of construction waste (cement particles, rock, rubbles and waste water) and 

sanitary waste to the surrounding water bodies. 
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Table 27: Approximate distance of subprojects from sensitive receptors 
No. Name of 

Subproject 
and Name 
of 
village/town 
nearby  

Primary School Secondary 
School 

Temple/ Kovil Primary Clinic 
(PHC) 

Main 
Hospital 

Population/ 
Inhabitant 
(in 
pockets) 

Metal access path 
to the Site 

1 Mannar GSS 
to Nadukuda 
GSS 29.10 
km 
transmission 
line and 
Nadukuda 
GSS 
 
Nadukuda 
village Near 
FSP 37* 

2.60 km to School at 
Kamakkarankudiyiruppu 
& 4.75 km to school at 
Vankalaippadu 

4.25 km to 
School at 
Pesalai 

2.60 km to Church at 
Kamakkarankudiyiruppu & 
4.25 km to Church at 
Pesalai 

4.25 km to 
Primary Clinic at 
Pesalai  

15.75 km 
to Mannar 
General 
Hospital 

Sparse 
population 

A014 & Nadukuda 
road 

2 Mannar GSS 
to Nadukuda 
GSS 29.10 
km 
transmission 
line and 
Mannar GSS  
 
Uyilankulam 
village, 
Mannar 
near FSP 2* 

0.50km to School at 
Puthukkamam, 2.75 km 
to School at 
Nochchikulam 

No 
secondary 
school 
within 5 km 
radius 

2.60 km to Church at 
Vanchiyankulam & 2.50 
km to Church at 
Uyilankulam 

No secondary 
school within 5 
km radius 

11.65 km 
to Mannar 
General 
Hospital 

Medium 
populations 

A014 & 
Kallikaddaikadu road 
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No. Name of 
Subproject 
and Name 
of 
village/town 
nearby  

Primary School Secondary 
School 

Temple/ Kovil Primary Clinic 
(PHC) 

Main 
Hospital 

Population/ 
Inhabitant 
(in 
pockets) 

Metal access path 
to the Site 

3 Mannar GSS 
to Nadukuda 
GSS 29.10 
km 
transmission 
line (Midway  
 
Tharapuram 
Near FSP 
24* 

1.75 km to School at 
Nochchikulam, 2.00 km 
to School at 
Parankisukulam,  
 
 
1.75 km to School at 
Iesupuram, 1.20 km to 
School at Tharapuram,  
 
 
0.65 km to School at 
Olaithoduval & 2.20km 
to School at 
Kamakkarankudiyiruppu 

2.25 km to 
School at 
Mannar, 
2.25 km to 
School 
near 
Mannar 
fort, 0.35 
km to 
School at 
Eluthoor, 
3.25 km to 
School at 
Karisal & 
3.85 km to 
School at 
Pesalai 

0.50 km to Church at 
Bostyanpuram, 0.70 km to 
Church at Olaithoduval 
3.75 km to Church at 
Pesalai 
2.25 km to Church at 
Kamakkarankudiyiruppu 
0.35 km to Church at 
Sunny Village 
0.05km to Church at 
Eluthoor 
1.75 km to Church at 
kanakankulam 
1.85 km to Church at 
Vankalai 
3.50 km to temple & Kovil 
at Karisal, 
1.10 kmto Mosque at 
Tharapuram, 
0.75 km to temple at 
Santhipuram & 3.90 km to 
Thirukethiswaram Kovil  

5.50 km to 
Primary Clinic at 
Adampan,  
3.00 km to 
Primary Clinic at 
Puthukudiyiruppu 
3.80 km to 
Primary Clinic at 
Pesalai 

2.25 km to 
Mannar 
General 
Hospital 

Medium A014, B403, 
Mullipallam junction 
–Mantai road 
Mannar –
santhipuram road, 
Mannar-Thalvupadu 
road, Eluthoor-Keeri 
road, Malvadi road, 
Olutuduvai road, 
Kunchikulam-
Kallikaddaikadu road 
Kuthiraikuthi-
Kallikaddaikadu road 
Pesalai- 
Viyayadippannai 
road & Pesalai-
Karuppankudiyiruppu 
road,  

* Refer Figure 32 
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Impact on Terrestrial Ecology 
 
291. 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 minimised through adoption of 
mitigation measures like paving and surface treatment and water sprinkling. 
 
Removal of Trees 
 
292. Approximately 1,171 fruit/nonfruit/plantation (Palmyra, Coconut etc.) trees will be 
removed from the RoW of the transmission line. The initial construction works along the 
alignment involving land clearance, cutting, filling, and levelling may cause loss of vegetation. 
This will be irreversible impact. Care has been taken to avoid the plantations/vegetation as far 
as possible and tower locations are selected at plain paddy fields where the vegetation is thin. 
This will minimise the tree loss. Compensation is being paid to the tree owners in the private 
areas as per GoSL norms. Clearing of home gardens, plantations is involved along the route 
alignment, hence appropriate amount for compensation for home garden and plantations will be 
paid direct to the farmers.  
 
293. None of the trees will be lost / removed within Vankalai Sanctuary, since the height of 
the transmission line will be increased and locations of towers will be adjusted within Vankalai 
Sanctuary. Generally, in a transmission line, if forest/government trees are to be cut within 
areas belonging to forest /wildlife department, an amount of compensation as agreed with such 
institutions will be paid for the replantation of an equivalent area at a suitable location (ie at a 
ratio of 1:1). Thereafter the forest department would look after the trees, and be responsible for 
replacing any trees that die in the first 5 years of planting, until these get established in planting 
area. 
 
294. For private trees/plantations, compensation based on the future income of each tree (or 
plantation) will be paid to the private landowners. In addition CEB will support the affected 
owners by distributing the plants (dwarf varieties of same or alternative species), which could be 
planted underneath the line or at a different location/s by private owners, to make the ratio 1:1 
which will be maintained by private owners. Since no trees are cut in the Vankalai sanctuary, 
this applies to the trees found in Mannar Island, mainly Palmyra and coconut trees, and few 
home garden trees.  
 
Effect on Local Road Network 
 
295. Transformers, tower material, substation equipment, iron bars, concrete materials, 
equipment etc. will be transported through the provincial and local road network to the project 
site. Transporting of large quantities of materials using heavy vehicles could exceed the carrying 
capacity of the road. This would lead to physical damages to local road network. Thus, it will be 
necessary to obtain consent from Road Development Authority (RDA) or Provincial Road 
Development Authority (PRDA) to use local roads prior to transportation. In addition, contractor 
should properly maintain all road sections, which will be utilised for the construction related 
activities. 
 
296. Proposed transmission line route crosses number of existing roads and railway lines 
(Table 28).  
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Table 28: GPS coordinated of transmission line crossing points 
Route 
Number 

Name Location GPS Coordinate  
N E 

Roads     
A 14 Medawachchiya – 

Mannar–Talaimannar 
Sinnakankankulam 8°54'36.29"N 79°57'13.13"E 

  Periyakalapuwa 8°55'45.56"N 79°55'48.49"E 
 Thalladi–Arippu – 

Marichchukkaddi 
Periyakalapuwa 8°55'56.25"N 79°55'31.35"E 

 Thalvupadu–Mannar Pattithottam 8°59'27.29"N 79°53'20.56"E 
Railway     
8 Mannar Line Thiruketiswaram 8°54'36.29"N 79°57'13.13"E 
  Kora kulam 8°59'46.79"N 79°53'5.96"E 

 
Disposal of Debris 
 
297. Because of construction related activities, inert spoil and debris will be generated during 
the construction stage. Improper disposal of the debris will have an impact on the surrounding 
ecology, public health, and scenic beauty. Following measures will minimise the impacts 
associated with disposal of debris: 
 Spoil materials (soil, sand, rock etc.) generated from construction activities shall be used 

wherever possible for site levelling, back - filling etc. outside the environmentally sensitive 
area.  

 Dumped materials could interfere with the drainage pattern of the area, any water bodies, 
agricultural lands, marshlands and down slope or any environmental sensitive area and 
therefore must be handled properly. 

 
Wildlife 
 
298. For selecting the route alignment, a minimum intrusive path through the Vankalai 
Sanctuary will be used for the 220 kV Mannar–Nadukuda transmission line.  
 
299. For the transmission line sections that cut across the Vankalai Sanctuary, the contractor 
shall take due care to restrict construction work during the known period of migration by birds. 
The transmission line design will take into account the CEA and Department of Wildlife 
Conservation approvals regarding tower heights, construction timings etc. In addition, to 
eliminate chances of accidental injury to birds, the tower design should not offer any sharp edge 
up to the height that can hit the birds. 
 
Impact on Aquatic Ecology 
 
300. The impacts on aquatic ecology of the lagoon/sanctuary area are envisaged, although 
there will be careful selection of the tower sites in the sanctuary area, to avoid water pollution 
and disturbance to the aquatic fauna of the area. 
 
5.1.3.4 Impact on Human Environment 
 
Health and Safety 
 
301. Health and safety impacts will be in terms of risk of accidents and exposure to 
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electromagnetic fields along the alignment. The accidents may be caused due to electrocution, 
lightening, fires and explosions. To avoid this, the houses will be allowed within the RoW of the 
project, only if the stipulated safety clearance is met with. Necessary training regarding safety 
aspects to the personnel working at the line will be provided by the contractor. Personal 
protective equipment like safety gloves, helmet, mufflers etc. will be provided during 
construction period and during the maintenance work. First aid facilities will be made available 
with the labour gangs and doctors called in from nearby towns when necessary. Workers are 
also covered by the statutory workmen compensation as per GoSL laws by the contractor. 
 
302. Project activities may create accidental damage to public and the construction workers. 
Therefore, contractors should take necessary action to enhance personal safety during the 
construction through following measures: 
 Organise awareness programs relevant to personal safety of the workers and public in the 

area. 
 Installation of warning signs to particular locations such as transverse points of local road 

network by transmission lines. 
 Provide protective safety belts, footwear, helmets, goggles, eye-shields, and clothes to 

workers depending on their duty. 
 Arrangement of proper first aid unit and transport facilities to take injured people to the 

hospitals. 
 
Agriculture 
 
303. Permanent and temporary loss of agricultural land occurs due to tower location in the 
agricultural field and loss of crop for access route etc. There will not be any land acquisition for 
the tower erection. As far as possible, any prime agricultural land will be avoided and the 
construction will be done after crop harvesting. 
 
Socio-Economics 
 
304. Construction of transmission line will generate local employment, as number of unskilled 
labours (men/women) may be required at the time of construction activities. Local employment 
during this period will increase the income and socio-economic standards of the residents of the 
project area. 
 
Temporary Outage of the Electricity 
 
305. Temporary disconnection of power supply will occur during the construction activities. 
Thus public and the industrial places, which are located in project-affected area, will face 
inconvenience for short periods. The following measures will have to be taken: 
 Advance notice to the public about the time and the duration of the utility disruption, and 
 Restore the utilities immediately to overcome public inconvenience. 
 
Resettlement and Rehabilitation 
 
306. For the construction of GSS at Nadukuda, 2.83 ha private land is being proposed, which 
will be purchased at market rates, and acquisition of land will not be required from the 
surrounding communities. ROW lands are vacant and there are no houses enroute, there is no 
physical resettlement and rehabilitation involved in the project. 
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Physical Cultural Sites 
 
307. Although, there are archaeological, historical, or cultural important sites in the Mannar 
island and the mainland, none of them are traversed along the proposed route alignment. 
 
Traffic and Transport 
 
308. During the construction phase, traffic disturbance needs to be minimised by avoiding 
high-density areas, using proper traffic signs, ensuring proper access roads and avoiding road 
blockage. 
 
Interference with Other Utilities and Traffic 
 
309. As per regulations enacted by GoSL, it is mandatory for CEB to seek clearance prior to 
construction from railways, telecommunications and wherever necessary from aviation 
authorities that are likely to be affected by the construction of transmission lines. The 
transmission lines affect nearby telecommunication circuits by causing electrical interference 
and induced voltage which may occur to nearby telecom circuit and suggested necessary 
protection measures will need to be adopted. This may require measures like rerouting of the 
telecom circuits, conversion of overhead telecom circuits into cables etc. to minimise the 
interference. The exact cost to mitigate the impacts of induction in neighbouring telecom circuits 
would vary from case to case. Wherever transmission line crosses the railways, clearance is 
taken from that department. In general, the system is planned and executed in such a way that 
adequate clearance is maintained between transmission lines on the one hand, and railways, 
civil aviation and defense installations on the other. There is no airport in the area. 
 
5.1.3.5 Waste Disposal 
 
310. The EPC contractor shall undertake the following measures to protect and enhance the 
quality of environment near the construction sites: 
 
 A better way to avoid associated waste disposal issues is to avoid setting up of construction 

of labour camps; by selecting majority of skilled and unskilled workers from the project 
influence area. 

 Contractor should provide adequate facilities to manage its construction wastes in 
accordance with the guidance given by the CEA. Contractor should handle and manage 
waste generated from the construction site without contamination to natural environment 
and it will reduce risk to public who stay close to sites, if any. The disposal of wastes from 
construction sites must be done regularly in a hygienic manner as per GoSL regulations. 

 
311. In the transmission line project, there will not be any significant inert construction waste 
generated. If there is any, it will used in the tower foundation fillup. Any un-used/excess soil will 
be disposed of by the EPC as per local body requirements. 
 
312. Mannar Pradeshiya Sabah maintains a solid waste disposal site at coordinates 
8°59'24.91"N, 79°54'21.05"E in Sinnakadu Gram Niladhari division in Mannar Island. The 
project will use this site for solid waste disposal.  
 
Recyclable Solid Waste Disposal 
 
313. The solid waste generation will be at the location of the tower erection site which will 
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include metal scraps, wooden packing material etc. Wooden waste and metal scrap will be 
collected and disposed of in compliance with applicable regulations and rules. Wastes will be 
disposed off to Environment Protection License (EPL) vendors who collect wastes. 
 
Sanitary Waste Disposal at Construction Sites for Mannar–Nadukuda line 
 
314. An Illustrative manpower requirement for 29.1 km Mannar Nadukuda Line construction is 
shown below in Table 29. Mannar Pradeshiya Sabah maintains a solid waste disposal site at 
coordinates 8°59'24.91"N, 79°54'21.05"E in Sinnakadu Gram Niladhari division in Mannar 
Island. The project will use this site for solid waste disposal. No solid waste will be disposed of 
to an unlicensed solid waste disposal site.  
 

Table 29: Illustrative manpower requirement for various stages of Transmission line 
erection 

Stage of 
Work 

No. of People Duration Accommodation/Toilets 

During the 
Survey and 
pegging etc 
to demarcate 
the line route  

One surveyor and 4 skilled labours 
and 4 unskilled labour  

During first month  1st month 2 toilets two 
hired house/flat  

During 
Foundation 
Construction 

Excavation – Two Gangs each with 
Foreman, Excavator operator and 4 
unskilled 

From 1 to 8th Month  2nd to 8th Month  
7 or 8 houses and 7 or 8 
toilets by 4th month 
increased to 12 toilets 6th 
month increased to 18 
toilets 

Re bar shuttering and stub setting 
- 4 Gangs - 
each with one Foremen and 6 skilled 
and 8 Unskilled  

During 2nd Month to 
10th Month  

8nd to 15th Month  
10 or 15 houses with 18 
or 20 toilets 

Concreting - 4 gangs each with 4 
skilled and 8 unskilled  

During 4th Month to 
15th Month  

4nd to 15th Month  
10 or 15 houses with 18 
or 20 toilets 

During 
Tower 
Erection  

5 Gangs each with one foremen and 
5 skilled and 8 unskilled  

During 6th month to 
18th month  

6nd to 18th Month  
10 or 15 houses with 18 
or 20 toilets 

Stringing  2 gangs each with one foremen, 8 
skilled, 5 drivers, 2 tensioner and 
puller operators 10, skilled and 20 
unskilled  

10th month to 18th 
month  

Shall be maintained at 20 
toilets as the as the 
concreting gangs are 
demobilized  

 
315. The total requirement of manpower is not cumulative in nature as most of the activities 
take place intermittently and the workers tasks will overlap in above mentioned stages and 
therefore could be common for several activities mentioned above.  
 
316. However, maximum number of persons required at anytime by the entire project – 30 
skilled and 40 unskilled. The unskilled labour from the area will be used who will be operating 
from their homes. The skilled and other technical persons would normally stay at a rented 
accommodation in nearby town – in this case Mannar town is the nearest and would use the 
EPC contractor’s vehicles for transportation. Usually in one rented accommodation about 8-10 
persons can stay in 3-4 bedroom flat/house, about 4-5 accommodations will be rented by the 
EPC contractor. The rented accommodations have all amenities such as toilets, washing 
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facilities as well as kitchen and meals facilities. EPC contractor shall ensure adequate supply of 
water at urinals, toilets, and washrooms of the workers’ rented accommodations. 
 
317. Since Mannar town is completely electrified and has gas connections, no firewood etc. 
will be used for cooking. Contractor should provide garbage bins at all workers’ 
accommodations. The local municipal body at Mannar collects waste in the town and disposes 
off in designated disposal areas. 
 
318. At the substation sites, EPC contractor shall locate the temporary day-time facilities such 
as drinking water, toilet/sanitary facilities by constructing temporary soakpit for toilets and 
garbage collection which will be away from any water body.  
 
Liquid Waste Disposal 
 
319. There will be no oil or chemical waste generated during the construction of transmission 
line, hence no mitigation is required. 
 
Hazardous Waste Disposal 
 
320. During the transmission line construction generation of any hazardous waste generation 
is not expected. However, the EPC 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 hazaroudous waste will be 
disposed of to unlicenced hazardous waste disposal site.  
 
5.1.4 Environmental impacts associated with operational stage 
 
Electric shock 
 
321. This may lead to death or injury to the workers and public in the area. This can be 
minimised or avoided by: 
 Security fences around substation. 
 Establishment of warning signs. 
 Careful design using appropriate technologies to minimise hazards. 
 
Noise Generation 
 
322. Nuisance to the community around the site can occur during the project implementation 
stage. Provision of appropriate noise barriers will be essential in this regard. 
 
Maintenance of Transmission Line and Substation 
 
323. Possible exposure to electromagnetic interference could occur during these activities. 
Design of transmission line should comply with the limits of electromagnetic interference from 
overhead power lines. 
 
Oil Spillage 
 
324. Contamination of water on land/nearby water bodies by the transformer oil can occur 
during operation due to leakage or accident. Substation transformers are normally located within 
secure and impervious areas with a storage capacity of 110% spare oil. Also proper drainage 
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facilities will be constructed during the construction stage to avoid overflow or contamination 
with natural flow paths especially during the rainy season. 
 
5.2 Environmental Impacts inside Vanakalai Sanctuary  
 
325. Vankalai Sanctuary, a designated Ramsar Wetland is a project-affected area as the 220 
kV Nadukuda–Mannar transmission line traverses 7 km through it. 
 
326. This section identifies the primary activities that have the potential to cause significant 
environmental impacts (500 m each side) during construction and operation of the proposed 
Over Head Transmission Lines (Transmission line). This section also provides a detailed 
analysis of potential impacts and specifies mitigation measures that will be used to eliminate or 
minimize environmental impacts.  
 
5.2.1 Impacts to Marine Biology (limited to Lagoon Areas) 
 
327. Figure 60 below gives the Vankalai Sanctuary areas traversed by the line. Areas A, B 
and C are covered for evaluating the marine impacts and mitigation measures. 
 
Degree of Potential Impacts  
 
328. In general, the degree of impact of a proposed transmission line is determined by the 
quality or uniqueness of the existing environment along the proposed route. The quality of the 
existing environment is influenced by several factors:  
• The uniqueness of the resources - Proposed transmission routes are reviewed for 

species or community types that are uncommon or in decline in the region or country. The 
environmental review evaluates whether the resource possesses a feature that would 
make it unique, such as its size, species diversity, or whether the resource plays a special 
role in the surrounding landscape.  

• The threat of future disturbance - The resource is compared to surrounding land uses 
that may affect the quality of the resource over time. Considerations include whether the 
current and likely future land uses may threaten some aspect of the resource or whether 
the resource is valued by the adjacent community and therefore, likely to be preserved.  

• The degree of disturbance that already exists - The significance of prior disturbance 
can be evaluated by determining how close the place resembles pre-settlement 
conditions.  

 
329. Since the Vankalai sanctuary has sensitive habitats and ecosystems such as 
mangroves, salt marshes, mud flats and seagrasses, which are the breeding, rearing and 
nursery grounds for many aquatic fauna, the transmission line will have to mitigate even the 
smallest impact on the marine biology.  
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Figure 60: Impacts studied in Areas A, B and C. 

 
Duration of potential impacts  
 
330. The construction of a transmission line involves both long-term and temporary impacts. 
Long-term impacts would exist as long as the transmission line is in place; include impose land 
use restrictions, loss of vegetations (mangroves in particular), and concern on aesthetic 
impacts. However, long term impact of transmission line on aquatic community would be 
minimum as the project area avoids all such areas. 
 
331. Main construction activities inside the vankalai sanctuary are: 
 Vegetation clearance or trimming along the route 
 Access tracks 

Vankalai Sanctuary 
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 Foundation excavation and concreting 
 Cable stringing 
 Line stringing and tensioning 
 Contractor’s day-time camp, yard and workshop 
 Waste disposal 
 
332. The period of construction within the sanctuary shall be finalised between the EPC 
contractor, CEB and Department of Wildlife Conservation (DWC). The seasons for construction 
can be decided based on the following schedule given in Table 30. 
 

Table 30: Timing of Construction in Vankalai Sanctuary 
No. Season Period Construction work 

1 Dry Season February-September Make foundations, 
stringing erection 

2 Migratory period  

Wet Season (NW Monsoon) 

October – January None in Vankalai 
sanctuary 

3 Breeding season for many of the native 
birds. Many of the ground nesting birds 
breed in Adams bridge or dry or semi-dry 
bed of water bodies such as korakulam 
away from the transmission line ROW. 
Migrant birds are absent 

May - August Tower construction can 
be done 

 
333. The table above depicts the various season when the work can be done by the EPC 
contractor. For example, during the migratory season when the majority of birds are present in 
the project area and the greatest impact from construction disturbance will occur and hence no 
work must happen inside the sanctuary area. No work will be undertaken until 1 hour after 
sunrise to 1 hour before sunset. 
 
334. The tower erection inside the lagoon area must only be done between February – April 
to avoid both migratory and breeding season. 
 
Impact to aquatic fauna, resources and associated ecosystems 
 
335. The following activities include improving site access, site preparation, material disposal, 
site dewatering, and restoration after completion of activity. 
 
Impacts on Water Resources  
 
336. Waterways in the form of lagoon, salt marsh, mud flats within the project area are unique 
resources that have regional, or national significance. Construction and operation of a 
transmission line across these resources may have both short-term and long-term effects. The 
type and significance of the impact is dependent on the characteristics of the water resource 
and the transmission line design. Waterway use physical features such as channel width, etc.  
 
Impact from Solid Waste:  
 
337. Particular care should be taken in sanctuary area where any materials brought in during 
construction have to be taken out. Construction work may involve dredging and disposal of 
excavated material. The work could potentially cause sediment release to the surrounding 
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marine environment. Any disposal of excavated material should be done away from sensitive 
fisheries or breeding grounds. Disposal should be timed to be outside of the upwelling period.  
 
338. Solid topsoil wastes from the sites will be the main form of solid waste. Some of the 
excavated soil will be reused as backfill while the rest will be disposed off to the designated 
areas outside the sanctuary. Other solid wastes will include metallic pieces, wooden planks, and 
stone debris. All these wastes should be disposed of properly in a designated place outside the 
sanctuary with the consultation from local authority.  
 
Site dewatering  
 
339. It will be necessary to dewater excavations during construction of some of the facilities; 
water from such operation should be disposed of properly. Water from dewatering activities has 
the potential to contain suspended solids and oil and grease. Measures that may be taken to 
remove settleable solids prior to discharging water from the site include the use of sediment 
sumps or other sediment control structures. Any visible oil and grease can be skimmed off the 
surface using absorbent pads. If required, the wastewaters from construction process should be 
collected and disposed properly outside the sanctuary area. 
 
Ground and surface water table 
 
340. Short-term lowering of the groundwater table may occur in the vicinity of the tower site 
during dewatering of foundation excavations. The area is subject to changed surface and 
groundwater levels frequently and dewatering would not have significant impact on aquatic 
inhabitants.  
 
Soil erosion and sediment 
 
341. The project area is characterized by many wetlands and waterways, construction of 
foundations may interfere with the natural drainage systems and modify flow of surface water, 
and these changes can contribute to soil erosion, flooding, channel modification, downstream 
scouring and sedimentation in downstream and other drainage channels. Placing of towers 
away from drainage lines and floodways can minimize interference to natural drainage systems. 
Erosion from soils stripped of vegetation during power line corridor clearance and power line 
construction. Erosion impacts are likely to be of concern particularly in areas where any 
mangrove if any, is felled to create a transmission right of way if required. 
 
342. Surface water drainages that run through the site and storm water discharges should be 
managed to minimize water quality impacts to nearby surface water resources such as lagoon, 
salt marshes and floodplain. A drainage plan will be required by the construction contract to 
manage the flow of water offsite in a responsible manner.  
 
343. Sediment control measures such as retention weirs can be used, as necessary, to 
minimize sediment transport offsite. Measures such as silt fencing may also be implemented to 
minimize erosion of soil stockpiles. Sediment control measures may also be required for near 
access routes, particularly at stream crossings. The site drainage plan will address runoff from 
the equipment staging areas.  
 
344. When the transmission line route crosses lagoons, towers should be placed so as to 
leave a protection zone of 15 m when crossing span ranging of 10-15 m, and 5 m when 
crossing any drainage channels in order to minimize the bank erosion.  



126 

Sanitary wastes 
 
345. An offsite disposal contractor or a small package sewage treatment system can be 
employed to treat sanitary wastes. Under no circumstances should untreated sewage be 
discharged into local waterways inside the sanctuary. 
 
Accidental spills of hazardous or toxic materials 
 
346. Accidental spills of fuels, waste oil or other materials from construction equipment pose 
a potential for contamination of coastal or inland waters. Precautions should be taken to prevent 
spills and all workers should be trained in the proper handling, storage, and disposal of 
hazardous or toxic materials outside the sanctuary area.  
 
347. A written emergency response plan should be prepared and retained on site and the 
workers should be trained to follow specific procedures in the event of a spill. There must be 
proper equipment available for workers to contain and treat a spill in the event of an emergency.  
 
348. All waste oils and lubricants from maintenance of construction equipment should be 
disposed of outside sanctuary area after collecting them. 
 
Navigation of boats 
 
349. It is not anticipated that construction activities will significantly interfere with navigation of 
boats, fishing vessels in particular. Appropriate measures should be taken not to interfere with 
boat navigation.  
 
Potential Impacts on habitats 
 
350. Ecological impact issues include construction effects on vegetation and the associated 
impacts on wildlife habitats. Specific issues include vegetation clearance, erosion effects to 
adjacent habitats, impacts on wetlands from direct disturbance caused by construction 
equipment or from erosion, and impacts from structure placement or from existence of the tower 
line. 
 
351. Wetland habitats, which depend on specific hydrological conditions, are particularly 
vulnerable to disturbance. Construction of power lines and associated corridors should be 
carefully handled through wetland areas to avoid long-term impacts to these sensitive habitats 
and ecosystems. 
 
352. Ground conditions can pose engineering and access difficulties, particularly in areas of 
sea grass and other wetland habitat. Wetland vegetation and soils can be damaged and 
destabilized during tower construction and conductor stringing activities.  
 
353. The bog mats shall be used to minimise these impacts, however, sea meadow areas 
should be avoided as far as is practicable. 
 
354. Disturbance of riparian habitat and fisheries habitat: Impacts of heavy machinery 
operation in water channels and on banks shall disturb fisheries habitat and also the habitat of 
sensitive aquatic species if not planned properly by the Engineering Procurement and 
Construction (EPC) contractor. 
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5.2.2 Avifauna (Migratory Birds) - Potential impacts of transmission lines 
 
355. Overhead power lines are well-known as a mortality risk to birds, but that risk varies 
widely between different species, and deaths may result through electrocution and from injury 
through collision with the wires. Bevanger (1998) reviewed the information available and 
concluded that species with high wing loading and low aspect were at a higher risk of colliding 
with power lines. These constituted rapid-flying species, with a combination of heavy body and 
small wings, which he considered restricted swift reaction to unexpected obstacles. Numbers of 
collisions of pheasants, cranes, pelicans, cormorants, ibis, flamingoes, herons and storks were 
generally high in comparison with their abundance. He found that species more frequently 
affected by electrocution included storks, birds of prey, owls and passerines. 
 
356. Janss (2000) reported a similar result in his review of the topic, with collision victims 
characterised as ‘poor fliers’ (species with a high wind loading) and electrocution victims 
predominantly birds of prey, ravens and other thermal soarers. 
 
357. Studies on avian mortality from transmission lines and wind turbines have not been done 
for Sri Lanka and therefore primary data are not available to make a precise estimate. Based on 
studies done elsewhere the estimated number of bird deaths due to collision with transmission 
lines varies between 1 bird death per 1 km to 1 bird death per 100 km. Collision with power lines 
has been identified as an important source of mortality in several species of larger migrant birds, 
especially where such lines have been sited across flight lines or close to congregatory sites 
such as wetlands Kirby et al. 2008), as would be the case at Mannar across the Vankalai 
Sanctuary. That paper recommends that developers should “ensure best practice, and exercise 
extreme caution, in the location and construction of man-made structures in sensitive areas for 
migratory birds, especially wind turbines and power transmission and telecommunication 
cables.” 
 
358. Increasing the visibility of power lines can reduce collision risk (Barrientos et al. 2012), 
though this may not always be the case for all species. Martin and Shaw (2010) showed that 
species such as cranes and bustards could have very limited forward vision at times when they 
were focusing their attention below them, so could potentially collide with even a well-marked 
line. Species such as storks, however, have a less limited field of view and therefore would be 
expected to be less vulnerable in such cases. 
 
359. Better understanding of the risks of both collision and electrocution has led to the 
development of a range of mitigation measures to reduce bird mortality from power lines. 
Results of studies, though, are still not always clear, and require careful consideration as to the 
best measures to apply at a particular site. For example, cable insulation is often proposed as a 
way to reduce electrocution of eagles and other raptors, but Guil et al. (2011) reported higher 
electrocution rates at these rather than the normal conductor. They proposed that to optimise 
mitigation measures the strings of insulators should be elongated for each tower. 
 
360. High voltage transmission lines, such as that proposed at Mannar, are usually connected 
to pylons with long suspended insulators, so as a result the electrocution risk is typically low 
(Birdlife International 2012). Of more concern at this site is the collisions risk. The thin earth 
(shield) wire located above the thicker high voltage wires are likely to pose the greater collision 
risk. 
 
361. The proposed transmission line poses a collision threat to a range of wetland species 
that form part of the Vankalai Sanctuary wintering waterbird assemblage. Collision risk 
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modelling has indicated that a range of important species could also be at significant risk of 
collision with the proposed wind turbines of both the first and subsequent phases of the wind 
farm. Currently only an initial assessment of the effects of the wind farm has been undertaken 
(as an associated facility), but further baseline data and more detailed assessment using those 
data will be required for EIA for that component of the scheme. If the EIA cannot demonstrate 
that collision risk will be negligible CEB has agreed to curtail the turbines during the breeding 
and/or migratory period as appropriate.  
 
362. Disturbance during Construction and Operation: The construction works for the 
transmission line across the Vankalai Sanctuary will be prohibited during the main waterfowl 
winter season, so bird numbers at risk of disturbance will be substantially lower. As a result, 
only negligible magnitude disturbance effects are predicted during construction, which would not 
be significant for any of the Critical Habitat trigger species. Operational disturbance is also 
predicted to be negligible magnitude and not significant. 
 
363. The impact of transmission lines and wind turbines on birds is not always negative. 
Many birds learn to use the transmission line as breeding or roosting sites as well as hunting or 
feeding perches especially in marginal habitats such as agricultural lands and mudflats that lack 
nesting or roosting trees or tall perches. 
 
Avian Collision Risk Assessment 
 
364. A complete Avian Collision Risk Assessment report is attached in EIA Volume 2 
Section 2. The purpose of this risk assessment study is to undertake cumulative collision risk 
modeling for the projects and assist CEB in preparing the EIA’s ornithological assessment. This 
assessment supports CEB in undertaking the ornithological assessment for the proposed power 
evacuation infrastructure and associated large –scale wind power developments. This includes 
analysis of the collected survey results and preparation of bird flight activity data for input to a 
collision risk model. Collision risk modeling was carried out along with the discussion on 
methodology, results, assumptions and limitations of collision risk modeling undertaken.  
 
365. One of the main potential ornithological impacts of concern for the Mannar Wind Park is 
collision with the operational turbines. Collision risk modelling (CRM) has therefore been 
undertaken following the method of Band et al. (2007), as extensively used in the UK and 
elsewhere. Details of the original SNH guidance on this model (Band 2000) are available from 
the SNH web site at <www.snh.gov.uk/docs/C205425.pdf>. The model runs as a two-stage 
process. Firstly, the risk is calculated making the assumption that flight patterns are unaffected 
by the presence of the wind turbines, i.e. that no avoidance action is taken. This is essentially a 
mechanistic calculation, with the collision risk calculated as the product of (i) the probability of a 
bird flying through the rotor swept area, and (ii) the probability of a bird colliding if it does so. 
This probability is then multiplied by the estimated numbers of bird movements through the 
Wind Park rotors at the risk height (i.e. the height of the rotating rotor blades) in order to 
estimate the theoretical numbers at risk of collision if they take no avoiding action. The second 
stage then incorporates the probability that the birds, rather than flying blindly into the turbines, 
will actually take a degree of avoiding action, as has been shown to occur in all studies of birds 
at existing Wind Parks (Urquhart 2010).23 Discussion as to the most appropriate avoidance 
rates to apply is included in the following section. The CRM has been carried out on all of the 
key species of concern that were observed flying within the collision risk zone at risk height, for 

                                                
23 See SNH web site: www.snh.gov.uk/docs/B721137.pdf. 
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both the wind turbines and for the overhead power line. 
 
366. The primary ornithological concern regarding the proposed development is the collision 
risk posed by the overhead transmission line, where it passes through the Vankalai Sanctuary. 
A similar approach to the Wind Park collision risk modelling has therefore been adopted for 
modelling the collision risk posed by the overhead power line that will connect the Wind Park to 
the grid. This has involved the calculation of the percentage of flight paths through the 
transmission line that would result in a collision, then the application of an appropriate 
avoidance rate. The transmission line wires would be between 15m and 45m above the ground, 
and would run for 7 km through the Vankalai Sanctuary (the key area of concern). The risk zone 
around each wire was calculated for each species dependent on its size (wingspan), assuming 
a precautionary worst case that any flight within a wing-length of a wire could result in collision. 
Finally, the cumulative collision risk of the Wind Park and the overhead transmission line in 
combination has been considered. 

 
367. The modelling has highlighted that key (Critical Habitat triggers) species are at risk of 
collision with the transmission line, including Indian Spot-billed Duck, Northern Pintail, Greater 
Flamingo, Painted Stork, Black-headed Ibis, Spot-billed Pelican, Indian Cormorant, and Caspian 
Tern (as well as Little Cormorant and Whiskered Tern, though neither of these are Critical 
Habitat trigger species). Significant collision risks to these species cannot be excluded given the 
information available, indicating the need for appropriate mitigation measures (as outlined in the 
Collision Risk Assessment in Volume 2) to be implemented. The cumulative collision risks from 
the transmission line and the wind farm would be additive, and they have been set out in Table 
34.  
 
Barrier Effect of the transmission line in the sanctuary area 
 
368. According to the Avian collision risk assessment report, both the transmission line and 
the wind farm have the potential to act as a barrier to bird flights, which could be important if 
they were located on routes that were used by large numbers of birds and there were no 
alternative routes around the barriers (or if any alternative route involved significantly greater 
energy expenditure). However, the baseline surveys of bird flight activity at the site have shown 
that the more important flight routes are broadly parallel to the transmission line and to the 
longer axis of the wind farm; so it is not considered that any barrier effects of either the 
transmission line or the wind park would be significant. 
 
5.2.3 Hydrological impacts at Vankalai Sanctuary.  
 
369. The impacts could be created mainly due to the changing of hydrological environment 
within the Vankalai sanctuary as a result of proposed construction activities. The main factors 
which influence a change in the hydrological environment within Vankalai Sanctuary are given 
below. 
 Disturbance of inlets, widening or closing of inlets between sea and lagoons. 
 Drastic changers of the topography of the lagoons and its surrounding area due to 

excavation or filling. 
 Changers in the surface water flow directions at the lagoons and its surrounding areas. 
 Drastic water quality changes within the lagoons and its surrounding areas. 
 
370. As evident from the baseline maps for salinity in the sanctuary area, the groundwater 
quality within the Vankalai Sanctuary is similar to the sea water and any water quality changes 
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due to the mixing of groundwater with surface water within sanctuary during the excavation 
could not be expected.  
 
Towers 
 
371. The lagoons are one of the very important elements in the Vankalai Sanctuary. 
However, selection of alternative paths for the line avoiding the lagoons is very difficult. The 
proposed path has been designed to avoid lagoons within the sanctuary area as much as 
possible.  
 
372. For the selected 7 km length of transmission line routed through Vankalai Sanctuary will 
be aligned parallel to the railway track and follow the once existed 33 kV line route. Tower 
foundations within the wetland area will be located in the places where old towers were existed. 
The distance between two transmission towers in the Vankalai sanctuary is proposed to be a 
minimum of 350 m. The base area of the proposed tower is about 100 square meters. The 
tower heights will be raised in the area upto a maximum of 52 meters using tower extensions to 
ensure minimum number of footings in Vankalai sanctuary. 
 
373. The locations of the transmission towers are not very close to the inlets of the lagoons. 
The distance to the closest inlet between lagoon and the sea is more than one kilometer. 
Therefore, disturbance of inlets, widening or closing of inlets between sea and lagoons could 
not be expected and water movement between lagoon and sea could not be changed as well. 
Generally, the only one segment (less than 400 m) along the proposed path for power line runs 
over the lagoon and that segment is located at narrow segment of the Periaya lagoon.  

 
374. Since lagoon crossings are less than 300 m, no towers will be constructed obstructing 
inlet channels and all excavation works will take place on immediate highlands. One tower each 
will be placed away on land area away from the edge of lagoon in portions A, B and C of Figure 
60. 
 
375. Due to the project activities, change in hydrological environment within the lagoons and 
its surrounding areas will be minimal and only limited to the tower location, which is outside the 
lagoon area. Therefore, only a small impact on hydrological environment could be expected 
during the construction stage. The EPC contractor and CEB will develop an appropriate 
Construction Method Statement (outline attached in Annexure 12) for working in the Vankalai 
Sanctuary as part of the EMP (Annexure 5) compliance.  
 
Change in hydrology (water flows) of wetland habitats 
 
376. Wetlands occur in many different forms and serve vital functions including storing runoff, 
regenerating groundwater, filtering sediments and pollutants, and providing habitat for aquatic 
species and wildlife. The construction and maintenance of transmission lines can damage 
wetlands in several ways including the following:  
 Heavy machinery can crush wetland vegetation;  
 Wetland soils, especially very peaty soils can be easily compacted, increasing runoff, 

blocking flows, and greatly reducing the wetland’s water holding capacity;  
 The construction of access routes can change the quantity or direction of water flow, 

causing permanent damage to wetland soils and vegetation; and 
 Construction and maintenance equipment that crosses wetlands can stir up sediments and 

endanger fish and other aquatic life. 



131 

377. Any of these and other activities can impair or limit wetland functions. Organic soils 
consist of layers of decomposed plant material that formed very slowly. Disturbed wetland soils 
are not easily repaired. Severe soil disturbances may permanently alter wetland hydrology. A 
secondary effect of disturbance is the opportunistic spread of invasive weedy species. These 
invasive species provide little food and habitat for wildlife and currently are not extensive in the 
sanctuary. Prosopis juliflora, is an invasive species found in the mainland. However, this 
species is not common in the scrublands in the Mannar Island. 
 
5.2.4 Impact of Railway and others 
 
378. The proposed transmission line crosses the railway line to Talaimannar in two places 
(Table 28), one in the mainland and the other in Mannar Island. The transmission line runs 
parallel to the railway tracts for about 5.5 km, mainly through the lagoon up to Mannar railway 
station. The railway track passes through Vankalai Sanctuary and two trains are in operation 
(one in the morning and one in the evening, there will be some impacts on small mammals and 
reptiles in the area. However, the birds might not have impacts due to the railway line. The data 
collected for bird migration between 2014-16 is not enough to reach a valid conclusion of the 
influence of the railway track on avifauna.  
 
5.2.5 Impacts during operation phase 
 
379. Electro Magnetic Field (EMF): Electric overhead lines are considered a source of electric 
and magnetic fields, which may have a perceived health effect. The strength of both electric and 
magnetic fields is a function of the voltage, distance from the conductors to the ground and the 
lateral distance from the line to the receptor. However, the EMF decrease very rapidly with 
distance from source and there should be no potential health risks for people living outside the 
30 m wide way leave corridor. Regarding vibration, the design will install anti-vibrating devices 
over the entire Transmission line length to damp vibration caused by the conductors exposed to 
the dynamic load of wind.  
 
380. However, there are no known issues for marine fauna from EMF from transmission line. 
The effect on avian fauna of the EMF is also not quantified. Overall the design shall take into 
account the best international practices for EMF radiation (International Commission on Non-
Ionizing Radiation Protection (ICNIRP)24 exposure limits for occupational exposure to electric 
and magnetic fields for the general public (up to 24 hours a day) is maximum exposure levels of 
1,000 V/m and 500 µ T respectively).  
 
5.3 Cumulative and Induced Impacts 
 
381. The Cumulative Impacts25 are defined as the combination of multiple impacts from 
existing projects, the proposed project, and anticipated future projects that may result in 
significant adverse and/or beneficial impacts that cannot be expected in the case of a stand-
alone project. The Induced Impacts are the adverse and/or beneficial impacts on areas and 
communities from unintended but predictable developments caused by a project, which may 
occur later or at a different location. 

                                                
24 Source: IFC EHS guidelines 2007 - ICNIRP (1998)- “Guidelines for limiting exposure to time-varying electric, 

magnetic, and electromagnetic fields (up to 300 GHz). 
25 Environment Safeguards- A Good Practice Sourcebook Draft Working Document (December 2012). 
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(i) Development of Infrastructure – access roads, urban facilities 
 
382. The overhead power evacuation line from the Wind Park does not involve any large-
scale excavation and land loss is insignificant. However, due to increased landuse for 
development of park and facilities, the local access roads, housing and urban facilities will be 
upgraded in the island. This is a positive impact and induced impacts will be positive for local 
community. 
 
383. The impact of these construction activities on the habitats in the area are discussed in 
detail in Section 4. 
 
(ii) Rail road connectivity and main road access to island from mainland 
 
384. The railroad is already running twice day between Thalaimannar and the main land. 
Since the construction of the railroad and the main road connecting mainland to island is 
existing, there is no incremental impact although both of them pass through Vankalai Sanctuary 
area.  
 
385. There may be an impact on birds of having both the railway line and transmission line 
operational once the windfarms start generation. Though the railway line and the transmission 
line are separated by Right of way corridors (say 100 m for railway track and 30 m for 
transmission line), the impact on birds may be temporary obstruction of birds on the ground. 
The birds in the sky would not land/approach the area during the period train is passing in that 
corridor. The transmission line would run parallel to the railway track for about 5.5 km, mainly 
through the lagoon up to Mannar railway station. 
 
386. The induced impact of the road network could be increased number of vehicles between 
mainland and island due to better availability of power and consequent increase in business 
activity in the area.  
 
(iii) Transmission line and the Wind park projects 
 
387. Mannar district is now coming under the rapid socio-economic development. Continued 
supply of electricity is an indispensable infrastructure facility for various development programs. 
It will facilitate the resettlement of people and opening of new industries and business along with 
the agricultural and domestic productions. With the construction of the new transmission line, 
number of prevailing issues in electricity supply to Mannar Island and surrounding areas will be 
resolved. This will provide a lasting solution to the low voltage problems encountered in the area 
and improve the reliability of electricity supply to consumers of the said areas.  
 
388. Windpark blocks will come up in the Mannar island and the mainland to generate about 
375 MW that wil be evacuated using a power evacuation line between island and the mainland. 
The transmission line and project will not use any natural resources occurring in the area during 
construction as well as its operation cum maintenance phases. The construction material such 
as tower material, cement etc. shall come from factories mostly from abroad, while the 
excavated soil shall be used for backfilling to restore the surface.  
 
389. As described in the EIA impact section, the transmission line project shall not cause any 
accelerated use of resources for short-term gains and all impacts related to construction are 
temporary.  
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390. The 7 km line passes through designated Ramsar Wetland area and avian flight path, an 
avian collision risk assessment informed by vantage points and waterholes surveys has been 
conducted and recommends the implementation of mitigation (as outlined in the Collision Risk 
Assessment in Volume 2) to reduce mortality of birds hitting the transmission line. Mitigation 
measures for an overhead line will never guarantee to bring collisions down to zero, but the 
magnitude of impact can be significantly reduced. A range of important species (including 
Northern Shoveler, Painted Stork, Spot-billed Pelican, Little Cormorant and Whiskered Tern) 
could also be at significant risk of collision with the proposed wind turbines of both the first and 
subsequent phases of the Wind Park. Currently only an initial assessment of the effects of the 
Wind Park has been undertaken (as an associated facility), but further baseline data and more 
detailed assessment using those data will be required for EIA for that component of the scheme. 
CEB has agreed that if EIA of the wind park cannot demonstrate negligible collision risk then 
wind turbines will be curtailed during the breeding and/or migratory period as appropriate. 
 
391. The residual cumulative effects after the mitigation measures being implemented to 
increase the visibility of the transmission line are summarised in Table 34a and 34b. This 
further focusses the key species at risk overall: Indian spot-billed duck, painted stork, spot-billed 
pelican and Caspian tern. It will be important to ensure therefore that a detailed Biodiversity 
Management Plan based on the outline provided in Annexure 8 delivers benefits to these 
species such that there is no net loss of biodiversity. The way in which this will be achieved will 
be set out in the detailed Biodiversity Management Plan. 
 
Table 34a. Cumulative annual collision risk of the transmission line in combination with 
the Mannar Island wind farm with transmission line mitigation implemented.  

(Source: Collision Risk Assessment 2016) 

Species 

Transmission 
line collision 

risk 

Wind 
farm 

Phase 1 
(100 
MW) 

collision 
risk 

Cumulative 
collision risk 
(transmission 
line + Phase 
1 wind farm) 

% increase of 
cumulative 
risk over 
baseline 
mortality 

Magnitude Additional 
risk from 
Phase 2 
of the 

wind farm 
(further 
200MW) 

Lesser Whistling-
duck 

0.5 1.6 2.1 0.3% Negligible 3.2 

Garganey 15.2 11.8 27.0 0.6% Negligible 23.5 

Northern Shoveler 0.3 14.4 14.7 4.8% Medium 28.9 

Eurasian Wigeon 2.7 16.3 19.1 0.1% Negligible 32.7 

Indian Spot-billed 
Duck 

0.6 0 0.6 4.9% High 0 

Northern Pintail 51.5 45.6 97.2 0.95% Negligible 91.3 

Greater Flamingo 2.6 0 2.6 3.6% Low 0.0 

Painted Stork 3.3 12.7 16.1 12.0% Medium 25.5 

Eurasian Spoonbill 0.4 1.3 1.8 1.7% Low 2.6 

Black-headed Ibis 0.8 0 0.8 1.3% Low 0 

Spot-billed Pelican 12.3 3.7 16.1 106.4% Very high 7.5 

Little Cormorant 4.2 11.9 16.1 12.4% Medium 23.7 

Indian Cormorant 0.5 1.3 1.8 4.1% Low 2.6 

Black-winged Stilt 1.0 4.3 5.3 2.0% Low 8.6 

Lesser Sand Plover 1.7 0.9 2.6 0.1% Negligible 1.8 

Curlew Sandpiper 1.5 2.2 3.7 0.2% Negligible 4.3 

Brown-headed Gull 1.4 30.4 31.8 2.8% Low 60.9 
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Species 

Transmission 
line collision 

risk 

Wind 
farm 

Phase 1 
(100 
MW) 

collision 
risk 

Cumulative 
collision risk 
(transmission 
line + Phase 
1 wind farm) 

% increase of 
cumulative 
risk over 
baseline 
mortality 

Magnitude Additional 
risk from 
Phase 2 
of the 

wind farm 
(further 
200MW) 

Heuglin's Gull 0.1 10.3 10.3 2.2% Low 20.5 

Little Tern 0.1 0.03 0.1 0.3% Negligible 0.05 

Caspian Tern 4.1 8.4 12.5 3.4% Medium 16.7 

Whiskered Tern 0.8 5.8 6.6 9.8% Medium 11.7 

Peregrine Falcon 0.02 0 0.0 0.1% Negligible 0 

 
* Spot-billed Pelican is native to Cambodia, India, Indonesia, Lao, Myanmar, Nepal, Sri Lanka, Thailand and Viet 
Nam. Known breeding populations are now confined to India, Sri Lanka and Cambodia, with probable small breeding 
populations in Sumatra and Indonesia. It has been listed as Globally Vulnerable until 2007 where it was down listed 
due to improvement in population size due to increased protection. The global population size is estimated to be 
around 13,000 to 18,000 birds. In Sri Lanka Spot-billed Pelican is recorded from at least 25 locations mostly in the dry 
zone except a breeding population of around 100 individuals in the greater Colombo area. The estimated population 
is around 1500 individuals where the largest breeding populations being reported from Kumana and Lunugamvehera 
in the South-eastern part of Sri Lanka. The highest number of Spot-billed Pelicans recorded at Vankalai region is 145 
birds during 2015 migrant season which is less than 1% of the global population. Even though the collision risk model 
places this bird at a high risk it is unlikely to result in a total extinction of the Mannar population due to bulk of the 
population in Mannar region was recorded in the areas outside the proposed transmission line corridor. Further, this 
bird is found in several wetlands that are used as transmission line corridors including Colombo and not a single 
death due to collision with transmission line has been reported in Sri Lanka. Even though Spot-billed pelicans have 
been found at a high risk during avifaunal risk modeling it has been demonstrated that the risk can be reduced by 
80% by using markers to increase the visibility of the transmission line.  

 
Table 34b. Summary of predicted effects of the transmission line and wind farm on key 

Vankalai Sanctuary Ramsar species. 

Species 
IUCN 

Global 
Red List 

Ramsar 
citation 
species 

Ramsar 
>1% 

flyway 
populatio

n 

Ramsar 
additional 

assemblage 
species 

Trans-
mission 

line 
collision 

risk 

Wind farm 
collision 

risk 

Cumulative 
collision 

risk 

Trans-
mission line 
disturbance

/ other 
effect 

Lesser Whistling-duck LC  N N N N 

Garganey LC  L N L N 
Northern Shoveler LC  N M M N 

Eurasian Wigeon LC  N N N N 
Indian Spot-billed 
Duck LC  H H N 

Northern Pintail LC  L N L N 
Greater Flamingo LC  M M N 

Painted Stork NT  M M H N 

Eurasian Spoonbill LC  L L L N 
Black-headed Ibis NT  M M N 

Eastern Cattle Egret LC  N 

Little Egret LC  N 
Spot-billed Pelican NT  VH H VH N 

Little Cormorant LC  M M H N 

Indian Cormorant LC  M L M N 
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Species 
IUCN 

Global 
Red List 

Ramsar 
citation 
species 

Ramsar 
>1% 

flyway 
populatio

n 

Ramsar 
additional 

assemblage 
species 

Trans-
mission 

line 
collision 

risk 

Wind farm 
collision 

risk 

Cumulative 
collision 

risk 

Trans-
mission line 
disturbance

/ other 
effect 

Black-winged Stilt LC  L L L N 

Kentish Plover LC  N 

Lesser Sand Plover LC  N N N N 
Yellow-wattled 
Lapwing LC  N 

Red-wattled Lapwing LC  N 

Black-tailed Godwit NT  N 

Great Knot EN  N 

Curlew Sandpiper NT  N N N N 

Little Stint LC  N 

Common Greenshank LC  N 

Marsh Sandpiper LC  N 

Brown-headed Gull LC  N L L N 

Heuglin's Gull NR  N L L N 

Little Tern LC  L N L N 
Caspian Tern LC  M L M N 

Whiskered Tern LC  M M M N 

Lesser Crested Tern LC  N 

Greater Crested Tern LC  N 
Note: VH = very high magnitude effect, H = high, M = medium, L = Low, N = Negligible, blank = no exposure to risk 
from baseline surveys. 
 
(iv) Development of industry and commercial activity 
 
392. The project will increase availability and reliability of power. Power is a key input to the 
economic development of any area. Hence forth, there will be an increase in setting of new ice 
making factories, fish meal making units and the like, Experience indicates that economic 
development leads to generation of more jobs, which in turn should raise the living standards of 
poor. Thus, the project will contribute to reduction of affluent/poor income gap by providing 
opportunities for employment and rural based economic activities. Majority of the population in 
project areas are engaged in agricultural activities, especially paddy and chena cultivation. 
Therefore, most of them are seasonally employed. Hence unskilled labor requirement of the 
construction activities shall be fulfilled with locally available manpower. Generation of local 
employment during construction period will increase the income and socio-economic standards 
of the residents of the project area. 
 
393. This will be a positive cumulative impact that will have benefits to the local community 
living in the area of generations with unreliable power. 

 
394. The EPC contractor and CEB will develop an appropriate Construction Method 
Statement for working in the Vankalai Sanctuary as part of the EMP (Annexure 5) compliance. 
The Biodiversity Management Plan shall be implemented by CEB/Department of Wildlife 
Conservation for the Vankalai sanctuary area and any changes required in towers/line layout 
etc. will be intimated to the EPC contractor shall be the responsibility of CEB. 
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(v) Tourism Development 
 
395. The area is soon coming up with hotels and residential units. With Mannar having 
numerous religious places of importance, there will be more tourists in the area in the near 
future thereby increasing commercial activity in the area. The impact is also positive induced 
impact to the community in the area. 
 
396. Overall, the project will have both negative and positive impacts that can be mitigated to 
acceptable levels. The cumulative impact on the communities will be positive in form of new 
commercial and industrial activity, increased tourism etc. Some avian mortalities could happen 
due to wind park, which if necessary will be managed by shutting down requisite wind turbine 
generators that may lie in the migratory path during the bird migration period. The cumulative 
impact on the rich flora and faunal diversity in the sanctuary will be negative during the 
construction period of the transmission line and hence a construction management plan and 
biodiversity management plan will be implemented by CEB and DWC to ensure that the impact 
to the migratory and breeding birds in the Vankalai sanctuary is minimized using suitable 
measures. 
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6.0 ANALYSIS OF ALTERNATIVES 
 
6.1 CEB’S Approach for Route Selection 
 
397. At the planning stage itself, one of the factors that govern the establishment of the 
transmission line is the infringement of populated/forest/cultivated area and scarce land. 
Wherever such infringements are substantial, different alternative options are to be considered. 
During route alignment, all possible efforts are made to avoid the populated/forest/cultivated 
area infringement completely or to keep it to the barest minimum. Whenever it becomes 
unavoidable due to the geographical locations/terrain, mitigation costs involved towards 
avoidance needs to be worked out. While identifying the transmission system for a generation 
project or as a part of distribution grid, preliminary route selection is done by CEB based on the 
interpretation and walk over surveys according to the 1:50,000 maps/topographical maps of the 
area. 
 
The “no action” alternative 
 
398. As mentioned earlier, this particular transmission line project is an essential part of a 
large scale development project including wind power development in the Mannar Island. 
Without this transmission line, it is not possible to absorb the renewable energy developed in 
the proposed Wind Park in Mannar region to the National Grid. Abandoning this segment of 
transmission line would cause total failure of the main project. Therefore, the amount of energy 
that will be generated by the Wind Park will have to be generated using other means such as 
fossil fuel or coal based generation plants that will increase the GHG emissions and emission of 
other pollutants to the environment as well as expenditure of foreign currency. 
 
399. Development of this project is invariably associated with environmental impacts as well 
as some social impacts. The environmental impacts include effect of traversing across Vankalai 
Sanctuary. Although it is of high conservation value, actual impact is considerably reduced by 
following the old 33kV line route that existed before the conflict period. Rest of the area 
traversed by the line has less biodiversity, and does not affect any area considered to be 
environmentally sensitive. The Social impacts are relatively much less as the area is sparsely 
populated and land value is relatively less (except Mannar town, which will not be affected). 
Social impacts include cutting down of trees (mainly Palmyra) and planting of tower footings in 
private properties, both of which can be satisfactorily mitigated with adequate compensation. So 
when compared to positive benefits that will arise from the proposed project the negative 
impacts are considerably low. Therefore, no-action alternative is not considered as acceptable. 
 
400. The following section lists alternatives for each subproject components – GSS’s and 
transmission line. 
 
6.2 Grid Substations 
 
401. For selection of appropriate site for substation, the following points are taken into 
consideration: 
i) Site selection should consider seismicity and geography of the local area; the area 

should not be prone to landslide or be unstable. 
ii) Construction activities do not adversely affect the population living near the proposed 

substations and does not create any threat to the survival of any community with special 
reference to tribal community etc. 

iii) The location of substation does not affect any monument of cultural or historical 
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importance. 
iv) No resettlement of households by the substation site, no loss of livelihoods, siting of 

transformers away from schools, hospitals and other sensitive receptors, with due 
consultation with the community and local government units concerned. 

v) Transformers and other equipment specifications compliant with GoI rules/regulations & 
International Electro-Technical Commission (IEC) standards shall be followed.  

vi) Construction techniques and machinery selection shall be made with a view to minimize 
ground disturbance.  

vii) Substation location/design to ensure that noise will not be a nuisance to neighbouring 
properties. Provision of noise barriers near substation sites will be made.  

viii) Substation design will comply with the limits of electromagnetic interference within floor 
area. Security fences will be erected around substations. Warning signs shall be 
displayed.  

ix) Design of substations shall be made so as to include modern fire control 
systems/firewalls. Provision of fire-fighting equipment would be made to be located close 
to transformers, switchgears etc.  
 

402. Table 32 gives the alternative analysis for the GSS. 
 

Table 32: Construction of 220 kV/ 33 kV Nadukuda GSS 
S No Description Site - A 
1. Land Details Private Land 
1.a  Area of land 2.38 Ha 
1.b Slope/Plain land Undulating 
1.c Approximate amount of land cutting required None 
2. Ownership of land (Private / Forest/ Other Govt. Department/ 

Other) 
Private  

3. Private land (in ha.)  
(i) Agriculture  
- Irrigated 
- Non – irrigated 

Coconut 

(ii) Non - Agriculture/ Private Waste land. NIL 
(iii) House or Building 
- Residential 
- Non – Residential 

Non– Residential 

4. Distance from nearest (With name )  
4.a River (Name/Distance) 0.75 km to sea 
4.b Highway 1.00 km to A014  
4.c Forest Area None  
4.d Village / town Nadukuda 
4.e Market/Area of Economic Activity Fishing 
4.f Home gardens None 
5. Road accessibility A14 & Nadukuda Road 
6. EHV Line Passing Nearby (Distance) No existing line 
7. HT line Passing Nearby No 
8. No. of Forest Trees :- 

- Trees to be felled 
- Trees to be lopped 

None 

9. No. of private trees  
Fruit Trees: 
- a. Trees to be felled 
- b. Trees to be lopped 

 
a. 6 
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S No Description Site - A 
Non - Fruit Trees: 
- a. Trees to be felled 
- b. Trees to be lopped 

 
a. 58 
b. 12 

10. Distance from marshy area 18 km 
11. Distance from cultivated area 500 m 
12. Altitude of GSS site  1 m 
13. Distance from coastal area and nearest airport 20.5 km to Mannar port and 

20.20 km from Mannar 
Airport 

14. Distance from nearest religious or archaeological sites 2.50 km to Church at St. 
Victory’s village 

 Alternative Selected selected 
 

6.3 Transmission Line 
  
403. CEB has undertaken route selection for transmission line in close consultation with 
representatives from Divisional Secretaries, Department of Wildlife Conservation, Ministry of 
Land, Agrarian Service Department, Department of Survey, Forest Department, and the local 
community. Although under National law, CEB has the right of way, yet it considers alternative 
alignments during site selection. Since the line passes through Vankalai Sanctuary, a 
designated Ramsar site, a detailed option analysis has been conducted with minor alterations to 
avoid environmentally sensitive areas and settlements at the implementation stage. 
 
404. Principle of selection for the line alignment follows the following: 
 As a principle, alignments are generally cited at least 500 m away from major towns, 

whenever possible, to account for future rural/urban expansion and at least 50 m away from 
any houses or structures. 

 Similarly, plantations/forests are avoided to the maximum extent possible. When it is not 
possible, a route is selected in consultation with the Divisional Secretaries that causes 
minimum damage to existing plantation/forest resources. 

 Any monument of cultural or historical importance is not affected by the route of the 
transmission line. 

 Alignments are selected to minimise distance traversed through Vankalai sanctuary area 
and avoid unstable areas for both financial and environmental reasons.  
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Figure 61: Alternatives considered 
 

Vankalai Sanctuary 
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“Project Construction” alternatives 
 
405. Vankalai Sanctuary covers the whole land area between main land and Mannar Island, 
and also a large area of sea to either side of said land area. During selecting the route 
alignment, main concern was the Vankalai Sanctuary, the location of which has made it 
impossible (Figure 61) for a transmission line connecting mainland and Mannar island to be 
located without crossing through the sanctuary. Therefore, all possible efforts are made to 
minimize the impacts to the Vankalai Sanctuary from the proposed development. In order to 
achieve it, CEB has explored the possibilities of locating the proposed route along or adjacent to 
already disturbed areas/corridors through the sanctuary.  
 
Alternate Line Corridors 
 
406. CEB observed that there are two such infrastructure corridors including one submarine 
option through Vankalai Sanctuary as shown below. 

 Corridor 1. Existing Railway Track and the adjacent Transmission line corridor, where 
most of the existing towers have been cut-off from its foundations during conflict period. 

 Corridor 2. Existing A14 main road (including its long bridge through Vankalai 
Sanctuary). 

 Corridor 3. Submarine cable between Nadukuda GSS and Mannar GSS 

407. As the first line corridor 1, a line route exactly following the existing (abandoned) corridor 
through the Vankalai Sanctuary (Option 1O and 1U) was considered (Map attached as Figure 
61). Construction of this new transmission line may be considered as reinstating the existed 
situation some time back using the same corridor (except the difference of scale of two lines), 
thus reducing the incremental impacts to the sanctuary significantly. 
 
408. As the second line corridor 2, a line route adjacent to the bridge of A14 Road across the 
lagoon and more or less parallel to the A14 road along balance area through sanctuary (Option 
2O and 2U) was proposed. However, the main setback of this route is the densely populated area 
immediately after the bridge (entrance to the Thalaimannar island), which is difficult to be 
completely avoided. 

 
409. The third line corridor 3 (option 3U, is a submarine cable between two GSS along the sea 
and parallel to the coast. This route passes outside the boundary of the Vankalai sanctuary 
area, thus minimizing impacts to the Vankalai sanctuary. 
 
410. Table 33 below provides the features of line corridors 1&2 possible across the lagoon in 
the Vankalai Sanctuary. Option 3 line corridor is not described as the total length of it is entirely 
underground/under the sea, and does not impact the land use. The land use for the alternatives 
is given as below in Table 34: 
 

Table 33: Route Corridor options physical features across Vankalai Sanctuary 
SN Description Line Corridor– 1  Line Corridor– 2 
1. Length of line 29.1 km 30 km 
2. Canal crossings Yes, Mannar lagoon and 

channel 
Yes, Mannar lagoon and 
channel (along the A14 road) 

3. (i) Forest Area (in Hectare) 
(ii) Wildlife Sanctuary/National 
Park (in Hectare) 
(iii) Distance from nearest Wildlife 

Scrublands and Palmyra 
stands 

Scrublands and Palmyra 
stands 

21.30 ha.  
Vankalai Sanctuary 

Vankalai Sanctuary 
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SN Description Line Corridor– 1  Line Corridor– 2 
sanctuary/ National Park  Passes through Vankalai 

Sanctuary, a Ramsar site (7 
km within the sanctuary) 7.5 
km to Giants tank sanctuary 

Passes through Vankalai 
Sanctuary, a Ramsar site (9 
km within the sanctuary) 

4. Development of Tower site 
Number of towers 
Land to be acquired for tower base 

 
106 
10600 m2 

 
90 
9000 m2 

5. Land Strata 07  
Marsh, Lagoon, Barren land, 
mixed plantation, home garden 
& scrub land,  

06 (Paddy, Lagoon, Coconut 
Plantation, Home garden, 
Palmyra stands, Scrublands) 

6. Road accessibility A 14, Medawachchiya- 
ThalaiMannar road, B403 

 

7. Private land (in ha.) 
(i) Agriculture:- 
 a) Irrigated 
 Home garden 
 b) Non-irrigated 
(ii) Non-Agriculture / Private Waste 
land. 
(iii) House or Building: 

a) Residential 
b) Non-Residential 

 
(i) Homegarden 3.3 Ha, 
Agricutlural 1.5 Ha 
(ii) Abandoned lands 36.75 Ha 

 

8. 220 kV/132 kV transmission line 
crossing 

No  No  

9. 33 kV/11 kV line crossings Yes (3-4 km), (5-6 km), (7-8 
km), (14-15 km) & (15-16 km), 

No 

10. Road crossing  Yes 
Mullipallam junction –Mantai 
road at 5-6 km, 
Mannar –shanthipuram road at 
13-14 km, Mannar-Thalvupadu 
road at 15-16 km, Eluthoor-
Keeri road at 15 16 km, 
Malvadi road at 20 km, 
Olutuduvai road at 23 km, 
Kunchikulam-Kallikaddaikadu 
road at 3 km, Kuthiraikuthi-
Kallikaddaikadu road at 0-1 
km, Pesalai- Viyayadippannai 
road at 26-27 km & Pesalai-
Karuppankudiyiruppu at 24-25 
km 

B 403 

11. Major road Crossing Yes 
A014 cross between 3-4 km, 
A014 at 7-8 km & 
B 403 at 7-8 km 

B 403 

12. Telephone line crossing Yes 
(7-8 km), (3-4 km) & (14-15 
km) 

yes 

13. Length of line passing in the forest 
area/coastal area/national 
park/sanctuary 

7.10 km in Vankalai Sanctuary 9 km 
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SN Description Line Corridor– 1  Line Corridor– 2 
14. No. of Forest Trees :- 

a) (a) Trees to be felled 
a) (b) Trees to be lopped 

None  

15. No. of private trees  
 (1) Fruit Trees: 

a) (a) Trees to be felled 
b) (b) Trees to be lopped 
) (2) Non-Fruit Trees: 

b) (a) Trees to be felled 
c) (b) Trees to be lopped 

 
1. 
a. 99 
b. 12 
2. 
a. 1072 
b. 28 

 

16. Length of line in (a) Marshy area 
(b) Water bodies 

(a)3.25 km 
(b)1.40 km 

9 km 

17. Length of line in paddy area 0.50 km 5 km 
18. Length of line in home garden area 1.10 km 5 km 
19. Length of line in (a) un-cultivated 

area (b) scrubland 
(a)12.25 km 
(b) 11.15 

11 km 

20. Highest altitude en-route the line 9 m 9 m 
21. Nearest distance from coast 2.35 km to Mannar port & 2.50 

km to Mannar Airport 
0.3 to 0.5 km 

22. Nearest distance from various 
receptors and major installations 

Table attached TDB 

23. Distance from nearest religious 
site 

0.35 km to Church at Sunny 
Village 
0.05 km to Church at Eluthoor 

Tirukethiswaram temple – 5 
km 

24. Name of villages involved/Name of 
Province 

Vadupiththanmadhu, 
Gnanialan kulam 
Kunchikulam, 
Mandukkumindan, 
Periyakankankulam, 
Sinnakankankulam, 
Thirukechiswaram , 
Sirunavatkulam, Vallikamam, 
Mullippallam, Thalladi, 
Kalliaditivu, Mannar, 
Santhipuram Eluthoo, Pattim, 
Sunny Village, Tharapuram, 
Tharakundu , Thoddweli, 
Konnayan Kudiyiruppu, 
Olaittoduvai, Olaittoduvai, 
Bostiyanpuram, 
Karuppankudiyiruppu, 
Tannithali, Viyayadippannal, & 
Nadukudha 

Pappamkulam 
Sirunavathkulam, Mullippllam, 
Vankalai, South Bar, 
Shanthipuram, Elathuour, 
Tharapuram, Pesalai. 
Nadukuda 

25 Land to be permanently acquired: 
a) Area (in ha) 
b) Cost. 

None None 

TBD = To be determined. 
 

Table 34: Landuse of Alternatives 
Description Option 1o/1u Option 2u Option 2o 
Nature of construction Overhead/partial 

underground 
transmission line with 
towers along existing 

railway track 

Partial underground 
cable mostly along A14 

and B270 roads 

Fully overhead 
transmission line 

mostly along A14 road 
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Description Option 1o/1u Option 2u Option 2o 

Total line length 29.1km 29.3km 29.6km 
Length within Vankalai 
Sanctuary 

7.48km 9.56km 9.83km 

Land Use Type Percentage (%) Percentage (%) Percentage (%) 

Shrub/ scrublands 30.9 20.2 25.4 
Other Plantation (Palmyra) 21.4 21.0 21.3 
Home Garden 2.9 12.8 4.6 
Coconut 2.0 2.0 2.0 
Paddy 18.7 13.1 13.2 
Sand 7.9 2.4 10.5 
Sea 3.7 13.1 13.1 
Marsh 11.0 14.9 9.3 
Lake 1.5 0.6 0.6 
No of houses in 35m corridor 4 13 7 
Railway crossings 1 1 1 
Class A/B road crossings 3 (A14, B403, B270) 3 (A14, A32, B270) 3 (A14, A32, B270) 
Canal crossings Mannar lagoon and 

channel along rail way 
Mannar lagoon and 

channel along the road 
Mannar lagoon and 

channel along the road 
Lakes 2 1 1 
Nearest coast 750m 1000m 1000m 
Nearest religious site St. Anthony's Church 

(100m) 
St. Anthony's Church 

(100m) 
Our Lady of Refuge 

Church, Eluthoor (80m) 
 
411. Accordingly, five options have been considered for the final decision of line- routes 
marked on the Figure 61 with dark blue (Option 1o and 1u), light blue (Option 2o), red (option 
2u) and purple (option 3u).  
 
Options considered – Overhead and Underground cable options 
 
412. Considering the fact of possible disturbances or collisions of migratory birds by a 
transmission line in Vankalai Bird Sanctuary, laying an underground cable (covering at least the 
area within Vankalai Sanctuary) along each of above corridors was considered as a possible 
sub option.  

 One of the partially underground options (Option 1U) is to lay the underground portion 
from the Mannar Substation at point A to point E (passing the Marshy area for erecting 
the terminal tower on the firm ground). 

 Second partially underground options (Option 2U-partial underground) is to lay the 
underground portion from the Mannar Substation at point A to point E (along A14 road 
and bridge, and extending passing Mannar town area, thus avoiding the impacts to the 
populated area from an overhead line). 

 Option 2U (fully underground) of having a 220 kV double circuit cable route for the full 
length underground cable (about 30 km) has been dropped due to very high cost.  

 Option 3u submarine cable between point A and Nadukuda GSS mostly under sea is 
also been dropped due to very high costs. 

 
Financial and Economic Considerations 
 
413. Table 35 gives the Costs comparison between different alternatives: 
 

Table 35: Financial Costing Comparison 
Option No Mannar–Nadukuda 220kV transmission line Type MKLR 

1 Base cost  1,834.1 
1o (dark blue) Overhead line - 220 kV, 2xZebra, 220kV 2 cct along the 29.1 km Overhead 2,223.6 
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Option No Mannar–Nadukuda 220kV transmission line Type MKLR 

railway track as proposed. 
1u (dark blue) Partially cable and partially OH line (Point A to Point E cable 

and E to Nadukuda Overhead line.)  
12 km XLPE 
15 km Overhead 

9,766.0 

1u** Mannar– Nadukuda 220 kV Total cable price for 2 circuits 
with 2000 mm sq cable XLPE on route C - 220kV , 2000 
mm2 2cct XLPE cables - Along the railway bridge in 
Vankalai Sanctuary 

30 km fully 
Underground  

21,368.1 

2o (light blue) Overhead line – 30 km transmission line (between Point A 
to Point E to Nadukuda through Overhead line.) 

30 km overhead 2292.4 

2u (red) 29.1 km transmission line partially cable and partially OH 
line (Point A to Point E cable and E to Nadukuda Overhead 
line.) 

12 km XLPE 
17.1 km O/H 

9,917.1 

2u**.  Fully Underground transmission line mostly along A14 road Fully underground More than 5 
times of 
overhead 
cost 

3u. Submarine cable 30km Under sea Even more 
that 2u 

** fully underground options 
 
414. The EIRR of the alternatives are shown in Table 36. The fully underground option has 
EIRR value of less than 12% while all other alternatives have EIRRs higher than this hurdle 
rate. This means that the fully underground TL option is not economically viable for this project. 
The other options are however beneficial to the economy. Among these 2 options, the overhead 
transmission line generates the highest benefit with more than 40% EIRR. 
 
 

Table 36: Economic Feasibility of Alternatives 
 EIRR 
1. Fully underground TL 11.8% 
2. Partial underground TL 24.8% 
3. Overhead TL 40.4% 
Discount Rate 12.0% 

Source: Consultant’s Estimates 
EIRR = economic internal rate of return 

 
415. The detailed economic assessment for various options considered for the transmission 
line is attached in Annexure 10. 
 
Technical Consideration of each Option 
 

a) Over Head Line – Overhead lines has the disadvantage of bird collision on line. Also 
due to saline pollution probability of insulator flash over may be higher. Both problems 
have technical solutions as discussed below.  

b) Partially Cable Route – As mentioned point A to point E cable and with a termination 
location the cable connects up to the overhead line. In this case there will be no bird 
collisions. For the cable, a RoW has to be obtained leaving right of way for the railway 
line to build civil structure for the cable can be built by the side of the railway bridge.  

c) Similar Cable route on the road way connecting the peninsular area – Similarly as 
above, the partial underground option has been studied along the roadway. In this case, 
no bird collisions will happen during operation as a duct line can be adopted to lay the 
cable in shallow lagoon. In both cases above, the cable stretch is considered from Point 
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A to Point E which is roughly a distance of 12 km. It is proposed to be laid under the 
road bridge of A14 Road across the lagoon, where the landuse along crossing is mostly 
bare sand and water. 

Environmental and Social Considerations 
 

a) The overhead line over route 2o would require erection of the line parallel to the road 
and follow the route highlighted in “light blue” in Figure 60. This will pass through the 
center of the sanctuary and will create a barrier to the birds in their flight paths. 
Therefore, this alternative cannot be considered environmentally. Socially, it will cause 
social problems due to its passing over some houses or establishments in the area. 
Therefore, the overhead option 1o (dark blue colour in Figure 60) is most suitable as it 
offers minimum encumbrances to the social and environment issues in the area to the 
humans. The birds, however, may be impacted as discussed in Avian Collision Risk 
assessment report in EIA Volume 2 Section 2. 

b) The underground option 1u along the railway track will involve laying down the line in 
the lagoon bed, making a bridge for cable crossing, after cutting and filling the bottom of 
the lagoon for cable laying. It might be a one-time extensive damage to the marine 
environment, which may be repaired over the time. However, the impacts to birds will not 
be there. 

c) The underground option 2u along the A14 road to the Mannar Island would require 
digging the road with drilling machines, removing debris from road and it disposal, and 
the avoiding the archeologically important Dutch Fort. Secondly, the cable then will land 
into the heart of the city center after the bridge and traverse the city; thereby causing 
environment and social issues temporarily during construction. Thirdly, laying the cable 
on the road will also lead to cutting the road thereby may cause structural issues as well 
traffic issues. 

d) Based on the ecological data collection between 2014-2016, it is clear from the Avian 
Collision Risk Assessment and Critical Habitat Assessment report (attached in EIA 
Volume 2 Section 2 and 3 respectively) that there are important bird populations that 
could be affected by the proposed overhead transmission line development. However, 
as this is the preferred option technically, economically and socially, a biodiversity 
management plan will be implemented by Department of Wildlife Conservation in 
partnership with CEB for the Vankalai sanctuary area for a period of five years to ensure 
no net loss of biodiversity and to promote the conservation aims of the sanctuary in 
accordance with ADB’s SPS 2009 requirements (Outline in Annexure 8). 

 
6.3.1 Reasons for the final selection 
 
416. CEB has undertaken route selection for transmission line in close consultation with 
relevant stakeholders. The analyses of alternatives result in the selection of the preferred 
alternative for the project i.e., the option with a clear technical feasibility, together with a 
reasonable economic feasibility and minimimal social costs is identified as the preferred option, 
assuming that significant environmental impacts shall be managed suitably. 
 
417. Considering the above evaluation criteria, the alternative selected was found to be most 
suitable (with the implementation of proposed mitigation measures described in this document) 
as it involves lesser populated area and more paddy and scrubland areas and ultimately leads 
to minimum RoW problems. Also, a minimum disturbance to the bird sanctuary and natural 
environment as the route utilized by the proposed overhead line will have more degraded areas. 
Considering the various reasons based on information above and the reason for selecting the 
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alternative is given in Table 37. 
 

Table 37: Summary of final alternative taken for Project Consideration 

SN Project Component Alternative Chosen Reason 

A.I 220 kV Mannar–Nadukuda 
Transmission line (29.1 km) 

Option 1o - Overhead 
route adjoining the railway 
track 

Lowest Cost, Highest EIRR 
Minimal social cost 
Technically better for 
construction and O&M 
Minimal Disturbance to 
Vankalai Sanctuary area 
during construction 

A.II 220/33 kV Nadukuda GSS  Private Land Most suitable location 
A.III 220 kV/ 33 kV Mannar GSS None Under construction 

 
418. Annexure 4 provides inventorisation details of the option 1o. 
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Figure 62: The Master Plan for Wind Power Development in Mannar 
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6.4 Associated Facility – Wind Parks blocks 
 
419. The Wind Park in 12 blocks – 10 blocks in Mannar Island and 2 on mainland. ADB has 
funded a Master Plan for Wind Power Development in Mannar under the TA: 7837- SRI: Clean 
Energy and Network Efficiency Improvement Project. 
 
6.4.1 Master Plan Study for Wind Parks in Mannar 
 
420. Under the Master Plan, the following will developed: 
 A Wind Power Development Zone (WPDZ) will be established in Mannar to facilitate all 

aspects of infrastructure development, investment and management of these developments. 
 Wind Parks: The master plan for wind power development in the WPDZ is shown in Figure 

62. Accordingly, the wind resource areas in Mannar District have been divided into four (4) 
wind parks consisting of a total of fifteen (15) blocks.  

 Capacity of Wind Parks and Blocks: Each block has a designed capacity of 25 MW. Wind 
Parks 1, 2 and 3 will consist of four blocks each, amounting to a capacity of 100 MW in each 
park. There are only three blocks in Wind Park No 4, with a total capacity of 75 MW. 
Accordingly, once fully developed over 2015-2025, the installed generating capacity of the 
Mannar WPDZ will be 375 MW. 

 
Table 38: Data on data of wind power blocks 

Wind Park No Number 
of 

blocks 

Power Generation 
Capacity allocated to 

each block (MW) 

Total Generating 
Capacity of the 

Park (MW) 
1 4 25 100 
2 4 25 100 
3 4 25 100 
4 3 25 75 

Total for Mannar Wind Power 
Development Zone (WPDZ) 

15  375 

 
421. Out of the above four wind parks, the proposed Mannar–Nadukuda line will serve only 
the three wind parks in the Mannar Island (Park Numbers 1, 2 and 3). As park No 4 is in the 
mainland, the output of park No 4 will not flow through the proposed transmission line. Subject 
to confirmation in on-going studies by CEB, the wind park Nos. 1, 2, 3 and 4 will be developed 
and grid-connected in years 2017, 2019, 2021 and 2023, respectively. 
 
6.4.2 Wind Park Feasibility study and safeguards assessment:  
 
422. Development of each wind park will be done by a special purpose company established 
by Ceylon Electricity Board (CEB) [the Park Development Company, PDCo] with a majority 
shareholding. The role and responsibilities of the PDCo will include: 
a) Acquisition/allocation of land and all the statuary clearances (such as EIA, environmental 

licenses and other clearances and approvals) for establishing the wind parks 
b) Provision of a secure and access controlled facilities within each wind park (access control, 

however, is expected to be limited to a small area within a park, whereas, most of the park 
will not be access-controlled. 

c) Investing in marine delivery facilities, if any, for the use of wind power investors, and 
maintaining the facilities. 

d) Development of access roads within the common area of each wind park and to each 
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investor's project boundary, as required for transport of equipment. 
e) Provisions of ancillary services such as security, landscaping of the common areas, road 

maintenance.  
f) Maintaining the wind masts and recording of data.  
g) Overall site management with legal accountability of the wind park. 
h) Ensuring that all developers develop within the blocks allocated to them, without infringing 

on the rights and the resource of other existing and future investors. 
i) Investing in infrastructure, upgrading transmission lines, road extensions 
j) Imposing service fees 
k) Implementing the grievance redress mechanism for social and environmental issues 
l) Statistical studies and publications  
m) Optionally, provision of cranes for developers to use during wind turbine erection period, and 

thereafter. 
 
6.4.3 100 MW Mannar Wind Power Project by CEB 
 
423. The master plan study evaluated 10 bocks (8 in the Mannar Island and 2 in the 
mainland) for wind power development in Mannar District. For the 100 MW wind park CEB 
demarcated 56 locations for Wind turbines (50 along the coast line, 150 m from the shore) and 6 
inland (900m from the shore line). This area covers Wind blocks 1 to 5 of the Master plan 
located in the southern coast of Mannar Island. Wind Park Block 6-10 (Master plan) was not 
selected yet for the Wind Park development.  
 
424. Master plan study was conducted in 2013. Adam’s Bridge Marine National Park was 
declared in 2015. Sixteen proposed locations of wind turbines about 150 m away from the 
Adam’s National Park were abandoned after consultations with NGOs by DWC and CEB. Now 
there would only be 40 Wind Turbine Generators instead of 56. Therefore, 7 km coastline from 
the south-western tip of the island will not be utilized for wind park (i.e. entire Block 1 of the 
master plan) and the 100 MW capable wind turbines will be constructed in Blocks 2-5 of the 
master plan (now called 100 MW Wind Park). 
 
425. Mannar Wind Power project is an electrical power generation project, which will utilize 
energy in the wind to produce electrical energy. The 100 MW semi-dispatchable wind farm 
project in Mannar Island to be built and operated by the Ceylon Electricity Board.  
 
426. The project scope comprises the construction of the following major components: (a) a 
total of approximately 40 wind turbines; (b) a collector substation and control building (see 
Figure 63). The main collector substation together with control building will be setup in the 
Nadukuda village. This substation will be linked to the national grid via interconnection 
transmission link. The control building will house all the required hardware and software facilities 
to acquire data, controlling and monitoring of wind park and to design and develop the 
operational and control strategies of the wind park; (c) the collector cables, step up transformers 
and switchgears and accessories - the network comprises the same will be established to link 
the individual wind turbines to the collector substation and (d) supporting infrastructure - this 
includes access roads, temporary storage facilities, pier for unloading equipment, office building 
and staff accommodation facilities etc.  
 
427. The proposed Wind Power Park will be located in the southern part of Mannar Island 
from Thoddaveli to Old Pier in Thalaimannar South, with a length of about 18 km along the 
coast. The first row of 34 turbines will be placed about 130-150 m from the shoreline, and the 
second row of 6 turbines will be located about 950 m from the shore. The proposed wind park 
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has excluded the areas coming under the Adam’s Bridge Marine National Park declared in 
2015. The nearest village is about 750 m away from the row of wind turbines.  
 
428. Attached in Annexure 11 is a letter from DWC and other stakeholders giving approval to 
erect the 100 MW Wind park.  
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Figure 63: 100 MW CEB’s Proposed windfarm (16 wind turbines from turbine No. 35 to 46, and 53 upto 56 will not be 
installed) 
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7.0 INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 
 
429. This section describes the process undertaken during project design and preparation for 
engaging stakeholders, including information disclosure and consultation with affected people 
and other stakeholders; summarizes comments and concerns received from affected people 
and other stakeholders and how these comments have been addressed in project design and 
mitigation measures. The section also describes the planned information disclosure measures 
(including the type of information to be disseminated and the method of dissemination) and the 
process for carrying out consultation with affected people and facilitating their participation 
during project implementation. 
 
7.1 Information Disclosure 
 
430. In line with National Environmental Act (2002) in Sri Lanka, public consultation and 
information disclosure will be undertaken through public notice prior to the approval by CEA for 
the particular project. According to ADB SPS 2009, public consultation and information 
disclosure is to be made during the initial stages by the client itself. For environment category A 
projects, such consultations will necessarily include consultations at the early stage of EIA field 
work and once when the draft EIA report is available during project preparation, and once before 
project appraisal by ADB. 
 
431. This activity supports the view to understand the public’s perception of the project and 
respond to their concerns and suggestions during the early stages of the project design. 
Incorporation on the environmental concerns to the decision making process through the public 
consultation will avoid or minimise conflict situation during the implementation process. 
 
432. Public consultations were conducted in project-affected area between 2014-2016. Table 
39 indicates a list of public consultations conducted during the field surveys with various 
stakeholders from project-affected area including bird clubs, NGOs/Environmental Bodies and 
government officials. Volume 2 contains details on these consultations in greater detail. 
 

Table 39: Public Consultations held between 2014-2016 
SNo Location Distance from 

Nadukuda 
substation/Ramsar 

Area 

Date of 
consultations 

Number of 
Participants at 
Consultation 

1 Sirunavathkulam, Nagathavu MN88 
GND, Mannar Town DSD [along 
the RoW] 

0.3 km November 
2013 

07 

 Tharapuram East [300 meters from 
the T/L] 

0.1km November 
2013 

09 

 South Bar Railway Station [100 
meters from T/L] 

0.3 km November 
2013 

21 

 Samayapuram [300 meters from 
the proposed Puthukamam GSS] 

0.5 km November 
2013 

26 

 Konniyankudiiruppu (Thoddaveli) 0.5 km November 
2013 

11 

2 Church at Vankalai village 20 km February 2014 40 
3 Community Centre- Nadukuda 

village 
0.5 km February 2016 35 

4 Community Centre- South Bar 0.3 km April 17, 2016 13 
5 NGOs/Bird Watcher BMICH, Colombo May 9, 2016 16 



154 

SNo Location Distance from 
Nadukuda 

substation/Ramsar 
Area 

Date of 
consultations 

Number of 
Participants at 
Consultation 

Club/Environmental bodies 
6 CEB, Ceylon Bird Club, FOGSL, 

DWC 
DWC Colombo May 24, 2016 9+13 

7 ADB, CEB, and Ceylon Bird Club CEB Head Office May 26, 2016 3+8 
8 Communications from NGOs Environmental 

Foundation 
(Guarantee) Ltd. 

June 2016 Letter/Reply 

 
7.2 Consultation Findings 
 
433. The community aired their opinions freely on the project, its impact, and suggestions for 
mitigating adverse impacts. People participated in voluntary public consultation sessions to 
express their views about the proposed project. EIA Volume 2 Section 1 contains a list of 
detailed public consultations at various times during the data collection for the project. A 
summary of consultations is listed below:  
 
Along the RoW of the Mannar–Nadukuda Transmission line 
 
434. Generally, the new transmission line doesn’t go through the village and there are no fruit 
bearing trees in the area through where the transmission line goes. They would like to get the 
compensation for their private land if the transmission line goes over such land. 
 
435. At Konniankudiiruppu people expect to be paid compensation if properties are affected. 
They suggest that that transmission should be erected away from their houses and towers 
should be installed at a height above the Palmyra trees so that Palmyra trees need not be cut 
down. Cutting down Palmyra trees would affect people’s livelihoods and their supplementary 
incomes.  
 
436. At South bar, the local population felt that the land under the towers is private and could 
belong to people returning back after the end of conflict. Although the line goes near their 
village, they felt that the transmission line can be erected on the opposite side of the railway 
station where there are no houses in the right of way. They felt that if the government needs 
their land for the transmission line they prefer to give the land on lease. 
 
437. Taharapuram East residents enquired if the transmission line could be erected along the 
main road or the beach line to avoid felling of trees.  
 
438. Konniyankudiiruppu residents have no objection to the project if it did not affect them 
adversely and particularly the health of the people. They were willing to sell land if it is required 
for a development project. The people fear that transmission line would cause felling of trees 
e.g. Coconut, Palmyra and cashew plantation. Most of the lands are planted with those tree 
crops. People oppose erecting transmission lines across their estates and they also expect 
compensation if their trees are cut-down.  
 
439. At Samayapuram, some people have taken on lease paddy land adjacent to the 
proposed GSS and they feared that the project may disrupt their leasing arrangements. They 
wanted to know if there would be any employment opportunities in the project. 
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Near Vankalai Sanctuary Area 
 
440. There is no clear idea among the participants about how the transmission line can affect 
birds’ migration patterns. Participants did not have any objections to erecting the power lines 
over their land. 
 
441. Those migrated birds especially Siberian ducks and Salt ducks eat the sowed paddy 
which is a problem for farmers in the area. Small-scale fishing is taken place within lagoons 
located inside the sanctuary. According to the female participants, the fish harvest gets 
significantly reduced during the birds’ migration seasons. 
 
442. Both female and male participants emphasized that acquisition of land within the 
declared sanctuary by Wildlife Department was illegal. Wildlife Department allows fishing inside 
the sanctuary, but did not allow any construction work or fire wood collection.  
 
Near the proposed Nadukuda Grid Station 
 
443. Samayapuram community was keen to learn about the project and its implementation 
and there was no objection to the proposed project. Though they live adjacent to the proposed 
GSS at Puthukamam, they feel that it will not affect their own land. 
 
444. They felt that several projects promised to employ local community in the area but did 
not work out because of lack of language skills in Sinhala. They questioned the benefit to the 
community although a huge amount of money was being spent by the government.  
 
445. They were informed that the trees under the transmission lines should be maintained 
below 3 meters. Also, they were informed that project area will be gradually developed. This 
project can provide many employment opportunities for local people during the construction 
period where they can work as labors and masons. 
 
NGOs/Bird Watchers club and Environmental bodies Meeting at Colombo 
 
446. The concerned members of the environmental bodies, bird clubs and NGOs were met by 
CEB officials in Colombo. Their suggestions were as following: 
 The participants agreed that the proposed development was acceptable provided that 

project gives due consideration to suggestions made by them especially with regard to 
reducing the disturbance to Urumali area and Vankalai sanctuary.  

 The Eco Friendly volunteers expressed their willingness to take part in any habitat 
improvement work to be done in the Wind Park site or along the transmission line on a 
volunteer basis.  

 Based on the presentation and discussions, the participants have identified that impact on 
birds is the critical issue with respect to ecological impacts of the proposed development. 
They have appreciated CEB for taking the effort to carry out additional studies to address 
this issue even though many of the participants felt that two years is not adequate. But they 
also said that they realize that long term studies before commencement of the project is also 
not feasible. 

 They requested CEB to provide the IEE and final Environment Impact Assessment reports 
of the Transmission line and the Wind Park respectively for information. 
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ADB, CEB, Ceylon Bird Club at Colombo 
 
447. The Ceylon Bird Club members were met by ADB and CEB officials in Colombo. Their 
discussions were as follows: 
 CEB agreed to scrap six numbers of wind turbines proposed to be located closer to Adam’s 

Bridge National Park. 
 CEB can put up radar system to detect incoming birds to wind park area and WTGs located 

closer to the Adams Bridge Marine National Park that can be shut down immediately during 
migratory season. 

 Although it is impossible to achieve zero damage, whatever measures are to be taken to 
reduce the impact should be adopted. 

 
Department of Wildlife Conservation, CEB, FOGSL, Ceylon Bird Club at Colombo 
 
448. The concerned members Ceylon Bird Club, FOGSL were met by CEB and Department 
of Wildlife Conservation officials in Colombo. The discussions were as follows: 
 CEB agreed to reduce number of 56 turbines to 40 to achieve their economic output of the 

power generation by holding the construction of 16 turbines situated in most environmentally 
sensitive. Also agreed to install a radar system to identify birds’ movement and auto cease 
of the machine functioning before collision of birds if required. 

 DWC proposed to appoint a member of birds club to the monitoring activity of the project 
and highlighted the importance of feasibility of the project as well as environmental 
friendliness. 

 
Communications with NGOs. 
449. After the public consultation held at the BMICH CEB got comments from several NGOs. 
The Ceylon Bird Club (CBC) was invited to attend the meetings at DWC and CEB. Summary of 
letters from WHT, CBC and CEB are attached in EIA Volume 2 Section 1. 
 
450. CEB has provided clarifications regarding IEE developed for the Mannar–Nadukuda 
transmission line as well as the IEE prepared for the proposed 100 MW wind park to various 
NGOs and stakeholders are listed in the Consultation above. 
 
Actions from the consultations 
451. At the final stakeholder meeting, CEB has got approval from Department of Wildlife 
Conservation (DWC), and other stakeholders such Department of Agrarian Development, Civil 
Aviation Authority of Sri Lanka, Irrigation Department, National Water Supply and Drainage 
Board, Divisional Secretariat Mannar Town for the proposed wind farm project, Coast 
Conservation Department of Sri Lanka which also the appointed PAA by CEA for the Wind Farm 
Development.  
 
452. Map of 100 MW wind farm is attached in Figure 63, and as per the discussions with 
NGOs and the DWC, 16 wind turbines from turbine No. 35 to 46, and 53 upto 56 will not be 
installed and additional measures requested will be undertaken. 
 
453. CEB has incorporated the recommendations of the discussions with NGOs and 
Department of Wildlife Conservation by reducing the number of turbines. 
 
454. Regarding suggestion from consultations, CEB has studied the route alignment near the 
Mannar Railway station in detail again. The proposed alignment has “no impact” to the Vankalai 
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sanctuary as the station and the line is outside the sanctuary in that area. Since, the proposed 
route near railway station does not traverse through any ecologically/ornithologically sensitive 
habitat, it will be retained as approved by Central Environment Authority. 
 
455. Prepare Biodiversity Management Plan in consultation with DWC for Vankalai Sanctuary 
as per requirements of Asian Development Bank. 
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8.0 GRIEVANCE REDRESS MECHANISM 
 
456. This section describes the grievance redress framework (both informal and formal 
channels), setting out the timeframe and mechanisms for resolving complaints about 
environmental performance as per Electricity Act 2009. 
 
8.1 Awareness of Stakeholders 
 
457. During Public consultation sessions of the EIA study, the discussions with groups and 
individuals were conducted to make them aware of the proposed project. Thus, the project-
affected community residing beside the proposed transmission line has gained a reasonable 
knowledge about the potential grievances, which will arise in the future. 
 
458. A community awareness programme must be conducted one month prior to construction 
by the Project Implementation Unit (PIU) of CEB regarding the scope of the project, procedure 
of construction activities, utility of resources, identified impacts and mitigation measures. These 
awareness programs will help the community to resolve problems, and clarify their distrusts 
related to the proposed project at initial stage. 
 
459. The Community should be informed about the Grievance Redress Mechanism (GRM), 
which is already established by the Public Utilities Commission of Sri Lanka (PUCSL), 
procedure for making complaints, including the place and the responsible person to contact in 
practical way in this regard. Almost all the stakeholders related to the GRM will also be made 
aware of the established grievance process, the requirement of grievance mechanism, goals, 
benefits, relevant laws regulations etc. PUCSL Act lays down the established procedure for 
grievance redress for transmission lines (Granting of Necessary Wayleaves for Electricity 
Networks in Sri Lanka - Guidelines for Licensees, Divisional Secretaries and Landowners and/or 
Occupiers) as attached in Annexure 9. 
 
8.2 The Grievance Redress Mechanism and PUCSL 
 
460. The Grievance Redress Mechanism (GRM) for the infrastructure development project 
provides an effective approach for complaints and resolution of issues made by the affected 
community in a reliable way. This mechanism will remain active throughout the life cycle of the 
project. The Public Utilities Commission of Sri Lanka (PUCSL) Act creates 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 of the country. PUCSL’s mission is to regulate all the utilities 
within its purview to ensure safe, reliable and reasonably priced infrastructure services for 
existing as well as future consumers in the most equitable and sustainable manner. Figure 64 
depicts the PUCSL hierarchy. 
 
461. All the members in PUCSL need to be informed by the PIU regarding procedures of 
GRM. The information should include procedures of taking/ recording complaints, handling of 
on-the-spot resolution of minor problems, taking care of complainants and provisions of 
responses to distressed stakeholders etc. PUCSL has a standard mechanism of (i) informing 
the affected people GRM and its functions, (ii) how peoples representatives in the GRC will be 
selected, (iii) procedure and the mechanisms adopted for making the complaints, (iv) supporting 
the complainants in communicating their grievance and attending the GRM meetings and (v) 
implementing compliance to a GRMs' decision, its monitoring and communication to the people. 
Periodic meetings of PUCSL are to be conducted by the PIU so that all the members of the 
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PUCSL are familiar with the problems and responses received by individuals in the PUCSL. 
 
462. ADB procedures require CEB to establish a Grievance Redress Mechanism (GRM) 
having suitable grievance redress procedure to receive and facilitate resolution of affected 
peoples’ concerns, complaints, and grievances about the subproject’s environmental 
performance. The GRM will aim to provide a time-bound and transparent mechanism to voice 
and resolve social and environmental concerns linked to the project. A common GRM will be in 
place for social, environmental or any other grievances related to the project. The GRM will 
provide an accessible and trusted platform for receiving and facilitating resolution of affected 
persons’ grievances related to the project. The GRM procedure for the project is outlined below, 
which follows a time-bound schedule, with responsible persons identified to address grievances 
and seek appropriate persons’ advice at each stage, as required. 
 

Figure 64: Responsibility Hierarchy of PUCSL 

 

http://www.pucsl.gov.lk/index.php?option=com_content&view=article&id=124&Itemid=87&lang=en
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463. The grievance mechanism will be scaled to the risks and adverse impacts on 
environment due the subproject type, size, type of area (sensitive area) and impacts. It should 
address affected people's concerns and complaints promptly, using a transparent process that 
is gender responsive, culturally appropriate, and readily accessible to all segments of the 
affected people at no costs and without retribution. This GRM would consist of a Grievance 
Redress Committee (GRC) headed by the Project Head. The committee would consist of the 
following constitution as listed in Table 40. 
 

Table 40: Constitution of Grievance Redress Committee 
1 Project Head, CEB  
2 Division Secretary or their nominee  
3 Representative of Gram Niladhari/Council  
4 Women representative of village/council  
5 Representative of EPC* contractor  
6 Environment Officer at PMU or nominee  

* (EPC) - Engineering, Procurement and Construction Contractor 

 
464. This Grievance Redress Mechanism (GRM) would provide an effective approach for 
resolution of complaints and issues of the affected person/community. Project Management Unit 
(PMU) shall formulate procedures for implementing the GRM, while the PIUs shall undertake 
GRM’s initiatives that include procedures of taking/recording complaints, handling of on-the-spot 
resolution of minor problems, taking care of complainants and provisions of responses to 
distressed stakeholders etc. paying particular attention to the impacts on vulnerable groups.  

 
465. Grievances of affected persons (APs) will first be brought to the attention of the Project 
head of the PIU. Grievances not redressed by the PIU will be brought to the Grievance Redress 
Committee (GRC) set up to monitor subproject Implementation for each subproject affected 
area. The GRC will determine the merit of each grievance, and resolve grievances within an 
outer time limit of three months (90 days) of receiving the complaint. The proposed mechanism 
does not impede access to the country’s judicial or administrative remedies. The AP has the 
right to refer the grievances to an appropriate courts of law/PUCSL if not satisfied with the 
redress at any stage of the process.  
 
466. The PIU will keep records of all grievances received including: contact details of 
complainant, date that the complaint was received, nature of grievance, agreed corrective 
actions and the date these were effected, and final outcome. The flow chart showing Grievance 
Redress Mechanism is presented in Figure 65. 
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Figure: 65: Flow chart showing Grievance Redress Mechanism 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
( * ) Affected Persons can approach the court of law/PUCSL at time during the Grievance redress process. 
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9.0 ENVIRONMENTAL MANAGEMENT PLAN 
 
467. This section deals with mitigation and management measures to be taken during project 
implementation to avoid, reduce, mitigate, or compensate for adverse environmental impacts. 
The EMP includes management plans and mitigation actions that identify 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. 
 
9.1 Environmental Management Plan  
 
468. The Environmental Management Plan (EMP) has been prepared for the sub-project that 
discusses the anticipated impacts, monitoring requirements, 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 and monitoring plans 
were developed and will be implemented during the project implementation phase. 
 
469. The EMP for the project is attached as Annexure 5, 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. Annexure 5 
must be read by CEB, their contractor and other organizations with implementation 
responsibilities in conjuction with the EIA, which elaborates on the details of the mitigation 
measures to be implemented.  
 
470. A summary environmental impact matrix and the mitigation measures are given in Table 
41 below. 
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Table 41: Environmental Impact Matrix 
Sl. Nº Environmental 

attribute 
Potential impacts Nature of 

impact 
Magnitude of impacts Mitigation measures Implementation & 

Monitoring  Low  Medium High 
A. Physical Resources 

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

Direct/Local/ 
irreversible  

 X  Constructing during dry period will 
minimize impacts to wetland habitat 
near the tower area. Removal of some 
species such as mangrove forests (if 
required) will require approvals from 
appropriate Department. 

Before construction 
phase 

2. Climate  No impacts on the climatic 
conditions  

Direct/Local/ 
irreversible 

X   No measure 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. 
Work inside the sanctuary must be 
undertaken until 1 hour after sunrise to 
1 hour before sunset. 

During construction 
activity 

  Noise arising from corona 
noise from conductors 

Direct/Local/ 
reversible 

X   Monitoring of possible corona noise to 
identify and correct problems.  

During operational 
phase 

3. Surface and 
Ground Water 
quality  

Runoff from the construction 
site 

Direct/Local/ 
reversible 

X   Careful siting of towers and access 
roads. 

Before and during 
construction activity  

  Domestic wastewater from 
construction sites  

Direct/Local/ 
reversible 

X   For 29.1 km transmission 
line/substations, the workers will use 
rented accommodations at Mannar 
town with adequate toilets etc. At the 
substation site, the contractor shall 
provide soak pits for construction 
workers at the site. 

During construction 
and operation  

4. Soils and 
Geology  

Soil erosion due to tower 
erecting and clearing of 
vegetation in the RoW and 
access roads.  

Direct/Local/ 
reversible 

 X  Avoiding sites, which are prone to the 
soil erosion. Levelling of tower 
construction sites. Adoption of proper 
soil restoration measures. Use of few 
access routes. 
Rehabilitation and stabilisation of 
disturbed land. 

During and after the 
construction activity 
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Sl. Nº Environmental 
attribute 

Potential impacts Nature of 
impact 

Magnitude of impacts Mitigation measures Implementation & 
Monitoring  Low  Medium High 

  Damage due to seismic 
activity  

Direct/regional
/ reversible 

X   Site selection and proper tower 
foundation design considering the 
geological conditions and seismicity of 
the area. 

Before the construction 
activity.  

C. Ecological Resources 

1. Terrestrial 
Ecology 

Loss of vegetation Direct/Local/ 
irreversible 

 X  Location of towers in plantation areas. 
Selection of few access roads. 
Compensation to the tree owners for 
which CEB will pay the estimated cost 
to them. 

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 
route selection. 

Before and during 
construction phase 

  Disturbance to the local fauna 
during operation. Avian 
Collision with lines 

Direct/Local/ 
reversible 

X   Monitoring of line especially for bird 
strikes during the operation and use of 
insulators and deflectors in Sanctuary 
area. Installation and maintenance of 
bird diverters and markers. 

During operation 
phase 

3. Aquatic Ecology No significant impacts 
envisaged  

Direct/Local/ 
reversible 

X   Proper muck management measures to 
ensure the soil etc. does not mix with 
the water body. 

Before and during 
construction phase 

4 Ramsar 
Wetland Area 

Significant impacts if works 
are not undertaken carefully 

Direct/local/irr
eversible 

 X  Minimise spoiling of area under contact 
for tower construction in wetland area 
Construction Method Statement based 
on outline CMS to be agreed and 
implemented by the EPC contractor. 

During construction 
phase 

  Significant impacts envisaged Direct/local/re
versible 

  X Implementation of detailed Biodiversity 
Management Plan based on outlie in 
Annexure 8 in the Sanctuary by DWC 

During operation 
Phase 

D.  Human Environment  

1 Fires Fires, explosion and other 
accidents at the route 
alignment of transmission 
line.  

Direct/Local X   Use of personal protective equipment 
during construction. Regular inspection 
of lines for faults prone to accidents.  

During construction 
and operation phase  

2. Health and 
Safety  

Exposure to electromagnetic 
fields  

Direct/Local/ 
continuous  

X   Alignment route away from the 
settlement. Houses will be allowed in 
the RoW of the alignment only if the 
relevant safety clearance is met with. 
No mitigation required.  

Before and after the 
construction phase. 

3. Agriculture  Permanent and temporary 
loss of agriculture land due to 
tower erection and due to 

Direct/Local/ 
reversible 

X   Avoid prime agriculture land. 
Assessment of land required and 
compensation. Construction activity in 

Before and during 
construction phase. 
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Sl. Nº Environmental 
attribute 

Potential impacts Nature of 
impact 

Magnitude of impacts Mitigation measures Implementation & 
Monitoring  Low  Medium High 

access routes. the field/cultivation area after crop is 
harvested and there after crop will not 
be sowed at the site until construction is 
complete. 

4. Socio-
economics 

Beneficial impacts from rural 
and urban electrification. Job 
opportunities during 
construction phase 

Direct/regional   X  Unskilled labor and indirect benefits. 
Overall economic growth of the region. 

During operational 
phase 

5. Resettlement Resettlement of the house 
falling along the RoW. 

Direct/Local/ 
reversible 

X   Route alignment is selected in such a 
way that there is no resettlement issue. 

Before the construction 
phase. 

6. Cultural sites No archaeological, historical 
or cultural important sites are 
affected by the construction 
of the lines. 

Direct/Local/ 
reversible 

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

-- 

7. Traffic and 
Transportation 

Traffic congestion due to 
movement of construction 
vehicles 

Direct/Local/ 
reversible 

X   Avoid high density traffic areas, proper 
traffic signs at the construction site, 
ensuring proper access roads. Final 
detailed survey/route alignment of line 
will ensure proper alignment with 
railway and road infrastructure in the 
area to avoid. 

During construction 
phase 

8. Solid Waste 
Generation 

Probability of surface and 
ground water pollution 

indirect/Local/ 
reversible 

X   Separated wooden and scrap will be 
collected and disposed of in compliance 
with applicable regulations and rules.  

During operation 
phase 
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9.2 Bio-diversity Management Plan (within Vankalai Sanctuary- 7 km transmission 
line) 

 
471. The project alignment passing through the designated Ramsar wetland site is a trigger 
for “Critical Habitats” under the ADB’s SPS 2009 as per the Critical Habitat Assessment and is 
also a “legally protected area” under ADB’s SPS 2009. It is also noted in the Avian Collision 
Risk Assessment report, that the avian species supported by the wetland are at risk of collision 
with the transmission line, particularly the 7 km length of 220 kV transmission line which 
traverses inside the Ramsar wetland, and with associated wind turbines inside the adjoining 
Wind Park.  
 
472. A detailed Biodiversity Management Plan will be implemented to ensure that there is no 
net loss to biodiversity, specifically the Ramsar Wetland site and the internationally important 
bird populations it supports. Annexure 8 describes provides an outline Biodiversity 
Management Plan from which the detailed Biodiversity Management Plan can be developed. 
Development and implementation of the Biodiversity Management Plan will be funded for period 
of five years and will be implemented by Department of Wildlife Conservation in partnership with 
CEB.  

 
473. This BMP will be implemented by Department of Wildlife Conservation in partnership 
with CEB. The EPC contractor will implement BMP measures related to construction of the 
transmission line, this includes mitigation measures that are part of the EMP along with the 
Construction Method Statement (described below) inside the Vankalai Sanctuary area. More 
details are listed in Annexure 8. Priority actions to ensure a biodiversity offset for residual 
project impacts as well as additional conservation support will be developed as part of the 
detailed Biodiversity Management Plan, the budget for implementation of these priority actions 
will be provided for period of five years.  
 
9.3 Construction Method Statement 
 
474. A detailed Construction Method Statement (CMS) would be developed jointly by the 
Engineering Procurement and Construction (EPC) contractor and the project proponent (Ceylon 
Electricity Board (CEB)) that must list all measures undertaken during the construction to 
prevent harm to the endangered flora and fauna in the Ramsar Wetland Area based on the 
Outline provided in this report (Annexure 12). Such a statement would generally specify 
precautions to be taken by the EPC contractor that are relevant to this ecological sensitive 
Vankalai Sanctuary area that would be traversed 7 km by the 220 kV transmission line.  
  
475. Given the sensitively of the project area within the Vankalai Sanctuary, the EPC 
contractor must develop a construction method statement upfront to ensure that sensitive 
working methods are utilized. The outline construction methods suitable for use in the sanctuary 
shall be included in the detailed biodiversity management plan. A Construction Method 
Statement checklist has been added to the EMP (Annexure 5) for Engineering, Procurement 
and Construction (EPC) contractor to adhere to while working inside the Vankalai Sanctuary 
area. 

 
476. CMS type of specialized statements can only be developed by EPC contractor who has 
trained engineers and technologists who worked in wetlands to prepare tasks, estimates, 
implementation scheduling etc. EPC contract bidders must have experience of working in 
wetlands and be requested to keep a flexible budget for this activity. In developing the detailed 
CMS they shall include details of reduction of impacts through site design and mitigation to 
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reduce impacts during the construction following industry best practice. EPC contractor must 
coordinate with CEB ecology staff, external ecological consultants, and staff officer designated 
for Vankalai Sanctuary by the Department of Wildlife for any design and construction related 
issues. 

 
477. Some of the mitigation measures that must be included in a construction method 
statement (also discussed in Annexure 12) are as follows: 

• timing/schedule of works and details of hours of working. Particularly, work inside the 
sanctuary must be undertaken until 1 hour after sunrise to 1 hour before sunset. 
Construction timing as suggested in the EIA document earlier (Table 30) must be 
adhered to. 

• sediment control and pollution control measures at each tower site 
• measures to control the emission of dust and dirt during construction 
• areas for loading, unloading and temporary storage of materials used in construction of 

tower away from sensitive habitats  
• controlled movement of construction vehicles for material delivery, waste collection, 

cranes, parking area,  
• environmentally sensitive construction of access route to the tower sites, usage of boat 

etc. 
• no disposal of construction waste from construction work at tower site within the 

sanctuary. 
 
9.4 Mitigation Measures  
 
478. The EPC contractor shall comply with the detailed Biodivesrity Management Plan to be 
developed based on Annexure 8 as well as the detailed Construction Method Statement to be 
based on Annexure 12 for compliance with ADB SPS 2009. The Annexure 5 must be read 
together with Biodiversity Management Plan and Construction Method Statement and the EIA 
as a whole for ensuring environmental safeguards compliance for working within the Vankalai 
Sanctuary area. 
 
479. Besides the above, several other mitigation measures must be taken up as follows: 
 
9.4.1 Avi-fauna - Mitigation options for minimizing the impact of transmission 
lines or wind turbines 
 
480. A package of mitigation measures will be required to satisfy the ADB Critical Habitat 
requirements: 
 Design mitigation: The route of the proposed transmission line has been chosen to minimise 

habitat loss within the Vankalai Sanctuary, utilising the same route as the existing rail track. 
The route must not be allowed to deviate from that proposed without first understanding 
further EIA and consultation with Department of Wildlife etc. 

 Mitigation for transmission line construction, electrocution and collisions 26  should 
include: 

o Detailed Construction Method Statement (as above)  
o Tower and line design or configuration following international best practice 
o Line marking following international best practice  

                                                
26 For international best practice to be incorporated into detailed design refer to http://www.unep-

aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity 

http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
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o Insulation following international best practice 
o Perch management techniques international best practice 
o Deterring birds from power lines international best practice 

 Mitigation for wind park collisions should include: 
o To locate wind turbines away from environmentally sensitive habitats including 

legally protected areas  
o Undertake EIA including collision risk assessment informed by adequate bird 

surveys of Wind Park proposals to determine if there is a significant risk of 
collisions  

o To stop (curtail) the turbines during breeding and/or migratory seasons as 
appropriate  

o Installation of radar monitoring system to identify birds’ movement and auto 
cease of the turbine functioning before collision of birds  
 

481. Operation and maintenance of any mitigation provisions such as line markings (to 
ensure ongoing protection to birds) and to minimize the impacts of any maintenance 
activities in the Vankalai Sanctuary by following agreed Construction Method Statement. 
Specific recommendations for the Mannar transmission line where it passes through the 
Vankalai Sanctuary are set out below, drawing particularly on BirdLife International (2012) and 
APLIC (2012) guidance and other published studies. Markers such as the Swan-Flight Diverter 
(at 10-30m separation) or Aerial Marker Spheres (at 30-100m separation) must be installed. All 
overhead power lines must erected be on ‘bird friendly’ tower design as detailed in 
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-
avoid-or-mitigate-impact-electricity, and all sections passing through the Vankalai Sanctuary 
must be marked to increase visibility to flying birds. 
 
482. Further details of the requirements are in the Avian Collision Risk and the Assessment 
Avian Critical Habitat Assessment reports in EIA Volume 2 in sections 2 and 3 respectively.  
 
483. The proposed mitigation measured relating to the avifauna are shown in the Table 42 
below. 
 

Table 42: Examples of Avifauna related mitigation strategies 
Project Phase  Feature  Examples of Mitigation Methods  
Design Phase  Transmission line route  Follows existing rail track to minimise impacts 
Construction 
Phase  

Timing - reduce construction 
phase disturbance 
 
Minimise habitat impact and 
loss 
 

 Undertake works outside main waterbird migrant 
period, i.e. outside the period October - January. 
Avoid Breeding season (May – August). Work inside 
the sanctuary must be undertaken from 1 hour after 
sunrise to until 1 hour before sunset. 

 Production and implementation of a detailed 
Construction Method Statement following attached 
outline in Annexure 12 and industry best practice 

Post-Construction 
Phase  

Transmission line - increase 
visibility to birds to reduce 
collision risk 

 Mark the highest overhead line with appropriate 
markers and at appropriate intervals, such the 
Swan-Flight Diverter (at 10-30 m separation) or 
Aerial Marker Spheres (at 30-100 m separation) on 
the length of the transmission line that crosses 
through Vankalai sanctuary and Mannar island. 
Maintain the markers throughout operational period. 
For international best practice to be incorporated into 
detailed design refer to http://www.unep-

http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
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aewa.org/en/publication/aewa-conservation-guidelines-no-
14-guidelines-how-avoid-or-mitigate-impact-electricity 

 
484. Mitigation measures for the Wind Park (an associated facility) will also be implemented 
by CEB and their contractors, but the exact package of measures required for that part of the 
development will be developed at a later stage once the final design of the Wind Park is known. 
The Proposal and IEE for the proposed 100MW windfarm project by CEB provides information 
collected for development of baseline data. The wind turbines in the park were reduced to 40 
numbers from the proposed 56 to ensure they do not adversely affect Adams Bridge national 
park in the vicinity. If EIA of the wind park cannot demonstrate that the cumulative impact of the 
wind turbines on collision risk is negligible CEB has agreed to curtail the turbines during the 
breeding and/or migration period as appropriate.  
 
9.4.2 Marine Life: Mitigatory measures 
 
485. Excavation, foundation works, and construction of towers are the main activities during 
the installation of the power line within the Vankalai Sanctuary area. The very low level impacts 
could be expected to the hydrological environment during the construction stage. However, 
following measures could be made to minimize the impacts. 
 During the siting of the towers, flexible location of towers would be done to avoid any 

lagoons, inlets between lagoon and the sea or any sensitive marine area. Disturbances or 
widening or deepening of the inlets and inlet areas will not be done for lowering of water 
table in lagoons or moving of sea water to the lagoons. The surface water movement 
between lagoon and the sea water will not be changed. 

 During the construction, sheet piles will be used to isolate the tower locations and not to 
damage sediments in surrounding areas around tower locations. The excavated materials 
will not be dumped in to the surrounding areas. After completion of the installation activities 
of towers, all unwanted materials (waste) will not be dumped to the surrounding areas but 
taken out of the sanctuary for disposal.  

 The topography of the lagoons and surrounding area will not be changed during the 
installation of the towers. The direction of the surface water flow will not be disturbed by 
putting excess soil. 

 The monthly monitoring of surface water quality inside the Vankalai Sanctuary will be carried 
out to observe any changes in water quality.  

 
Mitigating impact to aquatic fauna, resources and associated ecosystems 
 
Mitigation of Impacts to Surface Waters  
 
486. Techniques for minimizing adverse effects of constructing transmission lines in water 
and stream environments, include avoiding impacts, minimizing impacts, and/or effective 
remediation of the impacts. Impacts to waterways shall be avoided by rerouting the line away 
from the waterway, adjusting tower placements to span the resource overhead and constructing 
the line under the resource. Methods to minimize impacts include avoiding tower placements 
adjacent to the resource. After construction, impacts shall be remediated.  
 
487. Proper erosion control is necessary for all construction activities, especially those that 
may affect water resources. Measures should be employed before, during, and immediately 
after construction of the project to reduce the risk of excess siltation into streams. Erosion 
controls must be regularly inspected and maintained throughout the construction phase of a 
project until exposed soil has been stabilized.  

http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
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Minimization of Impacts to Wetlands  
 
488. To reduce the potential impacts to wetlands, the utility can:  
 Avoid placing transmission lines through wetlands;  
 Adjust tower placements to span wetlands or limit equipment access in wetlands, wherever 

possible;  
 Use wide-track vehicles to spread the distribution of equipment weight when crossing 

wetlands (See Figure 67) 

 
Mats used in a wet meadow Mats used in a wooded wetland 

Figure 67: Use of Mats in areas having seagrass meadows 
 
Mitigating impact to seagrass meadows within the lagoon 
 
489. The lagoon is rich in seagrass meadows and any erection of pylons within the lagoon will 
be prohibited. 
 
Summary of mitigating potential impacts to Marine biology 
 
490. CEB will ensure lessening or mitigatation of potential environmental impacts by adjusting 
the proposed route, choosing a different type of tower structure, using different construction 
methods, or implementing any number of post-construction practices. The project applicants 
should incorporate specific mitigation methods into the project design, construction process, 
and/or maintenance procedures. Examples of common mitigation techniques are shown in the 
Table 43 below.  

Table 43: Mitigation strategies 
Project 
Phase  

Feature  Mitigation Methods  Benefit of mitigation 

Design 
Phase  

Transmission 
Structure  

Choosing a different 
transmission tower with 
different construction 
requirements and aesthetic 
appeal, for international best 
practice to be incorporated 
into detailed design refer to 
http://www.unep-
aewa.org/en/publication/aewa-
conservation-guidelines-no-14-
guidelines-how-avoid-or-mitigate-
impact-electricity 

Reduce collision impacts on 
avifauna.  

http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
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Project 
Phase  

Feature  Mitigation Methods  Benefit of mitigation 

Tower 
Placement  

Towers with leg extensions 
have longer span widths 
which make it easier to cross 
lagoon, wetlands, or other 
resources with fewer impacts.  

Increased height of towers 
reduces number of towers in 
sanctuary. 

Avoid 
submarine/cable 
in lagoon 

Placement of submarine 
cable in lagoon area will be 
avoided as it would 
negatively impact seagrass 
meadows 

Irriversible damage to 
seagrass due to construction 
avoided. 

Color of the 
structures 

The darker color of oxidized 
steel structures may blend in 
better with backgrounds.  

To provide increased visibility 
to aviation crafts etc. 

Minor changes 
to tower 
locations 

Making minor adjustments in 
tower locations to avoid 
sensitive habitats such 
spawning, nesting and 
nursery areas. 

Use flexible placement of 
tower by a few meters to 
either side to ensure minimal 
impact to sensitive habitat 
with advise of an ecologist 

Construction 
Phase  

Timing  Constructing during dry 
period to minimize impacts to 
wetland habitat and erosion.  

Reduction in disturbance to 
critical habitats 

Specific 
Construction 
Equipment 

Using low pressure wide-
track vehicles and matting to 
reduce soil compaction and 
rutting in sensitive soils and 
natural areas.  

Reduce damage to seagrass 
meadows and soil 

Erosion Control  Installing and maintaining 
proper erosion controls 
during construction to 
minimize run-off of top soil 
and disturbances to natural 
areas.  

Reduce turbidity due to 
loosen soil from water runoff 
(if any). 

Post-
Construction 
Phase  

Invasive 
Species 
Management  

Annual surveying for new 
populations of invasive 
species caused by 
construction disturbances.  
Early detection of invasive 
species increases the 
likelihood of successful 
outcomes.  

Increase in invasive species 
in the sanctuary will damage 
the marine and avifauna 
sensitive ecosystem in 
sanctuary area so needs to 
be avoided 

Restoration  Re-vegetate right-of-ways in 
natural areas with suitable 
plant if possible.  

To restore any natural habitat 
to original condition for 
avifauna and marine species 

 
9.5 Monitoring - Environmental Monitoring Plan (EMoP) 
 
491. The EMoP describes monitoring measures with technical details, including parameters 
to be measured, methods to be used, sampling locations, frequency of measurements, 
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detection limits and definition of thresholds that will signal the need for corrective actions; and 
describes monitoring and reporting procedures to ensure early detection of conditions that 
necessitate particular mitigation measures and document the progress and results of mitigation. 
 
492. During the construction and operation phase of this project, the monitoring of the 
environmental aspects shall be done at the transmission line by a competent officer of the EED. 
During the construction phase, the contractor should ensure that activities like handling of earth 
works clearing work, access road construction, putting traffic signals and conducting ecological 
monitoring are monitored by a comptent officer on a day-to-day basis during construction. This 
in turn should be regularly monitored by the environmental staff of the Engineer-in-Charge of the 
individual transmission line/substation project. 
 
493. Monitoring of sanitary waste treatment should be done periodically to avoid water 
pollution. Other environmental good practices to be monitored include noise abatement, 
maintaining hygienic conditions, maintenance of fire and safety equipment etc. Overall, the 
environmental good practices should be followed as per the IFC Environmental, Health and 
Safety guidelines. The PIU will hire appropriate agency (s) for conducting ecological monitoring, 
other ongoing surveys and monitoring of bird/bat carcass from the transmission line site during 
operations. 
 
494. In addition to the EMP, to ensure that project would not be generating a negative impact 
to the overall environment quality, an EMoP has been prepared. The monitoring activities of the 
project include site supervision, verification of permits, monitoring of water quality, soil, noise 
and air. Monitoring of the quality of water, soil, air, and noise during the construction stage is a 
responsibility of the contractor, and of the approved government agency. PIU will supervise and 
monitor the contractor. The environmental monitoring results will be submitted by the PIU to the 
PMU, which will include the result of the environmental monitoring into its environmental 
monitoring report. The environmental monitoring reports will be submitted to ADB on a quarterly 
basis while works are ongoing within the Vankalai Sanctuary, and semi-annually thereafter. The 
environmental monitoring activities along with their periodicity for developing the EMoP for the 
Project is summarised in Annexure 6. The sub-project Environment Safeguards monitoring 
report template is attached in Annexure 7. 
 
495. As per ADB’s Safeguards Policy 2009, ADB requires the borrower to retain external 
qualified experts or qualified NGOs to verify monitoring reports with significant impacts and risks 
for all Category “A” sub-projects. The experts will produce an external monitoring report on a 
quarterly basis while works are ongoing within the Vankalai Sanctuary, and semi-annually 
thereafter and submit it directly to ADB to verify whether sound environmental management 
practices are applied, and the set environment targets are being achieved. In case the 
implementation of EMP measures is not satisfactory, this external monitoring experts/NGO will 
recommend corrective actions to address environmental compliance. 
 
496. Tables 44 and 45 provide monitoring costs for marine and avian species in the project 
area.  
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Table 44: Marine Environmental Monitoring 
No Potential 

Impact 

Proposed Mitigation 
measures 

Monitoring 
Means 
and frequency 

Responsibi
lity 

Performa
nce 
Indicator 

Approxim
ate Cost 
US$ 

 Construction Phase  

1 Sedimentatio
n in sensitive 
coastal 
environment
s due to 
dredging and 
disposal of 
excavated 
material 

 

Any disposal of 
excavated material 
should be done 
outside of the 
sanctuary away from 
sensitive fisheries or 
breeding grounds. 
Disposal should be 
timed to be outside of 
the upwelling period. 

Scientific 
investigation 
should be 
undertaken 
downstream 
delineate the 
area impacted by 
the plume. 
 
Once before, 
regularly during 
and once after 
construction 

EPC 
Contractor 

Siltation 
of soil in 
lagoon, 
salt 
marshes 
from 
constructi
on 
activities. 

 

Soils excavated for 
the erection of towers 
should be used for re-
filling and should not 
be left exposed to 
wind or water for long 
periods. 
 
Sediment control 
measures such as 
retention weirs will be 
used, as necessary, 
to minimize sediment 
transport offsite. Silt 
fencing must also be 
implemented to 
minimize erosion of 
soil stockpiles. 

Inspection,  
Routine 
monitoring  
 
Once before, 
regularly during 
and once after 
construction 

EPC 
Contractor 

Physical 
Water 
Quality, 
(TSS, soil 
texture) 

2000.00 

2 Soil erosion 
due to loss 
of vegetation 

Mangrove vegetation 
should be minimally 
disturbed during the 
construction phase to 
reduce soil erosion 
and safeguard 
waterbody protection 

Inspection 
 
Once before, 
regularly during 
and once after 
construction 

EPC 
Contractor 

Status of 
ground 
cover in 
construct
ed areas  

 

Re-plant degraded 
areas with local 
species common in 
the area to 
Complement natural 
vegetation 
regeneration to 
improve ground cover. 

Routine 
Maintenance 

Supervising 
engineer 

Re-
vegetatio
n per sq. 
m)- 
Costing 
will be 
done by 
ecologist 

 

3 Water 
Pollution 

Maintenance of 
construction vehicles 
should be carried out 
in the Contractor's 

Routine 
inspection, 
Maintenance 
records 

Consultant 
Supervising 
Engineer 
and 

Water 
quality 
parameter
s 

2000.00 



174 

No Potential 
Impact 

Proposed Mitigation 
measures 

Monitoring 
Means 
and frequency 

Responsibi
lity 

Performa
nce 
Indicator 

Approxim
ate Cost 
US$ 

day-time camp. Contractor  
DO, BOD, 
COD, 
Water 
transpare
ncy, oil 
content, 
coliforms  

4 Impact on 
aquatic 
fauna 

Strict measures 
should be taken to 
minimize the impact 
on aquatic life  

Scientific 
investigation 
should be 
undertaken 
downstream 
delineate the 
area impacted by 
the plume. 
 
Once before, 
regularly during 
and once after 
construction 

Consultant 
Contractor 

 Ichthyo
plankto
n 
surveys  

 Zooplan
kton 
and 
phytopl
ankton 
surveys  

2000.00 

5 Impact on 
aquatic 
resources 

 A survey should 
be carried out to 
assess any 
impact on marine 
resources.  
 
Changes in fish 
catch in 
particular. It is 
likely that 
complaints may 
be received from 
local fishermen 
regarding 
decreasing 
catches after the 
project. 
 
Once before, 
regularly during 
and once after 
construction 

Consultant 
Contractor 

Records 
of fish 
and 
shellfish 
impingem
ent: 
 
 number 

and 
weight 
by 
species 

 
 fish 

catch 
data  

 
 

2000.00 

6 Impact on 
seagrass 
meadows  

 A survey should 
be carried out to 
assess any 
impact on 
seagrass 
meadows.  
 
Once before, 
regularly during 
and once after 

Consultant 
Contractor 

Underwat
er survey 
for 
diversity 
and 
extent of 
seagrass
es within 
direct 
impact 

3000.00 
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No Potential 
Impact 

Proposed Mitigation 
measures 

Monitoring 
Means 
and frequency 

Responsibi
lity 

Performa
nce 
Indicator 

Approxim
ate Cost 
US$ 

construction zone 

7 Invasive 
species 

 A survey should 
be carried out to 
assess any 
invasion of 
invasive species.  
 
Once before, 
regularly during 
and once after 
construction 

Consultant 
Contractor 

Surveying 
for new 
populatio
ns of 
invasive 
species 
resulted 
from 
constructi
on.  

2000.00 

8 Management 
of Solid 
Waste 

Contractor must 
dispose solid wastes 
away from the site to 
an approved liccsned 
waste disposal site. 

Routine 
Maintenance 

Contractor, 
Supervising 
Engineer  

  

9 Solid soil 
waste and 
stone debris  

Transportation of 
waste from site & safe 
disposal  

Project Duration  Contractor 
Supervising 
Engineer 

  

10 Drainage 
construction 
of pylons 
may interfere 
with the 
natural 
drainage 
systems and 
modify flow 
of surface 
water 

In sections along 
water courses, earth 
and construction 
waste will be properly 
disposed of so as to 
not block waterways, 
resulting in adverse 
impact on water 
quality.  

Properly 
disposed waste  

Contractor 
Supervising 
Engineer  

  

All necessary 
measures will be 
taken to prevent 
earthworks from 
impeding cross 
drainage at rivers/ 
streams, 
canal/existing 
irrigation and drainage 
systems  

 Total cost for Monitoring Marine Environment USD 
13,000 

 
497. Similarly, the Avian collision monitoring shall also be conducted by CEB through various 
agencies involved during construction and operations stage. The monitoring measures are 
shown in Table 45 below: 
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Table 45: Avian collision environmental monitoring 
 

Potential Impact Proposed 
Mitigation 
 

Monitoring 
Means 
and frequency 

Responsibility Performance 
Indicator 

Approximate 
Cost US$ 

Construction Phase  

Bird collision risk Fitting of 
appropriate 
markers to upper 
line on the length 
of the transmission 
line that crosses 
through Vankalai 
sanctuary and 
Mannar island 

Routine 
inspection, check 
and confirm 
appropriate 
marker before 
operations 
commence 

Contractor  
Supervising 
Engineer 

Length of Line 
appropriately 
marked  
 

Accessories part 
of EPC bidding 
cost. Inspection 
costs will not be 
additional. 

Wind Park 
construction 

To be determined 
from results of pre-
construction 
surveys 

CMS and BMP 
Monthly 

Park proponent Fatalities avoided 
during construction  

TBD 

O&M Phase 

Impact on birds 
and bats of 
transmission line 

Fitting of 
appropriate 
markers to upper 
line on the length 
of the transmission 
line that crosses 
through Vankalai 
sanctuary and 
Mannar island 

A survey should 
be carried out to 
assess bird/bat 
distribution, as per 
Volume 2 Collision 
Risk Assessment 
receommendation
s  
 
Bird Carcass 
Collection and 
monitoring 
program, as per 
Volume 2 Collision 
Risk Assessment 
receommendation
s  

Consultant 
Supervising 
Engineer 
 

Survey for collision 
victims along route 
of transmission 
line through the 
Vankalai 
Sanctuary 
(target: zero 
collisions)  
Survey to compare 
bird distribution, 
abundance and 
behaviour before 
and after 
construction, and 
monitor the actual 
collisions that 
occur (target: no 
negative change 

TBD 

Wind Park 
operation, 
impacts on bats 
and birds  

Determine 
locations and shut 
down turbines at 
time of breeding 
etc.  
Details to be 
determined from 
results of pre-
construction 
surveys 

Key species 
survey - block 
surveys and 
vantage point 
surveys, as per 
Volume 2 Collision 
Risk Assessment 
receommendation
s  

Consultant 
Supervising 
Engineer 
 

Survey to compare 
bird distribution, 
abundance and 
behaviour before 
and after 
construction, and 
monitor the actual 
collisions that 
occur (target: no 
negative change) 

TBD 

Total cost for monitoring avian environment TBD 

TBD: To be determined. 
 
Monitoring costs for BMP 
 
498. A detailed biodiversity management plan will be developed for the Vankalai Sanctuary 
area using suitable consultancy arrangement and will be funded for a period of five years by 
CEB as discussed in earlier sections. An Illustrative budget for the BMP for Vankalai Sanctuary 
is provide below in Table 46: 
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Table 46: Illustrative BMP Budget 
 

No Item Budget Activity 

1 Preparation of Biodiversity 
management plan 

$0.06 million Needs Assessment, Develop Plan with 
Biodiversity Management Actions 

2 Implementation & Monitoring 
of Biodiversity Management 
Plan 

$0.5 million * Implementation of Biodiversity Management Plan 
for Vankalai Sanctuary Area for a period of five 
years ($100,000/year 

3 Total Budgeted cost in EMP 
for BMP 

$0.56 million*  

4 Monitoring Cost for External 
Consultants 

0.15 million** Two national experts and one international expert 
for monitoring during construction 

* Implementation of Biodiversity Management Plan for Vankalai Sanctuary Area for a period of five years 
($100,000/year and USD 0.06 million for Preparation of Biodiversity Management Plan. The EPC contractor shall 
perform mitigation actions as per EMP/Construction Method Statement within this budget. 
** $150,000 for External consultants (two national experts and one international expert for monitoring during 
construction. 
 
499. The above budget line no 4 includes costs for monitoring by two full time national 
environment specialists who should be employed by the CEB/DWC during work within the 
Ramsar to supervise the work on a day to day basis. One environmental specialist focusing on 
pollution prevention and one ecologist/ornithologist focusing on ensuring habitat disturbance is 
minimized. There must also be in international environment specialist with 
ecological/ornithological experience to provide advice and approve all plans prior to construction 
on behalf of CEB.  
 
9.6 Environmental Management and Monitoring Plan Budget Costs 
 
500. The main benefits of the environmental mitigation plan are (i) ensuring that 
environmental standards are met during design, construction, and operation of the project; (ii) 
providing offsets to negate project impacts especially ecological impacts. Without such 
expenditures, the project might generate large environmental impacts, causing the biophysical 
environment in the area to deteriorate and indirectly depressing the economies of local 
communities. 
 
501. An indicative budget in the range of USD 0.85 million is proposed for land costs and 
USD 0.72 million for EMP implementation (using a prorated spread on project base costs of 
USD 36.14 Million) based on CEB’s experience in recently completed or on-going projects that 
are being implemented in similar regions. These costs includes variable cost items such as 
preparation and implementation of Biodiversity management plan, implementation of 
Construction Method Statement (CMS) within Vankalai Sanctuary, mitigation cost towards 
implementation of EMP&CMS (contractor’s scope), EMP & CMS implementation and monitoring 
in entire route of transmission line and its independent audit as specified in ADB’s SPS 2009.  

 
502. Besides this, there is a biodiversity management plan costs of USD 0.56 million 
(explained later) and external consultants cost of USD 0.15 million for monitoring. The 
compliance costs for minimisation of mitigation measures for the EMP has been arrived based 
on optimum and “least-cost” basis (CEB will allocate more funds if necessary). Table 47 
provides illustrative breakup costs. 
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Table 47.  220 kV Mannar–Nadukuda Transmission Project  
EMP Costs – Break up of Project Costs 

 
USD Million FC LC Total 
Base Cost    
Turnkey costs 28.89 7.25 36.14 
Consultants (External Consultants) 0.075* 0.075* 0.15* 
a. Project Management, design and supervision - - - 
b. Capacity development - - - 
Environmental and social mitigation - 0.72** 0.72** 
Biodiversity Management Plan**  0.56*** 0.56 
Project overheads - 0.66 0.66 
Land - 0.85 0.85 
Audit - 0.22 0.22 
Base Cost Total 28.965 10.335 39.30 
Taxes and duties - 10.69 10.69 
Contingencies 

   
Physical Contingency 0.87 0.60 1.47 
Price Contingency 1.04 0.16 1.20 
Contingency Total 1.91 0.76 2.67 

Financing charges 
   

IDC 1.06 - 1.06 
Commitment charges 0.04 - 0.04 
Financing charges Total 1.11 - 1.11 

Project Total 31.985 21.785 53.77 
* $150,000 for External consultants (two national experts and one international expert for monitoring during 
construction (as per Annexure 8). 
** The EPC contractor shall perform mitigation actions as per EMP/Construction Method Statement within this 
budget. 
*** Implementation of Biodiversity Management Plan for Vankalai Sanctuary Area for a period of five years 
($100,000/year and USD 0.06 million for Preparation of Biodiversity Management Plan. (As per Annexure 8) 

 
9.7 Institutional arrangements 
 
Implementation Plan 
 
503. The construction of substation involves private land purchase option or land acquisition 
in Nadukuda, whereas the land belongs to CEB at Mannar GSS. In case of construction of new 
transmission line, the project would involve survey work and clearance, design and engineering 
of plant equipment, floating tenders for procurement, civil work related to 220 kV line and 220/33 
kV GSS testing and commissioning. Total project work is expected to complete in 30 months. 
The total cost for the construction of transmission system strengthening in Mannar region is 
approximately USD 53.77 million. The overall project implementation schedule for the project is 
attached in Table 48. 
 
504. Implementation arrangements specify the implementation schedule showing phasing 
and coordination with overall project implementation; describes institutional or organizational 
arrangements, namely, who is responsible for carrying out the mitigation and monitoring 
measures, which must include one or more of the following additional topics to strengthen 
environmental management capability: technical assistance programs, training programs, 
procurement of equipment and supplies related to environmental management and monitoring, 
and organizational changes; and estimates capital and recurrent costs and describes sources of 
funds for implementing the environmental management plan. 
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505. Government of Sri Lanka’s (GoSL) Ministry of Power and Renewable Energy (MPRE) is 
the Executing Agency (EA) for overall coordination, whereas Ceylon Electricity Board (CEB) is 
also the EA and Implementing Agency (IA) for the hydro, transmission and distribution 
components. According to the National Environmental Act (NEA), there exists a mandatory 
requirement to obtain the environmental clearance from the Central Environmental Authority or 
a Project Approving Agency (PAA) which is authorised under the NEA for any kind of power 
plants and Transmission lines over 33 kV. The Ministry of Environment designates the Ministry 
of Power and Energy as PAA as per the NEA. Therefore, MPRE has established an 
environment cell in the Planning Division to implement the requirements of NEA.  
 
506. CEB has a Transmission Design and Environment Division (TDE) for dealing with 
environment and issues at the corporate level to monitor and implement environmental and 
social good practices. The environmental assessment and review process for sub-projects 
would be completed by the PMU at CEB and associated PIUs as described below.  
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Table 48: Overall Project Implementation Schedule 
 

 
The bars (both grey and black) denote intermittent work on the line components. 
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Project Monitoring Unit (PMU) 
 
507. The PMU will be responsible for overseeing sub-project compliance with environmental 
and social safeguard requirements based on the EARF provisions that include: (i) sub-project 
selection taking into account environmental screening criteria; (ii) sub-project environmental 
assessments prepared in accordance with the requirements set out in this EARF; (iii) 
appropriate public consultations and disclosures; (iv) effective management of the grievance 
redress mechanism; and (v) EARF compliance reported in the environmental monitoring report. 
The PMU structure is shown in Figure 67. The PMU head will be responsible for coordinating all 
external functions with ADB, MPRE, GOSL as well as coordinating the internal functions for 
coordination of Environment and Social/R&R reporting, Legal, Finance and Accounts, PIU 
monitoring and reporting, Procurement and Contracts, and other functions within CEB.  
 
508. PMU has designated Environment Officer of Energy and Environment Division (EED) 
who has oversight responsibilities for monitoring for all sub-projects in areas such as 
Environment, R&R and Social safeguards. To assist EED in these specialist functions, CEB will 
hire appropriate External consultants (specific role mentioned in “Consultants etc. below.) for 
monitoring the Mannar–Nadukuda Project as deemed necessary for meeting SPS 2009 
guidelines for Category A project. CEB has internal EED staff for day-to-day coordination and 
reporting for various subproject activities.  
 
509. The duties of the EED will include at a minimum: (i) oversight of field offices and 
construction contractors for monitoring and implementing mitigation measures; (ii) liaising with 
the field offices and contractors and seeking their help to solve the environment-related issues 
of subproject implementation; and (iii) preparation of environmental management reports every 
3 months (as required by ADB for Environmental Category A projects). EED must coordinate 
with PIUs for monitoring as well as designing appropriate mitigation measures to address 
environmental and social issues27. PMU must be assisted in project implementation supervision 
and monitoring through hiring of an international project management consultant (PMC). 
 
Figure 67 Institutional Structures and Responsibility for Environmental Management 
Plan at Ceylon Electricity Board (CEB) 
 

 Environmental 
Degradation, 
Pollution, social issues 
and community 
development, 
Resettlement, Poverty 
Alleviation 

 Coordinate with 
MPRE, CEA, DWC, 
ADB and other 
regulatory authorities 
during construction 
and operation stages 
of project 

 

       
      

  D&ED (DGM) 
CEB 

  

      

                                                
27 ADB advises that all EAs develop in-house capability for environmental, health, and safety (EHS) program 

consistent with international best practices. The EHS program should include accounting for environmental benefits 
resulting from investment projects within three months of loan approval. The monitoring agency shall report on 
semi-annual basis directly to ADB and determine whether sound environmental management practices have been 
achieved, and suggest suitable recommendations and remedial measures for midterm correction and 
improvement. 
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Environmental Issues 
Supervision of Environment related activities 

 Social Issues 
Social Issues, Community Development, 
R&R 

Engineer 
 
Responsible for 
supervising 
contractors and 
overseeing the 
implementation of 
EMP 

Environmental 
professionals, 
(Scientists, engineers, 
field supervisors) 
Responsible for 
monitoring and 
reporting progress on 
the EMP 

 Engineer 
 
Responsible for 
addressing social 
issues of the 
community 

Engineer 
 
Responsible for 
addressing 
community 
concerns and 
overseeing 
resettlement 
issues 

 
D&ED = Design & Environment Division, EMP = environmental management plan, MPRE = Ministry of Power and 
Renewable Energy, PIU = Project Implementation Unit, DWC = Department of Wildlife Conservation. 
 
Project Implementation Unit (PIU) 
 
510. The PMU shall implement the ADB loan at the corporate level and the PMU will be 
supported for implementation activities through the CEB field offices/ Project Implementing Units 
(PIUs). Separate PIU has been created for the wind park project. The PIU/field offices of CEB 
will assume primary responsibility for the environmental assessment as well as implementation 
of EMP and Construction Method Statement through EPC contractors or third party consultants 
in consultation with EED. The PIU/Project Head will be assisted by the EED.  
 
511. Project Implementation Units (PIUs) will include experienced staff and headed by senior 
officers will undertake day-to-day project planning and implementation activities and manage 
the site activities – for example, the PIU or its appointed technical consultants will conduct 
routine visual inspections of construction activities, including site pegging, vegetation clearance, 
earthworks, etc.. Full-time project managers with qualified staff will be appointed to supervise 
sub-projects under each component. The PIUs will be responsible for overall project planning 
and implementation, including procurement, accounting, quality assurance, social and 
environmental issues and coordination with concerned agencies. For management of EMPs, 
PIU will conduct overall coordination, preparation, planning, implementation, and financing of all 
field level activities.  
 
512. To enhance the planning implementation, environment and social safeguard skills at the 
PIU level, PIU staff shall be sent for capacity building training programs periodically by ADB and 
others in consultation with EED. These trainings will be identified by PMU in consultation with 
ADB. 
 
Consultants, Construction Contractors, Equipment Suppliers, and Other Service Providers 
 
513. CEB will ensure that contractors engaged for each sub-project are engaged in regular 
EMP monitoring and implementation. EPC contractor will have primary responsibility for 
environmental and social management, and worker health and safety at sub-project 
construction sites under their control. They will be required to adhere to all national and state 
level environmental, health, and safety (EHS) guidelines and implement relevant sub-project 
environmental and social management measures prior to and during construction. Consultants 
will be contracted by CEB to assist in the preparation of biodiversity management plan in 
consultation with Department of Wildlife Conservation (DWC). 
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514. At least two full time national environment specialists should be employed by the 
CEB/DWC during work within the Ramsar to supervise the work on a day to day basis. One 
environmental specialist focusing on pollution prevention and one ecologist (or an ecologist and 
ornithologist depending on expertise) focusing on ensuring habitat disturbance is minimized. 
There must also be an international environment specialist with ecological/ornithological 
experience to provide advice and approve all plans prior to construction on behalf of the CEB. A 
separate budget for the same has been allocated in the EMP budget under the head 
“Consultants”. 

 
515. EPC Contractor must also be required to employ a qualified environment specialist for 
project monitoring and reporting.  
 
Stakeholders 
 
516. CEB will coordinate with Department of Wildlife Conservation (DWC) to designate the 
staff at project site who can assist CEB and also supervise EPC contractor work with in 
Vankalai Sanctuary.  
 
517. Partnership with Parties of Convention on Ramsar Wetlands: The Ramsar Convention 
Secretariat (http://www.ramsar.org) maintains a diverse global network of partners, ranging from 
formal collaborators on Convention implementation and organizations, their activities and 
projects are geared towards the goals of the Ramsar Convention, and they are accountable to 
the contracting parties. GOSL is one of the Contracting Parties to the Ramsar Convention. 
GOSL acting through Department of Wildlife Conservation and CEB through the PMU, will 
ensure formal collaboration with the Ramsar Convention Secretariat. They will ensure fulfilling 
any environmental mitigation measures during construction and operation stages of the project 
and its associated facilities mandated by the Secretariat and its partners in future.  
 
Performance indicators 
 
518. Performance indicators which will describe the desired outcomes as measurable events 
to the extent possible, such as performance indicators, targets, or acceptance criteria that can 
be tracked over defined time periods will be designed and implemented. Once it is in place the 
performance monitoring shall be done by Project in Charge of the CEB. 
  

http://www.ramsar.org/
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10.0 CONCLUSION AND RECOMMENDATION 
 
519. Supply of power to the region will boost economic development of the area by 
strengthening the power transmission infrastructure. The project would help in improving the 
socio-economic conditions of this developing economy of the district as 300 W of power shall be 
generated in the proposed Wind Park.  
 
520. The selected 2.83 ha land for Nadukuda substation is located within 200 acre land by a 
single owner that will need to be purchased at prices based on market rates. Larger extent of 
proposed transmission line from Mannar to Nadukuda runs through Coconut plantations and 
Palmyra stands, paddy fields, cultivated and uncultivated lands and lesser extent runs through 
human settlements. 7 km of the line passes through the Vankalai Sanctuary which is a 
designated as Ramsar Wetland and runs parallel/crosses the existing rail and road network. 
 
521. The proposed project will have number of positive impacts and negative impacts to the 
existing environment as follows: 
 Additional 10% available electricity supply to the project affected area and the nation as a 

whole thereby reducing reliance on fossil based energy generation in the country. 
 Removal of fruit trees (Coconut plantations and Palmyra stands) for the transmission line 

corridor is the main negative impact to the proposed project area. 
 Construction activity for power evacuation line shall be done within Vankalai Sanctuary 

which is a Ramsar Designated wetland which may affect the biodiversity if implementation of 
project is not done carefully. 

 Environment pollution due to cut and fill operations, transportation of construction materials, 
disposal of debris, disturbance to the farming activities, nuisance from dust, noise, vehicle 
fumes, vibration etc. due to construction activities are the short term negative impacts due to 
proposed project. 

 The impact of transmission lines and wind turbines on birds is not always negative. Many 
birds learn to use the transmission line and wind turbines as breeding or roosting sites as 
well as hunting or feeding perches especially in marginal habitats such as agricultural lands 
and mudflats etc. that lack nesting or roosting trees or tall perches. 
 

522. Based on the Avian collision risk assessment study (attached in EIA Volume 2 Section 
2) data collection between 2014-2016, a package of mitigation measures will be required to 
satisfy the ADB critical habitat requirements, including design mitigation, mitigation to reduce 
impacts during the construction phase of the development (through the production and 
implementation of a Construction Method Statement following industry best practice), and 
measures to mitigate the operational phase impacts (particularly measures to reduce collisions 
with the overhead line passing through the Vankalai Sanctuary by using appropriate markers to 
increase line visibility to birds). 
 
523. A biodiversity management plan will need to be implemented for the project to ensure no 
net loss of biodiversity and to promote the conservation aims of the Vankalai sanctuary in 
accordance with ADB’s SPS’s requirements. It is proposed to fund the management plan for the 
Vankalai Sanctuary and its implementation of first five years. EMP contains the guidelines for a 
“Construction Method Statement” to be developed and implemented by the EPC contractor. 
 
524. No reliable baseline information of water air and noise /vibration in these areas with 
respect to transmission line and substation was available. Therefore, collection of baseline 
parameters of water, air, soil, and noise / vibration was conducted to locations as mentioned in 
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Volume 2. The EPC contractor/CEB will monitor changes of the quality of water, air, soil and 
noise during the construction and operation periods. 
 
525. Proper GRM will have to be implemented through PUCSL to overcome public 
inconvenience during the proposed project activities 
 
526. Benefits far outweigh negative impacts - Overall, the major environmental impacts 
associated with transmission projects are limited to the construction period and shall be 
mitigated to an acceptable level by adequate implementation of the mitigation measures 
identified in the EMP as well as measures for protection of migratory birds from collision with 
transmission lines/Wind Park. The EPC contractor must ensure implementation of 
recommended EMP and “Construction Method Statement” measures by utilizing best 
engineering and environmental practices. Adequate provisions are being made in the project to 
cover the environmental mitigation and monitoring requirements, and their associated costs. An 
EIA was prepared based on the environmental assessment and surveys conducted for the 
project. Various public consultations were conducted with the stakeholders, NGO/Bird 
Clubs/Environmental Bodies to hear about the public opinion (attached in Volume 2) regarding 
construction in Ramsar designated area. 
 
527. Based on the NEA, the proposed project will be categorised as “prescribed” and 
accordingly, CEA had provided a Term of Reference to CEB to conduct an IEE for the project. 
Recently, CEA, the PAA and the Department of Wildlife Conservation has already approved the 
IEE (Volume 2). However, in accordance with the ADB’s SPS 2009, the proposed construction 
of transmission line falls under “Category A” as it traverses through a Ramsar Designate Area. 
Thus, an EIA report has been prepared for the project for meeting ADB’s SPS 2009 guidelines 
supported by specific studies relating to migratory birds that inhabit the area in November – 
April every year.  
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Annexure 1 Applicable Environmental Policy and Procedures 
 
A. Environmental Protection and Management 
 
1. There are a number of legislative and regulatory instruments in Sri Lanka that address 
environmental management in both general and specific terms. Among these are the 1978 
Constitution of Democratic Socialist Republic of Sri Lanka and a number of acts and 
regulations. The acts and regulations are of particular relevance to the proposed sub-project are 
as follows; 
 National Environment Act (NEA) No 47 of 1980 as amended by Act No 56 of 1988 and Act 

No 53 of 2000. 
 EIA regulations gazetted under NEA (Government Gazette Extraordinary No.772/72 dated 

24 June 1993 and in several subsequent amendments). 
 Environmental Protection License (EPL) regulations gazetted under NEA (Government 

Gazette Extraordinary No. 1533/16 dated 25 January 2008). 
 Environmental Standards stipulated under NEA:  

o Wastewater Discharge Standards- Gazette Notification No. 1534/18 dated 01/02/2008;  
o National Environmental (Noise Control) Regulations 1996-Gazette Notification no. 

924/12 dated 23.05.1996. 
o Interim standards on Air Blast Over Pressure and Ground Vibration  

 The land Acquisition Act No 9, 1950 and subsequent amendments 
 Sri Lanka Electricity Act, No. 20 of 2009 
 Mines and Minerals Act No. 33 of 1992 
 Mahaweli Authority of Sri Lanka Act No. 23 of 1979 (Not relevant to this project area.) 
 Soil Conservation Act No. 25 of 1951 and No. 29 of 1953 and amended by Act No. 24 of 

1996 
 Irrigation Ordinance No. 32 of 1946, Act No.1 of 1951 and No. 48 of 1968, Law No. 37 of 

1973 
 Fauna and Flora Protection Ordinance as amended by Act No. 49 of 1993 and subsequent 

amends. 
 The Antiquities Ordinance, No.9 of 1940 (now Act) and the subsequent amendments, 

particularly the Antiquities (Amendment) Act No. 24 of 1998 is the primary Act. 
 National Involuntary Resettlement Policy (NIRP) 
 The Urban Development Authority Act No. 41 of 1978  
 Local Authorities acts: The Municipal Council (MC) Act No. 19 of 1987 & Urban Council (UC) 

Act No. 18 of 1987 
 The Irrigation Ordinance (Chapter 453)  
 National Institute of Occupational Safety and Health Act, No. 38 of 2009 
 
2. The constitution of the Democratic Socialist Republic of Sri Lanka under chapter VI: 
Directive Principles of State policy and Fundamental duties in section 27-14 and in section 28-f 
proclaim “The state shall protect, preserve and improve the environment for the benefit of the 
community”, “The duty and obligation of every person in Sri Lanka to protect nature and 
conserve its riches” thus showing the commitment by the state and obligations of the citizens. 
 
3. The National Environmental Act No. 47 of 1980 (NEA) is the basic national charter for 
protection and management of the environment. The NEA has been amended twice to make 
improvements and to respond to the needs of the time; National Environmental (Amended) Act 
No 56 of 1988; and National Environmental (Amended) Act No 53 of 2000. 

http://www.cea.lk/pdf/G%201534_18.pdf
http://www.cea.lk/pdf/Amended%20ABOP%20standards.pdf
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4. There are two main regulatory provisions in the NEA through which impacts on the 
environment from the process of development are assessed, mitigated and managed. These 
are: 
a) The Environmental Impact Assessment (EIA) procedure for major development projects. 
Regulations pertaining to this process are published in Government Gazette Extraordinary 
No.772/72 dated 24 June 1993 and in several subsequent amendments. 
b) The Environmental Protection License (EPL) procedure for the control of pollution. 
Regulations pertaining to this process are published in Government Gazette Extraordinary No. 
1533/16 dated 25 January 2008. 
 
B. Environmental Impact Assessment 
 
5. The provision relating to EIA is contained in Part IV C of the National Environmental Act. 
The procedure stipulated in the Act for the approval of projects provides for the submission of 
two types of reports; Initial Environmental Examination (IEE) report and Environmental Impact 
Assessment (EIA) report. Such reports are required in respect of “prescribed projects” included 
in a Schedule in an Order published by the Minister of Environment in terms of section 23 Z of 
the act in the Gazette Extra Ordinary No. 772/22 dated 24th June 1993. Prescribed projects in 
the “installation of overhead transmission lines of length exceeding 10 km and voltage above 50 
KV”, apply to the transmission line sub-project. Furthermore, any project or undertaking 
irrespective of its magnitude, if located partly or wholly within an Environmental Sensitive Area, 
will become a prescribed project requiring approval under the EIA regulations. 
 
6. Any developmental activity of any description whatsoever proposed to be established 
within one mile of the boundary of any National Reserve (see table below), should receive the 
prior written approval of the Director of Wildlife Conservation. The Fauna and Flora (Protection) 
Ordinance mandates that the project proponent should furnish an IEE or an EIA report in terms 
of the National Environmental Act for this purpose. 
 
7. The EIA process is implemented through designated Project Approving Agencies 
(PAAs). The PAAs are line ministries and agencies that are directly connected with a prescribed 
project. They are responsible for administration of the EIA process under the NEA. 
Determination of the appropriate PAA will be based on the following unranked criteria: 
o The PAA having jurisdiction over the largest area, or  
o Having jurisdiction over diverse or unique ecosystems, or  
o Within whose jurisdiction the environmental impacts (resource depletion) are likely to be the 

greatest,  
o The PAA having statutory authority to license or otherwise approve the prescribed project. 
 
8. A given organization cannot act both as the PAA as well as the project proponent. In 
such cases the CEA will designate an appropriate PAA. Similarly when there are more than one 
PAA the CEA determine the appropriate PAA. The PAA for the 220 kV Mannar–Nadukuda 
transmission line is CEA. 
 
9. In order for a project to be approved the project proponent should submit either an Initial 
Environmental Examination (IEE) report or an Environmental Impact Assessment (EIA) report 
as determined by the PAA. Once an EIA report has been submitted, there is mandatory period 
of 30 days during which the public can inspect the document and comment on the report. 
 
10. Further, a public hearing may be held to provide an opportunity to any member of the 
public to voice their concerns. A decision whether to approve the project will be made by the 
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PAA only after public consultation is done and major issues are resolved.  
 
11. The following key national agencies with a mandate for environmental management and 
protections are also relevant to the sub-project activities; The Forest Department, the 
Department of Wildlife Conservation, Department of Archeology, Disaster Management Center 
and Geological Survey and Mines Bureau. They have their regional offices and staff to cater to 
and monitor the environmental safeguards as per the policies and regulatory provisions 
governing them. In addition there are several national agencies that are impacting on the 
environment and adopting environmental safeguards as well. They are Urban Development 
Authority (UDA), Water Supply and Drainage Board (NWS&DB), Road Development Authority 
(RDA), Department of Agriculture, Department of Agrarian Services and Irrigation Department 
(ID).  
 
12. The Local Authorities (LA) are also having provisions under their respective acts to 
safeguards and provide useful facility and maintain the same for the convenience of the public 
in their respective areas. The Municipal Council (MC) Act No. 19 of 1987 and Urban Council 
(UC) Act No. 18 of 1987 provide for the establishment of MCs and UCs with a view to provide 
greater opportunities for the people to participate effectively in the decision making process 
relating to administrative and development activities at a local level and it specifies the powers, 
functions and duties of such LAs and provide for matters connected therewith or incidental 
thereto. These acts cover public health, drainage, latrines, unhealthy buildings, conservancy 
and scavenging, nuisance etc. As explained in the previous section the LAs are empowered to 
issue Environmental Protection License (EPL) under NEA for industries carrying out activities of 
low polluting nature. 
 
C. Environmental Assessment Legislation 
 
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, and described as below: 
 
Part I: Projects and undertakings if located wholly or partly outside the coastal zone as 
defined by Coast Conservation Act No. 57 of 1981. 

 Reclamation of Land, wetland area exceeding 4 hectares.  
 Extraction of timber covering land area exceeding 5 hectares. 
 Conversion of forests covering an area exceeding 1 hectare into non-forest uses.  
 Clearing of land areas exceeding 50 hectares.  
 Installation of overhead transmission lines of length exceeding 10 kilometers and voltage 

above 50 Kilovolts.  
 All renewable energy based electricity-generating stations exceeding 50 Megawatts.  
 Involuntary resettlement exceeding 100 families other than resettlement effected under 

emergency situations.  
 Development of all Industrial Estates and Parks exceeding an area of 10 hectares.  

 
PART III: All projects and undertaking listed in Part I above irrespective of their magnitudes and 
irrespective of whether they are located in the coastal zone or not, if located wholly or partly 
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within the areas specified in part III of the Schedule.  
 
1. Within 100 m from the boundaries of or within any area declared under  

 the National Heritage Wilderness Act No. 3 of 1988;  
 the Forest Ordinance (Chapter 451; whether or not such areas are wholly or partly within 

the Coastal Zone as defined in the Coast Conservation Act, No. 57 of 1981.  
 
2. Within the following areas whether or not the areas are wholly or partly within the Coastal 
zone:  

 any erodible area declared under the Soil Conservation Act (Chapter 450)  
 any flood area declared under the Flood Protection Ordinance (Chapter 449) and any 

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

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

 any reservation beyond the full supply level of a reservoir.  
 any archaeological reserve, ancient or protected monument as defined or declared 

under the Antiquities Ordinance (Chapter 188). 
 any area declared under the Botanic Gardens Ordinance (Chapter 446).  
 within 100 meters from the boundaries of, or within, any area declared as a Sanctuary 

under the Fauna and Flora Protection Ordinance (Chapter 469).  
 within 100 meters form the high flood level contour of, or within, a public lake as defined 

in the Crown Lands Ordinance (Chapter 454) including those declared under section 71 
of the said Ordinance.  

 Areas declared under the Urban Development Authority Act No 41 of 1978 and Act No. 4 
of 1982 section 29 (this indicates in its definition that laws are valid to the areas of the 
Local authorities). 

 
The requirement for EIA and the level of study required are determined by the Central 
Environment Authority (CEA) after submission by the proponent of a Project Information 
Document (PID), plus supporting information, if relevant. There are two possible outcomes: 
 
Categorical Exclusion: The activity is not on the list of prescribed projects in the EIA 
regulations, is not in or near a sensitive area, has not been the subject of public protest, and it is 
clear from the PID and supporting information that the project will have no significant 
environmental impacts. Environmental clearance is granted (with or without conditions) and the 
project may proceed. 
 
Environmental Assessment: All other projects require Environmental Assessment and the CEA 
establishes a Scoping Committee to decide on the level of study (IEE or EIA) and prepare 
Terms of Reference (ToR). Alternatively, if the project lies wholly within the jurisdiction of a 
single government agency, only if it is a gazetted PAA agency. CEA may refer the project to this 
authority (as the Project Approving Agency) to administer the EIA process. A Technical Review 
Committee (TRC) reviews the completed IEE or EIA report and recommends whether 
environmental approval shall be granted; the final decision is made by CEA. 
 
There are further compliance requirements prescribed by other certain legislation, in particular 
the Coast Conservation Act, which requires clearance by the Coast Conservation Department 



190 

(CCD) for any development activity or structure in the coastal zone 28 . An Environmental 
Protection License (EPL) from CEA, is required for the operation of the completed facilities (A 
list has been published by CEA).  
 
No development or encroachment of any kind is permitted in archaeological reserves declared 
under the Antiquities Ordinance No. 9 of 1940 as amended (Section 34). The Director General 
of Archaeology is empowered to conduct an Archaeological Impact Assessment of areas that 
may be affected by development or other projects proposed by the government or any person. 
 
No construction activities are permitted in national reserves (under the jurisdiction of the 
Department of Wildlife Conservation - the Fauna and Flora Protection Ordinance No. 2 of 1937, 
as amended) and forest reserves (under the jurisdiction of the Forest Department – see the 
Forest Ordinance of 1907 as amended). Sanctuaries, also declared under the Fauna and Flora 
Protection Ordinance, may include privately-held land. Clearance from the Department of 
Wildlife Conservation is required if construction is proposed in sanctuaries. Construction within 1 
mile (1.6 km) radius of a national reserve, sanctuary or buffer zone needs permission from the 
Department of Wildlife Conservation (see the Fauna and Flora Protection Ordinance No. 2 of 
1937, as amended). Any development activity within a fishery reserve29 requires the permission 
and approval of the Director of Fisheries and Aquatic Resources (see the Fisheries and Aquatic 
Resources Act No. 2 of 1996). Any construction-taking place in close proximity to a forest 
reserve must be approved and cleared by the Forest Department. 
 
Using paddy land for a purpose other than agricultural cultivation without the written permission 
of the Commissioner General is a punishable offence under the Agrarian Development Act No. 
46 of 2000 (Section 32). In addition to environmental clearance, approval from the local 
authorities and CEA for site clearance; and consent from all relevant Pradeshiya Sabhas, 
Provincial Councils, and Divisional Secretaries shall be obtained before construction begins. 
 
Clearance shall be obtained for the proposed development activities, if the area is declared 
under the UDA Act or Sri Lanka Land Reclamation and Development Corporation (SLLR and 
DC) Act. 
 
Table 2 summarizes the application procedures for the main environmental permits. 
 

Table 2: Summary of Procedure for Obtaining Environmental Permits Required by the 
Government of Sri Lanka 

Legislation Regulatory, Agency Summary of Procedure Time scale 
1. Central Environmental Authority - Environment Impact Assessment/Initial Environmental Examination (IEE/EIA) Clearance 
National Environmental Act No. 47 of 1980 
and amended Act No. 56 of 1988; 
Government Gazette No. 772/22 of 24th 
June 1993 and No. 859/14 of 23rd February 
1995 

Central 
Environmental 
Authority (CEA) 

1. Proponent to submit Project Information 
Document to CEA 

During Feasibility 
Stage 

2. CEA to designate Project Approving 
Authority (PAA) 

36 days 
3. PAA to appoint scoping committee; Issue of 
Terms of Reference (ToR) for the EIA/IEE 

                                                
28 The coastal zone is defined in the Coast Conservation Act No. 57 of 1981 “as the area lying within a limit of 300 

meters landward from mean high water line (MHWL). In the case of rivers, streams, lagoons or any other body of 
water connected to the sea, either permanently or periodically, the landward boundary extends to a limit of 2 km 
measured perpendicular to the straight base line drawn between the natural entrance points thereof and includes 
waters of such rivers, streams and lagoons or any other body of water so connected to the sea.” 

29 Certain areas adjoining earmarked reservoirs and water bodies can be declared as a fishery reserve with the 
concurrence of the Ministry of Wildlife and Natural Resources. 
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Legislation Regulatory, Agency Summary of Procedure Time scale 

4. Proponent to conduct the environmental 
assessment and submit report to PAA 

One and half years 

5. PAA to check adequacy 14 days 
6. For EIA, report will be open for public 
comments 

30 days 

7. Technical Review Committee (TRC) to 
review report and forwarding comments 

36 days 

8. PAA to recommend to CEA issuance of 
Clearance 

2. Coast Conservation Department Permit 
Under Section 5, 14, 15 and 16 of Coast 
Conservation Act No. 57 of 1981 

Coast Conservation 
Department (CCD) 

1. Proponent to submit application to CCD During Feasibility 
Stage 2. CCD to issue ToR for EIA/IEE 
About 14 days 

3. Proponent to conduct the environmental 
assessment and submit report to CCD 

One and half years 

4. For EIA, CCD will (i) invite Coast 
Conservation Advisory Council for comments; 
and (ii) open report for public comments 

120 days 
(maximum) 

5. CCD to review comments 
6. CCD to issue permit 

3. Environmental Protection License (EPL) 

National Environmental Act No. 47 of 1980 
amended by Acts No. 56 of 1988 and No. 
53 of 2000; Gazette Notification No. 
1533/16 dated 25.01.2008 

CEA 1. Proponent to submit application to CEA Minimum of 30 days 
prior to the 
commencement of 
operation 

2. CEA to conduct field inspection and 
verification from relevant authorities 

14 days 
CEA to prepare Inspection Report with 
Recommendations 

14 days 

TRC to review report 
Proponent to pay license fee 
CEA to issue EPL 

4. Archaeological Impact Assessment Survey 

Under Section 47 read with Section 43(b) of 
Antiquities (Amendment) Act No. 24 of 
1998; Gazette Notification No. 1152/14 
dated 04.10.2000 

Department of 
Archaeology 

Proponent to submit application to Department 
of Archaeology. During Feasibility 

Stage 
DA Regional Office to conduct Preliminary 
Observation and submit report to Department 
of Archaeology. 

About 30 days 

(i) If there are no antiquities according to the 
recommendation and observation report, land 
will be released for the project. 
(ii) If the preliminary observation report has 
proposed to carry out an archaeological impact 
assessment survey, steps will be taken to 
conduct the survey including scoping with other 
agencies. 

30 days 

Department of Archaeology to call for 
quotations and award contract for 
Archaeological Impact Assessment (AIA) 
survey 
Selected agency to conduct AIA survey and 
submit report to Department of Archaeology 

42 days 

Department off Archaeology to submit AIA 
report to Minister in charge of approval 

About 30 days 

Department of Archaeology to issue approval 
5. Clearance from Department of Forest Conservation 
Under the ordinance enacted in 1907 No. 
16, and subsequent amendment No. 23, 
1995 and No. 65 of 2009. 

Department of Forest 
Conservation (DFC) 

Proponent to submit application to DFC During Feasibility 
Stage 

 District Forest Office along with the DFC 
officials to conduct preliminary observation and 
submit report to Conservator General of DFC 
for approval 

About 60 days 

 (i) If the project is located within the core 
protected area, the application will be rejected; 

60 days 

 If the project will utilize resources from the 
forest (timber or related) the application will be 
rejected (even if it is located outside the 
boundary and the buffer); 
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Legislation Regulatory, Agency Summary of Procedure Time scale 

 If the project is outside the boundaries and 
buffers of any Forest Reserves (FRs), DFC‟s 
consent will be released. 

 

 DFC will refer to CEA if the proposed activities 
will cause negative impacts on forest 
conservation areas and there will be extraction 
of resources involved. 

30 days 

 - Under NEA, EIA will be conducted 
- DFC will become the project approving 
agency 

116 days 

 DFC will release the approval with the 
concurrence of the CEA. 

 

Notes: CEA = Central Environmental Authority, PAA = Project Approving Agency, CCD = Coast Conservation 
Department, ToR =Terms of Reference, EPL = Environment Protection License, EIA = Environmental Impact 
Assessment, IEE = Initial Environmental Examination, DA =Department of Archaeology, AIA = Archaeological Impact 
Assessment, UDA= Urban Development Authority, SLLR&DC = Sri Lanka Land Reclamation and Development 
Corporation, DFC = Department of Forest Conservation. 
 
D. Environment Assessment and Review Framework Guidelines 
 

Table 3: Environmental Criteria for Subproject Selection 
 Components Environmental Selection Guidelines Remarks 

1. Overall Selection 
Guideline 
(applicable to all 
components) 

Comply with all requirements of relevant national, 
state, and local laws, rules, and guidelines. 

 

Site selection process will avoid where possible land acquisition 
and involuntary resettlement where possible including impacts 
on vulnerable persons and indigenous peoples. 

 

Site selection will avoid where possible locations in protected 
areas, including notified reserved forests or biodiversity 
conservation hotspots (sanctuary/national park, etc.). 

Approval from concerned authority if 
unavoidable 

Subproject location shall not result in destruction/disturbance to 
historical and cultural places/values. 

 

The subproject will avoid where possible, and minimize to an 
extent feasible facilities in locations with social conflicts. 

 

The subproject will avoid where possible tree cutting. Approval from Forest Department 
Retain mature trees.  
The subproject will reflect inputs from public consultation and 
disclosure for site selection. 

 

2. Transmission Lines, 
Distribution Lines, 
Substations 

Comply with all requirements of relevant national law. Provincial 
and Local Authority regulations 

 

Locate all new facilities at least 100 m from houses, shops or 
any other premises used by people, thus establishing a buffer 
zone to reduce the effects of noise, dust and the visual 
appearance of the site. 

Distance restriction may be reviewed 
depending on site availability and buffer 
zone planning as well as by-laws of 
respective local authorities 

Locate Substations at sites where there is no risk of flooding or 
other hazards that might impair functioning or present a risk of 
damage to its environs. 

Flood statistics data of the project area 
needs to be reviewed. 

Consult the relevant national and/or local archaeological 
agencies regarding the archaeological potential of proposed 
sites and power lines to ensure that these are located in areas 
where there is a low risk of chance finds. 

 

Locate towers/poles within the Right of Way (RoW) of other 
linear structures (roads, irrigation canals) as far as possible, to 
reduce the acquisition of new land. 

 

Ensure that transmission routes do not require the acquisition of 
land from individual farmers in amounts that are a significant 
proportion of their total land holding (>10%). 

 

Subproject will be implemented only with consent of CEA  
  Retain mature trees.  
3. Solar and Wind parks, 

augmentation of 
substations 

Only projects proposed or requested by the relevant agencies 
shall be considered for implementation. 

 

Subprojects shall involve improvements within the 
boundary of existing facilities only. 
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 Components Environmental Selection Guidelines Remarks 

Ensure that any facilities involving hazardous or 
polluting materials (e.g. waste oil disposal, SF6) are designed to 
national and international standards, to protect human health, 
both within and outside the facility. 

 

Where new facilities are required, these shall be sited on vacant 
government land and ROWs where feasible. 

 

Ensure that waste disposal in constructed facilities are designed 
to national and international standards. 

 

 
Table 4: Summary of Environmental Compliance Requirements of the Project 

Components for EARF Consideration 
 Subproject Subcomponent Applicable Legislation Statutory 

Requirement 
Authorizing Body 

1. New Transmission 
lines, Distribution 
lines, substations 

All subcomponents in 
sensitive areas 

National Environment Act (NEA) Environmental 
Clearance (EC) 

Central Environment 
Authority (CEA) 

All subcomponents falling 
within the coastal zone 

Coast Conservation Act Clearance Coastal Conservation 
Department (CCD) 

All subcomponents that 
require site clearance 

Municipal Councils Ordinance 
No. 29 of 1947, the Urban 
Councils Ordinance No. 61 of 
1939 and the Pradeshiya Sabha 
Act No. 15 of 1987 as amended 

Clearance Municipal Councils, 
Urban Councils and 
Pradeshiya Sabhas 

All subcomponents that 
require cutting of trees 

Felling of Trees (Control) Act No 
9 of 1951 

Tree-cutting Permit Forest Department 

All subcomponents within a 1 
mile (1.6 km) radius of a 
national reserve, sanctuary, 
or buffer zone 

Fauna and Flora Protection 
Ordinance No. 2 of 1937 as 
amended 

Clearance Department of Wildlife 
Conservation 

All subcomponents in close 
proximity of a reserve forest 

Forests Ordinance No. 16 of 
1907 as amended 

Clearance Forest Department 

All subcomponents in and 
around fishery reserves 

Fisheries and Aquatic Resources 
Act No. 2 of 1996 

Clearance Director of Fisheries 
and Aquatic Resources 

All subcomponent in proximity 
of archaeological reserves 

Antiquities Ordinance No. 9 of 
1940 as amended 

Clearance Department of 
Archaeology 

All subcomponent in and 
around irrigation development 

Irrigation Development Act Clearance Director, Irrigation 
Department 

All subcomponent in and 
archaeological reserves 
around UDA declared areas 

UDA Act No. 41 1978 and No. 4 
of 1982 

Clearance Regional Director UDA 

2 Solar Park, Wind 
Park 

All subcomponents in 
sensitive areas 

NEA EC CEA 

All subcomponents falling 
within the coastal zone 

Coast Conservation Act Clearance CCD 

All subcomponents that 
require site clearance 

Municipal Councils Ordinance 
No. 29 of 1947, the Urban 
Councils Ordinance No. 61 of 
1939 and the Pradeshiya Sabha 
Act No. 15 of 1987 as amended 

Clearance Municipal Councils, 
Urban Councils and 
Pradeshiya Sabhas 

All subcomponents that 
require cutting of trees 

Felling of Trees (Control) Act No. 
9 of 1951 

Tree-cutting Permit Forest Department 

All subcomponents within a 1 
mile (1.6 km) radius of a 
national reserve, sanctuary, 
or buffer zone 

Fauna and Flora Protection 
Ordinance No. 2 of 1937 as 
amended 

Clearance Department of Wildlife 
Conservation 

All subcomponents in close 
proximity of a reserve forest 

Forests Ordinance No. 16 of 
1907 as amended 

Clearance Forest Department 

All subcomponents in and 
around fishery reserves 

Fisheries and Aquatic Resources 
Act No. 2 of 1996 

Clearance Director of Fisheries 
and Aquatic Resources 

All subcomponent in proximity 
of archaeological reserves 

Antiquities Ordinance No. 9 of 
1940 as amended 

Clearance Department of 
Archaeology 

  All subcomponents in and 
around fishery reserves 

Fisheries and Aquatic Resources 
Act No. 2 of 1996 

Clearance Director of Fisheries 
and Aquatic Resources 

All subcomponent in proximity 
of archaeological reserves 

Antiquities Ordinance No. 9 of 
1940 as amended 

Clearance Department of 
Archaeology 

CCD = Coastal Conservation Department, CEA = Central Environment Authority, EC = Environmental Clearance, 
NEA = National Environment Act, UDA = Urban Development Authority. 
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E. Applicable International Environmental Agreements 
 
In addition to national rules and regulations, international conventions such as the International 
Union for Conservation of Nature and Natural Resources (IUCN), Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES), Convention on Migratory 
Species of Wild Animals (CMS) and Ramsar Convention on Wetlands of International 
Importance are applicable for selection and screening of subprojects under restricted/sensitive 
areas. Sri Lanka is a party to these conventions. 
 
(i) International Union for Conservation of Nature and Natural Resources (IUCN). The 
IUCN Red List of Threatened Species (also known as the IUCN Red List or Red Data List), 
founded in 1963, is a comprehensive inventory of the global conservation status of plant and 
animal species. The IUCN is an authority on the conservation status of species. A series of 
Regional Red Lists are produced by countries or organizations, which assess the risk of 
extinction to species within a political management unit. The IUCN Red List is set upon precise 
criteria to evaluate the extinction risk of thousands of species and subspecies. These criteria are 
relevant to all species and all regions of the world. The aim is to convey the urgency of 
conservation issues to the public and policy makers, as well as help the international community 
to try to reduce species extinction. 
 
(ii) Convention on Migratory Species of Wild Animals (CMS). CMS was adopted in 1979 
and entered into force on 1 November 1983. CMS, also known as the Bonn Convention, 
recognizes that local authorities must be the protectors of migratory species that live within or 
pass through their national jurisdictions, and aims to conserve terrestrial, marine, and avian 
migratory species throughout their ranges. Migratory species threatened with extinction are 
listed on Appendix I of the Convention. CMS parties strive towards strictly protecting these 
species, conserving or restoring the places where they live, mitigating obstacles to migration 
and controlling other factors that might endanger them. Migratory species that need or would 
significantly benefit from international cooperation are listed in Appendix II of the Convention, 
and CMS encourages the range states to conclude global or regional agreements. 
 
(iii) Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES). It is an international agreement between governments. Its aim is to ensure that 
international trade in specimens of wild animals and plants does not threaten their survival. 
CITES was first formed, in the 1960s. Annually, international wildlife trade is estimated to be 
worth billions of dollars and includes millions of plant and animal specimens. The trade is 
diverse, ranging from live animals and plants to a vast array of wildlife products derived from 
them, including food products, exotic leather goods, wooden musical instruments, timber, tourist 
curios and medicines. Levels of exploitation of some animal and plant species are high and the 
trade in them, together with other factors, such as habitat loss, is capable of heavily depleting 
their populations and even bringing some species close to extinction. Many wildlife species in 
trade are not endangered, but the existence of an agreement to ensure the sustainability of the 
trade is important in order to safeguard these resources for the future. Because the trade in wild 
animals and plants crosses borders between countries, the effort to regulate it requires 
international cooperation to safeguard certain species from over-exploitation. 
 
(iv) Ramsar Convention on Wetlands of International Importance 1971. The Convention on 
Wetlands of International Importance, called the Ramsar Convention, is an intergovernmental 
treaty that provides the framework for national action and international cooperation for the 
conservation and wise use of wetlands and their resources. The Ramsar Convention is an 
international treaty for the conservation and sustainable utilization of wetlands The Ramsar 
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Convention is the only global environmental treaty that deals with a particular ecosystem. 
According to the Ramsar list of Wetlands of International Importance, there are five designated 
wetlands in Sri Lanka need to be protected. Activities undertaken in the proximity of Ramsar 
wetlands shall follow the guidelines of the convention. Sri Lanka presently has 5 sites 
designated as Wetlands of International Importance, with a surface area of 32,372 hectares. 
 
(v) United Nations Educational, Scientific and Cultural Organization (UNESCO) World 
Heritage Convention. The most significant feature of the 1972 World Heritage Convention is 
that it links together in a single document the concepts of nature conservation and the 
preservation of cultural properties. The Convention recognizes the way in which people interact 
with nature, and the fundamental need to preserve the balance between the two. The 
convention defines the kind of natural or cultural sites, which can be considered for inscription 
on the World Heritage List. The convention sets out the duties of states parties in identifying 
potential sites and their role in protecting and preserving them. By signing the Convention, each 
country pledges to conserve not only the World Heritage sites situated on its territory, but also to 
protect its national heritage. The states parties are encouraged to integrate the protection of the 
cultural and natural heritage into regional planning programs, set up staff and services at their 
sites, undertake scientific and technical conservation research, and adopt measures, which give 
this heritage a function in the day-to-day life of the community. It also encourages states parties 
to strengthen the appreciation of the public for World Heritage properties and to enhance their 
protection through educational and information programs. 
 
F. Asian Development Bank’s Safeguards Policies 
 
Asian Development Bank’s Environment Classification 
 
The ADB’s Safeguard Policy Statement (SPS), 2009 is applicable to all projects. These projects 
can be categorized as A, B, C or FI. Table F1.1 below provides a list of categorisation of the 
activities related to Environment, Safeguards, as per ADB’s Safeguard Policy Statement 2009 
requirements: 
 

Table F1.1:  Environment Safeguards Categorization: Definition 
Category Environment 
A— Significant Investments that anticipate significant adverse environmental impacts 

that are irreversible, diverse, or unprecedented. These impacts may 
affect an area larger than the sites or facilities subject to physical works. 

 
B—Less 
Significant 

 
Investments with potential adverse impacts that are site-specific, few if 
any of them are irreversible, and in most cases mitigation measures can 
be more readily designed than for Category A investments. 

 
C—Minimal or 
impact 

 
Investments that have minimal or no adverse environmental impacts. 

 
FI—Financial 
Intermediation 

 
Investment of ADB funds through financial intermediaries (FI) 

 
ADB Prohibited Investment Activities List (PIAL) 
 
At an initial stage of identifying project activities, the ADB's Prohibited Investment Activities List 
(described below) will apply. If the investment involves a prohibited activity, CEB will not 
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consider the investment.  
 
The following type of projects do not qualify for Asian Development Bank financing: 

(i) production or activities involving harmful or exploitative forms of forced labour30 or child 
labour31;' 

(ii) production of or trade in any product or activity deemed illegal under host country laws 
or regulations or international conventions and agreements or subject to international 
phase outs or bans, such as (a) pharmaceuticals32, pesticides, and herbicides33,(b) 
ozone-depleting substances34 , (c) polychlorinated biphenyls 35  and other hazardous 
chemicals 36 , (d) wildlife or wildlife products regulated under the Convention on 
International Trade in Endangered Species of Wild Fauna and Flora37, and (e) trans-
boundary trade in waste or waste products38; 

(iii) production of or trade in weapons and munitions, including paramilitary materials; 
(iv) production of or trade in alcoholic beverages, excluding beer and wine39; 
(v) production of or trade in tobacco; 
(vi) gambling, casinos, and equivalent enterprises; 
(vii) production of or trade in radioactive materials 40 , including nuclear reactors and 

components thereof; 
(viii) production of, trade in, or use of unbonded asbestos fibers41; 
(ix) commercial logging operations or the purchase of logging equipment for use in primary 

tropical moist forests or old-growth forests; and 
(x) marine and coastal fishing practices, such as large-scale pelagic drift net fishing and 

fine mesh net fishing, harmful to vulnerable and protected species in large numbers 
and damaging to marine biodiversity and habitats. 

 
ADB SPS Requirements (SR1): Environment Policy 
 
ADB’s SPS sets out the policy objectives, scope and triggers, and principles for the 
environmental safeguards. To achieve the policy objectives and deliver the policy principles, 
ADB carries out the actions described in the “Policy Delivery Process” (subsection “B” of the 
SPS). To help borrowers/clients and their projects achieve the desired outcomes, ADB adopts a 
set of specific safeguard requirements that borrowers/clients are required to meet in addressing 
                                                
30 Forced labor means all work or services not voluntarily performed, that is, extracted from individuals under threat of 

force or penalty. 
31  Child labor means the employment of children whose age is below the host country's statutory minimum age of 

employment or employment of children in contravention of International Labor Organization Convention No. 138 
"Minimum Age Convention" (www.ilo.org). 

32  A list of pharmaceutical products subject to phaseouts or bans is available at http://www.who.int. 
33  A list of pesticides and herbicides subject to phaseouts or bans is available at http://www.pic.int. 
34  A list of the chemical compounds that react with and deplete stratospheric ozone resulting in the widely publicized 

ozone holes is listed in the Montreal Protocol, together with target reduction and phaseout dates. Information is 
available at http://www.unep.org/ozone/montreal.shtml. 

35  A group of highly toxic chemicals, polychlorinated biphenyls are likely to be found in oil-filled electrical 
transformers, capacitors, and switchgear dating from 1950 to 1985. 

36  A list of hazardous chemicals is available at http://www.pic.int. 
37  A list is available at http://www.cites.org. 
38  As defined by the Basel Convention; see http://www.basel.int. 
39  This does not apply to investee companies who are not substantially involved in these activities. Not substantially 

involved means that the activity concerned is ancillary to an investee company's primary operations. 
40  This does not apply to the purchase of medical equipment, quality control (measurement) equipment, and any 

equipment for which ADB considers the radioactive source to be trivial and adequately shielded. 
41  This does not apply to the purchase and use of bonded asbestos cement sheeting where the asbestos content is 

less than 20%. 

http://www.ilo.org/
http://www.who.int/
http://www.pic.int/
http://www.unep.org/ozone/montreal.shtml.
http://www.pic.int/
http://www.cites.org/
http://www.basel.int/
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environmental and social impacts and risks. ADB staff, through their due diligence, review, and 
supervision, will ensure that borrowers/clients comply with these requirements during project 
preparation and implementation. These safeguard requirements are as follows: 
 
Objectives: The objective of ADB’s due diligence for the Project loan is that EA ensures the 
environmental soundness and sustainability of projects and to support the integration of 
environmental considerations into the project decision-making process.  
Scope and Triggers: Environmental safeguards are triggered if a project is likely to have 
potential environmental risks and impacts.  
Policy principles: 
 Use screening process for each proposed project to determine the appropriate extent and 

type of environmental assessment so that appropriate studies are undertaken 
commensurate with the significance of potential impacts and risks. 

 Conduct an environmental assessment for each proposed project to identify potential direct, 
indirect, cumulative, and induced impacts and risks to physical, biological, 
socioeconomic (including impacts on livelihood through environmental media, health and 
safety, vulnerable groups, and gender issues), and physical cultural resources in the context 
of the project’s area of influence. Assess potential transboundary and global impacts, 
including climate change. Use strategic environmental assessment where appropriate. 

 Examine alternatives to the project’s location, design, technology, and components and 
their potential environmental and social impacts and document the rationale for selecting the 
particular alternative proposed. Also consider the no project alternative. 

 Avoid, and where avoidance is not possible, minimize, mitigate, and/or offset adverse 
impacts and enhance positive impacts by means of environmental planning and 
management. Prepare an environmental management plan (EMP) that includes the 
proposed mitigation measures, environmental monitoring and reporting requirements, 
related institutional or organizational arrangements, capacity development and training 
measures, implementation schedule, cost estimates, and performance indicators. Key 
considerations for EMP preparation include mitigation of potential adverse impacts to the 
level of no significant harm to third parties, and the polluter pays principle. 

 Carry out meaningful consultation with affected people and facilitate their informed 
participation. Ensure women’s participation in consultation. Involve stakeholders, 
including affected people and concerned nongovernment organizations, early in the 
project preparation process and ensure that their views and concerns are made known to 
and understood by decision makers and taken into account. Continue consultations with 
stakeholders throughout project implementation as necessary to address issues related to 
environmental assessment. Establish a grievance redress mechanism to receive and 
facilitate resolution of the affected people’s concerns and grievances regarding the project’s 
environmental performance. 

 Disclose a draft environmental assessment (including the EMP) in a timely manner, before 
project appraisal, in an accessible place and in a form and language(s) understandable to 
affected people and other stakeholders. Disclose the final environmental assessment, and 
its updates if any, to affected people and other stakeholders. 

 Implement the EMP and monitor its effectiveness. Document monitoring results, including 
the development and implementation of corrective actions, and disclose monitoring reports. 

 Do not implement project activities in areas of critical habitats, unless (i) there are no 
measurable adverse impacts on the critical habitat that could impair its ability to function, (ii) 
there is no reduction in the population of any recognized endangered or critically endangered 
species, and (iii) any lesser impacts are mitigated. If a project is located within a legally 
protected area, implement additional programs to promote and enhance the conservation 
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aims of the protected area. In an area of natural habitats, there must be no significant 
conversion or degradation, unless (i) alternatives are not available, (ii) the overall benefits 
from the project substantially outweigh the environmental costs, and (iii) any conversion or 
degradation is appropriately mitigated. Use a precautionary approach to the use, 
development, and management of renewable natural resources. 

 Apply pollution prevention and control technologies and practices consistent with 
international good practices as reflected in internationally recognized standards such as the 
World Bank Group’s Environmental, Health and Safety Guidelines. Adopt cleaner 
production processes and good energy efficiency practices. Avoid pollution, or, when 
avoidance is not possible, minimize or control the intensity or load of pollutant emissions 
and discharges, including direct and indirect greenhouse gases emissions, waste 
generation, and release of hazardous materials from their production, transportation, 
handling, and storage. Avoid the use of hazardous materials subject to international bans 
or phase-outs. Purchase, use, and manage pesticides based on integrated pest management 
approaches and reduce reliance on synthetic chemical pesticides. 

 Provide workers with safe and healthy working conditions and prevent accidents, injuries, 
and disease. Establish preventive and emergency preparedness and response measures to 
avoid, and where avoidance is not possible, to minimize, adverse impacts and risks to the 
health and safety of local communities. 

 Conserve physical cultural resources and avoid destroying or damaging them by using 
field-based surveys that employ qualified and experienced experts during environmental 
assessment. Provide for the use of “chance find” procedures that include a pre-approved 
management and conservation approach for materials that may be discovered during 
project implementation 
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Annexure 2 Approval of IEE under NEA by Central Environment Authority (CEA), Sri 
Lanka 
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Annexure 3 Consent to IEE by Department of Wildlife Conservation (DWC) 
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Annexure 4 Inventorisation along the Transmission Lines 
 

D.I. 220 kV Transmission line Mannar GSS to Nadukuda GSS (29.1 km) 

SNº 

Kilometer 
Distance 

(km) 

Nº of 
Districts 

and 
Names 

Nº of villages and 
names 

Ownership of 
Land (Private, 
Government, 

Forest) 

Use of Land 
(Agricultural, 

Plantation, 
barren/fallow) 

Number of trees 
under cutting/ 

trimming 

Types 
and Nº 

of 
Trees From To 

1 0.00 1.00 1.00 
01  
Mannar 

02 
Uyilankulam & Gnanialan 
kulam  

Government & 
Private 

Abandoned Land 
Gansooriya 03 
Malithan 02 
Acacia 04 

2 1.00 2.00 1.00 
01 
Mannar 

02 
Gnanialan kulam & 
Kunchikulam 

Government & 
Private 

Abandoned Land No trees 00 

4 2.00 3.00 1.00 
01 
Mannar 

04 
Kunchikulam, 
Mandukkumindan, 
Periyakankankulam & 
Sinnakankankulam 

Government & 
Private 

Abandoned Land 

Palmyra 02 
Acacia 02 

Malithan 01 

5 3.00 4.00 1.00 
01 
Mannar 

03 
Sinnakankankulam, 
Thirukethiswaram & 
Sirunavatkulam 

Private 
Abandoned Land 
& Home Garden 

Palmyra 12 
Acacia 03 
Malithan 01 
Margosa 01 
Gansooriya 06 
Acacia planifroms 03 

6 4.00 5.00 1.00 
01 
Mannar 

02 
Sirunavatkulam & 
Vallikamam  

Government & 
Private Abandoned Land  Palmyra 42 

7 5.00 6.00 1.00 
01 
Mannar 

02 
Vallikamam & 
Mullippallam 

Government & 
Private 

Abandoned Land 
& Salt Marshes 

No trees 00 

8 6.00 7.00 1.00 
01 
Mannar 

02 
Mullippallam & Periya 
kalapu, Vankalai 
Sanctuary 

Government  
Salt Marshes, 
Lagoon & 
Scrubland 

No trees 00 

9 7.00 8.00 1.00 
01 
Mannar 

01 
Periya kalapu, Vankalai 
Sanctuary 

Government 
Scrubland & Salt 
Marshes 

No trees 00 

10 8.00 9.00 1.00 
01 
Mannar 

02 
Periya kalapu & Thalladi, 

Government Salt Marshes  No trees 00 
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SNº 

Kilometer 
Distance 

(km) 

Nº of 
Districts 

and 
Names 

Nº of villages and 
names 

Ownership of 
Land (Private, 
Government, 

Forest) 

Use of Land 
(Agricultural, 

Plantation, 
barren/fallow) 

Number of trees 
under cutting/ 

trimming 

Types 
and Nº 

of 
Trees From To 

Vankalai Sanctuary 

11 9.00 10.00 1.00 01 
Mannar 

02 
Thalladi & Kalliaditivu, 
Vankalai Sanctuary 

Government 
Salt Marshes, 
Lagoon & 
Scrubland 

No trees 00 

12 10.00 11.00 1.00 
01 
Mannar 

Vankalai Sanctuary Government 
Mangrove, 
Lagoon & 
Scrubland  

No trees 00 

13 11.00 12.00 1.00 
01 
Mannar 

Vankalai Sanctuary Government 
Mangrove & 
Scrubland 

Avicenia  
Acacia planifroms 14 
Tamarind 01 

14 12.00 13.00 1.00 
01 
Mannar 

Vankalai Sanctuary Government 
Mangrove, 
Lagoon & 
Scrubland 

Acacia planifrons 32 
Palu 02 
Tamarind  04 
Gansooriya  02 
Tetrameles sp. 08 

15 13.00 14.00 1.00 
01 
Mannar 

01 
Shanthipuram 

Private & 
Government 

Urban & Sand No trees 00 

 
16 

14.00 15.00 1.00 01 
Mannar 

02 
Shanthipuram & Sinna 
thotam 

 Private Home Garden & 
Sand 

No trees 00 

17 15.00 16.00 1.00 
01 
Mannar 

02 
Eluthoor & Pattim 

Private 
Home Garden & 
Sand 

Palmyra  11 

18 16.00 17.10 1.10 
01 
Mannar 

02 
Pattim & Sunny Village 

Private 
Abandoned Land 
& Coconut 
Plantation  

Coconut 00 
Palmyra 01 
GanSooriya 00 

19 17.10 18.10 1.00 
01 
Mannar 

02 
Sunny Village & 
Tharapuram 

Private 
Scrubland & 
Coconut 
Plantation 

Palmyra  102 
Acacia 13 
Coconut 57 
Margosa 06 

20 18.10 19.20 1.10 
01 
Mannar 

02 
Tharapuram & 
Tharakundu  

Private 
Abandoned 
Mixed Plantation 
& Scrubland 

Palmyra  12 
Ficus 08 
Cashew 04 
Madan 02 
Margosa 04 
Acacia 48 



210 

SNº 

Kilometer 
Distance 

(km) 

Nº of 
Districts 

and 
Names 

Nº of villages and 
names 

Ownership of 
Land (Private, 
Government, 

Forest) 

Use of Land 
(Agricultural, 

Plantation, 
barren/fallow) 

Number of trees 
under cutting/ 

trimming 

Types 
and Nº 

of 
Trees From To 

 
21 

19.20 20.20 1.00 
01 
Mannar 

02 
Tharakundu & 
Thoddaveli 

Private 
Abandoned 
Mixed Plantation 

Palmyra  43 
Acacia 18 
cashew 03 

22 20.20 21.20 1.00 
01 
Mannar 

02 
Thoddweli & Konnayan 
Kudiyiruppu 

Private 
Abandoned 
Mixed Plantation 

Palmyra  37 
Acacia 13 
cashew 04 
Ficus 02 

23 21.20 22.20 1.00 
01 
Mannar 

01 
Konnayan Kudiyiruppu  Private 

Home Garden & 
Abandoned 
Mixed Plantation 

Mango 02 
Palmyra 36 
Margosa 04 
Tamarind 01 

24 22.20 23.20 1.00 
01 
Mannar 

02 
Konnayan Kudiyiruppu & 
Olaittoduvai 

Private 
Home Garden & 
Abandoned 
Mixed Plantation 

Acacia planifrons 10 
Palmyra 32 
Malithan 04 
Coconut 00 

25 23.20 24.20 1.00 
01 
Mannar 

01 
Olaittoduvai  

Private 
Home Garden & 
Abandoned 
Mixed Plantation 

Acacia Sp. 18 
Palmyra 62 
Malithan 06 
Margosa 08 
Coconut 32 

26 24.20 25.20 1.00 01 
Mannar 

03 
Olaithoduvai, 
Bostiyanpuram & 
Karuppankudiyiruppu 

Private 
Abandoned 
Mixed Plantation 
& Scrub Land 

Acacia Sp. 38 
Cashew 02 
Palmyra 37 
Malithan 06 

27 25.20 26.20 1.00 01 
Mannar 

02 
Karuppankudiyiruppu & 
Tannithali 

Private 
Abandoned 
Mixed Plantation 
& Scrub Land 

Palmyra 22 
Margosa 08 
Maila 02 
Ficus 02 
Acacia Sp. 36 

28 26.20 27.20 1.00 
01 
Mannar 

02 
Tannithali & 
Viyayadippannal 

Private Scrubland 

Palmyra 30 
Margosa 10 
Miala 08 
Ficus 03 
Acacia Sp. 18 

29 27.20 28.20 1.00 01 02 Private Scrubland Palmyra 58 
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SNº 

Kilometer 
Distance 

(km) 

Nº of 
Districts 

and 
Names 

Nº of villages and 
names 

Ownership of 
Land (Private, 
Government, 

Forest) 

Use of Land 
(Agricultural, 

Plantation, 
barren/fallow) 

Number of trees 
under cutting/ 

trimming 

Types 
and Nº 

of 
Trees From To 

Mannar Viyayadippannal & 
Nadukuda 

Acacia Sp. 14 
Malithan 03 

30 28.20 29.60 1.40 
01 
Mannar 

01 
Nadukuda 

Private Scrubland 
Margosa 06 
Acacia Sp. 22 
Palmyra 98 

        Total 1171 
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Annexure 5 Environment Management Plan (EMP) including Checklist for construction method statement 
 

Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

Pre-construction 
Temporary 
use of lands 

Impact to the existing 
environment 

Selection of lands adhering to local 
laws and regulations and in close 
consultation with LAs 
 
Construction facilities should be placed 
at least 100 m away from water 
bodies, natural flow paths, important 
ecological habitats and residential 
areas. No temporary land use in 
Vankalai Sanctuary. 

Water and air quality Air quality 
Standards and 
CEA water 
quality standards 

CEB 
Contractor 

Detailed 
design 

Substation 
location and 
design 

Noise generation 
Exposure to noise, 
Nuisance to 
neighbouring 
properties 

Substation 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 
substation design, 
noise levels 

Noise control 
regulations in 
1994 
Noise levels to be 
specified in 
tender 
documents 

CEB Detailed 
design 

Disturbance to the 
adjacent lands and the 
people due to cut and 
fill operations 

Maintain adequate clearance, 
construction of retaining structures, 
minimise cut and fill operations 
adjoining to the dwellings 

Proximity to houses 
and other structures 

Technical 
specification 

CEB Detailed 
design 

Location of 
transmission 
towers and 
transmission 
line alignment 
and design  

Exposure to safety 
related risks 

Setback of dwellings to transmission 
line route designed in accordance with 
permitted level of power frequency and 
the regulation of supervision at sites. 

Tower location and 
line alignment 
selection with 
respect to nearest 
dwellings 

Setback 
distances to 
nearest houses -  

CEB Part of tower 
sighting 
survey and 
detailed 
alignment 
survey and 
design 

Impact on water bodies 
(Vankalai sanctuary 
wetland)/land/ 
residences 

Consideration of tower location where 
they could be located to avoid avian 
breeding areas, water bodies or 
agricultural land as much as possible. 
Follow EHS Guidelines on avoiding 
water pollution.  

Site location, line 
alignment selection 
(distance to dwelling, 
water and/or 
agricultural land) 
 

Consultation with 
local authorities 
Biodiversity 
Management 
Plan, Dept of 
Wildlife 

CEB Part of 
detailed 
project 
sighting and 
survey and 
design 
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Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

 
 
Careful site selection to avoid existing 
avian/marine settlements and negative 
impacts to sanctuary area. 
 
Increase the height of towers, adopt 
measures to reduce possible collision 
with birds during flight. 
 
EPC contractor to implement mitigation 
measures according to Biodiversity 
Management Plan and Construction 
Method statement outlining 
construction precautions in the 
Vankalai Sanctuary area. 

Improve tower 
design and 
measures 

Conservation 

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 
(“as-built” diagrams) 

Setback 
distances to 
nearest houses 

CEB Detailed 
design 

Encroachment 
into precious 
ecological 
areas  

Loss of precious 
ecological values/ 
damage to precious 
species 

Minimise the need for tower base 
disturbance in sanctuary wherever 
possible  

Floral and faunal 
habitats loss in 
sanctuary area 

Flora and fauna 
protection act. 
Biodiversity 
Management 
Plan 

CEB Detailed 
design 

Involuntary 
resettlement 
or land 
acquisition  

Loss of lands and 
structures 

Compensation paid for temporary/ 
permanent loss of productive land as 
per GoSL procedures 

Public complaints Rates stipulated 
in the 
Resettlement 
plan/ Frame work 
for the project 

CEB Prior to 
construction 
phase 

Encroachment 
into farmland 

Loss of agricultural 
productivity 

Use existing tower footings/towers 
wherever possible 
 
Avoid siting new towers on farmland 
wherever. 
 
Farmers compensated for any 

Tower location and 
line alignment 
selection 
Design/Implementatio
n of crop and tree 
compensation (based 
on affected area) 

Agrarian Service 
Act. 
Consultation 
with local 
authorities and 
design 
engineers  

CEB Part of 
detailed 
alignment 
survey and 
design 
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Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

permanent loss of productive land and 
trees that need to be trimmed/removed 
along RoW. 

 
Statutory approvals 
for tree trimming 
/removal 

Interference 
with drainage 
patterns/Irrigat
ion channels 

Temporally flooding 
hazards/loss of 
agricultural production 

Appropriate siting of towers (use 
longer spans) to avoid putting towers 
in water channel to avoid disturbing 
aquatic habitats in sanctuary area. 

Site location and line 
alignment selection  

Irrigation Act 
1933. 
Consultation with 
local authorities 
and design 
engineers  

CEB Detailed 
alignment 
survey and 
design 

Explosions/Fir
e 

Hazards to life  Design of substations to include 
modern fire control systems/firewalls. 
 
Provision of firefighting equipment to 
be located close to transformers, 
power generation equipment. 

Substation design 
compliance with fire 
prevention and 
control codes 

Tender document 
to mention 
detailed 
specifications  

CEB Part of 
detailed 
substation 
layout and 
design 
/drawings 

Construction 
Removal or 
disturbance to 
other 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 in Vankalai Sanctuary. 
 
Restore the utilities immediately to 
overcome public inconvenient 

Disruption of other 
commercial and 
public activities / 
Public complaints 

Technical 
specification 

CEB/ PRDA / 
NWSDB/SLT 

Throughout 
the 
construction 
period 

Temporary 
outage of the 
electricity 

Loss of power supply 
to the local community 
when distribution lines 
crossing the new 
transmission line 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 
strengthening the 
conductors 

Contractor 
CEB 

Throughout 
the 
construction 
period 

Acquisition of 
paddy fields 

Loss of agricultural 
productivity 

Avoid farming and bird’s 
migration/breeding season wherever 

Land area of 
agriculture loss 

Agrarian Service 
Act. 

CEB, 
Contractor 

Throughout 
the 
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Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

and other 
lands 

 possible for the project activities. 
 
Ensure existing irrigation facilities are 
maintained in working condition 
 
Protect /preserve topsoil and reinstate 
after construction completed 
Repair /reinstate damaged areas etc. 
after construction completed 
 
Compensation for temporary loss in 
agricultural production 

 
Usage of existing 
utilities 
 
Status of facilities 
(earthwork in m3) 
 
Implementation of 
crop compensation 
(amount paid, dates, 
etc.) 

Regular 
monitoring 
compliance with 
regulations 
 
 

through 
contract 
provisions 
 

construction 
period 

Equipment 
layout and 
installation 

Noise and vibrations Selection of construction techniques 
and machinery to minimise ground 
disturbance. 

Construction 
techniques and 
machinery 

Minimal ground 
disturbance  

CEB, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Substation 
construction 
 

Loss of soil Fill for the substation foundations 
obtained by creating or improving local 
drain system. 

Borrow area sighting 
(area of site in m2 
and estimated 
volume in m3) 

Laws and 
regulations of 
respective LAs 
 

CEB, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Water pollution Construction activities involving 
significant ground disturbance (i.e. 
substation land forming) not 
undertaken during the monsoon 
season. No work in lagoon areas 
during high tide periods. 

Seasonal start and 
finish of major 
earthworks (pH, 
BOD/COD, 
Suspended solids, 
other) 

Sri Lanka’s 
National 
Environment Act 
and IFC’s EHS 
guidelines 2007 
(under revision) 

 Timing of 
major 
disturbance 
activities - 
prior to start of 
construction 
activities 
Construction 
period 

Construction 
schedules 

Noise nuisance to 
neighbouring 
properties 

Construction activities only undertaken 
during the day and local communities 
informed of the construction schedule. 

Timing of 
construction (noise 
emissions, [dB (a)]) 

Daytime 
construction only  

CEB, 
Contractor 
through 
contract 
provisions 

Construction 
period 

 Nuisance to birds if the Restrict construction work during the Timing of Biodiversity CEB, Construction 
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Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

line construction 
crosses their migratory 
path 

known period of migration/breeding 
period by the birds. Construction 
period in the sanctuary to be finalized 
in keeping with the CMS. Work inside 
the sanctuary must be undertaken 
from 1 hour after sunrise to 1 hour 
before sunset. 

Construction Management 
Plan, 
Construction 
Timing - period of 
migration of birds 

Contractor 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 at 
substation site in accordance with EHS 
Guidelines. No facilities to be setup 
within the Sanctuary. Solid waste and 
hazardous waste to be disposed of 
offsite to a suitably licenced landfill. No 
waste to be disposed of to an 
unlicenced dump site.  
Contractor to prepare and implement a 
pollution prevention and emeregency 
response plan in accordance with EHS 
Guidelines. 

Amenities for 
Workforce facilities 

National Solid 
Waste 
Management 
Policy and 
IFC’s EHS 
guidelines 2007 
(under revision)  

CEB, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Surplus 
earthwork/soil 

Runoff to cause water 
pollution, solid waste 
disposal 

Any excess inert spoil material will only 
be used as fill material offsite when the 
local bodies agreement has been 
obtained and with the disposal site 
restored in a manner that prevents 
erosion and does not block any 
drainage path. No excess material to 
be left behind in Vankalai Sanctuary. 
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 
International best 
practices42 

CEB, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Wood/ 
vegetation 

Loss of vegetation and 
deforestation 

Construction workers prohibited from 
harvesting wood in the project area 

Illegal wood/ 
vegetation 

Complaints by 
local people or 

CEB, 
Contractor 

Construction 
period 

                                                
42  In accordance to IFC’s Environment Health and Safety Guidelines 2007. 
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Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

harvesting, 
cut and fill 
operations 

during their employment. harvesting (area in 
m2, number of 
incidents reported) 

other evidence of 
illegal harvesting 

through 
contract 
provisions 

Effect on fauna Prevent work force from disturbing to 
the flora, fauna including hunting of 
fauna and fishing in water bodies. No 
poaching allowed in Sanctuary or bird 
habitat area. 
 
Proper awareness programme 
regarding conservation of flora, fauna 
including ground vegetation to all 
drivers, operators and other workers 

Habitat loss Fauna and flora 
protection Act. 

CEB/ DWC/ 
DoF 

Construction 
period 

Site clearance  Vegetation Marking of vegetation to be removed 
prior to clearance, and strict control on 
clearing activities to ensure minimal 
clearance. Minimum vegetation 
clearance to be done in the sanctuary 
area. No tree felling in Sanctuary 
required. Private trees/plantations will 
be compensated as per GoSL norms. 

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  

CEB, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Soil erosion and 
surface runoff 

Construction in erosion prone 
mudflats, lagoon areas should be 
restricted to the dry season. Outline 
construction Method Statement shall 
be the basis for construction practice in 
Sanctuary area. 
 
Treat clearing and filling areas against 
flow acceleration and construction 
work should be carefully designed to 
minimise obstruction or destruction to 
natural drainage 

Soil erosion Visual inspection 
(Turbidity and 
sedimentation) 

CEB, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Mechanised 
construction 

Noise, vibration and 
operator safety, 
efficient operation 
 

Construction equipment to be well 
maintained. Check for pollution 
prevention and oil dripping etc. from 
vehicles while working in bird habitat 

Construction 
equipment - 
estimated noise 
emissions and 

Technical 
specifications, 
safety 
regulations, 

CEB, 
Contractor 
through 
contract 

Construction 
period 
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Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

Noise, vibration, 
equipment wear and 
tear 

and other area. Adopt pollution 
prevention measures in accordance 
with EHS Guidelines 
 
Proper maintenance and turning off 
plant not in use. 

operating schedules Noise control 
regulations in 
1994 
Pollution 
Prevention as per 
International best 
practices43 

provisions 
 

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 access ways restricted to a single 
carriageway width within the RoW. 
Avoid construction of permanent 
access routes in sanctuary area by use 
of mats etc. 

Access roads, routes 
(length and width of 
new access roads to 
be constructed) 

Use of 
established roads 
wherever 
possible 
 
Access restricted 
to single 
carriageway 
width within RoW  

CEB, 
Contractor 
through 
contract 
provisions 
 

Construction 
period 
 

Transportation 
and storage of 
materials 

Nuisance to the 
general public 

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 in 
the sanctuary 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 

Water and air quality 
 

National 
Environment Act 
Laws and 
regulations of 
respective LAs 
National 
Emission 
Standards and 
CEA water 
quality standards 

CEB/LAs Construction 
period 

                                                
43 In accordance to IFC’s Environment Health and Safety Guidelines 2007. 
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Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

Trimming/cutti
ng of trees 
within RoW 

Fire hazards 
 
Loss of vegetation and 
deforestation 

Trees allowed growing up to a height 
within the RoW by maintaining 
adequate clearance between the top of 
tree and the conductor as per the 
regulations. 
 
Trees that can survive pruning to 
comply should be pruned instead of 
cleared. 
 
Felled trees and other cleared or 
pruned vegetation to be disposed of as 
authorised by the statutory bodies. 
Forest trees, if any, would be planted 
on basis of 1:1 replacement. Any trees 
that die within 5 years are to be 
replaced.  

Species-specific tree 
retention as 
approved by 
statutory authorities 
(average and 
maximum tree height 
at maturity, in 
metres) 
 
Disposal of cleared 
vegetation as 
approved by the 
statutory authorities 
(area cleared in m2) 

Felling of trees 
(Amendment Act. 
No 01, of 2000 
and act of felling 
of trees control) 
 
Presence of 
target species in 
RoW following 
vegetation 
clearance.  

CEB, 
Contractor 
through 
contract 
provisions 

Construction 
period 
 

Health and 
safety 

Injury and sickness of 
workers and members 
of the public 

Contract provisions specifying 
minimum requirements for construction 
day-time camps including sanitation 
and welfare facilities in accordance 
with EHS Guidelines 
 
Contractor to prepare and implement a 
health and safety plan in accordance 
with EHS Guidelines. 
 
Contractor to arrange for health and 
safety awareness programmes 

Contract clauses 
(number of incidents 
and total lost-work 
days caused by 
injuries and 
sickness) 

Health and safety 
regulations and 
IFC’s EHS 
guidelines 2007 
(under revision) 

CEB 
(Contractor 
through 
contract 
provisions) 

Construction 
period 

Nuisance to 
nearby 
properties 

Losses to 
neighbouring land 
uses/ values 
 

Contract clauses specifying careful 
construction practices in accordance 
with EHS Guidelines. 
 
As much as possible existing access 
ways will be used. 
 
Productive land will be reinstated 

Contract clauses 
Design basis and 
layout 
Reinstatement of 
land status (area 
affected, m2) 
Implementation of 
Tree/Crop 

Public Nuisance 
Ordinance 
Ordinance No.: 
15 of 1862. And 
IFC’s EHS 
guidelines 2007 
(under revision). 
 

CEB 
(Contractor 
through 
contract 
provisions) 

Construction 
period  
 
Consultation 
with affected 
parties 
immediately 
after 
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Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

following completion of construction 
 
Compensation will be paid for loss of 
production, if any.  

compensation 
(amount paid)  

Incorporating 
good construction 
management, 
design 
engineering 
practices 

completion of 
construction 
and after the 
first harvest 

Avian 
Collision 

Possible collision of 
migrant birds with 
transmission line 

Install Swan-Flight Divertor or Aerial 
Marker Spheres at the stated 
separations on the length of the 
transmission line that crosses through 
Vankalai sanctuary and Mannar island. 

Installations on 
transmission lines 

on BirdLife 
International 
(2012) and 
APLIC (2012) 
guidance 

CEB and 
EPC 
contractor 

Construction 
period 

Rail and road 
infrastructure 

Possible crossing of 
ecological and 
ornithologicallly habitat 

Ensure route avoids such habitats 
outside the sanctuary area 

Route alignment to 
minimize such 
occurrence 

IFC’s GN6 and 
incorporation of 
good construction 
management, 
design 
engineering 
practices 

CEB and 
EPC 
contractor 

Construction 
period 

Operation and Maintenance Phase 
Electric shock Death or injury to the 

workers and public 
 
 

Security fences around substation. 
 
Establishment of warning signs 
 
Careful design using appropriate 
technologies to minimise hazards 

Proper maintenance 
of fences and sign 
boards 
 
Usage of appropriate 
technologies (lost 
work days due to 
illness and injuries) 

Periodic 
maintenance 
 
 
Number of 
programmes and 
percent of staff 
/workers covered  

CEB 
 

Throughout 
the operation 

Avian 
Collision 

Mortality of birds Design of towers and cables to follow 
international good practice 
Cables to be insulated to prevent 
electrocution risk.  
Install and maintain either Swan-Flight 
Divertor (at 10-30m separation) or 
Aerial Marker Spheres (at 30-100m 
separation) to prevent collision risk on 
the length of the transmission line that 

Maintain installations 
on transmission lines 

Biodiversity 
Management 
Plan, Zero 
Collision Mortality 

CEB Throughout 
the operation 
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Project 
Activity 

Potential 
Environmental 
Impact 

Mitigation Action Monitoring Scope Standards Institutional 
Responsibili-
ty 

Implementa-
tion Schedule 

crosses through Vankalai sanctuary 
and Mannar island. 
Proper installation of line markers. 
Maintenance of markers required 
during operations 
Surveys and monitoring of bird 
collisions, carcass collection etc.  

Noise 
generation 

Nuisance to the 
community around the 
substation site 

Provision of noise barriers (to ensure 
noise levels of 55 dBA LAeq daytime 
and 45 dBA LAeq nighttime at nearest 
receptor)  

Noise level Noise level (db)- 
Once a year 

CEB Throughout 
the operation 

Maintenance 
of 
Transmission 
line 

Exposure to 
electromagnetic 
interference 

Transmission line design to comply 
with the limits of electromagnetic 
interference EMF) 44  from overhead 
power lines 

Required ground 
clearance (metres)  

Ground 
clearance – Once 
a year 

CEB Throughout 
the operation 

Substation 
maintenance 

Exposure to 
electromagnetic 
interference 

Substation design to comply with the 
limits of electromagnetic interference 
(EMF) within floor area 

Required vibrations 
level, instrumentation 

Technical 
specifications – 
once a year 

CEB Throughout 
the operation 

Oil spillage Contamination of 
land/nearby water 
bodies 

Substation transformers located within 
secure and impervious bundled areas 
with a storage capacity of at least 
110% of the capacity of oil in 
transformers and associated reserve 
tanks in accordance with EHS 
Guidelines. 

Substation bounding 
(“as-built” diagrams) 

National 
Environment Act, 
Bounding 
capacity and 
permeability. 
IFC’s EHS 
guidelines 2007 
(under revision) 

CEB Throughout 
the operation 

Operation of 
Switchgear 

Leakage of SF6 gas Record of all substation switchgear 
located within secure casings 

Switchgear casings 
and Substation 
bounding 

Ozone Depleting 
substances 

CEB Throughout 
the operation 

 
  

                                                
44 Overall the design shall take into account the best international practices for EMF radiation (International Commission on Non-Ionizing Radiation Protection 

(ICNIRP) exposure limits for occupational exposure to electric and magnetic fields for the general public (up to 24 hours a day) is maximum exposure levels of 
1,000 V/m and 500 µ T respectively).  
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CONSTRUCTION METHOD STATEMENT 
Illustrative CMS Checklist for periodic reporting by EPC contractor 

 
(The EPC contractor shall comply with Annexure 8 on Biodiversity Management Plan as well as Annexure 12 on 
Construction Method Statement for compliance with ADB SPS 2009.)  
 
The EMP (Annexure 5), the Biodiversity Management Plan and the Construction method statement shall be read together 
for environmental safeguards compliance for working within the Vankalai Sanctuary area by the EPC contractor. 
 
SNo. Procedure to be followed Yes/No Impact Action Taken 
A General Procedures    
1 Site induction for each workman prior to commencing activities on 

site 
   

B Pre-Construction & Site Preparation    
1 Mark work areas, exclusion areas that are situated in the protected 

areas 
   

2 Designate and fence material storage area, personnel area    
3 No storage for chemicals, no permanent surfacing    
4 Provide orientation training to construction staff on working methods in 

sanctuary area 
   

C Access to Each tower site in the wetland    
1 Ensure access route to tower footing in wetland minimised to ensure 

minimal disturbance to flora and fauna 
   

2 Use of matting/geotextiles inside dry/wet areas for tower access in 

sensitive areas 
   

3 Usage of railway track area allowed for access with appropriate 

permissions from railways 
   

D Tower Foundation construction    
1 Procedure for excavator to reach the tower foundation site – use matting 

on seagrass/sea meadows for protection 
   

2 Planning for stacking of dugout soil from foundation    
3 Dewatering of the area excavated for tower foundation erection- 

prevention of pollution and damage to marine flora and fauna 
   

4 Pre-cut/bent steel to be brought to tower site for fixing in the dugout 

foundation 
   

5 Usage of premix concrete lorry with long boom to fill concrete.    
6 Backfilling and compaction at foundation to be followed by removal of 

excess soil ensuring no marine flora or fauna is damaged/killed 
   



223 

SNo. Procedure to be followed Yes/No Impact Action Taken 
E Tower Erection    
1 No crane to be used directly over wetland or water course area – use 

matting on seagrass/sea meadows for protection 
   

2 Manual erection of tower to ensure no damage by heavy cranes 
and structures in wetland area 

   

3 Tower accessories to lifted using winches etc. to avoid heavy 
cranes 

   

F Conductor Stringing    
1 To ensure minimum water course crossing in the wetland area by 

conductor pulling machines such as pullers and tensioners etc. If 
possible use a boat to pay out the cables 

   

2 Construct scaffoldings at corners of water areas to avoid 
conductor touching water and ground 

   

3 Installation of Line Markers etc.    
G Removal of construction waste material    
1 Remove all waste material from wetland area including excess soil 

preventing water flow 
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Annexure 6  Environmental Parameters and Periodicity for Environmental Monitoring Plan 
Environ-
mental 
component 

Project stage Parameters 
to be 
monitored 

Location Frequency Standards Rate 
(LKR) 

Implementation Supervi-
sion 

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 
substation  

A single time  NAAQS of 
Sri Lanka 

Per 
sample 
LKR 
9,000 

Contractor by 
engaging approved 
monitoring agency 
(Sri Lankan 
Government) 

Contractor
/CEB 

B. Construction 
Stage 
 

CO, Pb, 
PM10, TSPM 

Inside and 
outside (0.5 
km) of the 
proposed 
substation  

1 time/ 3 
months 
 

NAAQS of 
Sri Lanka 

Per 
sample 
LKR 
9,000 

Contractor by 
engaging approved 
monitoring agency 
(Sri Lankan 
Government) 

Contractor
/CEB 

C. Operation 
Stage 
 

CO, Pb, 
PM10, TSPM 

Inside and 
outside (0.5 
km) of the 
proposed 
substation  

A single time 
unless 
exceedences 
noted 

NAAQS of 
Sri Lanka 

Per 
sample 
LKR 
9,000 

CEB by engaging 
approved 
monitoring agency 
(Sri Lankan 
Government) 

CEB 

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, E Coli 
(fecal 
Coliforms), , 
hydrocarbon 

One from 
nearest well 
and one from 
surface water 
source 
around 
substation 

A single time CEA 
Water 
Quality 
Regulation
s 

Per 
sample 
LKR 
14,000 

Contractor by 
engaging approved 
monitoring agency 
(Sri Lankan 
Government) 

Contractor
/CEB 

B. Construction 
Stage 
 

EC, TSS 
(turbidity & 
suspended 
sediment), 
DO, BOD, 
COD, PH Oil 
and grease, 
Pb, E Coli 
(fecal 

One from 
nearest well 
and one from 
surface water 
source 
around 
substation 

1 time/ 3 
months 
 

CEA 
Water 
Quality 
Regulation
s 

Per 
sample 
LKR 
14,000 

Contractor by 
engaging approved 
monitoring agency 
(Sri Lankan 
Government) 

Contractor
/CEB 
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Environ-
mental 
component 

Project stage Parameters 
to be 
monitored 

Location Frequency Standards Rate 
(LKR) 

Implementation Supervi-
sion 

Coliforms), , 
hydrocarbon 

C. Operation 
Stage 
 

EC, TSS 
(turbidity & 
suspended 
sediment), 
DO, BOD, 
COD, PH Oil 
and grease, 
Pb, E Coli 
(fecal 
Coliforms), , 
hydrocarbon 

One from 
nearest well 
and one from 
surface water 
source 
around 
substation 

1 time/ 12 
months 
 

CEA 
Water 
Quality 
Regulation
s 

Per 
sample 
LKR 
14,000 

CEB by engaging 
approved 
monitoring agency 
(Sri Lankan 
Government) 

CEB  

3. Noise/ 
Vibration 

A. Pre-
construction 
stage (The 
project after 
assigning to 
contractor) 

Noise level 
(dB level) 

Inside and 
outside (0.5 
km) of the 
proposed 
substation  

A single time  National 
Environme
ntal (Noise 
Control) 
Regulation
s, NAAQS 

Per 
sample 
LKR 
6,500 

Contractor by 
engaging approved 
monitoring agency 
(Sri Lankan 
Government) 

Contractor
/CEB 

B. Construction 
Stage 
 

Noise level 
(dB level) 

Inside and 
outside (0.5 
km) of the 
proposed 
substation  

1 time/ 3 
months 
 

National 
Environme
ntal (Noise 
Control) 
Regulation
s, NAAQS 

Per 
sample 
LKR 
6,500 

Contractor by 
engaging approved 
monitoring agency 
(Sri Lankan 
Government) 

Contractor
/CEB 

C. Operation 
Stage 
 

Noise level 
(dB level) 

Inside and 
outside (0.5 
km) of the 
proposed 
substation  

3 times year National 
Environme
ntal (Noise 
Control) 
Regulation
s, NAAQS 

Per 
sample 
LKR 
6,500 

CEB by engaging 
approved 
monitoring agency 
(Sri Lankan 
Government) 

CEB  

4. Soil A. Pre-
construction 
stage (The 
project after 
assigning to 
contractor) 

PH, Sulfate 
(SO3), 
Chloride, 
ORP, Salinity, 
Resistively, 
Organic 

Inside and 
outside (just 
close to the 
proposed 
site, 2 
locations) of 

A single time  Technical 
specificati
ons 

Per 
sample 
LKR 
13,500 

Contractor by 
engaging approved 
monitoring agency 
(Sri Lankan 
Government) 

Contractor
/CEB 
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Environ-
mental 
component 

Project stage Parameters 
to be 
monitored 

Location Frequency Standards Rate 
(LKR) 

Implementation Supervi-
sion 

Matter, 
Moisture 
Content 

the proposed 
substation 

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 
substation 

1 time/ 3 
months 
 

Technical 
specificati
ons 

Per 
sample 
LKR 
13,500 

Contractor by 
engaging approved 
monitoring agency 
(Sri Lankan 
Government) 

Contractor
/CEB 

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 
substation 

A single time 
unless 
exceedences 
noted 

Technical 
specificati
ons 

Per 
sample 
LKR 
13,500 

CEB by engaging 
approved 
monitoring agency 
(Sri Lankan 
Government) 

CEB 

SF6 

Operation 
Stage 

Volumetric 
loss from GIS 
equipment 

GIS 
equipment, 
circuit 
breakers 

Online 
monitoring by 
data loggers 

As per 
Approve
d 
Specifica
tions of 
Equipme
nt 

No 
addition
al costs 

Instrumentation of 
the supplier 

CEB 

Bird and bat 
collsions 

Operation 
stage 

Bird 
monitoring 
surveys 
 
Bird and bat 
carcasses 

Within 
Ramsar, 
along 
transmission 
line and 
beneath wind 
turbines as 
per Collision 
Risk 

Pre-
construction, 
construction 
and operation  

None No 
addition
al costs 

O&M operator of 
line and windfarm 

CEB 
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Environ-
mental 
component 

Project stage Parameters 
to be 
monitored 

Location Frequency Standards Rate 
(LKR) 

Implementation Supervi-
sion 

Assessment 
Report 
Section 1.14 
(adopt same 
methodology 
for bats and 
birds) 

EMF 

Operation 
Stage 

Electric Field 
(kV/m), 
Magnetic 
Field (uT) 

Few tower 
locations 
near houses 
and 
sanctuary 

Annual Internati
onal 
commiss
ion on 
Non-
ionising 
Radiatio
n 
Protectio
n 
(ICINRP) 

No 
addition
al costs 

O&M operator CEB 

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 
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 Organisation). 
 



 

 228 

Annexure 7 Environmental Safeguard Monitoring Report  

 
Environmental Monitoring Report  
 
 
 
 
 
Reporting Period {From Month, Year to Month, Year} 
Date   {Month, Year}   
 

 
SRI: Green Power Development and Energy 

Efficiency Improvement Investment Program-
Tranche 2 

 
 
 
 
 
 
 
Prepared by the Ceylon Electricity Board for the Asian Development Bank. 
 
 
This environmental monitoring report is a document of the borrower. The views expressed 
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff, 
and may be preliminary in nature. 
 
In preparing any country program or strategy, financing any project, or by making any 
designation of or reference to a particular territory or geographic area in this document, the 
Asian Development Bank does not intend to make any judgments as to the legal or other status 
of any territory or area. 
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Page  
 

Executive Summary 
 

 Brief status of environmental compliance during the coverage period 
 
 
 
1.0 Introduction           
 

1.1 Brief Project Description       
1.2 Project Progress Status and Implementation Schedule 
 

2.0 Compliance to National Regulations 
 

2.1 Environmental Conservation Rules 1997  
 
3.0 Compliance to Environmental Covenants from the ADB Loan Agreement 
 
 3.1 Schedule 5 Environment (prepare a matrix to show how compliance was 

achieved) 
 
4.0 Compliance to Environmental Management Plan 
 
 (Refer to the EMP of the Project) 
  
 Compliance to Construction Method Statement for construction in Ramsar Wetland Area 
 
5.0 Safeguards Monitoring Results and Unanticipated Impacts 
 
 (Refer to the Environmental Monitoring Plan and document any exceedance to 

environmental standards (if any), or any unanticipated impact not included in the EMP and 
any correction action/measures taken) 

 
6.0 Implementation of Grievance Redress Mechanism and Complaints Received from 

Stakeholders 
 
 (Summary of any complaint/grievance and the status of action taken) 
 
7.0 Conclusion and Recommendations 



 

 230 

Annexure 8 Outline of Biodiversity Management Action Plan for Transmission Line 
 
The Project and Ramsar Site  
 
1. The Wind Park development by GoSL/CEB, an associated facility to the 220 kV 
transmission line for power evacuation, involves construction and operation of a 300 megawatt 
(MW) Wind Park to be built at Mannar, Sri Lanka (as per Master Plan in Chapter 6). This power 
will be evacuated through a 220 kV 29.1 km long power evacuation line between Mannar island 
and the mainland that traverses through a 7 km length inside the Vankalai Sanctuary, which is a 
designated Ramsar wetland. As noted in the Avian Collision Risk Assessment, the avian 
species supported by the Vankalai Sanctuary are at possible risk of collision risk with the 
transmission line, which traverses the sanctuary, as well as from the Wind Park development. 
 
2. The Project has been categorised under ADB’s Safeguard Policy Statement (SPS) 2009 
as an “A” for environment safeguards as the transmission line traverses through Vankalai 
Sanctuary, a Ramsar designated wetland (https://rsis.ramsar.org/ris/1910) and an important 
Bird Area. (http://www.birdlife.org/datazone/sitefactsheet.php?id=15259). 
 
Compliance with ADB SPS guidelines 
 
3. SPS requires the requirements in paragraphs 5-7 to be met for the natural habitat, 
critical habitat and legally protected areas in which the project is located. SPS 2009 
requirements for Natural and Critical Habitats include that “mitigation measures will be designed 
to achieve at least no net loss of biodiversity. They may include a combination of actions, such 
as postproject restoration of habitats, offset of losses through the creation or effective 
conservation of ecologically comparable area that are managed for biodiversity…” and for 
Legally Protected Areas the borrower to “implement additional programs, as appropriate, to 
promote and enhance the conservation aims of the protected area.”  
 
4. The Avian Collision Risk Assessment concludes that a Biodiversity Management Plan 
will need to be developed for the project to ensure no net loss of biodiversity (consistent with 
SPS requirements for natural and critical habitats) and implementation of a program to promote 
and enhance the conservation aims of the sanctuary in accordance with SPS’s requirements for 
Legally Protected Areas. Since no management plan currently exists for Vankalai Sanctuary, it 
was concluded that the project should fund the development of a biodiversity management plan 
for the Ramsar site and of the implementation of the first five years of that plan. 
 
5. Natural Habitat. In areas of natural habitat, the project will not significantly convert or 
degrade such habitat, unless the following conditions are met: 

 No alternatives are available. 
 A comprehensive analysis demonstrates that the overall benefits from the project will 

substantially outweigh the project costs, including environmental costs. 
 Any conversion or degradation is appropriately mitigated. 

 
Mitigation measures will be designed to achieve at least no net loss of biodiversity. They 
may include a combination of actions, such as postproject restoration of habitats, offset 
of losses through the creation or effective conservation of ecologically comparable areas 
that are managed for biodiversity while respecting the ongoing use of such biodiversity 
by Indigenous Peoples or traditional communities, and compensation to direct users of 
biodiversity. 

 

https://rsis.ramsar.org/ris/1910
http://www.birdlife.org/datazone/sitefactsheet.php?id=15259
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6. Critical Habitat. For areas of critical habitat, no project activity will be implemented in 
areas of critical habitat unless the following requirements are met:  

 There are no measurable adverse impacts, or likelihood of such, on the critical habitat 
which could impair its high biodiversity value or the ability to function;  

 The project is not anticipated to lead to a reduction in the population of any recognized 
endangered or critically endangered species or a loss in area of the habitat concerned 
such that the persistence of a viable and representative host ecosystem be 
compromised;  

 For any lesser impacts, mitigation measures will be designed to achieve at least no net 
loss of biodiversity. They may include a combination of actions, such as post-project 
restoration of habitats, offset of losses through the creation or effective conservation of 
ecologically comparable areas that are managed for biodiversity while respecting the 
ongoing use of such biodiversity by Indigenous Peoples or traditional communities, and 
compensation to direct users of biodiversity.  

 
7. Legally Protected Areas. In circumstances where some project activities are located 
within a legally protected area, in addition to the requirements for critical habitat, the 
borrower/client will meet the following requirements: 

 Act in a manner consistent with defined protected area management plans. 
 Consult protected area sponsors and managers, local communities, and other key 

stakeholders on the proposed project. 
 Implement additional programs, as appropriate, to promote and enhance the 

conservation aims of the protected area. 
 
Purpose of Outline Biodiversity Management Plan 
 
8. Before the transmission line development through Ramsar Wetland can take place, a 
Biodiversity Management Plan (BMP) detailing in full (1) the mitigation measures necessary to 
ensure no net loss of biodiversity as a result of the project, and (2) measures to promote and 
enhance the conservation aims of the Ramsar site must be developed to enable the project to 
meet Critical Habitat requirements and Legally Protected Area requirements as per the ADB 
SPS 2009. The BMP will need to be developed based on the contents and approach set out in 
this outline BMP and submitted to and cleared by DWC before any works are undertaken by 
CEB and the EPC contractor’s within the Vankalai Sanctuary.  
 
9. The biodiversity management plan should include: 

 Objectives of the biodiversity management plan for the Vankalai Sanctuary area i.e. to 
ensure no net loss of biodiversity and promote or enhance the conservation aims of the 
protected area. 

 Details of all measures to be applied pre-construction, construction and operation to 
work on the transmission line passing through the sanctuary where it interacts directly 
with the Vankalai Sanctuary and indirectly with birds which are supported by the 
Vankalai Sanctuary.  

 Details of all measures to be applied pre-construction, construction and operation to the 
Wind Park as it interacts indirectly with birds which are supported by the Vankalai 
Sanctuary.  

 Details of all measures to be applied pre-construction, construction and operation to 
work on any other infrastructure passing through the sanctuary where it interacts directly 
with the Vankalai Sanctuary and indirectly with birds which are supported by the 
Vankalai Sanctuary.  
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 Measures to be split into avoidance, minimization, mitigation, offset provision (with 
reference to quantified habitat loss and bird collision) and additional actions for 
promoting or enhancing the conservation aims of the protected area. 

 Details of further survey work, assessment and monitoring to be applied to the Vankalai 
Sanctuary to determine its condition status, and the impacts of the transmission line, 
connecting wind park blocks and other infrastructure on the habitats and species it 
supports.  

 Monitoring to specify performance indicators to be met with respect to all critical habitat 
triggers i.e., zero reduction or an increase in the number of birds (total and by species) 
surveyed year on year.  

 Roles and responsibilities including engagement of consultees throughout development 
and implementation of the biodiversity management plan, and in relation to impacts of 
the transmission line, connecting wind park blocks and other infrastructure on the 
habitats and species it supports.  

 
10. The BMP as it relates to the transmission line and Wind Park must sufficiently 
demonstrate how the project will achieve no net loss of biodiversity and promote or enhance the 
conservation aims of the protected area.  
 
Institutional Actions 
 
CEB 
 
11. CEB shall ensure that “No Works” are undertaken within the Vankalai Sanctuary: 
(i) during the bird breeding and migratory seasons specified in the EIA;  
(ii) before the detailed design for the transmission lines, including design of insulation and 

line markers, which is consistent with the requirements of the EIA and EMP has been 
submitted to and cleared by DWC;  

(iii) before the EPC contractor's detailed Construction Method Statement which is consistent 
with the requirements of the EIA and EMP has been submitted to and cleared by DWC;  

(iv) before the BMP which is consistent with the requirements of the EIA and EMP and this 
outline BMP has been submitted to and cleared by DWC; and  

(v) before pre-construction monitoring surveys of the Vankalai Sanctuary which are 
consistent with the requirements of the EIA and EMP have been finalized and results 
presented in a pre-construction monitoring report submitted to and cleared by the 
Borrower.  

 
12. CEB in consultations with Department of Wildlife and Conservation can “design” and 
“implement” mechanisms for implementation of the “biodiversity management plan” as it relates 
to the transmission line project. The delivery of other aspects of the biodiversity management 
plan will be through a combination of governance, legal and institutional arrangements to 
administer future management to enhance biodiversity value of the Ramsar site. The 
biodiversity management plan will be administered by the Department of Wildlife Conservation. 
 
DWC 
 
13. Department of Wildlife Conservation (DWC) is the responsible department authorized by 
GoSL to work with Ramsar Convention of Parties to develop and implement any 
activities/conservation programs in the Vankalai Sanctuary area.  
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14. Accordingly, DWC shall conduct a needs assessment study and develop a detailed 
biodiversity conservation plan for the Ramsar site, which will form part of the biodiversity 
management plan. 
 
15. GOSL acting through Department of Wildlife Conservation (DWC) and CEB will ensure 
formal collaboration with the Ramsar Convention Secretariat for development and operation of 
the detailed biodiversity management plan. They will ensure fulfilling any environmental 
mitigation measures during construction and/or operation stages of the project site and its 
associated facilities (Wind Parks) mandated by the Secretariat and its partners at any time in 
future. 
 
16. DWC will develop an appropriate long-term monitoring programme consistent with the 
requirements of the EIA and EMP as part of the development of the BMP. Details of the 
monitoring program and protocols would be drawn up prior to commencement of any work 
following consultations with CEB, EPC contractor etc. The monitoring program will include a. 
regular monitoring of habitats and vegetation; and b. regular bird surveys to assess the effect of 
the project on their populations in accordance with the recommendations of the Collision Risk 
Assessment. The monitoring program will also be designed to help inform future management 
of the Ramsar site.  
 
17. Results of the monitoring programme would be reported annually and made publicly 
available to inform understanding of the effects of transmission lines and wind farms on 
migratory birds through Vankalai Sanctuary.  
 
Project Related Biodiversity Management Actions  
 
18. Construction Method Statement. The route of the proposed transmission line has 
been chosen to minimise habitat loss within the Ramsar site, utilising the same route as the 
existing rail track. To minimise spoiling of area under contact for tower construction in wetland 
area, the CEB shall implement a detailed “Construction Method Statement” with the EPC 
contractor to ensure that work inside the Vankalai Sanctuary will be implemented with utmost 
care. The EPC contractor for the transmission line passing through the Ramsar wetland shall 
mitigate all impacts of the construction activities by adhering to the EMP including all legal and 
contractual mechanisms. The outline Construction Method Statement included in the EMP will 
be detailed up and implementation arrangements agreed as part of EMP by the EPC contractor 
in consultation and with approval of DWC, CEB, ADB and other stakeholders before any work 
commences on the 7 km length of line traversed inside the Vankalai Sanctuary.  
 
19. Operational Mitigation. The key risk to the bird population is collision. Large, less 
maneuverable birds are more vulnerable to collisions with power lines. Impacts mostly related to 
collision of birds with transmission line will be reduced by installation of Line markers, either the 
Swan-Flight Diverter (at 10-30m separation) or Aerial Marker Spheres (at 30-100m separation) 
as discussed in EIA Volume 2 Section 2 (Avian Collision Risk Assessment Report), where the 
transmission line passes through the Vankalai Sanctuary. The following actions have been 
developed for management of each biodiversity feature during pre-construction, construction 
and operation without damaging the ecological system in the Vankalai Sanctuary. CEB will 
undertake the following operational mitigation measures for the habitats and species of 
conservation value identified with the aim of achieving no net loss to biodiversity and if possible 
a net gain in critical habitats: 
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 Mitigation for transmission line construction, electrocution and collisions 45  should 
include: 

o Detailed Construction Method Statement (as above)  
o Tower and line design or configuration following international best practice 
o Line marking following international best practice  
o Insulation following international best practice 
o Perch management techniques international best practice 
o Deterring birds from power lines international best practice 

 Mitigation for wind park collisions should include: 
o To locate wind turbines away from environmentally sensitive habitats including 

legally protected areas  
o Undertake EIA including collision risk assessment informed by adequate bird 

surveys of Wind Park proposals to determine if there is a significant risk of 
collisions  

o To stop (curtail) the turbines during breeding and/or migratory seasons as 
appropriate  

o Installation of radar monitoring system to identify birds’ movement and auto 
cease of the turbine functioning before collision of birds  

 Operation and maintenance of any mitigation provisions such as line markings (to 
ensure ongoing protection to birds) and to minimize the impacts of any maintenance 
activities in the Vankalai Sanctuary by following agreed Construction Method Statement. 

 Inform construction and operation staff (including EPC contractor) on the habitats of 
conservation value and protected and threatened plant, marine and avifaunal species 
within the sanctuary.  

 Review the previously conducted biodiversity surveys for species of conservation value - 
plants, reptiles, amphibians and birds etc. and educate CEB and construction staff about 
EMP, Construction Method statement etc.  

 To prepare as part of the detailed Construction Method Statement a plan to protect 
identified habitats during and post construction based on detailed maps of habitats of 
conservation value developed by DWC.  

 Necessary clearance of areas suitable for breeding birds will be undertaken outside of 
the breeding bird season. Even if work is undertaken outside of the breeding bird 
season, areas of suitable habitat within 10m will be checked by a qualified ecologist from 
DWC prior to commencement of works. If a bird nest is present, a suitable exclusion 
area would be set up and no works will be take place within an appropriate buffer zone 
agreed with DWC until birds have fledged and nesting activity is completed.  

 No mature trees to be removed from the Vankalai Sanctuary area and to avoid 
disturbance to birds and marine life, works only to be carried out during normal daylight 
working hours as specified in the CMS and from 1 hour after sunrise to 1 hour before 
sunset.  

 Prepare as part of the detailed CMS a plan for road access, including clear demarcation 
of areas to be cleared during construction and get approval from CEB and DWC.  

 Prevent and reduce mortality of birds/wildlife from collision from work vehicles and work 
practices within the sanctuary area with details of controls to be included in the detailed 
Construction Method Statement.  

 Methodical establishment of temporary work area and storage or assemblage area 

                                                
45 For international best practice to be incorporated into detailed design refer to: http://www.unep-

aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity 

http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
http://www.unep-aewa.org/en/publication/aewa-conservation-guidelines-no-14-guidelines-how-avoid-or-mitigate-impact-electricity
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under ecological supervision of DWC staff with details to be included in the detailed 
Construction Method Statement.  

 Facilities control (vehicle type, vehicle speed, material, spoil etc.) within Project Area to 
minimise disturbance to avian and marine species with details of controls to be included 
in the detailed Construction Method Statement.  

 Create crossing points for temporary site access roads to ensure no damage to lagoons 
and ensure critical habitat/breeding areas are not disturbed with details to be included in 
the detailed Construction Method Statement.  

 Undertake habitat restoration within laydown and construction (tower erection and 
stringing) areas in the sanctuary area.  

 EPC contractor in partnership with CEB/DWC will conduct community meetings with 
local people to promote awareness of importance of habitats and plant and animal 
species of conservation value.  

 
 Group training for CEB staff and contractors. All (100%) of staff and contractors will 
be educated on the EMP, CMS and BMP through site induction and training; the erection and 
maintenance of information posters at the boundary of the Vankalai Sanctuary and site office; 
within site guidelines and enforcement regulations with strict penalties and incentives (e.g. fines, 
loss of job) established. Infringements and incidents to be recorded and monitored with 
corrective actions being immediately taken. The content and delivery of induction and training 
will be determined through consultation with the external ecological consultants, ecological staff 
of the EPC Consultant and biodiversity experts/NGOs.  
 
 Project Biodiversity Monitoring. Pre-construction and post-construction biodiversity 
monitoring will be completed for at least three years after the end of construction, this will 
include habitat condition monitoring and bird surveys in accordance with the recommendations 
of the Collision Risk Assessment. 
 
 Compliance with Biodiversity Management Plan – for the project mitigation this will 
be managed and monitored on a day to day basis by the ecology staff of the EPC Contractor 
and reported in accordance with the agreed management system and within the regular ADB 
environment safeguards monitoring reports. The monitoring protocol will include a procedure for 
reporting incidents by site staff. A recording and evaluation system will be established which will 
be reviewed by CEB ecological staff no less than on a weekly basis with regular spot checks by 
the external ecological consultants. Corrective measures will be taken immediately where 
necessary including appropriate actions for infringements.  
 
Development of Biodiversity Conservation Plan for Ramsar Site 
  
20. There is no existing management plan or strategy for the Vankalai Sanctuary Ramsar 
site. The DWC and CEB will undertake the following steps in order to develop a biodiversity 
management plan for the Ramsar site with the aim of implementing enhancement/protection 
measures for the habitats and species of conservation value identified and achieving no net loss 
to biodiversity and a net gain in critical habitats: 
 
 Initial baseline assessment and screening - building on data gathered through the 
preparation of the EIA for the transmission line and the Wind Farm, DWC and CEB will work 
with all relevant stakeholders (including Ceylon Bird Club) to gather and synthesize all available 
information on the Vankalai Sanctuary legally protected area, its existing management, its 
ecological condition status, species supported, threats to its biodiversity and opportunities for 
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enhancement. As well as ecological survey data to inform the assessment of ecological 
condition status, this will include details of any existing plans and strategies that relate to the 
Ramsar site, existing administrative arrangements for its management, existing staffing and 
budgets available for management, management aims and objectives, any current monitoring 
protocols and surveys being undertaken, and any existing enforcement arrangements. The 
outcome of the initial baseline assessment and screening will be documented within the detailed 
biodiversity management plan.  
 
 Conservation needs assessment - the project will facilitate a participatory dialogue 
process with all relevant stakeholders to review the conservation needs of the Vankalai 
Sanctuary legally protected area, taking into consideration direct and indirect drivers of change 
and threats and opportunities. This will focus on issues that can be directly addressed through 
improved management (e.g. management of invasive species), as well as external threats that 
may require broader scale interventions such as changes in land use planning and policy (e.g. 
encroachment and conversion from other land uses including roads, railways, transmission lines 
and Wind Park). The outcome of the conservation needs assessment will be documented within 
the detailed biodiversity management plan.  
 
 Assessment of management effectiveness - a baseline assessment of the existing 
management arrangements and its effectiveness for ensuring the ecological condition status of 
the legally protected area is improved or maintained will be undertaken. This will use the World 
Bank/ WWF and Global Environment Facility Protected Area Management Effectiveness 
Tracking Tool to review existing management arrangements and facilitate dialogue with relevant 
stakeholders on improvements to the existing management system that can be implemented 
through the biodiversity management plan: https://www.thegef.org/documents/gef-biodiversity-
tracking-tool. The outcome of this management effectiveness assessment will be documented 
within the detailed biodiversity management plan.  
 
 Monitoring arrangements- a review of existing monitoring protocols and surveys will be 
undertaken. Taking note of this, DWC will then develop protocols for an appropriate long-term 
monitoring programme consistent with the requirements of the EIA and EMP as part of the 
development of the BMP and the monitoring systems will be pilot tested. Long term-monitoring 
indicators to measure the impact of the project and the legally protected area’s ecological 
condition status will be developed. The monitoring program will include a. regular monitoring of 
habitats and vegetation (habitat mapping of types, areas, conditions); b. targeted species 
monitoring (particularly for migratory, congregational, and threatened species) and c. threat 
monitoring (e.g. invasive species, poaching). Bird monitoring will be included as well as more 
detailed mapping and assessment of nesting and breeding habitats. The monitoring program 
will be used both to assess the effect of the project on the bird population, and thus must be in 
accordance with the recommendations of the Collision Risk Assessment with additional baseline 
studies on birds species that may be potentially affected by the project being established, and to 
inform future management of the Ramsar site. The results of monitoring activities will feed into 
updates to the project environmental management plan (EMP) as well as broader support for 
protected area management. 
 
 Preparation of a detailed operational biodiversity management plan and budget – 
based on the outcome of the above assessments, DWC will develop (with support of the 
project) a detailed operational biodiversity management plan that prioritizes key conservation 
actions as well as monitoring, enforcement and associated stakeholder engagement and 
partnerships. The detailed biodiversity management plan will include the outcome of the above 

https://www.thegef.org/documents/gef-biodiversity-tracking-tool
https://www.thegef.org/documents/gef-biodiversity-tracking-tool
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steps along with a conservation (species and habitat) management program based on existing 
baseline data, the conservation needs assessment, and management effectiveness 
assessment. It will also include consideration of financial resource needs assessment, budgets 
needs and any sustainable financing options (such as user fees from eco-tourism for bird 
watchers) for implementing it.  
 
 Species and habitat management program implementation - Implementation of the 
conservation management program included within the detailed biodiversity management plan 
will be supported by the project for the first 5-years. Using project resources, a number of 
prioritised management actions will be financed. These priority actions will be selected with 
agreement of DWC to provide a biodiversity offset for residual project impacts as well as 
additional conservation support. Potential areas for prioritization may include: (i) habitat 
restoration, such as revegetation, invasive species management and protection of breeding and 
nesting habitats from future development and disturbance; (ii) habitat protection, including 
boundary demarcation, signs and patrols; (iii) awareness-raising and collaboration with local 
communities and stakeholders on conservation goals and sustainable management; and (iv) 
sustainable conservation orientated tourism development, such as eco-trails and bird-watching 
facilities. The priority areas will be assessed further during the development of the detailed 
biodiversity management plan. 
 
 Compliance with Biodiversity Management Plan – for the first five years 
implementation of the priority actions this will be managed and monitored by CEB and DWC and 
reported in accordance with the agreed management system and within the regular ADB 
environment safeguards monitoring reports. A recording and evaluation system will be 
established which will be reviewed by CEB ecological staff no less than on a weekly basis 
during construction and on a monthly basis during operation.  
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Annexure 9 Granting of Necessary Wayleaves for Electricity Networks in Sri Lanka - 
Guidelines for Licensees, Divisional Secretaries and Landowners and/or Occupiers 
(A DOCUMENT OF THE PUBLIC UTILITIES COMMISSION OF SRI LANKA dated 27th August 
2009) 
 
INTRODUCTION 
 
 The enactment of the Sri Lanka Electricity Act Nº 20 of 2009 (SLEA) has vested powers 
with the Public Utilities Commission of Sri Lanka (the Commission) to regulate the electricity 
industry of Sri Lanka. 
 Acting on the powers derived, PUCSL has granted licenses to the Ceylon Electricity 
Board (CEB) and Lanka Electricity Company (Pvt) Ltd (LECO). Accordingly, it has become their 
statutory duty to develop, maintain and operate efficient and economical systems for 
transmission and distribution of electricity. 
 Transmission networks are owned and operated by the CEB, whereas the distribution 
systems are owned and operated by CEB and LECO. 
 With more than 80% of the population having access to electricity in Sri Lanka, electricity 
transmission and distribution systems have been made available in almost all areas where there 
is human habitat. In the process, electric lines and associated equipment are (such as poles, 
conductors, reclosers, sectionalisers, various types of switches, metering equipment, staywires, 
transformers, etc.) installed over or under private lands. 
 GoSL target is to provide electricity to all by 2015 and with the economic development 
taking place, demand for electricity is growing at a steady pace. This will necessitate the 
licensees to use more and more private lands in future as well, to install their networks. 
 The licensees need to have access to these lands for the purposes of erecting, 
inspecting, maintaining, repairing, adjusting, altering, replacing or removing the lines or other 
equipment. 
 In these Guidelines, 'wayleave' in relation to a land means such interest in the land as 
consists of a right of a licensee, to install and keep installed, an electric line: on, under, or over 
that land; and to have access to that land for the purposes of inspecting, maintaining, adjusting, 
repairing, altering, removing or replacing such electric line. 
 This document is intended to provide general guidance to: 
a) electricity licensees (CEB/LECO) who will be the applicants for the grant of wayleave; 
b) the land owners/occupiers whose land is or may be the subject of such application; and 
c) Divisional Secretaries (who are empowered to act as representatives of the 
Commission) 
 In terms of Section 3(5) of Schedule I of SLEA, the Commission is empowered to 
appoint a person to act on behalf of the Commission to carry out specified functions relating to 
the grant of wayleave clearances. 
 Accordingly, in terms of the Gazette Extraordinary Nº 1604/6 dated 1st June 2009, the 
Divisional Secretaries are appointed as representatives of the Commission, hereinafter referred 
to as "the Person Appointed by the Commission". Pursuant to the appointment as 
representatives of the Commission, the Divisional Secretaries are mandated to: 
a) Look in to issues/objections of the relevant clearing of way‐leaves and installation of 
electrical lines on lands owned by private parties by giving such parties fair hearing on behalf of 
the Commission and make recommendations to the Commission; and 
b) Receive and acknowledge such issues/objections on the above from the relevant parties 
in writing on behalf of the Commission and to take appropriate actions as per above. 
 
 



 

 239 

PROCEDURES TO BE FOLLOWED UNDER SLEA 
 
 The Sections 3 to 7 of Schedule I of the SLEA govern the wayleave clearances whereas 
the Sections 7 to 10 of Schedule II govern the entry into premises. 
 There are two possible scenarios relevant to the grant of a wayleave: for the installation 
of a new electric line/apparatus; or when there is a request by a landowner/occupier to remove 
an existing line/apparatus. The Person Appointed by the Commission would also have to 
consider the matters referred to it in relation to the removal of trees which are/may obstruct, 
interfere or cause a danger to an electric line or plant. 
 
1. Entry into Any Land or Premises 
 
 Where a licensee wishes to enter a land or premises for the purpose of installing an 
electric line/plant, minimum of three (3) days’ notice (specimen notice: appendix 1) stating the 
nature and extent of the work intended to be carried out, has to be given to the occupier if the 
land is occupied and to the owner if it is not occupied. 
 In cases where the land is not occupied and the name and the address of the owner 
cannot be ascertained, the notice referred to above should be exhibited at a conspicuous 
position of the land. 
 If the land/premises is used/reserved for a public purpose, then the notice has to be 
given to the officer or any other person in charge of that land/premises. 
 Licensee shall issue written authorisation to the person who is exercising the powers to 
enter the land/premises. 
 If by way of entering the land/premises, if any damage is caused to the land or to any 
movable or immovable property or caused any disturbance to any person, then he/she may 
claim compensation from the licensees. The Commission will determine the extent of 
compensation to be paid. 
 Where the efforts made by a licensee to enter any premises under the powers conferred 
to it by the SLEA were unsuccessful, the permission should be sought by applying to the 
Magistrate’s Courts having jurisdiction over the place and its decision shall be final. 
 
2. Obtaining a Wayleave for a New Electricity Line/Plant 
 
 All efforts should be made by the licensee who requires the wayleave, to enter into an 
agreement with the landowner/occupier to obtain such wayleave. The terms and conditions of 
the agreement shall include, among others, the period for which the wayleave is granted 
 (if it is not permanent) and the compensation to be paid by the licensee for the 
disturbances 
 and/or damages caused by the installation of the new line/plant. 
 Where the licensee is unable to reach an agreement with the landowner/occupier in 
relation to obtaining the wayleave, it shall give the landowner/occupier a minimum of twenty one 
(21) days’ notice (specimen notice: appendix 4) requiring the grant of wayleave. 
 If the landowner/occupier fails to grant the wayleave within the period specified in the 
notice or grants the wayleave subject to the terms and conditions which are not acceptable to 
the licensee, within seven (7) days from the expiry of the period specified in the notice, the 
licensee may make an application to the Person Appointed by the Commission requiring the 
grant of the wayleave. (particulars to be submitted along with an application to grant of 
wayleave. 
 In the application, it is necessary for the licensee to prove that the acquisition of the 
wayleave is necessary to carry out its licensed activities and most importantly that it has taken 
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all possible measures to reach an agreement, but have been unsuccessful. 
 The application shall not be considered, if the proposed line is to be installed over a land 
which is covered by an authorised dwelling or permission has been granted to construct a 
dwelling. 
 On the receipt of a successful application, the Person Appointed by the Commission will 
hold an inquiry, to provide an opportunity for the occupier or the land owner (where the occupier 
is not the owner) to be heard, and forward his/her recommendations to the Commission relating 
to the application within fourteen (14) days of the receipt of such application. 
 Within six (6) weeks of the application, considering the recommendation of the Person 
Appointed by the Commission: 
a) the Commission may either authorise or prohibit the licensee any of the acts mentioned 
in the notice (issued to the land owner or occupier) either unconditionally or subject to such 
terms, conditions and stipulations as it thinks fit; or 
b) if the Commission is satisfied that the acquisition of that wayleave is necessary for 
carrying on of the activities authorised by the license of the licensee, recommend to the Minister 
to acquire the wayleave under the Land Acquisition Act. 
 If the Commission's recommendation to acquire the wayleave is approved, the Minister 
may by an Order published in the Gazette acquire the wayleave under the Land Acquisition Act 
and transfer to the licensee. Wayleave acquired through the Land Acquisition Act shall not be 
subject to any provision of any enactment and shall bind any person who has been the 
owner/occupier of the land over which wayleave has been granted. 
 In addition, the Person Appointed by the Commission will also recommend to the 
Commission the amounts of compensation payable to the owner or occupier of the land. 
Licensee is bound to pay compensation, as determined by the Commission, to the owner or 
occupier of the land. If the owner is unknown or the ownership is subject to dispute, licensee will 
deposit the sum to be paid as compensation in the district courts and inform the relevant parties 
accordingly or exhibit that notice at a conspicuous position of the land. 
 Any person who is aggrieved by the Commission's determination on the subject of 
compensation could institute action in a Court of proper jurisdiction against the licensee. 
 
3.  When a Request is made by the Owner/Occupier of a Land to Remove an Existing 
Electricity Line or Plant 
 
 Where an existing wayleave: 
a) is determined by the expiration of the period specified in the agreement; 
b) is terminated according to a term contained in the wayleave agreement; or 
c) ceases to be binding following a change in ownership or occupancy, 
d) the landowner/occupier may request for the removal of the electricity line/apparatus by 
giving three (3) months’ notice. 
 On receipt of such notice, the licensee is required to comply with the notice and remove 
the electricity line/apparatus before the end of the specified period. However if it does not want 
to comply with the request, all efforts should be made by the licensee to enter into a fresh 
agreement with the landowner/occupier in order to secure such wayleave. 
 Where the licensee is unable to reach an agreement with the landowner/occupier in 
relation to securing the wayleave, an application would have to be forwarded to the Person 
Appointed by the Commission to secure the wayleave (as explained in previous section), within 
three (3) months of the notice. (particulars to be submitted along with an application to secure 
the wayleave 
 In the application, it is necessary for the licensee to prove that the wayleave is 
necessary to carry out its licensed activities and most importantly that it has taken all possible 
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measures to reach an agreement, but have been unsuccessful. 
 On the receipt of a successful application, the Person Appointed by the Commission will 
hold an inquiry, to provide an opportunity for the occupier or the land owner (where the occupier 
is not the owner) to be heard, and forward his/her recommendations to the Commission relating 
to the application within fourteen (14) days of the receipt of such application. 
 Within six (6) weeks of the application, considering the recommendation of the Person 
Appointed by the Commission: 
a) the Commission may either authorise or prohibit the licensee to keep installed the 
electricity line/apparatus specified in the notice issued by the land owner/occupier either 
unconditionally or subject to such terms, conditions and stipulations as it thinks fit; or 
b) if the Commission is satisfied that the acquisition of that wayleave is necessary for 
carrying on of the activities authorised by the license of the licensee, recommend to the Minister 
to acquire the wayleave under the Land Acquisition Act. 
 If the licensee is prohibited to keep installed the electricity line/apparatus specified in the 
notice, the licensee will be required to remove the electricity line/apparatus within one (1) month 
from the date of the Commission's decision or such longer period as the Commission may 
specify. 
 
4.  Removal of Trees which are/may Obstruct, Interfere an Electric Line/Plant or 
Constitute an Unacceptable Danger to Public (flow diagram showing the procedure: 
Appendix 8) 
 
 When a tree is in close proximity to an electricity line/plant installed or to be installed and 
if the licensee is of the opinion that it will obstruct or interfere with the installation, maintenance 
or working of an electric line/plant or is a source of danger to public, a notice is required to be 
issued to the occupier of the land with a copy to the owner (where the occupier is not the owner) 
of the land requiring him/her to fell or lop the tree or cut back its roots, within a period of three 
(3) days. 
 If the occupier complies with the notice, licensee shall pay the reasonable expenses 
incurred by him/her in complying with the requirements of the notice. 
a) =-09873Do it in accordance with good arboricultural practices and so as to do as little 
damages as possible to trees, fences, hedges and growing crops; 
b) Cause the felled trees, lopped boughs or root cuttings to be removed in accordance with 
the direction of the owner or occupier; and 
c) make good any damage caused to the land 
 However, if a counter‐notice is received objecting to the requirements of the notice within 
the three (3) days, the matter shall be referred to the Person Appointed by the Commission to 
hold an inquiry, where all parties will be heard. (particulars to be submitted along with such 
referral: appendix 9) 
 On the receipt of such referral, the Person Appointed by the Commission will hold an 
inquiry, and forward his/her recommendations to the Commission within fourteen (14) days of 
the receipt of such referral. 
 Upon receipt of the recommendation of the Person Appointed by the Commission, the 
Commission may make an order: 
a) allowing the licensee to cause the tree to be felled or lopped or its roots to be cut back, 
after notifying any person by whom a counter notice was given; and 
b) determining any question as to what expenses (if any) are to be paid to the licensee by 
the owner or occupier of the land. 
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Annexure 10: Economic Analysis - Technical Options 
 
A. Background 

 
1. The Environmental Impact Assessment (EIA) Study for Mannar–Nadukuda Transmission 
Line study has identified that the route adjoining the railway track represents the pathway that 
has the least environmental damage. The route passes through lesser populated areas and 
plantation/forest areas and has minimum right-of-way problems. The preferred route creates a 
minimum disturbance to the reserve forests and adjoining sanctuary and national parks. 
 
2. Overhead transmission line (OHL) is used as the baseline transmission technology. The 
main issue with the OHL is bird collision and that the bird collision risk study along the Vankalai 
Sanctuary indicated that even with mitigation options, a medium to high residual increase over 
baseline mortality will still exist for a number of bird species. 

 
3. A key question which is currently being assessed by the team of experts is whether the 
residual increase in mortality would constitute higher than 1% of the total baseline bird 
population. If it is below this threshold level, then mitigation measures and implementation of 
biodiversity management plan would then be sufficient. 

 
4. This assessment covers evaluation of three alternative transmission technical options for 
the selected transmission route: i) fully underground transmission system; ii) partially 
covered transmission system (the 7-kilometer transmission line that will be passing through 
the Vankalai Sanctuary will be fully covered while the rest would be overhead); and iii) 
overhead transmission line. 

 
B. Least-Cost Option 
 
5. Based on the costs for OHL and underground transmission systems estimated by CEB, 
the study calculated the levelized costs of evacuating power from Mannar Wind Park for the 3 
alternatives. The levelized cost in this context is defined as the net present value of the unit-cost 
of electricity over the lifetime of the transmission asset. This is calculated by dividing the net 
present value of all costs over the lifetime of the project by the present value of the total 
electricity evacuated by the project. 
 
6. All costs were expressed in 2016 prices. A domestic price numeraire was used, 
expressing all costs and benefits into local currency (LKR). The exchange rate in April 2016 of 
LKR 146 = $1.0 and a discount rate of 12 percent were used in the calculations. The study 
assumed that there are no significant distortions in the wage rates for skilled labor. On the 
contrary, a shadow wage rate of 0.80 was used to estimate the economic value of unskilled 
labor. Capital costs included physical contingencies but excluded taxes, price contingencies, 
and financial charges during construction. A period of 40 years was used for the economic 
assessment. 
 
7. The transmission project is designed to evacuate power from the planned Mannar Wind 
Park. The Long Term Generation and Expansion Plan 2015-2035 identified a total of 375 MW 
installed capacity to be developed between 2018 and 2025 in the area. Mannar wind power 
projects, as specified in the Plan, have plant capacity factors of 42.3% and plant availability of 
91%. The wind power generation was estimated based on the investment sequencing specified 
under the Long Term Generation and Expansion Plan 2015-2035. 

 



 

 243 

8. The overhead transmission system has the lowest levelized cost at LKR 0.91 per kWh. 
On the other hand, the fully underground option yields a levelized cost of almost 5 times that of 
overhead transmission line at LKR 4.30 per kWh. The partially covered option has a lower 
levelized cost of LKR 1.81 per kWh. 
 

Table 1: Levelized Cost 

 

Financial 
Cost 

(LKR million) 

Economic 
Cost 

(LKR million) 

Levelized 
Cost 

(LKR/kWh) 
1. Fully underground TL 28,994 27,773 4.30 
2. Partial underground TL 11,624 11,140 1.81 
3. Overhead TL 5,835 5,596 0.91 

Note: Financial costs of fully underground and overhead TL were estimated by CEB. Partial underground 
financial costs were derived from the CEB data. 
 

C. Cost-Benefit Analysis 
 
9. The main benefit of the Mannar–Nadukuda transmission project is the incremental 
consumption that is generated by an additional electricity supply from wind power projects. The 
incremental consumption due to wind power generation would amount to 302 GWh for 100 MW 
installed capacity in 2018 and would increase to 1132 GWh for the total installed capacity of 375 
MW in 2025. 
 
10. The economic value of the increase in consumption due to increased supply was 
estimated using the methodology recommended in ADB’s Cost Benefit Analysis for 
Development: A Practical Guide (2013). Incremental benefits were valued as the relevant area 
under the demand curve, which comprises sales revenue plus consumer surplus. Sales revenue 
was estimated using incremental output of the project and average consumer price. The 
consumer surplus was estimated by the following equation: Consumer surplus = 0.5[P1 (ΔQ)2] / 
[ed Q1] = 0.5 [ΔQ.ΔP], where P1 is the prevailing electricity price, and Q1 is electricity 
consumption without the project. With the project, the electricity consumption increases to Q2 
with ΔQ being the additional consumption from reduced losses. ed is the absolute value of the 
price elasticity of demand. The study used the price elasticity value of -0.43 which represents as 
the average for Asia, as estimated by the ADB Guideline. 

 
11. For this project, the cost of supply was added in the annual costs. The levelized cost of 
electricity (LCOE) for wind power generation was estimated based on the investment costs 
specified in the Long Term Generation Expansion Plan 2014-2034. Costs were shadow priced. 
Economic LCOE was estimated to be LKR 13.431 per kWh. 

 
12. Costs and benefits streams for each project components were compared and the 
economic IRRs were calculated. The EIRR is the main economic performance indicator used in 
the analysis. In estimating the EIRR, the study used a hurdle rate of 12% and an economic 
lifetime of 40 years for these projects. 
 
13. The EIRR of the alternatives are shown in Table 2. The fully underground option has 
EIRR value of less than 12% while all other alternatives have EIRRs higher than this hurdle 
rate. This means that the fully underground TL option is not economically viable for this project. 
The other options are however beneficial to the economy. Among these 2 projects, the 
overhead transmission line generates the highest benefit with more than 40% EIRR. 
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Table 2: Economic Feasibility of Alternatives 
 EIRR 
1. Fully underground TL 11.8% 
2. Partial underground TL 24.8% 
3. Overhead TL 40.4% 
Discount Rate 12.0% 

EIRR = economic internal rate of return. 
Source: Consultant’s Estimates. 

 
D. Sensitivity Analysis 
 
14. For all three alternatives, variations in capital costs, O&M costs and benefits do not 
significantly affect their project EIRRs. With the assumed variations in key parameters shown in 
Table 3, EIRRs of partially underground and fully overhead systems would not drop below the 
benchmark rate of 12%. The EIRR of fully underground alternative, on the other hand, never 
reached the 12% hurdle rate. 
 

Table 3: Sensitivity Analysis 

  Fully 

Underground 

Partial 

Underground 

Fully 
Overhead 

   EIRR 

1. Base 11.8% 24.8% 40.4% 
2. Capital costs (10% increase) 10.7% 23.0% 37.9% 
3. O&M costs(20% increase) 11.7% 24.6% 40.2% 
4. Combined 10.6% 22.9% 37.7% 

EIRR = economic internal rate of return. 
 
E. Conclusion 
 
15. The study estimated the levelized costs and EIRRs of the 3 alternatives. The main 
results are the following: 
 

a. The fully overhead option yields the lowest levelized cost and greatest benefit to the 
economy. If it could be demonstrated that the overhead transmission line equipped 
with bird collision mitigation technologies would result a residual increase in bird 
mortality lower than 1% of the total baseline bird population, then the overhead 
transmission line would be the best option for the project. 
 

b. If however the additional bird collision study would show that the residual increase in 
bird mortality is higher than 1% of the total baseline bird population, then the partially 
covered transmission option would be the desirable option for the project. 

 
c. The fully underground option would not be economically feasible for this project and 

should not be further pursued. 
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Annexure 11: Consent Letters from Stakeholders to CEB’s 100 MW Wind Park 
 
1. Letter of Approval from Department of Wildlife Conservation 
2. Letter of Approval from Sustainable Energy Authority 
3. Letter of Approval from Coastal and Department 
4. Letter of Approval from Department of Agrarian Development, Mannar 
5. Letter from Civil Aviation Authority of Sri Lanka 
6 Letter from Irrigation Department 
7. Letter from RSC (North) National Water Supply and Drainage Board, Vavuniya 
8. Letter from Divisional Secretariat Mannar Town 
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Annexure 12:  Outline of Construction Statement Method 
(For working inside Vankalai Sanctuary along 220 kV Nadukuda–Mannar Transmission Line) 
 
1.0  INTRODUCTION  
 
This document outlines the methodology for the construction of the transmission line through 
the Vankalai Sanctuary for evacuating power generated from the Wind Park on Mannar Island. 
 
The Engineering Procurement and Construction (EPC) Contractor, in agreement with CEB, shall 
ensure the line construction shall be carried out strictly in accordance with the approved 
Environmental Management Plan (EMP), Biodiversity Management Plan (BMP), and permits of 
the Central Environment Authority (CEA), the Project Approving Authority (PAA) and the 
Department of Wildlife Conservation (DWC). 
 
Specific work requirements in addition to the EMP to be imposed on any EPC Contractor for 
working inside the Vankalai Sanctuary are further detailed in this Construction Method 
Statement.  
 
This type of specialized statements can only be developed by EPC contractor who has trained 
engineers and technologists and worked in wetlands to prepare tasks, estimates, 
implementation scheduling etc. EPC contract bidders must be requested to keep a flexible 
budget for this activity. They will most likely include design mitigation – reduction of impacts 
through site design, mitigation to reduce impacts during the construction following industry best 
practice. EPC contractor must coordinate with staff officer designated for Vankalai Sanctuary by 
the Department of Wildlife for any construction related issues, and environmental safeguard 
staff from CEB. 
 
2.0 DESIGN PHILOSOPHY  

 
The Transmission line shall be constructed in accordance with the EMP and BMP (to be 
prepared by CEB and DWC).  
 
Period of Working inside sanctuary 
 
The period of construction within the sanctuary must be finalised between the EPC contractor, 
CEB and Department of Wildlife Conservation (DWC). The seasons for construction can be 
decided based on the following schedule given in Table below. 
 

Table: Timing of Construction in Vankalai Sanctuary 
No. Season Period Construction work 
1 Dry Season February-September Make foundations, 

stringing erection 
2 Migratory period  

Wet Season (NW Monsoon) 
October – January None in Vankalai 

sanctuary 
3 Breeding season for many of the 

native birds. Many of the ground 
nesting birds breed in Adams bridge 
or dry or semi-dry bed of water bodies 
such as korakulam away from the 
transmission line ROW. Migrant birds 
are absent 

May - August Tower construction 
can be done. 
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The table above depicts the various season when the work can be done by the EPC contractor. 
For example, during the migratory season when the majority of birds are present in the project 
area and the greatest risks from construction disturbance will occur and hence no work shall 
happen inside the sanctuary area during this season.  
 
The tower erection inside the lagoon area shall only be done between February – April using the 
dry season as well as avoiding both migratory and breeding season. 
 
No work will be undertaken until 1 hour after sunrise to 1 hour before sunset. Typically, all work 
prior to the commissioning, including access to the site by lorries except for the delivery of tower 
line parts and its erection shall be restricted to the hours of 07.00 – 18.00 except other than to 
prevent or remedy any environmental or health and safety risks or where the quality of the 
project or construction element could be compromised. Any permission for working in the 
sanctuary outside the timings described above will have to be agreed with the Department of 
Wildlife Conservation prior to commencing.  
 
Ecological Monitoring 
  
An Environment Manager (EM) will be appointed by the EPC contractor to demarcate areas that 
have endangered/critical endangered/vulnerable/nearly threatened speciesbased on the survey 
conducted in the EIA documents. The EM will also conduct onsite monitoring during 
construction period and direct all construction staff to use caution while approaching any water 
holes, or breeding area. He will issue written guidelines for use by all construction staff that will 
adhere to the agreed protocol mentioned in the Environment Impact Assessment (EIA) and 
provide as the key contact person for calling upon retained professional support/Department of 
Wildlife Conservation.  
 
Wildlife/biodiversity management plan 
 
Wildlife, marine fauna and avian fauna shall be protected from entering and becoming trapped 
in any part of the works on the site which must be prevented by erecting fences, provide 
crossings or escape routes where necessary.  
 
A BMP will be provided along with the EMP for the site and the detailed measures required to 
enhance ecology will be included in the EIA and BMP. All site personnel should be made aware 
of their environmental responsibilities at the site prior to being allowed to work on site.  
 

To avoid introduction of any invasive species in the Vankalai Sanctuary due to on-going 
construction work, all plant and machinery that is used in the sanctuary as well as boots of 
workers should be completely cleaned before use so as to not transfer seeds/rhizomes from 
outside the sanctuary area.  
 
Physical Cultural Resources 
  
There is no archaeological sensitive area inside the proposed project boundary within the 
Vankalai Sanctuary. Given that excavation and earth moving works will be involved, the chance 
find procedures will be applied. 
  
Local labor/content 
 
Where available the quietest plant and/or machinery will be employed and maintained in good 
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working order with appropriate silencers, mufflers or acoustic covers fitted inside the sanctuary. 
Stationary noise sources will be shielded by acoustic barriers.  
 
Communications 
 
The EPC contractor will try to use local skilled and unskilled labor, petty contractors, plant and 
materials to maximise the benefit to the local community. Throughout the construction period 
inside the sanctuary, the EPC contractor will communicate with all stakeholders of the project – 
bird clubs, NGOs, Government agencies, and local public etc.  
 
3.0 PLANNING AND PHASING OF WORKS  
 
Access Roads  
 
Great care will be taken to ensure dust/mud from the site roads does not become a hazard on 
the route and also cause inconvenience to birds present in the area. A monthly monitoring 
regime will be set up and the weekly site safety checklist will be amended to include a visual 
check once per week (minimum). The area will be visually inspected and observations recorded 
daily.  
 
Where the road alignment crosses existing drainage channels, pipe bridges will be used. The 
pipes will be sized according to the width of the crossing and installed in such a manner that will 
not interrupt the flow of the water course or artificially raise or lower the water bed.  
 
The access road is a typical straight running path of 5 m width. There will also be some local 
widening on the bends, junctions and around tower bases for the safe passage of large vehicles 
and working area. All machinery shall work within the construction corridors as indicated on 
contract drawings. Vehicle movement will be restricted to access road except during tower base 
construction.  
 
The EPC contractor shall video survey of the proposed route and will identify any existing 
defects. This video report will be used to determine if any construction has deterioration on the 
route of the access road. Well-graded granular fill will be spread and compacted in layers to 
provide a homogeneous running surface. The thickness of layers and amount of compaction 
required will be decided by the EM based on the design which will take account of the 
characteristics of the material and the compaction plant to be used. These will be regularly 
maintained and road conditions monitored to ensure other public roads in the area are not 
contaminated with mud or dust.  
 
During construction, it is mandatory for EPC contractor to ensure that Vankalai Sanctuary’s 
wetland vegetation, salt marshes and mangrove habitat etc. does not get disturbed - thereby 
ensuring natural breeding areas for bird species are not degraded`. Accordingly, the contractor 
must ensure that during construction, suitable vehicles with smaller tracks/wheel base that 
minimises ground pressure are used.  
 
Concrete  
 
Concrete is highly alkaline and corrosive and can have a detrimental impact on watercourses. 
No concrete trucks, holding pans, tools, equipment or materials must be washed in sanctuary 
area. Concrete mixing and material storage areas will not be situated in the sanctuary area. 
Sulphate resistant concrete shall be used where geological conditions dictate thereby 
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preventing long term corrosion of concrete. 
 
Noise 
 
All works will be carried out in accordance with the Sri Lanka’s noise legislation. EPC contractor 
and its suppliers of construction materials should strictly implement noise control regulations 
stipulated by the CEA in 1996 (Gazette Extra Ordinance, No 924/12) for all construction 
vehicles and equipment. 
 
Working in the Vicinity of Water/Buffer Zones (The buffer zone usually extends about 50 
meters before the lagoon area.) 
  
The following procedures apply to the general construction activities either within watercourses 
or in the vicinity of lagoons/watercourses.  

 Roads and storage areas to be built outside buffer zone to any lagoon or watercourse.  
 The work should be planned in dry season in order to minimise generation of pollutant 

laden runoff.  
 Cement and concreting operation to be kept outside buffer zones to avoid contamination 

of lagoon/watercourse.  
 Runoff from any tower excavation shall not be pumped directly to any 

lagoon/watercourse. Where dewatering is required, water shall be pumped out to a 
predesigned lined pool where it can be treated to remove colloids prior to reentry to any 
natural drainage.  

 
Forestry Clearance Works  
 

 If any forest is present across parts of the project site, the EPC will ensure prior 
clearance in line with DWC guidelines prior to the construction of the project. 

 Felling/Tree cutting will be kept minimal. Land disturbance will be stabilised as soon 
as possible. Working timeframes shall take into consideration other factors such as bird 
nesting season and other ecological constraints. 

 
Drainage 
 
EPC contractor shall conduct temporary drainage and silt management study prior to startup of 
earthworks (including preliminary or enabling works) proceeding to construct any linear works 
(access roads, tower bases), and other infrastructure. Temporary bunds/fences should be 
erected in areas where risk of pollution to any lagoon/watercourse is identified.  
 
Danger Marking  
 
The area to be used as storage for materials will only be marked at the corners using rods and 
Danger Tape. Any construction site shall be clearly marked. Warning notices must be displayed 
for each specific health and safety issue that could result in personnel accident.  
 
Environmental & Waste Management  
 
EMP lays out the details for environmental management and waste management measures to 
be adopted during the construction phase. Waste and sanitation facilities will not be located in 
sanctuary area, any waste will be collected and transported off site, and emergency use 
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facilities (if any) will be completely sealed with no discharge to sanctuary. Mannar Pradeshiya 
Sabah maintains a solid waste disposal site at coordinates 8°59'24.91"N 79°54'21.05"E in 
Sinnakadu Gram Niladhari division in Mannar Island. The project will use this site for solid waste 
disposal.  
 
 Hazardous Waste Disposal: During the construction there won't be any hazardous 
waste generation. However, the EPC contractor will dispose of any 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. Transportation of the same shall 
be in sealed trucks to avoid any spillage in the sanctuary area. 
 
 Pollution Control  
 

In the event of a hazardous waste spillage such as oil, fuel and chemicals, occurring on a tower 
construction site, mitigation measures shall be taken to avoid any potential environmental 
impacts/risks associated with such hazard.  
 
 Maintenance  
 

Plant and site vehicles are to be well maintained and any vehicles leaking fluids must be 
removed from site immediately. Any servicing operations would take place over drip trays.  
 
 Storage of Fuels, Oils and Chemicals  
 

Plant Refueling: Where possible, mobile plant will be refueled outside the sanctuary area. 
However, some immobile equipment may have to be refueled and hence any fuel and/or oil 
deliveries shall take place within the designated refueling area only. There will no storage of fuel 
oils, chemicals etc., at sites inside the sanctuary area. 
 
 Diesel Generators: Generators (if required) will be kept in the designated refueling area 
and will be refueled every day. No storage of fuel inside the sanctuary area.  
 
5.0  CONSTRUCTION  
 
Main construction activities inside the Vankalai Sanctuary are: 
 Vegetation clearance or trimming along the route 
 Access tracks 
 Foundation excavation and concreting 
 Cable stringing 
 Line stringing and tensioning 
 Contractor’s day-time camp, yard and workshop 
 Waste disposal 
 
Temporary Site Compound and Parking  
 

The daytime temporary storage area should be constructed at the one location on either side of 
the lagoon. The area will be selected so that trucks, concrete mixer must have enough place to 
reverse without spoiling area outside the track and causing any collision risk with other vehicles 
and construction crew in the area. Areas will be constructed as site roads and used as vehicle 
standing area during deliveries and for parking of site vehicles. 
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Dewatering of foundations 
 

The EM must supervise dewatering activities and ensure that all dewatering from foundation 
excavations is controlled and pollution prevention measures are applied.  
 
Access roads 
  
Accessed roads will need to regularly spray water onto the site tracks to dampen down the 
airborne dust particulate.  
 
Construct Floated/mat based tracks 
 
The access roads will be a combination of excavated or floated/mat based track for protection of 
wetland/meadow between two tower bases.  
 

 
Mats used in a wet meadow Mats used in a wooded wetland 

Use of Mats in areas having seagrass meadows 
 
Tower Base construction 
 

Excavated tower foundations will result in large volumes of displaced inert spoil/excavated 
materials. EPC contractor through the EM must supervise measures required to manage silt 
laden runoff from spoil, silt laden runoff from pumped dewatering, and contamination from 
concrete from tower bases: 

 Concrete mixture must not be allowed to enter lagoons/watercourses and drainage from 
tower excavation where concrete is being poured will not be discharged directly into 
existing watercourses/lagoons without appropriate treatment.  

 Stockpiling of materials and locating essential stockpiles as far away from watercourses 
or (outside buffer zones). Excavated clays are to be battered back and covered 
by topsoil in order to minimise potential for runoff from exposed clays. Any excess inert 
spoil from construction must be carried out of the sanctuary area and must be disposed 
of as per directions of the regulatory body. 

 
Reinforced Cement Concrete (RCC) 
 
A layer of concrete blinding will be laid approximately 75 mm thick directly on top of the newly 
excavated flat level surface at suitable depth. High tensile steel reinforcement will be fixed in 
accordance with the designer’s drawings. The foundation anchorage system will be installed, 
levelled and secured to the blinding. Ductwork/formwork will be erected around the steel cage 
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and propped; and concrete will be placed using a concrete mixer truck and compacted when in 
the forms using vibrating device in shape and size as per drawings. Upon completion of the 
concreting works the foundation base will be covered and allowed to cure. Following the curing 
period, the formwork will be removed and the foundation will be backfilled with a cohesive 
material, where possible using the material arising during the excavation, and landscaped using 
the turf set-aside during the excavation.  
 
Tower Erection 
 

The tower members will be erected manually, all fasteners tightened; and all accessories will be 
erected as per design of the tower arms. EM shall ensure that no untoward accident happens 
during the manual erection process. 
 
Stringing of Cable 
 
The stringing will be carried out manually to avoid damage to the ground as normally a tractor is 
used to pull the cable that would spoil the meadow or sea grass more extensively. EM will 
ensure complete protection of such grasses.  
 
6.0 RESTORE/REPAIR AFTER WORK COMPLETION 
 
Restoration of Surface Water channels  
 

Where-ever the access roads are decommissioned, any cross drains should be restored to the 
original flow design. If any excessive volumes of wastewater containing silt and other 
contaminants have collected in the drainage ditches, it must be dewatered using suitable 
equipment and disposed of outside the sanctuary. Any wet cement and raw concrete that is 
clogging them should be manually scraped and removed from sanctuary area. 
 
Preserving top soil  
 

Permanent spoil heaps or berms left standing after completion of tower bases should be 
covered with biodegradable matting in order to expedite establishment of vegetation inside the 
sanctuary area.  
 
Reseeding and restoration 
 
On wet and marshy ground, it is necessary to store excavated materials on a geotextile in order 
to minimise disturbance to the vegetation below. Upon completion of the project, the access 
road will be decommissioned by backfilling the area with the material arising during excavation, 
landscaping with topsoil and seeding with native species if advised by the DWC. 
 
Disposal  
 

Waste Management, Treatment and storage  
 

Any recyclable waste if still stored at the time of completion of tower line erection and work site 
dismantling inside the sanctuary area, must be removed by a certified recycler. Care must be 
taken that chemical containers, used oil and filters, solvents, paints, electrical items, 
contaminated materials and hazardous refuse, if any, which are all classified as “special waste” 
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should be removed from the sanctuary area and disposed of through licensed contractors at 
licensed landfill site in keeping with international good practise. Similarly, any inert excavated 
spoil/waste generated must be transported outside the sanctuary to a designated place by the 
EPC contractor under advice of local regulatory body.  
 
Restoration of habitats 
 

It is of paramount importance to minimise disturbance to flora and marine/avian fauna whilst 
carrying out the construction works, and to ensure that disturbed habitats regenerate quickly 
after completion of the works. Re-vegetation will be done in consultation with DWC. 
 
7.0 ILLUSTRATIVE CMS CHECKLIST FOR EPC CONTRACTOR 
 
Mitigation Measures 
 

Some of the mitigation measures that must be performed by the EPC contractor include: 
• timing/schedule of works and details of hours of working. Particularly, work inside the 

sanctuary must be undertaken until 1 hour after sunrise to 1 hour before sunset. 
Construction timing as suggested in the EIA document earlier (Table attached earlier) 
must be adhered to. 

• sediment control and pollution control measures at each tower site 
• measures to control the emission of dust and dirt during construction 
• areas for loading, unloading and temporary storage of materials used in construction of 

tower 
• movement of construction vehicles for material delivery, waste collection, cranes, 

parking area,  
• construction of access route to the tower sites, usage of boat etc. 
• disposal of construction waste from construction work at tower site. 

 
An illustrative checklist for the EPC contractor is attached below: 
SNo. Procedure to be followed Yes/No Impact Action Taken 
A General Procedures    
1 Site induction for each workman prior to 

commencing activities on site 
   

B Pre-Construction & Site Preparation    
1 Mark work areas, exclusion areas that are 

situated in the protected areas 
   

2 Designate and fence material storage 
area, personnel area 

   

3 No storage for chemicals, no permanent 
surfacing 

   

4 Provide orientation training to construction 
staff on working methods in sanctuary 
area 

   

C Access to Each tower site in the wetland    
1 Ensure access route to tower footing in 

wetland minimized to ensure minimal 
disturbance to flora and fauna 

   

2 Use of matting/geotextiles inside dry/wet 
areas for tower access in sensitive areas 
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SNo. Procedure to be followed Yes/No Impact Action Taken 
3 Usage of railway track area allowed for 

access with appropriate permissions from 
railways 

   

D Tower Foundation construction    
1 Procedure for excavator to reach the 

tower foundation site – use matting on 
seagrass/sea meadows for protection 

   

2 Planning for stacking of dugout soil from 
foundation 

   

3 Dewatering of the area excavated for 
tower foundation erection- prevention of 
pollution and damage to marine flora and 
fauna 

   

4 Pre-cut/bent steel to be brought to tower 
site for fixing in the dugout foundation 

   

5 Usage of premix concrete lorry with long 
boom to fill concrete. 

   

6 Backfilling and compaction at foundation 
to be followed by removal of excess soil 
ensuring no marine flora or fauna is 
damaged/killed 

   

E Tower Erection    
1 No crane to be used directly over wetland 

or water course area – use matting on 
seagrass/sea meadows for protection 

   

2 Manual erection of tower to ensure no 
damage by heavy cranes and structures 
in wetland area 

   

3 Tower accessories to be lifted using 
winches etc. to avoid heavy cranes 

   

F Conductor Stringing    
1 To ensure minimum water course 

crossing in the wetland area by conductor 
pulling machines such as pullers and 
tensioners etc. If possible, use a boat to 
pay out the cables 

   

2 Construct scaffoldings at corners of water 
areas to avoid conductor touching water 
and ground 

   

3 Installation of Line Markers etc.    
G Removal of construction waste material    
1 Remove all waste material from wetland 

area including excess soil preventing 
water flow 

   

 
8.0  OTHER ENVIRONMENTAL REQUIREMENTS  
 
The EPC contractor identifies environmentally safe working practices and standards for tower 
line erection that must be implemented by all subcontractors. In addition to the above 
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requirements, EPC shall implement the following plans in the sanctuary area: 
 Health and Safety Plan 
 Emergency Procedure in the Event of a Contaminant Spill/accident 
 Water Quality Monitoring Procedure: Water quality monitoring will be undertaken during 

the entire process. Parameter listed in the EIA document (such as total suspended 
solids, biological and chemical oxygen demand, ammonia, nitrates and phosphates, 
turbidity and presence of oils) will be monitored.  

 
9.0  REFERENCE/BASE DOCUMENTS  
 

 Draft EIA/EMP document for the 220 kV Nadukuda–Mannar Transmission line EIA 
document 2016 

 Avian Collision Risk Assessment Report 2016. 
 Avian Critical Habitat Assessment Report 2016.  
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CURRENCY EQUIVALENTS 
(as of 30 September 2016) 

Currency unit – Sri Lankan rupee/s(SLRe/SLRs) 
SLRe1.00 = $0.00682 
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PREFACE 
 
This Environmental Impact Assessment (EIA), prepared according to the Asian Development 
Bank (ADB)’s Safeguard Policy Statement (SPS) 2009 for evaluation of project impacts and 
mitigation measure, comprises of the following: 
 Environmental Management Plan (EMP) including guideline for Construction Method 

Statement prepared to comply with the ADB SPS 2009 and Ramsar Wetland Convention. 
 Environment Monitoring Plan (EMoP) and Grievance Redress, including public disclosure 

according to ADB SPS 2009 and the Ramsar Wetland Convention guidelines.  
 Additional Avian data - Bird Vantage Point surveys, Flight Path, and Water Hole studies 

conducted by Dr. Devaka Weerakoon between 2014-16; wetland ecology, and other 
environmental data, data on marine flora and fauna, hydrogeology and GIS mapping 
collected in 2014. 

 Avian Critical Habitat Assessment Report prepared by Dr. Steve Percival and Prof. Devaka 
Weerakoon. 

 Avian Collision Risk Assessment Report (2016) by Dr. Steve Percival based on avian data 
collected between 2014-2016 for the entire Mannar island including the 7 km long 
transmission line area inside the designated Ramsar Wetland area and the Wind Park area 
on the island (which is an associated facility). 

 Outline of Biodiversity Management Plan for Ramsar Wetland area. 
 
The report comprising two volumes is arranged as follows: 
 
Volume 1: Environmental Impact Assessment including Environmental Management Plan 
This volume represents the final assessment of the environmental impacts of the 220 kV 
Mannar grid substation (GSS) – Nadukuda GSS 29.1 km long transmission line passing through 
the designated Ramsar Wetland, prepared in compliance with ADB SPSP 2009 policy as it 
relates to Ramsar Wetland Convention.  
 
Annexures include outline of Biodiversity Management Plan and Construction Method 
Statement for construction inside Ramsar Wetland Area; Approval under National 
Environmental Act (NEA) by Central Environment Authority (CEA) and Consent  by Department 
of Wildlife Conservation (DWC) to the IEE prepared for the proposed 220 kV Transmission Line 
from Mannar to Nadukuda by PAA (project Approving Agency); and DWC in 2015. 
 
Volume 2: Public Consulations and Avian Collision Risk Assessment Report on Migratory 
Birds in Ramsar Area, Avian Critical Habitat Assessment Report, Data on Project Area 
 
This document lists all public consultations held between 2014-2016 for 220 kV               
Mannar–Nadukuda Transmission Line Project. It also incorporates the Avian Collision Risk 
Assessment Report of 2016, the Avian Critical Habitat Assessment Report and data on baseline 
environmental parameters collected through primary survey, and photographs of sample points 
in the Vankalai Sanctuary. 
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1.0 PUBLIC CONSULTATIONS 
 
List of Public Consultations 
 
1.1 Minutes of the meeting between Department of Wildlife Conservation, Ceylon 

Birds Club (CBC) and Ceylon Electricity Board (CEB) on 24th May, 2016 at DWC 
Head Office 

 
1.2 Minutes of the meeting between ADB, Ceylon Birds Club (CBC) and Ceylon 

Electricity Board (CEB) on 26th May, 2016 at CEB Head Office 
 
1.3 NGO/Bird Club/Environment Bodies Consultation Held on 9 May 2016 
 
1.4 Public Consultation Held on 17 April 2016 
 
1.5 Public Consultation held on February 26, 2016 
 
1.6 Public Consultation Held on 6 April 2014 
 
1.7 Public Consultation Held on 21-23 November 2013 
 
1.8 Communications with NGOs 
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1.1 Minutes of the meeting between Department of Wildlife Conservation, Ceylon 
Birds Club (CBC) and Ceylon Electricity Board (CEB) on 24th May, 2016 at DWC Head 
Office 

 
Date - 2016.05.24 
Place - Department of Wildlife Conservation 
Topic - Development of 100 MW Wind Park (Consist of approx. 50 Wind Turbine Units) 

Along the Coast of Mannar Island 
 
Attended Officers 
 

1. Dr. Sumith Pilapitiya, Director General, Department of Wildlife Conservation 
2. Mr. Manjula Amararathna, Deputy Director (NRM), Department of Wildlife Conservation 
3. Mr. M.S.L.R.P. Marasinghe, Deputy Director (Planning & ICT), Department of Wildlife 

Conservation 
4. Prof. B. M.P.Singhakumara, Consultant, Wind Power Project 
5. Dr. P. Samaraweera, Chairperson, Ceylon Bird Club 
6. Dr. Sudheera Bandara, Member, Ceylon Bird Club 
7. Mr. Uditha Hettige, Member, Ceylon Bird Club 
8. Mr. H.K. Ileperuma, Project Director, Ceylon Electricity Board 
9. Mr. Anuruddha Tilakeratne, Project Manager, Ceylon Electricity Board 
10. Mr. Rohitha Gunawardhene, Head, Environment Unit, Ceylon Electricity Board 
11. Mr. K. Ramjee, Electrical Engineer, Ceylon Electricity Board 
12. Mr. K.S.M.R. Sanjeewa, Electrical Engineer, Ceylon Electricity Board 
13. Mr. Kelum Niranjan, Civil Engineer, Ceylon Electricity Board 
14. Mr. U.N. Piyasiri, Civil Engineer, Ceylon Electricity Board 
15. Mr. A.M.A. Alwis, Electrical Engineer, Ceylon Electricity Board 
16. Mr. A.A. Thushara, Ceylon Electricity Board 
17. Mr. Randula Wijeratene, Project Engineer, Ceylon Electricity Board 
18. Mr. R.H.P.S. Udayantha, Civil Engineer, Ceylon Electricity Board 
19. Mr. Asanka Gunawardhena, Ranger I, Department of Wildlife Conservation 
20. Mr. Saminda Fernando, Member, FOGSL 
21. Mr. Janaka Perera, Member, FOGSL 

 
Description 

 
 Dr. Sumith Pilapitiya, Director General, Department of Wildlife Conservation chaired the 

meeting and welcomed all the participants who participated the meeting. 
 Prof. Dewaka Weerakoon, Professor of Zoology, University of Colombo presented the 

findings of the two-year bird survey in Mannar Island. According to the presentation,  
o Sri Lanka is going to cover 20% of its energy requirements by nonconventional 

renewable energy. Therefore, development of wind power project at Mannar will 
be very important for the achievement of energy requirement of the country. 
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o Feasibility of the project has been measured giving major attention to the 
environmental impacts especially on the avifauna, sand dune habitats and other 
sensitive ecosystems in the Northern end of the Mannar. 

o Therefore, project has planned to minimize the disturbances to the migratory 
patterns of the birds and other adverse effects on the environment. 

 
 Ceylon Birds Club stated that Mannar is one of the most important migratory bird’s 

habitats in Sri Lanka. Bird sighting has created a major tourist attraction to the area. 
According to their long-term scientific researches, main bird migratory paths to Sri Lanka 
are occurred from west coast of the country. Therefore, development projects caused in 
such a sensitive habitat will adversely effect the whole ecosystem and migratory patterns 
of the birds and their survival. It will have an impact on the diversity, distribution and the 
sighting of the avifaunal species in the area. 

 They also stated the importance of acquisition of the private land which seems to be the 
most sensitive ecosystems in the area to the Department of Wildlife Conservation. 
Declaration of these lands as a National Park managed under Department of Wildlife 
Conservation will ensure the conservation goals of the ecosystem. 

 CEB agreed to reduce of 56 number of turbines to 40 turbines to achieve their economic 
output of the power generation by holding the construction of 16 turbines situated in 
most environmentally sensitive areas until getting comment form Ceylon Birds Club. Also 
stated the ability to install a radar system to identify birds’ movement and auto cease of 
the machine functioning before collision of birds. 

 Director General of Department of Wildlife Conservation Dr. Sumith Pilapitiya explained 
about the importance of the feasibility of the project as well as environmental friendliness 
and stated the validity of compromised decision making process among all stakeholders. 

 Director General proposed to appoint a member of birds club to monitor the activity of 
the project and Ceylon Birds Club was informed to submit their comments before 4th 
June 2016 on the Bird study report and the IEE on the mentioned project proposal. 
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1.2 Minutes of the meeting between ADB, Ceylon Birds Club (CBC) and Ceylon 
Electricity Board (CEB) on 26th May, 2016 at CEB Head Office 

 
Participants 
 

1. Mukhtor Khamudkhanov Principal Energy Specialist (ADB) 
2. Kamal Illeperuma  Project Director (CEB) 
3. Dr. P. Samaraweera  Chairman (CBC) 
4. Uditha Hettige   Member (CBC) 
5. Dr. Sudheera Hettige  Member (CBC) 
6. Prof. D. Weerakoon  Consultant 
7. Rohitha Gunawardhana Head, Environment Unit (CEB) 
8. Thusitha Eranjeewa  Project Manager (CEB) 
9. A.M.A. Alwis   Project Manager (CEB) 
10. Kelum Niranjana  Civil Engineer, Environment Unit (CEB) 
11. U.N. Piyasiri   Civil Engineer, Environment Unit (CEB) 

 
SNo. Name of Partcipant Details of Discussions 
1 Mr. Illeperuma Briefed on outcomes of past discussions between CEB and 

CBC. 
2 Mr. Mukhtor Explained ADB’s involvement in Sri Lanka’s power sector to 

develop NCRE, including the proposed Wind farm 
development and transmission network. Under tranche 2, ADB 
provides financial support for the implementation of 220 kV 
transmission line from Mannar Grid Substation (GS) upto 
Nadukuda GS. Since the proposed line has to pass through 
Vankalei Sanctuary (a Ramsar site), an EIA study (as per the 
guidelines of ADB) will be carried for the said transmission line, 
and Wind park is considered as an associated facility. 
Therefore, ADB has requested CEB to carry out two-year 
survey (covering two bird migratory seasons) regarding the 
impact to the local and migratory birds from proposed 
transmission line and wind park, which included a bird collision 
risk modeling also. The bird study including 2 year survey was 
carried out by Prof. D. Weerakoon, while bird collision risk 
modeling was carried out by Dr S. Percival. 
Currently ADB has approved a TA for proposed Mannar Wind 
farm development as well. If it is to be funded by ADB, a 
separate EIA (as per the guidelines of ADB) will be conducted 
for the wind park, which can further address the issues raised 
by CBC and others. Consultants for doing it will be selected on 
purely competitive basis.  

3 CBC CBC pointed out the inadequacies of the two year survey and 
differences in their records and survey findings. They were 
willing to share information with CEB.  
Suggested to bridge the gaps in next environmental 
assessment process by identifying the actual bird flight path 
using either radar or radio colors. CBC also requested CEB to 
consider shifting the turbine locations closer to Adams Bridge 
Marine National Park boundary into the second row of Wind 
Turbine Generators (WTG) line. 
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SNo. Name of Partcipant Details of Discussions 
4 Prof. Dewaka Explained the scientific basis of the survey methodology and its 

adequacy for the current project with respect to the survey 
duration. He firmly stated that considering the migration paths, 
flying heights and flying speeds, probability of collision is very 
low.  

5 Mr. Thusitha Shifting of WTGs located close to Adams Bridge Marine 
National Park into the second row is not practicable, since it 
will cause the locations of the turbine too close to community 
settlements, resulting in inadequate distance for attenuation of 
noise to desirable levels, impaired perception among the 
community on the project due to land utilization by the WTG 
etc.  

6 Mr. Alwis Upon the CBC’s request during the previous environmental 
NGO consultation arranged by CEB, six numbers of wind 
turbines proposed to be located closer to Adam’s Bridge 
National Park have been scrapped by CEB. As per the 
available wind data, 80% of the wind energy from proposed 
development is anticipated during SW monsoon which is non-
migrant season for birds. Radar system can be put up to detect 
incoming birds to wind park area and WTGs located closer to 
the Adams Bridge Marine National Park will be shut down 
immediately. It is even easy to shut down quickly during 
migratory season as there is very mild wind.  

7 CBC It is necessary to identify issues before the project. Although it 
is impossible to achieve zero damage, whatever measures are 
to be taken to reduce the impact should be adopted. 

8 ADB As an international lender ADB is very strict on environmental 
and social safeguard. EIA for wind park will have specific 
mitigatory measures and whatever possible measures will be 
taken to minimize the impact to the environment.  
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1.3 NGO/Bird Club/Environment Bodies Consultation Held on 9 May 2016 
Consultation Details: 
 
1. Consultations with the local NGOs and Bird watchers clubs (BWC) were held at 

Colombo under the Chairmanship of CEB. 
2. Location Details: 

 Date: 9th May 2016 
 Time: 9:30 am 
 Venue: Meeting room of the Bandaranayke Memorial International Conference Hall 
 Location: BMICH Building in Colombo 

 
Table 1: List of Attendees: 

No Name of NGO/Club/Environment Body Name of Participant 
1 Field Ornithological Group of Sri Lanka Mr Upul Wickramasinghe 
2 Field Ornithological Group of Sri Lanka Mr Saminda Fernando 
3 Ceylon Bird Club Mr Uditha Hettige 
4 Ceylon Bird Club Mr Sudheera Bandara 
5 IUCN, Sri Lanka Mr Sampath Goonatilleke 
6 Eco Friendly Volunteers Mrs. Kanchana Weerakoon 
7 Center for Environmental Justice Mr. Jagath Attapattu  
8 Environmental Foundation Limited Ms Chamila Weerasinghe 
9 Ruk Rekaganno Mrs Kamini Vitharana 
10 Ruk Rekaganno Mrs Tanya Perera 
11 Otara Foundation Ms Ashani Gopallawa 
12 Consultant Ecologist Prof. B M P Sighakumara 
13 Consultant Ornithologist Prof Devaka Weerakoon 
14 Ceylon Electricity Board Mr Rohitha Gunawarene 
15 Ceylon Electricity Board Mr L R Vidanapathirana 
16 Ceylon Electricity Board Mr C R Edirimuni 
17 Ceylon Electricity Board Mr K S M R Sanjeeva 

 
Profile of NGOs/Club/Environment Body attending the consultation1 
 
3. Field Ornithology Group of Sri Lanka (FOGSL), established in 1976, is a non-profit 
organization that works for the conservation of birds and environment. It is affiliated to the 
Department of Zoology, Faculty of Science, University of Colombo. FOGSL is the national 
affiliate of the “BirdLife International”, which is the umbrella organization for all the institutes 
working on conservation of birds around the world. 
4. The Ceylon Bird Club was founded in 1943 by G. M. Henry and W.W.A. Phillips, two of 
Sri Lanka's foremost ornithologists. The club has been active in collecting, recording and 
providing information on the birds of Sri Lanka, their status and distribution. Since 1984 the CBC 
has annually conducted a countrywide waterbird census, in association with Wetlands 
International (and their predecessor). Towards this, the club strives to find out which bird taxa 
are threatened, monitors their survival and habitats, and conducts surveys. 
5. The Otara Foundation is focused on improving the lives of all animals in Sri Lanka 
through its work in conservation and education aimed at reducing the suffering, loss of habitat 
and extinction of animal species.  

                                                
1 Information reproduced below from the respective website of these entities. 
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6. Environmental Foundation Limited is a nonprofit public interest law group. EFL 
investigates reports of environmental destruction and degradation in Sri Lanka, compiling 
detailed accounts of the impacts, mitigation measures and legal implications. EFL has 
implemented projects with the aim of protecting biodiversity, enhancing resource management 
and disseminating awareness on conservation issues. 
7. Centre for Environmental Justice is a social service environmental organisation with the 
mission for protecting the equal environmental rights of the people & environment and promote 
ecological sustainability by supporting ecologically sound community activities.  
8. Ruk Rakaganno is a tree society was formed in 1975 to create environmental awareness 
of the value of trees and forests and works towards conservation of forests and conservation of 
the fauna and flora.  
9. ECO-V Eco Friendly Volunteers (ECO–V) is a non-profitable voluntary organization 
established in 2001, engaged in environmental conservation in Sri Lanka. ECO-V has a network 
of 400 volunteers throughout Sri Lanka who contribute to research and community work to 
support conservation of the environment.  
10. IUCN, International Union for Conservation of Nature (IUCN) is the world’s oldest and 
largest global environmental organisation, with almost 1,300 government and NGO Members 
and more than 15,000 volunteer experts in 185 countries. Their work in Sri Lanka focuses on 
valuing and conserving nature, ensuring effective and equitable governance of its use, and 
deploying nature-based solutions to global challenges in climate, food and development. IUCN 
supports scientific research, manages field projects all over the world, and brings governments, 
NGOs, the UN and companies together to develop policy, laws and best practice. 
 
Consultation Issues and Discussions 
 
Minutes of Meeting 
 
11. The consultation started at 9:30 am. Mr Rohitha Gunawardene, Head, Environment Unit 
of the Ceylon Electricity Board welcome all the participants and explained the objectives of the 
public consultation. This was followed by a presentation by Prof D Weerakoon and Prof B M P 
Singhakumara on the project details, the alternatives considered, the potential negative 
environmental and social impacts and the proposed mitigation measures. Then the meeting was 
opened for discussion. 
 
12. Mrs Kamini Vithana of Ruk Rekagano asked what is the area impacted by the proposed 
transmission line. Prof Singhakumara responded that the area impacted is 35 m right of way 
into the length of the proposed transmission line, which is 29.1 km. He further went on to day 
that trees above 3 m in height within the right of way and tower bases have to be cleared but 
rest of the vegetation will not be disturbed.  
 
13. Mrs Perera from Ruk Rekagaano pointed out that the associated facility, the Wind Park 
is sited in an area identified as the path used by migrant birds to enter and exit Sri Lanka and 
whether the turbulence created by the wind turbines would deter them from visiting the area 
altogether. Prof Weerakoon responded that there are no studies in Sri Lanka on this aspect. But 
studies done elsewhere have shown that birds tend to get displaced from the Wind Park site but 
they will not avoid the entire area. 
 
14. Mrs Weerakoon from Eco Friendly Volunteers pointed out that the bird study was done 
only for a period of two years and whether this adequate to reach a conclusion about the impact 
of the proposed development on birds. Prof Weerakoon responded that even though the study 
was only for two years the study has also taken into consideration the previous data available 
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for the site reported by Ceylon Bird Club and Field Ornithological Society of Sri Lanka and 
during the project construction and operation phase further studies will be done on birds in the 
project area to further assess the collision risk and necessary mitigation measures will be 
introduced. 
 
15. Mr Hettige from the Ceylon Bird Club pointed out that according to their observations the 
South Western part of the Mannar Island (Urumalai) is used by small passerine migrant birds to 
enter Sri Lanka and the Mangroves, mud flats and scrub habitat are important for resting and 
feeding after a long flight and the Western edge of the proposed Wind Park is located very close 
to this area. He also pointed out that seabirds such as Gulls and Terns use the only large 
freshwater body, Korakulam early in the morning and their flight path may fall through the 
proposed Wind Park site. He went on to say that the north shore and south shore of the Mannar 
island might be utilized by migrant birds who enter from Urumali as a passage to the mainland. 
Prof Weerakoon responded that Urumali has been identified during the bird study as an entry 
point and that the habitats in this region has been identified as critical feeding grounds and 
therefore the during the siting of turbines the core area used by migrant birds for feeding and 
movement to the mainland has been avoided as much as possible based on the findings of the 
bird study. He further went on to say that the possible flight path used by sea birds to reach 
Korakulam has also been avoided in siting of Wind turbines.  
 
16. Mrs Weerasinghe from Environment Foundation Ltd., said that they are pleased with the 
fact that CEB is considering the development of Non-Conventional Renewable Energy sources. 
However, due to the sensitivity of the site they would like to study the Environment Assessment 
reports of the Transmission line and the associated facility, the Wind Park and provide further 
comments about the adequacy of the mitigation measure proposed. Mr Gunawardene agreed to 
send electronic copies of the relevant documents to them and any other party interested in 
studying the documents. 
 
17. Mrs Weerakoon of the Eco Friendly Volunteers also requested the CEB to conduct a 
study of the existing Wind Park in Puttalam area if possible to determine the actual collision 
impact since the conditions found there are somewhat similar to the proposed site. CEB has 
responded that this site is operated by a private party. Further it was pointed out that there will 
be a post construction monitoring study for the proposed Wind Park to ascertain the actual 
collision impact and further mitigation measures will be introduced based on the findings of the 
monitoring study. 
 
18. Mrs Perera from Ruk Rekaganno queried whether it is possible to shift the Wind Park to 
another area or further inland. Mr Vidanapathirana of the CEB pointed out that the site for Wind 
Park development has been assigned by the Sustainable Energy Authority (SEASL) and they 
have to operate within the assigned boundaries. He then showed the wind patterns map for the 
area and explained that the best wind conditions occur closest to the shore and the wind speeds 
reduce as one moves further inlands and therefore such a shifting will reduce the viability of the 
project. Mr Vidanpathirana also pointed out that shifting inlands will bring the Wind Park closer 
to human settlements and therefore will have negative social impacts. Prof Singhakumara also 
pointed out that shifting the wind turbines further inland will result in removal of large number of 
Palmyra trees which will affect the livelihoods of the people. 
 
19. Both, Mr Hettige and Mrs Weerakoon then asked whether it is possible to shift the Wind 
Park into the sea which will help reduce many of the negative impacts identified. Mr 
Vidanpathirana responded by saying that this would increase the cost of setting up the Wind 
Park and this is not viable at present time. Perhaps in the future CEB will consider off shore 



 

9 
 

Wind Park development. It was also pointed out that while this would reduce the impact on 
terrestrial species it will have negative impacts on the marine ecosystems and further studies 
are required to actually ascertain which option will have a greater negative impact on the 
environment. 
 
20. Mrs Perera of Ruk Rekaganno queried whether it is possible to reduce the number of 
wind turbines. Mr Vidanpathirana responded by saying that this would reduce the generation 
capacity and therefore reduces the economic viability of the project. He went on to say that 
during the actual construction they will look into the possibility of installing wind turbines with a 
higher generation capacity which will enable to reduce the number of turbines. 
 
21. Mrs Vitharana asked whether it is possible to shut down the Wind Park during migrant 
season. Mr Vidanapathirana responded by saying that long term shut down will reduce the 
economic viability of the project. However, they can shut down for a short period to avoid the 
peak arrival and departure times of the migrant birds. He further stated that if bird collision is 
identified as a significant impact during the post construction monitoring CEB is willing to install 
a radar onsite to monitor bird movements and shut down the relevant turbines to reduce 
collision risk to birds. 
 
22. Both Mr Hettige and Mrs Weerakoon requested CEB to consider shifting the wind 
turbines located in the scrub near the Urumali to inland sites to minimize the impact on migrant 
birds that enter through this area. Mr Gunawardene stated that they will look into the possibility 
of shifting these wind turbines as requested if it does not compromise the generation capacity of 
the Wind Park and that they need to analyze that option further before coming to a conclusion. 
 
23. The participants agreed that the proposed development was acceptable provided that 
project gives due consideration to suggestions made by them especially with regard to reducing 
the disturbance to Urumali area and Vankalai sanctuary. The Eco Friendly volunteers expressed 
their willingness to take part in any habitat improvement work to be done in the Wind Park site 
or along the transmission line on a volunteer basis. They participants have identified that impact 
on birds is the critical issue with respect to ecological impacts of the proposed development and 
they have appreciated CEB for taking the effort to carry out additional studies to address this 
issue even though many of the participants felt that two years is not adequate. But they also 
said that they realize that long term studies before commencement of the project is also not 
feasible. 
 
24. Mr Gunawardene thanks all the participants for attending the consultation and providing 
valuable inputs. He further stated that all their suggestions will be taken under consideration and 
CEB will attempt to incorporate as many of their suggestions. The meeting was adjourned at 
12:20 pm.  
 
Summary of Consultations and Actions Required  
 
25. The following issues were discussed with the participants by the consultant team to 
disseminate the project information, results of project surveys, and their inclusion into the 
project design. 
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Table 2: Issues Discussed 
 

SNo Issues discussed 
1 Explain the proposed project to the participants. Discuss and assess their immediate response to 

the project. Do they consent/object? What are the critical issues or concerns of the local 
NGO/BWC/other stake holders regarding the project? What are their proposals and suggestions? 

2 Discuss with voluntary organizations (NGOs/CBOs/ Civil Society) if these societies are working in 
the project area? Get details about the type of community development activities conducted by 
these organisations in the area. 

3 Discuss the type of environmental issues/mitigation expected for different losses these 
stakeholders feel might happen to the area 

4 Discuss about major development activities that have been conducted in the recent past (over the 
past 1 year) and the benefits/losses to the area that local community has felt as perceived by 
these NGO/BWCs. 

5 Discuss how decisions are made on any issues/problems/needs of the community by these 
stakeholders in the Vankalai sanctuary. Are there any structures/individuals that make such 
decisions? 

6 What is their level of comfort on the data collected and analysed by CEB consultants to design 
environmental mitigation measure in Ramsar area. What are the suggestions by these 
stakeholder on environment assessment activities conducted by CEB in the area – bird survey, 
avian collision assessment, marine flora and flora survey, baseline information collection for air, 
water, noise and land before construction etc. 

7 Would they be keen to act as voluntary external reviewers for the project activities? 
8 What support these stakeholders can provide to CEB, local public in terms of implementation of 

biodiversity management plan 
10 Any other issue 
 
Summary of Actions Proposed 
 
26. The participants agreed that the proposed development was acceptable provided that 
project gives due consideration to suggestions made by them especially with regard to reducing 
the disturbance to Urumali area and Vankalai sanctuary.  
 
27. The Eco Friendly volunteers expressed their willingness to take part in any habitat 
improvement work to be done in the Wind Park site or along the transmission line on a volunteer 
basis.  
 
28. Based on the presentation, the participants have identified that impact on birds is the 
critical issue with respect to ecological impacts of the proposed development and they have 
appreciated CEB for taking the effort to carry out additional studies to address this issue even 
though many of the participants felt that two years is not adequate. But they also said that they 
realize that long term studies before commencement of the project is also not feasible. 
 
29. They requested CEB to provide the final Environment Assessment reports of the 
Transmission line and the associated facility and the Wind Park for information. 
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Photographs of NGO/Bird Watchers Club consultations 
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Signatures and name of participants 
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1.4 Public Consultation Held on 17 April 2016 
 
Locational Details 

 Name of the village: South Bar (Railway Station) 
 Name of the GND): South Bar MN/73 
 Name of the DS Division: Mannar 
 Distance from the Project Location: 3 km 
 No. Participants: 13 
 

Consultation Issues and Discussions 
 

No Issues to be discussed Participants’ Opinion, Comments and Suggestions 
1 Explain the proposed project to the 

participants. Discuss and assess 
community’s immediate response 
to the project. Do they 
consent/object? What are the 
critical issues or concerns of the 
local people regarding the project? 
What are their proposals and 
suggestions? 

We thought that the towers will be near our village. But you 
say now that only the transmission line goes through our 
village, therefore we don’t have any objection. But we do 
not like that the transmission line goes through our village. 
Instead you can set the line in opposite to the railway 
station where there are no houses. Nowadays we are 
experiencing the temperature above 36 degree Celsius. 
Will the transmission line towers increase the temperature 
further? After implementing the project, we will not have the 
black out problems in our area which we experience often? 
It will be much better if you set up the transmission line 
near the beach. The land beside the railway station is our 
own private land. One lady (WRDS president) asked will 
this project reduce the electricity bill.  

2 Discuss the type of compensation 
(cash/kind) expected for different 
losses (only if there are any such 
losses such as land, housing, 
crops etc.) 

The land in this village was believed to be the church land. 
But after a brief survey by the DS office they found out the 
land belongs to Government. Then the government granted 
the land to the villagers. Now most of them are having the 
deeds whereas some of them are still having the permits. 
Coconut trees, Palmyra trees and mango trees are found in 
almost all the households. Fortunately, the new 
transmission line doesn’t go through the village and there 
are no fruit bearing trees in the area through where the 
transmission line goes. They would like to get the 
compensation for their private land if the transmission line 
goes over such land.  

3 Discuss land ownership patterns 
and average land holding size of a 
household 

The land ownership is private. Since the land is moor land 
they are unable to engage in any other agricultural 
activities other than growing coconut and Palmyra trees. 
Mango trees are also found in almost every house.  

4 Discuss the types of livelihoods of 
people and community’s links with 
outside e.g. marketing, jobs, 
education etc. 

Most of the families are engaged in lagoon fishing 
throughout the year. They change the fishing type 
according to the seasonal changes. None of the household 
own paddy land. Only a few families are engaged in 
Palmyra products (dried Palmyra roots) as their 
supplementary income. They also take their fish and other 
items to the Mannar market for marketing. Though they are 
engaged in fishing throughout the year their income is very 



 

15 
 

No Issues to be discussed Participants’ Opinion, Comments and Suggestions 
low. 

5 Discuss the sources of drinking 
water for village and any issues 
linked to water 

All the families use water supplied by the Water Board 
which service is available for 24 hours. Some households 
have private wells but they are sour. There are 8 common 
wells, which are in the railway department boundary. The 
average water bill of a household is LKR 200. 

6 Discuss how HHs uses electricity – 
Lighting, cooking, heating/cooling, 
entertainment, education, and 
economic activities. How do HH 
conserve electricity? 

Almost all the households have the electricity. They use the 
electricity for lighting and using grinder, television, and 
ironing. Some households have refrigerators. The average 
electricity bill of a household is around LKR 350 to 500. 
The villagers often experience power failures.  

7 Discuss about the community 
based organizations (NGOs/CBOs/ 
Civil Society) that people in the 
area are involved in? The type of 
community development activities 
conducted by CBOs 

The community based organizations found in the village 
are WRDS, RDS, Fisheries Society, Ocean Sports Club 
and Samurdhi society. Only WRDS is active nowadays. All 
the other organizations are not functioning properly. WRDS 
has planned to give loans to the villagers in the range of 
LKR10,000. Sometimes Ocean sports club organizes a 
shramadana occasionally. 

8 Discuss about major development 
activities that have been 
conducted in the recent past (over 
the past 1 year) and the benefits 
that community received 

New railway station building was built and opened in 2015. 
This was the only major development. And a small 
children’s park was constructed in front of the preschool 
which costs ½ million. This project was done under the 100 
days programme.  

9 Any other issues Sinhalese people from South come for fishing in the month 
of October and return in April. The villagers fish in the 
lagoon near the railway bridge. The people from south fish 
in the sea area, that is in south from the village. A major 
issue is lack of internal roads in the village.  

 
Summary of Consultations and Actions Required  
 
 They have objection to the transmission line through the village and suggest taking the line 

near to the bridge or near to the beach area as that will not affect their village. They are 
aware about the Nadukuda transmission line is planned to go along the costal line.  

 Nearly 157 acres of land beside the railway station is private land and these lands come 
under urban council. Nearly 60 families who had fleed to India due to war have not returned 
yet (about 100 or 120 now). If they return back from India, their settlements would include 
the land besides the railway station. 

 They were willing to lease their land for transmission line. 
 They hoped that is good for local area and they don’t oppose if it does not affect their daily 

routine.  
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Photographs of consultation sessions 

   

 
Signatures and name of participants 
 
Date  Venue/Village No. Name of the Participant Occupation/Status 
17.4.2016 South Bar 1 T.Mary Rani Housewife 
  2 T.Rani Housewife 
  3 M.Ganeswary W.R.D.S President 
  4 J.Sisiliya Housewife 
  5 K.Ajanthini Housewife 
  6 J.Jenitta Luxcy W.R.D.S 
  7 E.Sakayarani Housewife 
  8. A.M.Majithviji Housewife 
  9 S.Yogeswary Housewife 
  10 J.Jesurelias Businessman 
  11 K.Kirungainathan Driver 
  12 J.J.Lembert Grama Niladhari 
  13 S.Luxhmi Housewife 
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1.5 Public Consultation held on February 26, 2016 
 
Consultation Details: 
 
Name of the village: Nadukuda 
Name of the GND): Community Consultation at Nadukuda Community Centre 
Name of the DS Division: Mannar 
Distance from the Project Location: 4 km 
No. Participants: 43 
 
Consultation Issues and Discussions 
 
Q 01:  There were plenty of projects which promised to employ local community in the area 
before also. But they did not undertake it due to lack of language skills in Sinhala. How do we 
make sure that the same thing will not happen in this project? 
A 01: Major problem with employing the local community in the area is, employees leave the 
project site early in the evening about 5.30 pm. But in projects like this time frame is more 
important. So in such situations project management prefer to employ more outsiders. If people 
are willing to work late, project management will look forward to recruit locals. 
 
Q 02: What is the distance from the sea to transmission lines? Will this affect to the fishing 
nets (Ma del) and fish yield? 
A 02: No there is no impact of fishing nets as the CEB will have a wind power project. Several 
studies will be undertaken under that project also to check those effects further. About two years 
ago a study had been carried out in the area to check the impacts on migratory birds. According 
to the results there was no significant impact on migratory birds from the wind power project. 
 
Q 03: Under this project you have planned to cut down some trees to establish transmission 
lines. This can be a problem on the drainage and water availability of the area. 
A 03: Only 30-35m wide area will be cleared. Only the trees which are higher than 3 m will be 
removed. All the small trees and undergrowth will be remained. This will not affect the water 
availability of the area. Several Palmyra trees will be removed. If the trees are in your private 
land and under the Grama Niladhari’s permission CEB will pay you for the compensation - 
especially for the Female Palmyra trees. 
 
Q 04: Is there any plan of replanting programs after the project to recover the environmental 
damages? 
A 04: Yes we can plant some trees under the transmission line and height of the trees should 
be maintained below 3 meters. 
 
Q 05: For this project you are going to spend a huge amount of money. What are the benefits 
for community? 
A 05:  With this kind of project the area will be gradually developed. Also local people can work 
as labors and masons. This project can provide many employment opportunities for local people 
during the construction period. 
 
Q 06:  Will the Wind power project impact on reducing the cost of our electricity bill? 
A 06: If sufficient wind blow worked on wind turbines, it can be possible. 
 
Q 07: Norochchole coal power plant is located more near to the coastal area. But the planned 
wind power plant is to be located to the inner side apart from the coast. What is the reason for 
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that? 
A 07: Coal is imported from Indonesia for the coal power plant. This coal is transported in 
vessels and needs to be easily accessible to the power plant. So, it is important to locate it in 
coastal area, however in this project there is no such important service requirement. So there is 
no need to locate in the coastal area. 
 
Q 08: Why don’t you start this project in the southern part of the country, e.g. Hambantota? 
What is the reason for selecting Mannar for the wind power project? 
A 08: We have selected Mannar area for this project because Mannar has the highest wind 
potential in South Asia. 
 
Q09: Is the rumor true that the power which is generated from this project will be sold to India? 
A 09: No. That proposal was rejected. The power will not be sold to any other country. Only Sri 
Lanka will be benefited. 
 
Summary of Consultations and Actions Required  
 
 Samayapuram community was keen to learn about the project and its implementation 
and there was no objection to the proposed project. Though they live adjacent to the proposed 
GSS at Puthukamam, it will not affect their own land. 
 
 They felt that several projects promised to employ local community in the area but did 
not work out because of lack of language skills in Sinhala. . They questioned the benefit to the 
community although a huge amount of money was being spent.  
 
 They were informed of the trees under the transmission lines should be maintained 
below 3 meters. Also, they were informed that project area will be gradually developed. This 
project can provide many employment opportunities for local people during the construction 
period where they can work as labors and masons. 
 
Photographs of consultation sessions 
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Signatures and name of participants 
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1.6 Public Consultation Held on 6 April 2014 
 
Consultation Details: 
 
Location: Vankalai Sanctuary area – Vankalai Church 
 
Vankalai survey details 
 

 Vankalai Sanctuary is surrounded by four GN Division, Vankalai North, South, West and 
Thomaspuri. Around 1500 people are inhabited in each GN division. 

 There are no historical, archeological important places within the declared boundary of 
sanctuary,  

 Paddy cultivation, cattle farming and lagoon fishing are carried out inside the Vankalai 
sanctuary. 

 Birds’ migration season starts around November and December in every year and about 
100,000 birds can be seen during the migration season. 

 Four specific locations in the Vankalai Sanctuary have been identified (marked in the 
map) as birds landing places according to the observations of the participants. 

 In general birds are flying below 30 meters. 
 
Summary of Consultations and Actions Required  
 
Public opinions regarding birds’ sanctuary  
 

 There is no clear idea among the participants about how the transmission line can affect 
birds’ migration patterns. 

 Those migrated birds especially Siberian ducks and Salt ducks eat the sowed paddy 
which is a problem for farmers in the area.  

 Small-scale fishing is taken place within lagoons located inside the sanctuary. According 
to the female participants, the fish harvest gets significantly reduced during the birds’ 
migration seasons. 

 Both female and male participants emphasized that acquisition of land within the 
declared sanctuary by Wild Life Department was illegal. Wild Life Department allows 
fishing inside the sanctuary, but does not allow any construction work or and fire wood 
collection.  

 Participants did not have any objections to erecting the power lines over their land. 
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1.7 Public Consultation Held on 21-23 November 2013 
 
Consultation Details: 
 
Locations: Sirunavathkulam, Nagathavu MN88 GND, Mannar Town DSD (along the RoW), on 
21.11.2013; Tharapuram East [300 meters from the T/L]; South Bar Railway Station [100 meters 
from T/L] on 22.11.2013; Samayapuram [300 meters from the proposed Uliyankulam GSS] on 
23.11.2013; Konniyankudiiruppu (Thoddaveli) [500 meters from the project] on 23.11.2013) 
 

Consultation Issues and Discussions 
 

No. Issue/s 
Discussed 

Community Response 

1.  Community 
response to 
proposed 
transmission line 
project 

No major objection to the T/L [Sirunavathkulam/South Bar]. Can the T/L 
erected along the main road or the beach line to avoid felling of trees 
[Taharapuram East]. Community was keen to learn about the project and 
its implementation and there was no objection to the proposed project. 
Though they live adjacent to the proposed GSS at Puthukamam, it will not 
affect their own land [Samayapuram]. No objection to the project if it did 
not affect them adversely and particularly the health of the people. They 
are willing to sell land if it is required for a development project 
[Konniyankudiiruppu].  

2. Issues and 
concerns of the 
community on 
the proposed 
subproject 

[Sirunavathkulam]. Suggest that CEB consider shifting the line on to the 
other side of the railway track (right side) so that it will not create any 
impact on the community and their settlement area which according to 
them is stretch of 50 meters in width and 150 meters in length. In 2000, 
one 33Kv line was installed across our settlement. The polls blocked 
access roads and transportation by vehicles. HHs were told that they 
cannot build houses or cultivate anything under the RoW as it then 
belonged to the CEB. When the government permits for the occupied land 
were issued, land that came under the RoW was excluded and people lost 
part of their lands which they used to occupy. Villagers protested and the 
lines were subsequently shifted to the road side in 2012. Villagers expect 
the government to re-issue the deeds incorporating the land that was 
earlier taken for the RoW. Around 20 coconut trees were cut down and 
some coconut trees were damaged due to sparks. No compensation was 
paid. People were never consulted before erecting the lines. Only an order 
from the authorities came. Electricity lines were erected mainly to provide 
electricity to the police post that was established at that time [South Bar]. 
People fear that T/L would cause felling of trees e.g. coconut, palmyrah 
and Cashew. Most of the lands are planted with those tree crops. People 
oppose erecting T/L across their estates. They also expect compensation 
if their trees are cut-down [Taharapuram East]. Some people have taken 
on lease paddy land adjacent to the proposed GSS and they feared that 
the project may disrupt their leasing arrangements. Would there be any 
employment opportunities in the project? If the project causes losses to 
their palmyrah and coconut trees, people expect compensation at the rate 
of Rs.5,000 per palmyrah tree and Rs.8,000 per coconut tree 
[Samayapuram]. If properties are affected people should be paid 
compensation. They suggest that that T/L should be erected away from 
their houses and towers should be installed at a height above the 
palmyrah trees so that palmyrah trees need not be cut down. Cutting 
down palmyrah trees would affect people’s livelihoods and their 
supplementary incomes [Konniankudiiruppu]. 

3. Types of Seven persons are engaged in seasonal freshwater fishing during 
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No. Issue/s 
Discussed 

Community Response 

livelihoods and 
external links 

September to October in the Sirunavadkulam tank. Others work as 
agricultural labourers. Both men and women are engaged in labour work. 
They work only in local areas and do not go outside due to security 
reasons. They sell goats for mutton and would earn about Rs.7500/- from 
a single animal. Also, they earn some income from Palmyrah products 
such as making handicrafts, and palmyrah roots. There are also a few 
pensioners retired from the railway department. Women are mostly the 
housewives [South Bar]. Some HH have coconut estates and they sell 
coconuts to the traders who come to the village. Some HHs are engaged 
in home gardening and casual labour work. There are a few businessmen 
who have shops in the Mannar town [Tharapuram East]. 75% of the 
people are engaged in agriculture. The rest find casual labour work 
outside their village. There are also a few government employees 
[Samayapuram]. About 55 persons are engaged in fishing. Also, there are 
about 20 carpenters and one mason. Eight persons are in government 
employment. Fish is sold to Muslim traders coming from outside and 
fishermen are paid once a week. They are dependent on daily wages. 
Carpenters do not have adequate timber to engage in carpentry work. 
Permits are not given to cut down palmyrah trees [Konnaiyankudiiruppu]. 

4. Availability of 
electricity 

None of the households have electricity [Sirunavathkulam]. About 50 HH 
do not have electricity. HHs having electricity do not experience any 
problems with electricity supply [South Bar]. Sometimes, electricity lines 
get sparks and there are power cuts without advance notice by the CEB 
[Taharapuram East]. Electricity is not available for 15 HHs. Power-cuts are 
frequently experienced and mostly two times a day [Samayapuram]. 
Frequent power cuts are experienced and sometimes 7-8 times a day. 
Their monthly electricity bill is around Rs.600/-[Konnaiyankudiiruppu]. 

5. Community 
based 
organizations 
and their 
activities 

There is a women’s rural development society (WRDS) and all the 14 HHs 
are members of this WRDS. The members engage in periodic 
shramadana campaigns to clean their environment and dispose garbage. 
WRDS also assists the World Food Programme when they conduct 
programmes in their settlement [Sirunavathkulam]. There is a Rural 
Development Society (RDS), Women’s Rural Development Society 
(WRDS), Sports Club, Fishermen’s Society, Children’s Club, Women’s 
Organization and Mothers’ Club. RDS and WRDS conduct shramadana 
campaigns and run revolving loan funds for its members [South 
Bar/Tharapuram/Samayapuram/Konnaiyankudiiruppu]. 

6. Major 
development 
activities in the 
recent past 

Ministry of Economic Affairs rehabilitated their internal roads within the 
settlement. But, they brought labour parties from outside and none of the 
settlers were involved. The Samurdhi Authority has constructed a building 
for a Samurdhi Bank but it has not yet started its operations 
[Sirunavathkulam]. Road rehabilitation work has been completely 
neglected by the authorities [South Bar]. Internal roads have been 
rehabilitated. A dispensary and a nursing home were built [Tharapuram 
East]. The community centrel was renovated and community members 
conduct their RDS meetings and other public events at this centre 
[Samayapuram]. Electricity has been provided. [Konnaiyankudiiruppu]. 

7. Decision-making 
structures and 
processes in the 
community 

Major issues affecting their community are discussed and decisions are 
made at the WRDS meetings. The Grama Niladhari is also consulted 
[Sirunavathkulam]. Issues are discussed jointly by the RDS and the 
WRDS and decisions are made [South Bar]. Issues are discussed at the 
Mosque Committee and decisions are made. Also the Village Security 
Committee makes decisions for the good of the people [Tharapuram 
East]. Issues are discussed at RDS and final decisions are made by the 



 

28 
 

No. Issue/s 
Discussed 

Community Response 

Grama Niladhari [Samayapuram]. The Church Committee and the RDS 
discuss community issues and make decisions in consultation with the 
parish priest [Konnaiyankudiiruppu]. 

 
Summary of Consultations related to Environment and Actions Required 
  

 South Bar residents suggested that CEB consider shifting the line on to the other side of 
the railway track (right side) so that it will not create any impact on the community and their 
settlement area which according to them is stretch of 50 meters in width and 150 meters in 
length.  
 At Konniankudiiruppu people expect to be paid compensation if properties are affected 
people or palmyrah tree is cut. They suggest that that transmission should be erected away 
from their houses and towers should be installed at a height above the palmyrah trees so that 
palmyrah trees need not be cut down. Cutting down palmyrah trees would affect people’s 
livelihoods and their supplementary incomes.  
 Taharapuram East residents enquired if the transmission line could be erected along the 
main road or the beach line to avoid felling of trees. Samayapuram community was keen to 
learn about the project and its implementation and there was no objection to the proposed 
project. Though they live adjacent to the proposed GSS at Puthukamam, it will not affect their 
own land. Konniyankudiiruppu residents have no objection to the project if it did not affect them 
adversely and particularly the health of the people. They were willing to sell land if it is required 
for a development project. The people fear that transmission line would cause felling of trees 
e.g. coconut, palmyrah and cashew. Most of the lands are planted with those tree crops. Some 
people opposed erecting transmission lines across their estates and they also expect 
compensation if their trees are cut-down.  
 At Samayapuram, some people have taken on lease paddy land adjacent to the 
proposed GSS and they feared that the project may disrupt their leasing arrangements. They 
wanted to know if there would be any employment opportunities in the project. If the project 
causes losses to their palmyrah and coconut trees, people expect compensation. Power-cuts 
are frequently experienced and mostly two times a day.  
 
Photographs of consultation sessions 
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Signatures and name of participants 
 

No Location Distance from 
Project Location 

Date Names of the Participants 

 Mannar-Nadukuda Transmission 
Line 

   

1 Sirunavathkulam, Nagathavu MN88 
GND, Mannar Town DSD [along the 
RoW] 

0.3km 21.11.2013 F.A. Nimal, E.H.J. Miranda, T. Ranchini, K. Poobala Singham, P. 
Thulasithaj, K. Anantham , Namathakumar 

2 Tharapuram East [300 meters from 
the T/L] 

0.1km 22.11.2013 A.M.M. Sarjoon, Y.A. Adham, A.H.M. Najumdeen, A.G.M. Naufer, 
A.N.A. Hakeem, A.G. A.G. Bashurdeen, M.M. Kamal, M.A.C. 
Asrifa, Ms. Farhana Asric 

3 South Bar Railway Station [100 
meters from T/L] 

0.3 km 22.11.2013 C.C. Dilshan, M. Jenothini, S. Aravinithani, Arulananthan, M. 
Anthonythasan, K. Sivasambus, B. Savarimuttu, P. Rohini, T. 
Agnes, J. Jenita Laxy, L. Vanitha, S. Selvarani, Y. Kalaivani, S. 
Vimalavathi, S. Sugalina, R. Muralitharan, K. Sutha, J. Anantha 
Vijitha, K. Inthusha, T.S. Rani 

4 Samayapuram [300 meters from the 
proposed Puthukamam GSS] 

0.5 km 23.11.2013 M. Anita, U. Vasanthy, V. Vijaya gowry, N. Usha, J. Maristella, M. 
Umathevi, J. Jegatheswary, G. Jegulany, T. Suganthini, G. 
Sathyabama, K. Reeta, T. Sithrathevi, P. Sasikala, R. Tharmini, 
S. Silvareena, N. Kupama, V. Tamilselvi, P. Sakunthala, V. 
Theaivanai, T. Latha, P. Karuna Raja, K. Pratheepan, M. 
Selvanayakam, N. Babu, G.G. Morais 

5 Konniyankudiiruppu (Thoddaveli) 
[500 meters from the project] 

 23.11.2013 J. Mariyathas, M. Gnnasathi, M. Soosaithas, E. Kalinton, 
Gnnaeswary, Kabikson, Anuska, Emmanuel, Piragasanthan, 
Arulsothi, Simon 
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1.8 Communications with NGOs 
 
After the public consultation held at the BMICH, CEB got comments from several NGOs. The 
Ceylon Bird Club was invited to attend the meetings at DWC and CEB (as the CBC sent the 
copies of their letter to the DWC and ADB/Country office). 
Following are details from communications received from NGOs and CEB’s reply. 
 
1.8.1 Person/NGO 
 
A. Chamila Weerathunga,Chief Operations Officer, Environmental Foundation (Guarantee) 

Ltd., and Rohan Pethiyagoda, Managing Trustee of Wildlife Heritage Trust, Research 
Associate of the Australian Museum, Sydney  

 
Summary of Comments received:  
 
 Deems the IEE as poorly-conceived and shoddily evaluated development project.  
 Route maps for the proposed line route have not been provided. 
 The satellite imagery not attached. 
 Questions legality of erecting a line in Vankalai sanctuary under the Flora and Fauna 

Protection Ordinance 
 Aesthetics of the line vs its effect on the tourism  
 Assumes lack of informed consent by the local community  
 Questioned why an underground cable is not possible along the periphery of the sanctuary. 
 
Reply from CEB 
 

 CEB has already completed two year bird migration survey and bird collision risk 
modeling with renowned local and foreign experts.  

 Annex to the IEER contains the maps and satellite imagery that was not sent by mail.  
 The line adjacent to railway track is already a disturbed corridor due to the railway track 

and selection of line route along the said corridor itself is a main mitigation measure 
adopted by CEB. Risk of electrocution of avifauna almost eliminated in 220 kV lines 
compared to the 33 kV lines as conductors are 5.2 m apart each other.  

 In accordance with FFPO, CEB has agreed with DWC not to clear any trees within the 
sanctuary. CEB redesigned the line section within the sanctuary with adopting modified 
towers to reduce the number of towers to be placed within the sanctuary by 20%. 1171 
trees to be felled lie outside the length of line outside the sanctuary.  

 The concerned sensitive receptors/ tourist attractions are considerably away from the 
transmission line. Mannar Fort is 2.2 km, Thirukethiswaram Temple is 3.7 km and Doric 
House is 11.5 km away from the transmission line.  

 With Mannar Grid Substation commissioned, island and adjoining mainland areas will 
receive quality and reliable electricity supply, an essential requirement for development 
of tourism and other commercial activities.  

 Extensive public consultations held with general public, local level government officials 
and local authority representatives. As a result, final alignment was selected to minimize 
the damage to Palmyra plantations and settlement areas.  

 CEB will install bird flight diverters/yellow marker spheres to the conductors, which is the 
practice in other countries to minimize the risk of collision.  
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Wind Park Project (outside the scope of IEE for transmission line) 
 
 Wind Park project will improve transport infrastructure in the Mannar Island, which will 

directly benefitted to the local community by development of fishing industry and tourism. 
 With respect to the proposed 100 MW Mannar Wind Park CBC and Department of 

Wildlife Conservation (DWC) agreed on implementation of specific mitigation measures,: 
- Scrap sixteen Wind Turbine Generators (WTG) adjacent to Adam’s Bridge National 

Park 
- Install a radar system to forecast bird migration and shut down WTGs during the 

arrival of large flocks of birds to reduce collision risk 
- If ADB approved funding of the Wind Park, there will be a separate EIA, specifically 

focused on environmental and social impacts of the Wind Park.  
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Executive Summary 

This report supports the Ceylon Electricity Board (CEB) in undertaking the ornithological 
assessment for the proposed power evacuation infrastructure and associated large-scale wind 
power developments. The main aspect of the development being fully assessed at this stage is 
the electricity transmission line and substation, which will be used to export electricity from 
Mannar Island, from the key associated facility, the Mannar Wind Park. The proposed overhead 
powerline that will connect the Wind Park to the grid will pose a collision risk to birds, particularly 
where it will cross the Vanaklai Sanctuary Ramsar site, a site of international importance for its 
waterbird populations. The Wind Park itself is still in the initial stages of planning and a fully 
environmental assessment for that will be completed at a later date, so only an indicative 
assessment has been carried out and reported here. 
 
Baseline bird surveys have been conducted at the site over a two-year period and over a wide 
survey area. Grid Count line transects have successfully characterised the bird communities 
over the large survey area, and Block Counts have provided very useful data on the Vankalai 
Sanctuary Ramsar site populations and on other wetland sites. Vantage Point surveys have 
been undertaken but are limited, as they were primarily designed to provide sample data on 
visible bird migration over the study area, rather than specifically focusing on quantifying 
collision risk. There are therefore some issues with regard to the detail of the baseline surveys, 
particularly their spatial and temporal coverage in relation to the proposed development. 
 
Recommendations have been made for future surveys, including focusing on key species (now 
that these have been identified and the wider surveys completed). Further pre-construction 
surveys are recommended for the proposed Wind Park assessment, including vantage point 
surveys mapping bird flight activity and further block counts with data recorded by smaller 
sectors. 
 
It is clear that the survey area supports a range of internationally important bird populations. The 
highest conservation importance are those species associated with the Vankalai Sanctuary 
Ramsar site, though the survey data show that several of these are not restricted to the 
designated site but range more widely (and hence could be affected by the Wind Park as well 
as the overhead transmission line). 
 
Collision modelling was undertaken for the 7.5 km section of the transmission line that passes 
through the Vankalai Sanctuary Ramsar site. This modelling was limited by the amount of 
baseline data available, from only three vantage points (covering approximately 1.5 km of the 
7.5 km route through the Ramsar site) and for surveys over only a short period of time 
(February-April 2014, and November 2015). These results therefore should be treated with a 
high degree of caution. Their purpose is to inform an analysis of the bird collision risk, to 
determine the key species at risk and inform the mitigation measures required. The paucity of 
baseline data has meant that a series of precautionary assumptions have needed to be made, 
so the figures produced should be treated as worst case estimates rather than estimates of the 
most likely outcome. 
 
The modelling highlighted the key species at risk of collision with the transmission line; Indian 
Spot-billed Duck, Northern Pintail, Greater Flamingo, Painted Stork, Black-headed Ibis, Spot-
billed Pelican, Little Cormorant, Indian Cormorant, Caspian Tern and Whiskered Tern. The 
collision risk to all of these species could be significant, indicating the need for appropriate 
mitigation measures to be implemented. 
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Collision modelling was also undertaken for the Wind Park, using the Band et al. (2007) model. 
This modelling was, though, only preliminary, and limited by the amount of baseline data 
available, from only a small number of vantage points and for surveys over only a short period 
of time. These results therefore should be treated with a high degree of caution. Their purpose 
is to inform an indicative preliminary analysis of the collision risk to birds, for the Wind Park as 
an associated facility of the proposed transmission line. Should the Wind Park proposal 
progress, further assessment based on additional and more detailed baseline surveys is 
strongly recommended. 
 
The wind turbine collision risk modelling highlighted the key species at risk; Northern Shoveler, 
Painted Stork, Spot-billed Pelican, Little Cormorant and Whiskered Tern. The collision risk to all 
of these species could be significant. 
 
A package of mitigation measures will be required to satisfy the ADB Critical Habitat 
requirements, including design mitigation, mitigation to reduce impacts during the construction 
(and decommissioning) phase of the development (through the production and implementation 
of a Construction Method Statement following industry best practice), and measures to mitigate 
the operational phase impacts (particularly measures to reduce collisions with the overhead line 
passing through the Vankalai Sanctuary Ramsar site by using appropriate markers to increase 
line visibility to birds). 
 
A biodiversity management plan will need to be developed for the project to ensure no net loss 
of biodiversity and implementation of a program to promote and enhance the conservation aims 
of the sanctuary in accordance with ADB’s SPS’s requirements for Legally Protected Areas. It is 
proposed that this should include the funding of the development of a management plan for the 
Ramsar site and of the implementation of the first five years of that plan. 
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1.0 The Proposed Development 
 

 The main aspect of the development being fully assessed at this stage is the electricity 1.
transmission line and substation, which will be used to export electricity from Mannar Island, 
from the key associated facility, the Mannar Wind Park. This comprises the following elements: 

 
 Overhead grid connection cabling that will the Wind Park to the grid. This runs for 
a length of 29 km SE from the proposed Wind Park across from Mannar Island to the 
mainland (about 7.5 km of which is through the Vankalai Sanctuary Ramsar site). The 
transmission line will comprise four overhead wires at about 15-45m above ground level, 
with supporting towers at approximately 300-400m intervals; and a substation. 
 

 RMA Energy Consultants have developed a Master Plan for wind power development in 2.
the Mannar District on behalf of the ADB. The project assessed in this report as an 
associated facility of the transmission line represents the first phase in the 
implementation of that plan, with consideration also given to possible future phases. The 
location of the proposed wind farm site is shown in Figure 1. These follow the site 
boundaries identified in the RMA Master Plan, though with the western edge of the 
scheme slightly reduced to avoid any development with the Adam’s Bridge National 
Park. That National Park was designated after the RMA study had been completed. 

 The Wind Park itself is still in the initial stages of planning and a fully environmental 3.
assessment for that will be completed at a later date. Details of proposed wind turbine 
locations for a first 100 MW phase of the development have been produced but are 
indicative and still subject to change. An indicative site boundary for the Wind Park is 
also available, with additional areas that could potentially accommodate a total of up to 
300MW in further phases (see Figure 1). The turbines would have a rated capacity of 
2.5-3.5 MW, a hub height of between 80 and 120m, and a rotor diameter of between 90 
and 115m.  

 The locations of the transmission line route and the indicative Wind Park site boundary, 4.
Phase 1 indicative turbine locations and further potential Wind Park developments areas are 
shown in Figure 1. 

 
1.1 Review of the results of the bird distribution and vantage point surveys 
 
1.1.1 Ornithological value of the habitats impacted by the project 

Ramsar Site 
 

 The Vankalai Sanctuary lies 3 km to the SE of the proposed Wind Park site. It is an 5.
internationally important wetland, designated as a Ramsar site. It covers a total area of 4,839 
ha. It is described on its Ramsar Information Sheet (RIS) as follows: 

 
 “This site consists of several habitats and vegetation types: arid-zone thorn scrubland, arid-
zone pastures and maritime grasslands, sand dunes, mangroves, waterholes and tanks, 
salt marshes, lagoons, tidal flats and sea-grass beds. It also includes part of the shallow 
marine region. The site provides excellent feeding and living habitats for a large number of 
waterbird species, including annual migrants, which use this area also for landfall (on arrival 
in Sri Lanka) in the Mannar region, and a last staging point (during their exit from Sri 
Lanka). A total of 149 species of birds have been recorded from this region. According to 
the annual waterbird census carried out by the Ceylon Bird Club, the site harbours much 



 

36 
 

more than 20,000 waterbirds during a migration season. The recent civil war has managed 
to keep away detrimental human activities from this area, which in turn has contributed to a 
high bird diversity. A breeding colony of the Indian Spot-billed Duck, which was known as a 
rare migrant in Sri Lanka, was recently found in this site.” 
 

 Its key ornithological interest features (for which it qualified for designation as a Ramsar 6.
site) include: 

 
 Indian Spot-billed Duck – the site supports a small breeding population of this nationally 

endangered species. 
 

 Greater Flamingo – up to 5,000 have been recorded in winter, 2.1% of the international 
flyway population. 

 
 Eurasian Wigeon – up to 56,000 have been recorded in winter, 22% of the international 

flyway population. 
 

 Northern Pintail - up to 95,000 have been recorded in winter, 4.8% of the international 
flyway population. 

 
 Black-tailed Godwit - up to 3,000 have been recorded in winter, 2.0% of the international 

flyway population. 
 

 Wintering waterfowl assemblage >20,000 individuals – the wintering waterfowl 
population has exceeded 120,000 individuals in recent years. 

 
 Numbers of all waterfowl species have been highly variable between years. 7.

 
 Two species of rare migratory waterfowl are also mentioned on the Ramsar Information 8.

Sheet (RIS), Gadwall and Comb Duck. Additionally, bird species noted on the RIS include Red 
Knot (common here but rare elsewhere in Sri Lanka), and Pied Avocet (regular here but very 
rare elsewhere in Sri Lanka).  
 

 The full Ramsar Information Sheet for the Vankalai Sanctuary is included in Appendix 1. 9.
 
Important Bird Areas (IBA) 
 

 The Periyakalapuwa mouth IBA includes 800 ha of saltmarsh and another wetland 10.
habitat. Its key IBA trigger species is also its wintering Curlew Sandpiper population (Birdlife 
International 2016b). It lies within the Vankalai Sanctuary Ramsar site. 
 

 The Amaipaddukkai IBA supports internationally important populations of winter curlew 11.
sandpiper. It is located near the Mannar town (See Figure 7) at coordinates (79o 54.00' East 9o 
1.00' North). It has an area of 500 ha. Amaipaddukkai IBA is designated for Curlew Sandpiper 
(Calidris ferruginea2) There are no forest areas but mangroves and salt marshes. It is situated 
within the Vedithalativu Nature Reserve declared recently. 

 
 The Giant’s Tank IBAs, which support internationally important populations of winter 12.

                                                
2 Source of data: Field Ornithology Group of Sri Lanka (Affiliate) - Important Bird and Biodiversity Areas (IBAs) 
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curlew sandpiper, and of Eurasian Wigeon and Black-necked Ibis respectively.  
 

 The Giant Tank lies at sufficient distance from the development that they would be 13.
unaffected by it. 
 

 The full Birdlife International (2016) data sheets for these three IBAs are included in 14.
Appendix 2. 

 
Adam’s Bridge National Park 
 

 The Adam’s Bridge/Gulf of Mannar National Park has recently been established at the 15.
western end of Mannar Island. It has been designated primarily for its breeding seabird 
population (it is one of only a small number of seabird breeding colonies in Sri Lanka) and other 
marine features, though does also include the western end of Mannar Island. This National Park 
has only recently been designated, but the proposed extent of the Wind Park has been updated 
from its original indicative layout, so that no development would take place within that National 
Park. 
 
1.1.2 Potential Effects of the Development on Birds 
 
Effects on birds 
 

 The primary concern with the proposed development is the collision risk that the 16.
overhead transmission line may cause to birds from the Vankalai Sanctuary Ramsar site. 

 
 The main potential effects of Wind Parks on birds are considered to be direct loss of 17.

breeding or feeding habitat, potential collision risk and indirect loss of habitat from disturbance 
(either temporary during construction or more permanent from operating turbines) (Percival 
2005, Drewitt and Langston 2006). This report focusses on the collision risk posed by both the 
wind turbines and the overhead powerline that will connect the Wind Park to the grid, but 
consideration is also given to the potential disturbance and habitat loss that could occur. 
 
Direct effects (1): overhead powerline collision risk 
 

 Overhead power lines are well-known as a mortality risk to birds, but that risk varies 18.
widely between different species, and deaths can result through electrocution and from injury 
through collision with the wires. Bevanger (1998) reviewed the information available and 
concluded that species with high wing loading and low aspect were at a higher risk of colliding 
with power lines. These constituted rapid-flying species, with a combination of heavy body and 
small wings, which he considered restricted swift reaction to unexpected obstacles. Numbers of 
collisions of pheasants, cranes, pelicans, cormorants, ibis, flamingoes, herons and storks were 
generally high in comparison with their abundance. He found that species more frequently 
affected by electrocution included storks, birds of prey, owls and passerines. 
 

 Janss (2000) reported a similar result in his review of the topic, with collision victims 19.
characterised as ‘poor fliers’ (species with a high wind loading) and electrocution victims 
predominantly birds of prey, ravens and other thermal soarers. 
 

 Collision with power lines has been identified as an important source of mortality in 20.
several species of larger migrant birds, especially where such lines have been sited across flight 
lines or close to congregatory sites such as wetlands Kirby et al. 2008), as would be the case at 
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Mannar across the Vankalai Sanctuary. That paper recommends that developers should 
“ensure best practice, and exercise extreme caution, in the location and construction of man-
made structures in sensitive areas for migratory birds, especially wind turbines and power 
transmission and telecommunication cables.” 
 

 Increasing the visibility of power lines can reduce collision risk (Barrientos et al. 2012), 21.
though this may not always be the case for all species. Martin and Shaw (2010) showed that 
species such as cranes and bustards could have very limited forward vision at times when they 
were focusing their attention below them, so could potentially collide with even a well-marked 
line. Species such as storks, however, have a less limited field of view and therefore would be 
expected to be less vulnerable in such cases. 
 

 Better understanding of the risks of both collision and electrocution has led to the 22.
development of a range of mitigation measures to reduce bird mortality from power lines. 
Results of studies, though, are still not always clear, and require careful consideration as to the 
best measures to apply at a particular site. For example, cable insulation is often proposed as a 
way to reduce electrocution of eagles and other raptors, but Guil et al. (2011) reported higher 
electrocution rates at these than at than unimproved pylons. They proposed that to optimise 
mitigation measures, pin-type insulators should be used rather than suspended ones and the 
strings of insulators should be elongated. 
 

 High voltage transmission lines, such as that proposed at Mannar, are usually connected 23.
to pylons with long suspended insulators, so as a result the electrocution risk is typically low 
(Birdlife International 2012). Of more concern at this site is the collisions risk. The thin earth 
(shield) wire located above the thicker high voltage wires are likely to pose the greater collision 
risk. 
 

 The optimal approach to resolving this problem would be to first obtain a detailed 24.
understanding of the species at risk from the power lines and where (from focused field 
surveys), and then to develop specific solutions to the site, tailored to the bird species at risk. 
 
Direct effects (2): wind turbine collision risk 
 

 There have been a number of Wind Parks that have caused bird mortalities through 25.
collision but their characteristics are different to those at the proposed Mannar site. Most 
notably, at Altamont Pass in California and Tarifa in southern Spain, large numbers of raptors 
have been killed (Orloff and Flannery 1992, Janss 1998, Thelander et al. 2003). Such problems 
have occurred where large numbers of sensitive species occur in close proximity to very large 
numbers (hundreds/thousands) of turbines, and usually also where the Wind Park site itself 
provides a particularly attractive feeding resource. At Altamont, for example, the wind turbine 
bases provided an attractive shelter for ground squirrels which themselves provided an 
attractive raptor foraging resource (Thelander et al. 2003). 
 

 A specific problem has been identified for old world vultures, which have much the 26.
highest numbers of reported raptor collisions (Hotker et al. 2004, Illner 2011). Martin et al. 
(2012) reported that these species have large blind areas in their field of vision above, below 
and behind the head, such that with the head positions typically adopted by foraging vultures, 
they will often be blind in the direction of travel. This would make them particularly vulnerable to 
collision with wind turbines and the studies that have been undertaken bare out this conclusion 
(Janss 1998, Lucas et al. 2012). Vultures also have a high wind loading, reducing their 
maneuverability which also increases their vulnerability to collision (Janss 2000, Barrios and 
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Rodríguez, 2004; Lucas et al., 2008). In addition to this Wind Parks have been located in areas 
of high vulture food resource and several of their populations are vulnerable to additional 
mortality (Carrete et al. 2009). 
 

 Another species clearly more vulnerable to collision with wind turbines is the White-tailed 27.
Eagle. Small numbers of collisions have been reported at several Wind Parks including in 
Germany and Poland, but at one particular site rather more fatalities have occurred, Smøla in 
NW Norway (an average of 8 collisions per year, May et al. 2010). In Australia White-Bellied 
Sea Eagle and Wedge-Tailed Eagle have also both been demonstrated to be vulnerable to 
collision (Hull and Muir 2013). 
 

 Sites where higher numbers of bird collisions have occurred generally have supported a 28.
high density of flight activity that has been maintained post-construction, often associated with 
attractive ecological resource within the Wind Park site, resulting in attraction into the Wind Park 
rather than avoidance. The key risk features can be summarised as: 
 
 High turbine numbers 
 
 Turbine design – older design lattice towers can provide a perching resource 
 
 High bird density within the Wind Park – particularly where there is a rich food resource 
within the Wind Park, or attractive breeding sites 
 
 Source of distraction in close proximity to turbines, e.g. food resource in turbine bases, 
breeding displays. 
 
 Vultures have a specific issue with their limited field of vision, and a high wing loading 
that reduces their maneuverability 
 
 Particular vulnerability of populations to additional mortality (e.g. Egyptian vulture – 
where Wind Parks have been implicated in population decline often where acting in combination 
with other factors, Carrete et al. 2009). 
 

 Studies of waterbird behaviour at existing Wind Parks has generally shown that these 29.
birds exhibit very high avoidance rates from wind turbines, usually well in excess of 99% (e.g. 
Desholm and Kahlert 2005; Fernley et al. 2006). The latter publication has suggested that 
goose avoidance rates are actually in the order of 99.93%, based on the available empirical 
data. More recent post-construction monitoring of pink-footed geese in the UK (Percival et al. 
2008, Percival et al. 2015) shows that this higher rate provides a more realistic measure of the 
actual risk to geese. Waders too have only very occasionally been reported as collision victims 
(Hotker et al. 2004, Percival 2005, Illner 2011, Gove et al. 2013). However, even with high 
avoidance rates, if the numbers at risk of collision are very high there can still be a potential for 
a significant collision impact. 
 

 The mitigation of collision risk has been recently reviewed by Marques et al. (2014). This 30.
publication outlined a range of measures that have been implemented at existing Wind Parks in 
order to reduce collision risk. It includes details of several highly successful schemes, including: 
 

 Turbine shutdown on demand - Lucas et al. (2012) showed that wind turbine 
shutdown on demand halved Griffon Vulture fatalities in Andalusia, Spain, with only a 
marginal (0.07%) reduction in energy production. This study used human observers but 
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automated (radar and video-based) systems are also now becoming available (Collier et 
al. 2011; Desholm et al. 2006). 
 
 Restriction of turbine operation – this involves avoiding operation of the turbines 
at key risk times. This has been very effective for bats (Arnett et al. 2010), where 
reducing turbine operation during periods of low wind speeds reduced bat mortality by 
44% - 93%, with marginal annual power loss (<1% of total annual output). For birds it is 
generally less likely to be such a useful tool, as defining the higher risk periods is usually 
more difficult, so it is unlikely that such a large reduction would be achievable without a 
much greater loss in power output. 
 
 Habitat management – these schemes are usually implemented to reduce the 
attractiveness of the Wind Park site for foraging (e.g. removal of carcasses for carrion 
feeding species) whilst at the same time increasing food availability elsewhere (to draw 
birds away from the Wind Park and at the same time offset lost foraging opportunity) 
(Walker et al. 2005). 

 
 Increasing turbine visibility – laboratory experiments have shown this to be a 
potentially effective tool but there have not yet been any field trials that have 
demonstrated a major benefit of such measures. Its applicability remains to be proven. 

 
 Deterrents – bioacoustic or other scaring devices might have the potential to 
deter birds from flying in close proximity to wind turbines. Smith et al. (2011) showed that 
use of an acoustic deterrent (Long Range Acoustic Device) elicited strong reactions from 
60% of Griffon Vultures but its efficacy depended on the distance from the bird, altitude 
and flock size. Deterrents also have the potential to be activated by automated real-time 
surveillance systems as an initial mitigation step and prior to blade curtailment (May et 
al., 2012; Smith et al., 2011). A possible problem with this mitigation though, as noted by 
Marques et al. (2014), is that the deterrent may have an unpredictable effect on the flight 
path and may not always deflect the bird in the desired direction. 

 
 Compensation – these include measures to deliver a wider benefit to the 
populations that could be affected by the Wind Park, including habitat expansion, 
creation or restoration, predator control and supplementary feeding. 

 
Direct effects (3): loss of habitat 
 

 This should be an effect of low/negligible magnitude, with only a small area taken up by 31.
the powerline towers and by the wind turbine bases and access tracks. Use of existing tracks 
and the careful selection of routes for the access tracks and turbine locations, alongside use of 
proven construction techniques should be implemented to ensure that such effects on birds 
would be of low/negligible magnitude (even in a local context), and would not be significant. A 
Construction Method Statement should be produced and agreed with relevant stakeholders, 
before construction commences, to follow industry best practice. 
 
Indirect effects: disturbance 
 

 Disturbance could potentially affect a rather greater area than direct habitat loss. 32.
Disturbance itself can result from several factors associated with the Wind Park, including 
operational noise, the visibility of tall structures and increased human presence through 
maintenance activities, as well as the construction works prior to operation. Published studies 
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have only been able to look at all of these factors acting together, so it is not possible to 
separate out the different aspects of disturbance when assessing the potential effects. 
 

 The maximum distance that wind turbines have been shown to affect birds is 800m 33.
(Percival 2005; Pearce-Higgins et al. 2009), though most reliable studies have not reported 
effects further than 600m from turbines (Drewitt and Langston 2006) and displacement is 
usually partial rather than complete (i.e. a reduction in use not complete exclusion). 
Displacement has generally been more widely reported and over a greater distance outside the 
breeding season. 
 

 Experience from existing Wind Parks has shown that many species, including many 34.
waterbirds, are tolerant of the presence of wind turbines and not unduly disturbed by them. A 
study of wintering golden plover, lapwing and pink-footed geese in the UK found no evidence of 
displacement of any of these species (Percival et al. 2008). All three species were observed 
feeding within 300m of wind turbines in years when their preferred crop was present in that 
zone. Some short-term displacement of species such as curlew may occur following 
construction but populations have been found to subsequently re-establish themselves (Bullen 
Consultants 2002). Most species that have been studied have not been significantly affected 
(Meek et al. 1993, Phillips 1994, Dulas 1995, Thomas 1999, Gill 2004, Percival 2005, Percival 
et al. 2008, Devereux et al. 2008). A recent RSPB study has reported partial displacement of 
breeding upland birds around wind turbines up to 800m (Pearce-Higgins et al. 2009). This scale 
and pattern of displacement is similar to that reported for breeding waders in general by Hotker 
et al. (2004), with most studies reporting only small scale (0-200m) displacement distances and 
a smaller number over a greater distance. 
 

 Studies of disturbance to wintering geese at existing Wind Parks have reported a range of 35.
results. Work on pink-footed geese by Larsen and Madsen (2000) found birds displaced from 
only 1-200m around wind turbines, an effect comparable to their displacement from hedgerows 
and farm buildings. A further study at the same site 10 years later found a displacement 
distance of only 40-100m (Madsen and Boertmann 2008). In Germany a study of barnacle 
geese (Kowallik and Borbach-Jaene 2001) recorded lower numbers than expected up to 600m 
from turbines, whilst a study on the same goose population in Sweden (Percival 1998) recorded 
no significant displacement effect at all, with the geese even feeding within 50m of turbines. The 
most likely explanation for these variable results is that these birds will avoid the close vicinity of 
wind turbines (up to 600m) where there is alternative feeding habitat in the area, but will move 
closer to them when alternative resources are more scarce. In terms of the ecological 
consequences of potential disturbance effects, these results would therefore suggest that either 
birds would just move to nearby alternative food sources (if available) or be more tolerant of the 
presence of the wind turbines. 
 

 Several of the studies referred to above relating to collision risk (e.g. Walker et al. 2005, 36.
Percival et al. 2009a, Percival et al. 2009b, Whitfield et al. 2006) have noted some displacement 
of raptors from a zone around wind turbines. This has typically been reported over a distance of 
1-200m of turbines, though Fielding and Haworth (2013) found evidence of displacement of 
golden eagle up to 500m. Displacement effects have also been reported for White-tailed Eagles 
at Smøla, in Norway (May et al. 2013). Campedelli et al. (2013) found significant reductions in a 
range of raptor species at a Wind Park in Italy. Though disturbance would reduce collision risk it 
does mean that the development of a Wind Park could result in effective loss of habitat if birds 
are dissuaded from using the area in proximity to turbines. Any impact on the population would 
be dependent on importance of that area from which displaced and the availability of alternative 
areas, but any assessment should take into account the possibility of such small-scale 



 

42 
 

displacement. 
 

 The most effective way to mitigate any such losses would be through the provision of 37.
alternative resources nearby (but outside the potential impact zone of the Wind Park). Such 
measures have been successfully implemented at several Wind Parks, including for waterbirds 
(Percival et al. 2015) and raptors (Walker et al. 2005). 
 

 Disturbance is likely to be highest during construction owing to the activities being 38.
carried out. Pearce-Higgins et al. (2012) found that Red Grouse, Snipe and Curlew densities all 
declined on Wind Parks during construction, whilst densities of skylark and stonechat increased. 
Construction also involves the presence of work personnel on site which itself can be an 
important source of potential disturbance. Even at this time displacement from a zone around 
the wind turbines is likely to be only partial. Pearce-Higgins et al. (2012) for example reported 
decreases in curlew density during construction of 40% and snipe by 53%. 
 

 A further potential disturbance effect could be disruption to important flight lines (barrier 39.
effect; Percival 2005, Drewitt and Langston 2006). Birds may see the Wind Park and change 
their route to fly around (rather than through) it. This would reduce the risk of collision but could 
possibly have other effects, for example potentially making important feeding areas less 
attractive (by acting as a barrier to the birds reaching them) and (if diversions were of a 
sufficient scale) resulting in increased energy consumption. Such a barrier effect needs to be 
assessed in the context of the location of any important local bird flight routes through the Wind 
Park site. 
 

 In summary, there are two main elements of the Development that could potentially 40.
affect birds, the wind turbines themselves and the overhead power line that will connect the 
Wind Park into the grid. This report focusses on the potential collision risks that these structures 
could pose, but the project ornithological assessment should also include assessment of the 
possible disturbance impacts, including possible barrier effects on important flight routes. 
 
1.1.3 Baseline Data Available 
 

 Baseline bird survey work is being led by Prof Devaka Weerakoon, of Colombo 41.
University Department of Zoology for CEB, with the specific objectives of the following: 
 
 Compile all available sources of existing background information on the bird populations 
reported in the areas identified for the proposed wind parks in the Mannar Island and provide an 
ornithological assessment of the potential impacts and level of risk to the bird population 
associated with the proposed wind park. 
 
 Establish and follow internationally acceptable survey methodologies, survey locations 
and data collection formats to inform an ornithological assessment of the wind park 
development in the Mannar Island 
 
 Prepare an inventory of birds that inhabit the areas identified for the wind park 
development in the Mannar Island and identify the presence of any endangered or restricted 
range species 
 

 Document the baseline conditions that exist in the Mannar Island that can be 
used for future monitoring to assess the real impact arising due to the proposed 
development. 
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 Identify diurnal, and seasonal patterns of avifaunal behaviour and the factors that 
govern these behaviours such as wind, rain, etc., 
 
 Identify the potential impacts that may arise as well as to provide 
recommendations towards minimizing potential harmful impacts that may arise due to 
the proposed development 

 
 Consult relevant stakeholders regarding the proposed wind power development 
in Mannar Island 

 
 An interim report on this work was produced in September 2014 (Weerakoon 42.

2014). No other reports are currently available. 
 

 The surveys undertaken for this work comprised three main survey methods: 43.
 

 Line Transect surveys (Grid Counts): these surveys covered 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 was carried out in each square by slowly walking through the grid for 
a period of 20 min (the average distance that was covered during the timed transect was 
around 1 km), recording the birds observed, together with the height of flying birds and 
their direction of flight. Each grid was usually surveyed twice each year, once within and 
once outside the migration season, to determine the usage of each grid by migrants as 
well as resident bird species. The locations of the 1x1 km squares that have been 
surveyed are shown in Figure 2. 
 
 Vantage Point surveys: these surveys were undertaken to quantify bird flight 
activity through the study area, and identify any important flight routes. The surveys were 
designed to primarily focus on visible migration through the survey area. Six vantage 
points were established along the long axis of the study area, three (VP1, 2 and 3) in the 
Vankalai Sanctuary on the route of the grid connection powerline, and three (VP4, 5 and 
6) on Mannar Island within/in proximity to the areas identified for the Wind Park. An 
additional VP was located on the mainland but data from this VP were not available for 
this report. The locations of the vantage points are shown in Figure 2. Each vantage 
point was sampled for a target of 18 hours per vantage point in 2014 (though for VP2, 3 
and 4 this was not achieved, with 16.5 hours, 8.25 hours and 15.75 hours for each of 
those points respectively). These surveys were carried out on the following dates/times: 

 
- VP1 - 2/2/14 (06:30-12:30, 6 hours), 3/3/14 (06:30-12:30, 6 hours) and 3/4/14 
(12:30-18:30, 6 hours); 
- VP2 - 3/2/14 (06:30-12:30, 6 hours) and 18/4/14 (07:15-17:45, 10.5 hours) 
- VP3 - 4/2/14 (06:30-13:30, 7 hours) and 19/4/14 (17:00-18:15, 1.25 hours) 
- VP4 - 4/2/14 (07:30-09:30, 10:00-11:00 and 12:00-18:30, 9.5 hours), 28/2/14 
(06:45-08:00, 1.25 hours) and 3/4/14 (13:30-18:30, 5 hours) 
- VP5 - 28/2/14 (06:45-18:45, 12 hours) and 3/4/14 (12:30-18:30, 6 hours). 

Further surveys were then undertaken in October and November 2015 from the following 
VPs: 

- VP2 - 29/11/15 (07:00-16.50, 9.8 hours); 
- VP4 - 28/11/15 (07:55-18:00, 10.1 hours); 
- VP6 a/b - 15/10/15 (14:20-18:12, 3.9 hours), 27/11/15 (07:50-17:10, 9.7 hours) 
and 28/11/15 (08:10-19:30, 11.3 hours). 



 

44 
 

 
The vantage point surveys were undertaken by scanning the area from each point by 
eye and with binoculars, to a distance of approximately 250m (where all species could 
be identified). Two observers sat and recorded back-to-back, giving 360 coverage. The 
surveys excluded small-scale local movements within the observation area. 
 
 Block counts: these surveys set out to determine the densities of water birds 
and waders. Six main sites were covered (see Figure 3); Kora Kulam, the northern 
beaches and southern beaches and Kralls of Mannar Island, the salt pans, the 
Erukkalampiddy lagoon, and the Vankalai Sanctuary (including both sides of the 
causeway, Periya Kalapuwa, Mantai Kulam and other water bodies in the Sanctuary). 
Each site was divided into blocks and the birds in each block were counted using a 
spotting scope. The method was used to count birds that inhabit the main water bodies 
present within the study area. These counts were carried out during the migration 
season (three counts, made during January/February 2014, 2015 and 2016) and non-
migration season (two counts in May/June 2014 and 2015) to determine different usage 
of these water bodies by aquatic birds. The Erukkalampiddy lagoon was only counted in 
2015 and 2016, as it was dry in 2014 so held very few waterbirds. 

 
These counts were undertaken over a single day in each count area, but with repeat 
counts made during each sampling period. The mean of these repeat counts in each 
sampling period were the only data provided and hence were the data used in this 
assessment. 
 

 A full list of all of the species recorded during the baseline surveys, together with their 44.
scientific names and conservation status is given in Appendix 3. 

 
1.1.4 Review of Baseline Data Currently Available 
 

 The surveys carried out between January 2014 and April 2016 have included a range of 45.
survey types, as described above, and have covered a wide survey area. It should be noted that 
these baseline data were not specifically collected for the purpose of collision risk modelling, so 
there are both spatial and temporal gaps in the data. Those gaps are directly addressed in the 
assessment - and the data utilised as best they could be - but for future projects where collision 
modelling is undertaken it is strongly recommended that this is taken into account at the survey 
design stage. 
 

 The Grid Count line transects have successfully characterised the bird communities over 46.
the large survey area. 
 

 The Block Counts have provided very useful data on the Vankalai Sanctuary Ramsar 47.
site populations and on other wetland sites (and hence the ecological links with the Ramsar 
site). They are less useful though in understanding the populations at risk from the proposed 
development, as they did not record data in smaller sectors that would have given better 
understanding of the birds’ spatial distribution (including the numbers in proximity to the 
proposed development). 
 

 Further replicate block counts within a season would be useful to better understand the 48.
variation in the counts. It is clear that there is considerable between-year variation in numbers, 
but it would also be useful to know how the numbers vary within a year. Twice-monthly counts 
are recommended for future surveys. 
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 The Vantage Point surveys have been limited, as they were primarily designed to 49.

provide sample data on visible bird migration over the study area. They have covered only a 
small proportion of the survey area (and of the potential impact zone of the development, for 
both the Wind Park and the power line). They have also only covered a short time period 
(February-April 2014 and October-November 2015). Data are particularly sparse for the first 
phase Wind Park site, with only a single VP located within it, and in the second phase area and 
a third (surveyed in 2015) near to the first phase. No attempt was made to map flight lines of 
key species, something that would have been very useful to give improved spatial resolution of 
the data, to quantify numbers flying through wind fam at risk of collision, and also to be able to 
advise on Wind Park site design (locating turbines away from more important flight routes). It is 
therefore recommended that future surveys should be extended to include more VPs and to 
map flight lines, though to focus on the proposed Wind Park site(s) and on key species rather 
than all bird species (in order to record the information on these species more precisely). 
 
1.1.5 Summary of Survey Results 
 
Vantage Point Surveys 
 

 Table 1 shows the bird flight rates recorded from each of the five vantage points for 50.
which data are currently available, expressed as the number of bird flights observed per hour. 
The Table also gives the proportion of flights that were recorded at the height of the wind turbine 
rotors (taken as 22.5-177.5 m to include all possible turbine options), and at the height of the 
grid connection powerline (15-45 m).  

 
Table 1. Bird flight rates recorded during the Vantage Point Surveys, migrant season 

2014 (February-April). 

Species 

Flight rate (birds/hr): 
Power line route 

Flight rate (birds/hr): 
Wind Park % rotor 

height 

% power 
line 
height VP1 VP2 VP3 VP4 VP5 VP6 

Indian Peafowl 0 0 0 0.18 0 0 0% 0% 

Grey Francolin 0 0 0 0.18 0.07 0.04 0% 0% 

Lesser Whistling-duck 1.17 0.15 0 0.72 0 0.28 13% 52% 

Garganey 0.22 51.65 0 7.53 0 0 31% 56% 

Northern Shoveler 0.50 0.30 0 2.71 0 0 100% 50% 

Eurasian Wigeon 0 5.66 0 5.46 0 0 57% 71% 

Indian Spot-billed Duck 0.78 0 0 0 0 0 18% 55% 

Northern Pintail 17.89 76.24 10.42 10.69 0.37 0.76 70% 67% 

Greater Flamingo 0 0 1.17 0.63 0 0 0% 100% 

Rock Dove 4.78 0 0.42 0.81 0.44 1.09 26% 48% 

Eurasian Collared-dove 6.22 1.67 6.00 3.56 2.95 1.65 2% 15% 

Spotted Dove 0.06 0 0.58 2.57 0.44 0.76 4% 26% 

Orange-breasted Green-pigeon 0 0 0 0.23 0.07 0.08 0% 0% 

Sri Lanka Green-pigeon 0 1.38 0 0 0 0 43% 100% 

Asian Palm-swift 1.67 6.35 3.08 12.00 5.60 3.86 2% 16% 

Blue-faced Malkoha 0 0 0 0 0.29 0.20 0% 0% 

Jacobin Cuckoo 0.17 0.10 0 0.23 0.37 0.24 0% 18% 

Asian Koel 0.11 0 0 0 0 0 0% 0% 
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Species 

Flight rate (birds/hr): 
Power line route 

Flight rate (birds/hr): 
Wind Park % rotor 

height 

% power 
line 
height VP1 VP2 VP3 VP4 VP5 VP6 

Grey-bellied Cuckoo 0 0 0 0 0.15 0.16 0% 0% 

White-breasted Waterhen 0.06 0 0 0 0 0 0% 100% 

Painted Stork 1.50 0.15 1.17 2.44 0 0 50% 62% 

Asian Openbill 0.72 0.05 0 2.98 0 0.04 40% 43% 

Eurasian Spoonbill 0.06 0.05 0.67 0.27 0 0 82% 68% 

Black-headed Ibis 1.17 0 0 0 0 0 32% 53% 

Black-crowned Night-heron 0 0 0.08 0.05 0 0 50% 100% 

Striated Heron 0 0.05 0.08 0 0 0 0% 0% 

Indian Pond-heron 0.56 0.34 0.67 2.93 0.15 0.08 0% 18% 

Eastern Cattle Egret 2.89 0.25 0.25 13.35 2.14 1.33 4% 30% 

Grey Heron 0.22 0.25 1.08 0.14 0.07 0.32 26% 47% 

Purple Heron 0.06 0.05 0 0 0.15 0.08 50% 50% 

Great Egret 0 0 0.58 0.72 1.18 0.68 16% 47% 

Intermediate Egret 1.00 0.05 0.67 0.50 0 0.32 3% 20% 

Little Egret 0.28 1.08 1.25 1.35 0.96 3.70 11% 39% 

Western Reef-heron 0 0 0.17 0 0 0 0% 50% 

Spot-billed Pelican 0.17 0.44 3.75 0.45 0.15 0.08 42% 79% 

Little Cormorant 3.22 0 4.25 1.17 0.81 2.65 31% 54% 

Indian Cormorant 0.50 0.49 0 0.27 0 0.12 37% 42% 

Great Thick-knee 0.72 0 0.17 0 0.07 0.04 0% 0% 

Black-winged Stilt 0.22 0.44 1.83 0.99 0.52 1.09 18% 35% 

Grey Plover 0 0 0 0 0.07 0.04 0% 25% 

Pacific Golden Plover 0 0 0 0 3.68 2.69 0% 30% 

Kentish Plover 0 0 0 0 0.22 0.20 20% 20% 

Lesser Sand Plover 0 22.13 2.42 3.74 1.47 2.05 3% 16% 

Yellow-wattled Lapwing 0 0 0 0 0.37 0.28 0% 0% 

Red-wattled Lapwing 0.17 0 0 0.14 0.15 0.08 0% 0% 

Whimbrel 0.55 0.05 0.08 0.37 0.74 0.40 25% 50% 

Eurasian Curlew 0.61 0 0.17 0.09 0.15 0.08 24% 41% 

Black-tailed Godwit 0 0.49 0 0 0 0 0% 0% 

Ruddy Turnstone 0 0 0 0.72 0.07 0.04 20% 40% 

Red Knot 0 0 0 0 0.22 0.12 0% 0% 

Curlew Sandpiper 0 10.33 2.08 0 2.65 2.25 10% 19% 

Little Stint 0 7.38 0 0 1.69 1.37 0% 0% 

Pintail Snipe 0 0 0 0 0.07 0.04 0% 50% 

Terek Sandpiper 0 0 0 0 0.07 0.04 0% 0% 

Common Redshank 0 0 1.08 0 2.21 1.45 3% 24% 

Brown-headed Gull 2.06 0.30 0.08 5.86 2.95 46.88 10% 56% 

Black-headed Gull 0.28 0 0.08 0 0 0 0% 100% 

Great Black-headed Gull 0 0.05 0 0.05 0 0 0% 100% 

Heuglin's Gull 0 0 0.08 3.25 1.55 1.09 32% 68% 

Little Tern 1.06 0 0.33 0.09 0 0 7% 17% 
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Species 

Flight rate (birds/hr): 
Power line route 

Flight rate (birds/hr): 
Wind Park % rotor 

height 

% power 
line 
height VP1 VP2 VP3 VP4 VP5 VP6 

Saunders's Tern 0.06 0 0.08 0 0 0 0% 0% 

Gull-billed Tern 1.11 0.84 1.42 1.31 0.74 0.97 11% 36% 

Caspian Tern 6.33 0.34 0.92 0.63 1.18 7.16 18% 56% 

Whiskered Tern 0.06 0 2.67 4.24 0.07 0.80 27% 52% 

White-winged Tern 0.06 0 0.08 0.32 0 0.04 0% 43% 

Common Tern 0 0 0 0.18 0 0 0% 100% 

Lesser Crested Tern 0 0 0 0.09 0.74 0.40 0% 60% 

Greater Crested Tern 0.06 0 0 0 3.24 1.77 13% 75% 

Osprey 0 0 0.08 0 0 0 100% 100% 

Black-winged Kite 0.11 0 0 0 0 0 0% 0% 

Oriental Honey-Buzzard 0.17 0.05 0 0 0 0 67% 33% 

Crested Serpent-eagle 0.06 0 0 0.05 0 0 100% 100% 

Changeable Hawk-eagle 0 0 0 0 0.07 0.04 0% 100% 

Booted eagle 0.06 0.10 0 0.05 0.44 0.24 55% 64% 

Western Marsh-harrier 0 0 0 0 0 0 100% 100% 

Montagu's Harrier 0 0.05 0 0 0 0 0% 0% 

Shikra  0 0.10 0.08 0 0 0 75% 100% 

White-bellied Sea-eagle 0 0.05 0 0.27 0.37 0.40 27% 40% 

Brahminy Kite 1.39 1.03 1.25 6.95 0.96 0.97 39% 65% 

Black Kite 0.28 0 0 5.05 0.29 0.32 17% 50% 

Eurasian Buzzard 0 0 0 0.05 0 0 100% 100% 

Common Hoopoe 0.28 0.15 0 0.81 0 0 0% 11% 

Little Green Bee-eater 0.22 0.10 0 0 0 0 0% 0% 

Asian Green Bee-eater 0 0 0 0.27 0.07 0.04 0% 0% 

Chestnut-headed Bee-eater 0 0.39 0 0 0 0 0% 0% 

Blue-tailed Bee-eater 0.11 0.59 1.33 3.47 4.72 3.50 14% 33% 

Indian Roller 0 0 0.25 0.18 0 0 0% 0% 

Common Kingfisher 0 0 0.08 0 0.15 0.08 0% 0% 

Lesser Pied Kingfisher 0.06 0 0 0 0 0 0% 0% 

White-throated Kingfisher 0 0 0 1.49 0 0.04 0% 0% 

Coppersmith Barbet 0.50 0 0 0 0 0 8% 15% 

Brown-headed barbet 0 0.05 0 0 0 0 0% 0% 

Lesser Sri Lanka Flameback 0 0 0 0 0.07 0.04 0% 0% 

Common Kestrel 0.06 0.05 0 0 0 0 67% 100% 

Peregrine Falcon 0.06 0 0.08 0 0.07 0.04 0% 25% 

Rose-ringed Parakeet 9.78 1.57 1.67 8.71 6.26 8.56 17% 43% 

Indian Pitta 0 0 0 0.05 0.15 0.08 0% 0% 

Ashy Woodswallow 0 0.05 0.08 0.05 0 0 0% 33% 

Common Iora 0.11 0 0 0 0 0 0% 0% 

Common Woodshrike 0.17 0 0 0 0.07 0.04 0% 0% 

Brown Shrike 0 0 0 0.36 0 0 0% 0% 

Black-hooded Oriole 0.22 0 0 0 0.07 0.04 0% 0% 
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Species 

Flight rate (birds/hr): 
Power line route 

Flight rate (birds/hr): 
Wind Park % rotor 

height 

% power 
line 
height VP1 VP2 VP3 VP4 VP5 VP6 

Black Drongo 0.78 0 0 0.59 0.29 0.24 0% 10% 

Asian Paradise Flycatcher 0 0 0 0 0.07 0.04 0% 0% 

House Crow 13.06 2.07 3.17 10.55 0.96 1.13 9% 28% 

Large-billed Crow 0 0.20 0 4.56 0 0.04 0% 0% 

Common Swallow 0.50 2.36 0 0.95 1.47 1.37 7% 13% 

Jerdon’s Bushlark 0 0.25 0 0.50 0 0 0% 0% 

Oriental Skylark 0 0 0 0 0.07 0.04 0% 0% 

Ashy-crowned Finch-Lark 0.11 0 0 0.45 0.74 0.44 0% 25% 

Zitting cisticola 0.06 0 0 0.05 0.07 0.04 0% 0% 

Ashy Prinia 0 0 0.61 0.04 0 0 0% 0% 

Plain Prinia 0.06 0 0 0.09 0 0 0% 0% 

'Southern' Coucal 0 0 0 0.14 0 0 0% 0% 

Red-vented Bulbul 1.17 2.61 0.58 1.62 3.98 2.57 0% 20% 

Blyth's Reed-warbler 0.06 0 0 0 0 0 0% 33% 

Hume’s Whitethroat 0.06 0 0 0.18 0 0.08 0% 0% 

Yellow-billed Babbler 0 0 0 0 0 0.16 0% 0% 

Common Myna 25.39 0.25 0.25 5.28 5.45 3.26 6% 33% 

Chestnut-tailed Starling 0 0 0 0 0 0.08 0% 0% 

Brahminy Starling 1.61 0 0 1.44 0.07 0.32 15% 15% 

Rosy Starling 4.17 0 0 6.13 2.65 1.45 10% 24% 

Oriental Magpie-robin 0 0.10 0 0.05 0 0 0% 0% 

Indian Black Robin 0 0.05 0 0.14 0.07 0.04 0% 0% 

Pale-billed Flowerpecker 0 0.10 0 0 0 0 0% 0% 

Purple-rumped Sunbird 0.67 0.69 0.83 4.10 4.20 2.33 1% 7% 

Loten's Sunbird 0 0 0 0.23 0 0 0% 0% 

Baya Weaver 0.11 0 0 0 0 0 14% 14% 

White-rumped Munia 0 0 0 0.18 0 0   

Scaly-breasted Munia 0 0 0 1.49 0 0 0% 0% 

Tricoloured Munia 2.56 0 0.50 0 0 0 0% 0% 

Paddyfield Pipit 0 0 0 0 0.15 0.08 0% 0% 
 
Block Counts 
 

 The results available from the block count surveys of the main areas used by waterbirds 51.
are summarised in Table 2. These gives the count block peaks for each site in each season 
(migrant/non-migrant), including the Vankalai Sanctuary and the other key areas of importance 
to waterbirds. 



 49 

Table 2. Waterbird and raptor counts seasonal peak counts recorded during the Block 
Count Surveys, migrant and non-migrant seasons 2014-2016. 

Species 

Erukkalamp
iddi Korakulam North Shore Saltern South Shore 

Vankalai 
Sanctuary 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Lesser Whistling-
duck 0 0 4000 1200 0 21 0 5 0 0 56 250 

Garganey 0 0 0 3000 0 0 23 200 0 2000 0 1100 

Northern Shoveler 0 100 0 1000 0 0 0 0 0 0 0 610 

Eurasian Wigeon 0 0 0 0 0 0 0 0 0 0 0 2500 
Indian Spot-billed 
Duck 0 0 2 2 0 0 0 0 0 0 6 5 

Northern Pintail 0 3000 0 5000 0 10 12 500 0 0 0 6400 

Eurasian Teal 0 0 0 0 0 0 0 0 0 0 0 20 

Little Grebe 0 0 16 70 0 0 0 0 0 0 8 35 

Greater Flamingo 0 0 0 340 0 0 0 0 0 0 0 1800 
White-breasted 
Waterhen 0 10 4 10 3 34 0 0 0 10 4 56 

Watercock 0 0 0 0 0 0 0 0 0 0 2 4 

Purple Swamphen 0 0 0 5 0 0 0 0 0 16 175 78 

Common Moorhen 0 0 0 10 0 0 0 0 0 12 14 45 

Eurasian Coot 0 0 0 2 0 0 0 0 0 0 5 9 

Painted Stork 14 65 100 87 22 45 2 79 0 200 254 210 

Asian Openbill 18 71 0 30 0 35 0 2 6 25 23 40 

Asian Woollyneck 0 0 0 0 0 0 0 0 0 0 0 2 

Eurasian Spoonbill 2 50 100 59 0 45 4 20 0 75 6 510 

Black-headed Ibis 0 23 2 75 0 20 0 5 0 25 75 325 

Glossy Ibis 0 0 0 0 0 0 0 0 0 0 174 2 

Yellow Bittern 0 3 0 0 0 0 0 0 0 0 6 15 

Black Bittern 0 2 0 0 0 2 0 0 0 0 2 3 
Black-crowned 
Night-heron 1 10 0 0 2 12 0 0 0 0 1 10 

Striated Heron 0 2 0 0 0 5 0 0 0 0 3 2 

Indian Pond-heron 0 21 0 15 8 80 0 0 5 25 6 35 

Eastern Cattle Egret 0 45 0 23 0 100 2 120 0 100 0 475 

Grey Heron 2 69 1 28 12 90 8 25 11 50 22 150 

Purple Heron 0 22 2 3 5 12 1 2 6 10 8 29 

Great Egret 2 20 5 4 9 45 9 9 12 25 200 125 

Intermediate Egret 20 78 23 8 50 80 21 50 30 60 50 155 

Little Egret 12 24 12 29 25 450 45 250 34 350 200 1000 

Western Reef-heron 0 3 0 0 0 2 0 0 0 0 0 2 

Spot-billed Pelican 2 15 30 23 0 14 10 10 0 13 30 145 

Little Cormorant 45 78 150 230 17 800 78 80 45 350 120 300 

Indian Cormorant 23 100 150 24 23 150 24 24 10 250 12 200 

Oriental Darter 0 0 0 0 0 0 0 0 0 0 0 2 

Indian Stone-curlew 10 3 0 0 0 0 0 0 0 3 0 2 



 

50 
 

Species 

Erukkalamp
iddi Korakulam North Shore Saltern South Shore 

Vankalai 
Sanctuary 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Great Thick-knee 0 5 0 2 3 5 0 0 12 8 1 12 
Eurasian 
Oystercatcher 0 0 0 0 0 2 0 0 0 0 0 1 

Pied Avocet 0 0 0 0 0 0 0 0 0 0 0 28 

Black-winged Stilt 25 110 250 300 51 120 56 100 10 45 88 580 

Grey Plover 0 14 0 0 0 60 0 5 0 0 0 85 
Pacific Golden 
Plover 0 15 0 110 0 150 0 0 0 6 0 120 
Common Ringed 
Plover 0 5 0 1 0 3 1 5 0 4 0 5 

Little Ringed Plover 0 25 0 2 0 20 2 12 0 120 2 34 

Kentish Plover 100 1200 300 56 16 80 30 200 42 50 200 3350 

Lesser Sand Plover 10 900 200 100 0 3500 23 1500 40 100 5000 9825 
Greater Sand 
Plover 0 2 0 0 0 2 0 0 0 0 0 0 
Yellow-wattled 
Lapwing 40 6 5 8 0 2 0 0 0 0 31 10 
Red-wattled 
Lapwing 15 9 15 10 4 35 2 4 10 15 32 85 
Pheasant-tailed 
Jacana 0 0 0 6 0 0 0 0 0 0 34 47 

Whimbrel 0 8 0 0 0 25 0 1 21 4 2 7 

Eurasian Curlew 0 23 0 10 0 75 0 150 1 25 10 120 

Bar-tailed Godwit 0 0 0 0 0 305 0 0 0 0 0 6 

Black-tailed Godwit 0 34 100 5300 0 500 4 400 0 10 25 2800 

Ruddy Turnstone 0 6 20 0 0 45 0 15 5 32 1 47 

Great Knot 0 82 0 0 0 0 1 2 0 0 0 4 

Red Knot 0 79 0 0 0 0 0 13 0 0 0 10 

Ruff  0 0 0 0 0 0 0 0 0 0 0 2 
Broad-billed 
Sandpiper 0 0 0 0 0 0 0 3 0 0 0 4 

Curlew Sandpiper 150 1800 1000 125 0 3000 30 3500 0 75 5000 10000 

Temminck's Stint 0 0 0 0 0 1 0 0 0 0 0 15 

Sanderling 0 300 0 0 0 300 0 0 0 32 0 2 

Little Stint 0 1800 600 200 0 3500 34 3500 0 180 200 10500 

Pintail Snipe 0 0 0 1 0 2 0 0 0 0 0 10 

Terek Sandpiper 0 27 0 0 0 256 0 5 11 56 0 20 

Common Sandpiper 0 4 0 2 0 57 1 2 1 3 0 10 

Green Sandpiper 0 0 0 1 0 0 1 1 0 0 0 2 
Common 
Greenshank 0 2 0 23 0 250 1 10 2 12 950 1800 

Common Redshank 0 0 0 110 0 450 0 0 2 25 0 0 

Wood Sandpiper 0 12 0 6 0 30 3 3 0 12 0 36 

Marsh Sandpiper 0 0 0 20 0 50 5 1000 0 275 0 1810 

Crab-plover 0 0 0 0 0 0 0 0 0 0 0 22 

Oriental Pratincole 0 0 0 0 0 0 0 2 0 0 0 0 
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Species 

Erukkalamp
iddi Korakulam North Shore Saltern South Shore 

Vankalai 
Sanctuary 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Non-
migr

ant 
Migr

ant 

Brown-headed Gull 0 1400 100 600 0 4000 0 34 0 5000 0 1300 

Black-headed Gull 0 1 0 0 0 2 0 0 0 0 0 2 
Great Black-headed 
Gull 0 0 0 135 0 0 0 0 0 0 0 60 

Caspian Gull 0 0 0 0 0 1 0 0 0 0 0 0 

Heuglin's Gull 0 56 2 45 0 1700 0 0 0 3000 0 350 

Little Tern 300 120 200 19 250 150 1 10 45 150 60 45 

Saunders's Tern 0 20 0 0 0 20 0 0 8 20 0 25 

Gull-billed Tern 0 30 1 34 10 200 2 20 5 110 12 125 

Caspian Tern 16 800 4 100 39 1100 5 60 300 400 34 1350 

Whiskered Tern 0 55 2 55 26 500 3 5 2 150 20 160 

White-winged Tern 0 56 0 78 0 56 0 0 0 0 0 40 

Common Tern 0 34 0 10 0 58 0 7 100 0 0 100 
Lesser Crested 
Tern 0 560 0 0 150 3000 0 0 4 250 0 90 

Sandwich Tern 0 0 0 0 0 26 0 0 0 2 0 0 
Greater Crested 
Tern 0 1000 0 0 25 1500 0 0 1 100 0 32 
Oriental Honey-
buzzard 0 0 0 0 0 0 0 0 0 2 0 1 
Changeable Hawk-
eagle 1 1 0 2 0 0 0 0 2 2 1 2 

Booted Eagle 0 3 0 0 0 2 0 0 0 4 0 2 

Pallid Harrier 0 0 0 0 0 0 0 0 0 0 0 1 

Montagu's Harrier 0 0 0 0 0 0 0 0 0 0 0 1 

Shikra  0 0 0 0 0 0 0 0 0 0 0 2 
White-bellied Sea-
Eagle 0 2 2 1 2 4 0 0 2 2 2 2 

Brahminy Kite 0 12 3 2 5 15 2 1 3 15 5 30 

Black Kite 0 5 0 0 3 7 0 0 1 5 0 0 

Common Kestrel 0 0 0 1 0 1 0 0 0 1 0 2 
 
Grid Counts 
 

 The results of the grid count line transect surveys are summarised in Table 3. This Table 52.
gives the peak monthly count made across all of the surveyed grid squares in each migrant 
(September-April and non-migrant (May-August) season for the two survey years. 
 

Table 3. Peak monthly bird counts recorded during the Grid Line Transect Surveys, 
during the migrant (Sep-Apr) and non-migrant (May-Aug) seasons, 2014-15 and 2015-16). 

Species 

Peak monthly counts: 2014-15 Peak monthly counts: 2015-16 

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

Indian Peafowl 15 14 13 29 

Grey Francolin 17 32 13 40 
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Species 

Peak monthly counts: 2014-15 Peak monthly counts: 2015-16 

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

Lesser Whistling-duck 0 15 4 21 

Garganey 0 190 30 326 

Northern Shoveler 0 1 43 4 

Indian Spot-billed Duck 0 0 0 1 

Northern Pintail 0 265 3 3613 

Little Grebe 0 4 3 21 

Rock Dove 24 32 2 20 

Eurasian Collared-dove 566 92 138 79 

Spotted Dove 47 84 24 111 
Orange-breasted Green-
pigeon 15 20 43 12 

Sri Lanka Green-pigeon 7 3 4 4 

Asian Palm-swift 57 109 66 413 

‘Southern’ Coucal 11 7 11 25 

Blue-faced Malkoha 6 3 1 13 

Jacobin Cuckoo 0 9 3 15 

Asian Koel 11 12 13 15 

Grey-bellied Cuckoo 0 3 0 1 

White-breasted Waterhen 0 0 5 3 

Common Moorhen 0 0 0 1 

Painted Stork 0 60 270 56 

Asian Openbill 4 13 14 36 

Eurasian Spoonbill 0 1 2 3 

Black-headed Ibis 0 2 24 4 

Black-crowned Night-heron 1 1 0 1 

Striated Heron 0 2 1 0 

Indian Pond-heron 0 20 17 72 

Eastern Cattle Egret 2 97 29 114 

Grey Heron 1 24 20 50 

Purple Heron 0 5 1 4 

Great Egret 6 31 62 46 

Intermediate Egret 2 28 11 80 

Little Egret 7 129 74 284 

Western Reef-heron 0 0 1 17 

Spot-billed Pelican 0 80 28 22 

Little Cormorant 9 150 81 116 

Great Cormorant 0 4 0 0 

Indian Cormorant 0 54 6 89 

Oriental Darter 0 1 0 0 

Eurasian Thick-knee 3 1 0 0 

Great Thick-knee 0 5 2 6 

Eurasian Oystercatcher 0 0 0 4 

Black-winged Stilt 1 582 64 242 
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Species 

Peak monthly counts: 2014-15 Peak monthly counts: 2015-16 

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

Grey Plover 1 8 3 13 

Pacific Golden Plover 12 13 63 100 

Common Ringed Plover 0 0 1 13 

Little Ringed Plover 0 7 7 42 

Kentish Plover 7 41 33 80 

Lesser Sand Plover 131 50 36 1060 

Greater Sand Plover 0 1 1 2 

Caspian Plover 0 0 0 20 

Yellow-wattled Lapwing 3 4 4 3 

Red-wattled Lapwing 23 33 24 80 

Greater Painted-snipe 2 0 0 1 

Pheasant-tailed Jacana 0 1 0 7 

Whimbrel 3 4 6 19 

Eurasian Curlew 0 2 7 34 

Bar-tailed Godwit 0 65 30 225 

Black-tailed Godwit 0 1332 7 70 

Ruddy Turnstone 0 10 23 13 

Great Knot 0 0 0 11 

Curlew Sandpiper 16 312 80 4086 

Sanderling 0 88 1 4 

Little Stint 78 6 220 17 

Pintail Snipe 0 0 0 2 

Terek Sandpiper 0 6 4 4 

Common Sandpiper 5 16 4 16 

Green Sandpiper 0 1 12 1 

Common Greenshank 0 2 3 45 

Common Redshank 0 66 31 192 

Wood Sandpiper 1 1 7 15 

Marsh Sandpiper 0 35 32 21 

Barred Buttonquail 2 1 2 0 

Crab-plover  0 12 0 38 

Oriental Pratincole 0 0 3 0 

Small Pratincole 0 0 0 1 

Brown-headed Gull 0 701 12 1769 

Black-headed Gull 0 5 0 54 

Common Black-headed Gull 0 0 0 20 

Great Black-headed Gull 0 5 3 560 

Heuglin's Gull 0 912 2 234 

Bridled Tern 0 25 0 0 

Little Tern 2 100 64 21 

Saunders's Tern 0 4 0 0 

Gull-billed Tern 95 72 45 217 
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Species 

Peak monthly counts: 2014-15 Peak monthly counts: 2015-16 

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

Caspian Tern 2 492 28 196 

Whiskered Tern 2 172 116 136 

White-winged Tern 0 100 0 0 

Common Tern 0 61 8 2 

Lesser Crested Tern 0 77 8 89 

Greater Crested Tern 1 44 87 53 

Osprey 1 0 0 0 

Oriental Honey-Buzzard 0 1 0 0 

Changeable Hawk-eagle 0 2 0 0 

Booted eagle 0 1 0 2 

Montagu's Harrier 0 0 2 0 

Shikra  3 5 1 8 

White-bellied Sea-eagle 1 4 3 8 

Brahminy Kite 8 61 27 106 

Black Kite 0 8 17 21 

Eurasian Buzzard 0 1 0 0 

Common Hoopoe 15 15 4 10 

Little Green Bee-eater 5 4 11 7 

Chestnut-headed Bee-eater 0 4 1 9 

Blue-tailed Bee-eater 0 27 8 165 

Indian Roller 6 3 5 10 

Common Kingfisher 0 2 0 0 

Lesser Pied Kingfisher 0 5 0 0 

White-throated Kingfisher 5 6 2 26 

Coppersmith Barbet 9 1 0 7 

Sri Lanka Barbet 9 4 1 4 

Brown-headed Barbet 28 6 10 17 
Greater Sri Lanka 
Flameback 3 0 0 0 

Lesser Sri Lanka Flameback 15 7 8 8 

Common Kestrel 0 0 0 1 

Peregrine Falcon 0 1 0 1 

Rose-ringed Parakeet 143 140 163 297 

Indian Pitta 0 12 0 7 

Ashy Woodswallow 1 0 1 2 

Common Iora 1 2 1 1 

Common Woodshrike 2 2 4 2 

Scarlet Minivet 0 1 0 0 

Brown Shrike 0 21 1 25 

Long-tailed Shrike 3 1 2 3 

Black-hooded Oriole 6 8 4 16 

Black Drongo 20 16 8 50 

Asian Paradise Flycatcher 0 4 0 2 
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Species 

Peak monthly counts: 2014-15 Peak monthly counts: 2015-16 

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

Non-migrant 
(May-Aug) 

Migrant (Sep-
Apr)  

House Crow 146 281 270 656 

Large-billed Crow 4 13 3 7 

Common Swallow 2 10 0 83 

Red-rumped Swallow 0 2 0 0 

Jerdon’s Bushlark 8 12 11 17 

Oriental Skylark 4 20 7 14 

Ashy-crowned Finch-Lark 2 10 6 0 

Zitting cisticola 6 1 3 10 

Grey-breasted Prinia 0 0 1 4 

Ashy Prinia 4 1 2 6 

Plain Prinia 7 2 4 8 

Red-vented Bulbul 128 95 137 209 

White-browed Bulbul 25 46 40 96 

Yellow-browed Bulbul 1 13 0 0 

Common Tailorbird 11 25 19 29 

Blyth's Reed-warbler 0 3 1 6 

Greenish Warbler 0 1 0 0 

Hume’s Whitethroat 0 0 7 16 

Tawny-bellied Babbler 0 1 0 0 

Yellow-eyed Babbler 0 0 1 0 

Yellow-billed Babbler 22 28 29 81 

Common Myna 78 94 52 229 

Brahminy Starling 0 6 0 2 

Rosy Starling 0 0 50 1757 

Oriental Magpie-robin 19 10 15 18 

White-rumped Shama 1 1 2 2 

Indian Black Robin 30 24 22 29 

Isabelline Wheatear 0 0 1 0 

Asian Brown Flycatcher 0 0 0 1 

Pale-billed Flowerpecker 6 2 2 5 

Purple-rumped Sunbird 18 45 33 59 

Purple Sunbird 9 17 6 27 

Loten's Sunbird 2 9 0 11 

House Sparrow 18 2 14 63 

White-throated Munia 0 0 0 10 

White-rumped Munia 0 0 0 50 

Scaly-breasted Munia 1 15 3 2 

Tricoloured Munia 0 1 0 0 

Richard's Pipit 2 12 9 2 

Paddyfield Pipit 9 25 21 34 

 
 Further analysis of the key species numbers within the proposed Wind Park site and on 53.

the grid connection power line route has been undertaken and is summarised in Table 4. This 
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Table gives the peak count per km2 for each species of waterbird and raptor that was recorded, 
along the proposed transmission line route within the Vankalai Sanctuary, within the indicative 
boundary of the first phase of the Wind Park and within the indicative boundaries of the further 
phases of the Wind Park (on Mannar Island). As the number of grid squares varies between 
these three areas, these have been presented as the peak count per unit area surveyed to 
facilitate comparison between the areas. 
 

Table 4. Peak monthly bird counts recorded during the Grid Line Transect Surveys, for 
grid squares on the transmission line route (where it lies within the Vankalai Sanctuary), 
and within the indicative boundaries of the first and subsequent phases of the Mannar 

Wind Park. 

Species 
Power Line Route within 

the Vankalai Sanctuary  
Wind Park Site 

Phase 1 
Wind Park Site 

Phase 2+ 

Lesser Whistling-duck 1.17 0.18 0.03 

Garganey 4.17 0.93 0 

Northern Shoveler 0.33 0 0 

Indian Spot-billed Duck 0.08 0 0 

Northern Pintail 3.83 0.43 5.29 

Little Grebe 1.42 0.10 0 

White-breasted Waterhen 0.17 0.05 0.03 

Common Moorhen 0.08 0 0 

Painted Stork 21.75 0.03 0.38 

Asian Openbill 0.42 0.30 0.24 

Eurasian Spoonbill 0.17 0.35 0.09 

Black-headed Ibis 0.33 0.05 0.03 

Black-crowned Night-heron 0.08 0.03 0 

Indian Pond-heron 1.08 0.45 0.18 

Eastern Cattle Egret 0.50 1.25 1.26 

Grey Heron 0.92 0.03 0.71 

Purple Heron 0.17 0.03 0.06 

Great Egret 0.50 1.50 0.21 

Intermediate Egret 1.17 0.25 0.59 

Little Egret 1.50 1.78 2.09 

Spot-billed Pelican 0.92 0.55 0 

Little Cormorant 2.25 0.85 0.21 

Great Cormorant 0.08 0 0 

Indian Cormorant 2.17 0.05 0.03 

Oriental Darter 0.08 0 0 

Eurasian Thick-knee 0.25 0 0.03 

Great Thick-knee 0.08 0.13 0.15 

Eurasian Oystercatcher 0 0 0.12 

Crab-plover  0 0 0.06 

Black-winged Stilt 2.58 8.38 0.38 

Grey Plover 0.08 0.03 0.09 

Pacific Golden Plover 5.25 0.25 1.71 

Common Ringed Plover 0.17 0 0.03 

Little Ringed Plover 0 0 0.03 
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Species 
Power Line Route within 

the Vankalai Sanctuary  
Wind Park Site 

Phase 1 
Wind Park Site 

Phase 2+ 

Kentish Plover 0.25 0.10 1.44 

Lesser Sand Plover 2.58 0.35 2.59 

Greater Sand Plover 0 0.03 0.06 

Caspian Plover 0 0 0.59 

Yellow-wattled Lapwing 0.33 0 0.09 

Red-wattled Lapwing 1.08 0.95 0.38 

Greater Painted-snipe 0.17 0 0 

Pheasant-tailed Jacana 0.58 0 0 

Whimbrel 0.17 0.05 0.03 

Eurasian Curlew 0.25 0 0.24 

Bar-tailed Godwit 0 1.63 0 

Black-tailed Godwit 0 2.50 0.06 

Ruddy Turnstone 0 0.25 0.21 

Great Knot 0 0 0.26 

Curlew Sandpiper 2.08 2.00 2.29 

Sanderling 0 2.18 0 

Little Stint 0.67 0.50 0.26 

Pintail Snipe 0.08 0 0 

Terek Sandpiper 0 0 0.12 

Common Sandpiper 0.33 0.33 0.03 

Green Sandpiper 1.00 0 0 

Common Greenshank 0.25 0.05 0.15 

Common Redshank 2.00 0.25 0.24 

Wood Sandpiper 0.33 0.13 0.06 

Marsh Sandpiper 0.42 0 0.12 

Small Pratincole 0 0.03 0 

Brown-headed Gull 12.33 3.40 6.88 

Black-headed Gull 4.17 0.13 0 

Great Black-headed Gull 0 0 15.00 

Heuglin's Gull 0.17 19.08 0.03 

Little Tern 0.25 1.28 0.09 

Gull-billed Tern 0.75 0.95 0.59 

Caspian Tern 0.08 0.60 3.26 

Whiskered Tern 4.25 1.75 0.29 

White-winged Tern 0 1.25 0 

Common Tern 0 0.05 0.06 

Lesser Crested Tern 0 0.15 0.15 

Greater Crested Tern 0.08 2.18 0.56 

Osprey 0.08 0 0 

Oriental Honey-Buzzard 0 0.03 0 

Booted eagle 0 0.03 0.03 

Montagu's Harrier 0.08 0 0 

White-bellied Sea-eagle 0.08 0.08 0.09 
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Species 
Power Line Route within 

the Vankalai Sanctuary  
Wind Park Site 

Phase 1 
Wind Park Site 

Phase 2+ 

Brahminy Kite 0.33 1.15 0.97 

Black Kite 0 0.33 0.12 

Eurasian Buzzard 0 0.03 0 

Common Kestrel 0 0 0.03 

Peregrine Falcon 0 0.03 0 
 
1.1.5 Evaluation of Conservation Importance 

 With regard to the assessment for the ADB tests, there are two key bird groups that 54.
need to be considered in this assessment; (1) those that are globally/nationally red-listed as 
vulnerable or endangered species; and (2) those that are cited on the Vankalai Sanctuary 
Ramsar designation and those that make up an important part of the wintering waterbird 
assemblage. 
 

 The species recorded during the baseline surveys that are listed on the IUCN red data 55.
list are given in Table 5. This gives their IUCN global and Sri Lanka red data status, and their 
status in the Mannar area (from the Ramsar Information Sheet). 
 
Table 5. IUCN red-listed species recorded during the Mannar Wind Park baseline surveys, 

2014-16. 

Species 
IUCN Global 

Red List 

Sri Lanka 
National 
Red List Status (source: Ramsar Information Sheet) 

Painted Stork NT LC Common breeding resident  

Asian Woollyneck VU NT 
 Black-headed Ibis NT LC Very common breeding resident  

Spot-billed Pelican NT LC Common breeding resident  

Oriental Darter NT LC Common breeding resident  

Great Thick-knee NT LC Common breeding resident  

Eurasian Oystercatcher NT  Migrant, regular here, very rare 

Eurasian Curlew NT  Migrant, common in the Mannar 

Bar-tailed Godwit NT  Migrant, common in the Mannar 

‘Western’ Black-tailed Godwit NT  limosa Very common migrant  

‘Eastern’ Black-tailed Godwit NT  [limosa] melanuroides Migrant, very rare 

Great Knot EN  Migrant, common  

Red Knot NT  Migrant, common here, rare elsewhere 

Curlew Sandpiper NT  Very common migrant  

Pallid Harrier NT  Migrant, common here, uncommon elsewhere 
Note: Red Data Stats: CR = Critically Endangered; EN = Endangered; VU = Vulnerable; NT = Near Threatened; 
LC = Least Concern. 
 

 Additional species of Sri Lankan national conservation concern (red-listed) include 56.
Indian Spot-billed Duck, Black-winged Kite, Oriental Honey-buzzard, Black-crowned Night 
Heron, Kentish Plover, Little Ringed Plover, Eurasian Collard Dove, Crab-plover, Peregrine 
Falcon, Common Kestrel, Little Tern, Great Crested Tern, Saunders’s Tern, Gull-billed Tern, 
Caspian Tern, Common Tern and Grey Francolin, though it should be noted that this listing is 
based on breeding rather than migratory populations. 
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 Table 6 gives the details of the Ramsar species totals from the systematic block counts 57.
of the key wetland habitats across the survey area, including the Vankalai Sanctuary and the 
other important wetlands (in bold). The baseline data showed that there was a range of 
additional species that also have internationally important populations in the survey area, based 
on their peak population counts (in red). This used the same criterion as applied to the 
designation of Ramsar sites to identify such populations, i.e. >1% of the global/flyway 
population. Consideration was also given to other populations that contributed to the overall 
waterbird assemblage. 
 

Table 6. Ramsar listed species (in bold) and other species recorded in internationally 
important numbers (in red) and contributing to the internationally important wintering 

bird assemblage. 
Species Migrant 

mean peak 
Non-

migrant 
mean peak 

1% 
threshold 

% 
population 

Lesser Whistling-duck 946 2045 10000 0.2% 

Garganey 3294 12 3500 0.9% 

Northern Shoveler 638 0 7100 0.1% 

Eurasian Wigeon 1334 0 2500 0.5% 

Northern Pintail 6467 6 20000 0.3% 

Greater Flamingo 800 0 2400 0.3% 

Painted Stork 426 209 250 1.7% 

Eurasian Spoonbill 338 58 230 1.5% 

Black-headed Ibis 203 44 250 0.8% 

Eastern Cattle Egret 397 1 20000 0.02% 

Little Egret 1002 192 1400 0.7% 

Spot-billed Pelican 105 50 100 1.1% 

Little Cormorant 900 259 2500 0.4% 

Indian Cormorant 304 126 300 1.0% 

Black-winged Stilt 850 274 1700 0.5% 

Kentish Plover 1928 499 710 2.7% 

Lesser Sand Plover 9295 2678 1200 7.7% 

Yellow-wattled Lapwing 14 46 70 0.7% 

Red-wattled Lapwing 88 51 100 0.9% 

Black-tailed Godwit 3863 65 1500 2.6% 

Great Knot 32 1 30 1.1% 

Curlew Sandpiper 7670 3170 2400 3.2% 

Little Stint 10845 419 2400 4.5% 

Common Greenshank 1079 482 710 1.5% 

Marsh Sandpiper 1293 3 1000 1.3% 

Brown-headed Gull 7687 50 1400 5.5% 

Heuglin's Gull 3373 1 10000 0.3% 

Little Tern 263 464 710 0.7% 

Caspian Tern 1749 205 710 2.5% 

Whiskered Tern 474 47 1000 0.5% 

Lesser Crested Tern 1515 77 1600 0.9% 

Greater Crested Tern 944 13 10000 0.1% 
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 Additionally, Indian Spot-billed Duck, though present in only small numbers in terms of 58.
the international flyway population, is very important from a national perspective (and on that 
basis has been cited on the Ramsar designation). 
 
1.1.6 Bird flight activity data for input into the overhead power line collision risk 

model 
 

 The results for the key species flight activity in proximity to the overhead power line route 59.
are summarised in Table 7. This gives the number of bird flights observed per hour, and the 
proportion of flights that were recorded at the height of the grid connection powerline (15-45m). 

 
Table 7. Key species flight activity recorded in proximity to the proposed overhead power 

line route through the Vankalai Sanctuary Ramsar site. 

Species VP1 VP2 VP3 
Mean 
VP1-3 

% 
flights 

at power 
line 

height 

Lesser Whistling-duck 1.17 0.15 0 0.44 52% 

Garganey 0.22 51.65 0 17.29 56% 

Northern Shoveler 0.50 0.30 0 0.27 50% 

Eurasian Wigeon 0 5.66 0 1.89 71% 

Indian Spot-billed Duck 0.78 0 0 0.26 55% 

Northern Pintail 17.89 76.24 10.42 34.85 67% 

Greater Flamingo 0 0 1.17 0.39 100% 

Painted Stork 1.50 0.15 1.17 0.94 62% 

Eurasian Spoonbill 0.06 0.05 0.67 0.26 68% 

Black-headed Ibis 1.17 0 0 0.39 53% 

Spot-billed Pelican 0.17 0.44 3.75 1.45 79% 

Little Cormorant 3.22 0 4.25 2.49 54% 

Indian Cormorant 0.50 0.49 0 0.33 42% 

Black-winged Stilt 0.22 0.44 1.83 0.83 35% 

Lesser Sand Plover 0 22.13 2.42 8.18 16% 

Black-tailed Godwit 0 0.49 0 0.16 0% 

Curlew Sandpiper 0 10.33 2.08 4.14 19% 

Little Stint 0 7.38 0 2.46 0% 

Brown-headed Gull 2.06 0.30 0.08 0.81 56% 

Heuglin's Gull 0 0 0.08 0.03 68% 

Little Tern 1.06 0 0.33 0.46 17% 

Caspian Tern 6.33 0.34 0.92 2.53 56% 

Whiskered Tern 0.06 0 2.67 0.91 52% 

Peregrine Falcon 0.06 0 0.08 0.05 25% 
 

 The predicted collision risk would be zero for two of these species (Black-tailed Godwit 60.
and Little Stint), as they were not seen flying at the height of the transmission line wires. 
Collision risk modelling has been undertaken for all of the other of these species. 
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1.1.7 Bird flight activity data for input into the wind turbine collision risk model 
 

 With regard to potential bird collision risk from the proposed development, there are two 61.
main aspects that need to be assessed; (1) the risk of collision with the wind turbines, and (2) 
the risk of collision with the overhead power line that will connect the Wind Park to the grid. For 
these the key baseline data relate to bird flight activity in the vicinity of the Wind Park (for risk 1) 
and the power line route (for risk 2). Both of these data sets rely primarily on the vantage point 
surveys of bird flight activity in these two areas. From the data currently available vantage points 
1, 2 and 3 are in the vicinity of the power line route, and vantage points 4, 5 and 6 are located in 
proximity to the Wind Park site, so the data relevant to each have been extracted and are 
presented below. 

 
 The results for the key species flight activity in proximity to the Wind Park site are 62.

summarised in Table 8. This gives the number of bird flights observed per hour, and the 
proportion of flights that were recorded at the height of the wind turbine rotors (taken as 22.5-
177.5m to include all possible turbine options). 
 

Table 8. Key species flight activity recorded in proximity to the proposed Mannar Wind 
Park site. 

Species 

Flight rates (birds/hour) near Wind Park  

VP4 VP5 VP6 
Mean 
VP4-6 

% flights at 
rotor height 

Lesser Whistling-duck 0.72 0 0.28 0.33 13% 
Garganey  7.53 0 0 2.51 31% 
Northern Shoveler 2.71 0 0 0.9 100% 
Eurasian Wigeon 5.46 0 0 1.82 57% 
Northern Pintail 10.7 0.37 0.76 3.94 70% 
Greater Flamingo 0.63 0 0 0.21 0% 
Painted Stork 2.44 0 0 0.81 50% 
Eurasian Spoonbill 0.27 0 0 0.09 82% 
Spot-billed Pelican 0.27 0.15 0.08 0.17 42% 
Little Cormorant 0.95 0.81 2.65 1.47 31% 
Indian Cormorant 0.27 0 0.12 0.13 37% 
Black-winged Stilt 0.14 0.52 1.09 0.58 18% 
Lesser Sand Plover 3.74 1.47 2.05 2.42 3% 
Curlew Sandpiper 0 2.65 2.25 1.63 10% 
Little Stint 0 1.69 1.37 1.02 0% 
Brown-headed Gull 5.77 2.95 46.9 18.5 10% 
Heuglin's Gull 3.25 1.55 1.09 1.96 32% 
Little Tern 0.09 0 0 0.03 7% 
Caspian Tern 0.63 1.18 7.16 2.99 18% 
Whiskered Tern 4.24 0.07 0.8 1.71 27% 
Lesser Crested Tern 0.09 0.74 0.4 0.41 0% 
Peregrine Falcon 0 0.07 0.04 0.04 0% 

 
 The predicted collision risk would be zero for several of these species (Greater 63.

Flamingo, Little Stint, Lesser Crested Tern and Peregrine Falcon), as they were not seen flying 
at rotor height. Collision risk modelling has been undertaken for all of the other of these species. 
 
1.2 Powerline route and design, wind turbine layouts for each block and details of the 
anticipated wind turbine model for input into the collision risk model 
 

 RMA Energy Consultants have developed a Master Plan for wind power development in 64.
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the Mannar District on behalf of the ADB. The project assessed in this report represents the first 
phase in the implementation of that plan, with consideration also given to possible future 
phases. The location of the proposed Wind Park site is shown in Figure 1. These follow the site 
boundaries identified in the RMA Master Plan, though with the western edge of the scheme 
slightly reduced to avoid any development with the Adam’s Bridge National Park. This National 
Park was designated after the RMA study had been completed. 
 

 The proposed overhead powerline that will connect the Wind Park to the grid will also 65.
pose a collision risk to birds, particularly as it will cross the Vanaklai Sanctuary Ramsar site, a 
site of international importance for its waterbird populations. The proposed route of the 
powerline is shown in Figure 1. 
 
1.3 Ornithological Assessment Methods 
 
1.3.1 Assessment Methodology 
 

 The key test for this assessment is whether the ADB Critical Habitat requirements in 66.
paragraph 28 of Appendix 1 of ADB’s Safeguard Policy Statement (SPS) 2009 can be met by 
the project. That paragraph states that: 
 

“No project activity will be implemented in areas of critical habitat3 unless the following 
requirements are met: 

 
(i) There are no measurable adverse impacts, or likelihood of such, on the critical 

habitat which could impair its high biodiversity value or the ability to function. 
 

(ii) The project is not anticipated to lead to a reduction in the population of any 
recognized endangered or critically endangered species4 or a loss in area of the 
habitat concerned such that the persistence of a viable and representative host 
ecosystem be compromised. 

(iii) Any lesser impacts are mitigated in accordance with para. 27.” 
 

 Paragraph 27 of the SPS Appendix 1 referred to above states that: 67.
 
“Mitigation measures will be designed to achieve at least no net loss of biodiversity. They may 
include a combination of actions, such as post project restoration of habitats, offset of losses 
through the creation or effective conservation of ecologically comparable areas that are 
managed for biodiversity while respecting the ongoing use of such biodiversity by Indigenous 
Peoples or traditional communities, and compensation to direct users of biodiversity.” 
                                                
3 Critical habitat is a subset of both natural and modified habitat that deserves particular attention. Critical habitat 

includes areas with high biodiversity value, including habitat required for the survival of critically endangered or 
endangered species; areas having special significance for endemic or restricted-range species; sites that are 
critical for the survival of migratory species; areas supporting globally significant concentrations or numbers of 
individuals of congregatory species; areas with unique assemblages of species or that are associated with key 
evolutionary processes or provide key ecosystem services; and areas having biodiversity of significant social, 
economic, or cultural importance to local communities. Critical habitats include those areas either legally protected 
or officially proposed for protection, such as areas that meet the criteria of the World Conservation Union 
classification, the Ramsar List of Wetlands of International Importance, and the United Nations Educational, 
Scientific, and Cultural Organization’s world natural heritage sites. 

4 As defined by the Word Conservation Union’s Red List of Threatened Species or as defined in any national 
legislation. 
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 This assessment is also being informed by reference to the other international 68.
assessment methodologies produced by Scottish Natural Heritage (2006) for the wider 
countryside, the UK Institute for Ecological and Environmental Management (2006) and Percival 
(2007) – an assessment methodology widely used in the wind industry. This includes evaluation 
of the conservation importance (as defined in Table 9) of the bird populations present in the 
study area, and the magnitude of the likely effects on those receptors (as described in Table 
10). 
 

 The conservation importance of the bird populations in the study area was assessed by 69.
reference to Table 6 and by using the standard 1% criterion method (Holt et al. 2015); >1% 
national population = nationally important, >1% international population = internationally 
important. A further category of ‘local importance’ was used for species that did not reach 
regional importance but were still of some ecological value. 
 

Table 9. Conservation importance of bird species 

Conservation 
Importance 

Definitions 

VERY HIGH Cited interest of an internationally or nationally important statutory protected sites. Cited 
means mentioned in the citation text for those protected sites as a species for which the 
site is designated. 

HIGH Other species that contribute to the integrity of an internationally or nationally important 
statutory protected sites species for which the site is designated. 
A local population of more than 1% of the national population of a species. 
Any ecologically sensitive species, e.g. large birds of prey or rare birds (usually taken as 
<300 breeding pairs in the UK). 
Species recognised as requiring special conservation measures or otherwise specially 
protected (in a UK context this includes EU Birds Directive Annex 1, EU Habitats 
Directive priority habitat/species and/or W&C Act Schedule 1 species). 

MEDIUM Regionally important population of a species, either because of population size or 
distributional context. 

LOW Any other species of conservation interest. 

 

Table 10. Definition of terms relating to the magnitude of ornithological impacts 

Magnitude Definition 
VERY HIGH Total loss or very major alteration to key elements/ features of the baseline conditions 

such that post development character/ composition/ attributes will be fundamentally 
changed and may be lost from the site altogether. 

Guide: >80% of population/habitat lost 

HIGH Major alteration to key elements/ features of the baseline (pre-development) conditions 
such that post development character/composition/attributes will be fundamentally 
changed. 

Guide: 20-80% of population/habitat lost 

MEDIUM Loss or alteration to one or more key elements/features of the baseline conditions such 
that post development character/ composition/ attributes of baseline will be partially 
changed. 

Guide: 5-20% of population/habitat lost 

LOW Minor shift away from baseline conditions. Change arising from the loss/ alteration will 
be discernible but underlying character/ composition/ attributes of baseline condition will 
be similar to pre-development circumstances/patterns. 

Guide: 1-5% of population/habitat lost 

NEGLIGIBLE Very slight change from baseline condition. Change barely distinguishable, 
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Magnitude Definition 

approximating to the “no change” situation. 

Guide: <1% of population/habitat lost 

 

1.4 Collision Risk Modelling Methodology (Wind Turbines) 
 

 One of the main potential ornithological impacts of concern for the Mannar Wind Park is 70.
collision with the operational turbines. Collision risk modelling (CRM) has therefore be 
undertaken following the method of Band et al. (2007), as extensively used in the UK and 
elsewhere. Details of the original SNH guidance on this model (Band 2000) are available from 
the SNH web site at <www.snh.gov.uk/docs/C205425.pdf>. The model runs as a two-stage 
process. Firstly, the risk is calculated making the assumption that flight patterns are unaffected 
by the presence of the wind turbines, i.e. that no avoidance action is taken. This is essentially a 
mechanistic calculation, with the collision risk calculated as the product of (i) the probability of a 
bird flying through the rotor swept area, and (ii) the probability of a bird colliding if it does so. 
This probability is then multiplied by the estimated numbers of bird movements through the 
Wind Park rotors at the risk height (i.e. the height of the rotating rotor blades) in order to 
estimate the theoretical numbers at risk of collision if they take no avoiding action. 
 

 The second stage then incorporates the probability that the birds, rather than flying 71.
blindly into the turbines, will actually take a degree of avoiding action, as has been shown to 
occur in all studies of birds at existing Wind Parks (Urquhart 20105). Discussion as to the most 
appropriate avoidance rates to apply is included in the following section. 
 

 The CRM has been carried out on the key species of concern (i.e. those listed in Tables 72.
6 and 7) that were observed flying within the collision risk zone at risk height, for both the wind 
turbines and for the overhead power line. 
 

 The collision modelling requires a range of input data on the wind turbine specifications, 73.
which have been provided by the CEB (Table 11). This modelling has taken a reasonable worst-
case approach, running the model for the turbine likely to give the highest collision risk of the 
options being considered. The model has been run for the current proposed 40-turbine layout 
being assessed (the first phase of the Mannar wind farm). Consideration is also given to the 
risks that would be posed but the further phases of the wind farm.  
 

Table 11. Wind turbine data to be used in the collision risk modelling. 

Specification Turbine input data 

Number of turbines 40 

Hub height 80-120m 

Rotor diameter 90-115m 

Height to blade tip (max) 177.5m 

Minimum height of blade above ground 22.5m 

Rotational speed (variable – mean of range 
used) 

5-20rpm (mean 
12.5rpm) 

                                                
5 See SNH web site: www.snh.gov.uk/docs/B721137.pdf. 
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Specification Turbine input data 

Blade maximum chord 4.5m 

Blade pitch (variable – mean value used) 6° 

Turbine operation time (when not constrained by 
high/low wind speed or maintenance activity) 

90% 

 

 The collision model also requires data on bird body size and flight speed. Body sizes 74.
and baseline mortality rates were taken from Robinson (2005) and Grimmet et al. (2012) and 
flight speeds from Alerstam et al. (2007). 
 

 The results of any collision risk modelling using the Band et al. (2007) approach is highly 75.
sensitive to the avoidance rate used (Chamberlain et al. 2006). Application of an appropriate 
rate is therefore of fundamental importance in undertaking such modelling. However, there are 
very few studies at existing Wind Parks where avoidance rates have been fully determined, 
comparing pre-construction flight activity with the actual numbers of collisions post-construction 
(Urquhart 2010). The approach generally used to address this is to apply a precautionary rate 
based on the available data, such that any collision prediction is unlikely to be exceeded (i.e. 
represents a reasonable worst case). Where data on actual avoidance rates of particular 
species/groups have been established, then this has usually enabled a higher rate to be safely 
applied. For example, SNH has recently recommended a move from a 99% rate to 99.8% for 
geese based on recent research (Douse 2013). SNH now recommends using a value of 99.8% 
as an avoidance rate for geese (Douse 2013), 99% for several birds of prey (including Golden 
Eagle and Hen Harrier), and 98% for most other species (Urquhart 2010). 
 

 There is a lack of specific avoidance rate data from Sri Lanka and on the species of 76.
concern at Mannar. As collision avoidance rates are not yet known for the species of concern, 
suitable overseas species have been used as proxies. The selection of appropriate rates 
followed SNH guidance and with reference to the bird-Wind Park literature. As recommended in 
SNH guidance, a precautionary 98% was adopted as the default value (Urquhart 2010) but the 
work has also explored whether particular species exhibit similar behaviour to more vulnerable 
species such as White-tailed Sea Eagle and Kestrel, or such behaviour that would reduce risk 
(and hence allow higher rates to be used as is recommended by SNH for Golden Eagle and 
Hen Harrier for example). The collision risk modelling results is presented for each layout for a 
range of avoidance rates to inform the assessment but the most appropriate rate to apply in 
each specific case will be indicated. 
 

 The collision modelling for the Wind Park presented here is limited by the amount of 77.
baseline data available, from only a small number of vantage points and for surveys over only a 
short period of time. These results therefore should be treated with a high degree of caution. 
Their purpose is to inform an indicative preliminary analysis of the collision risk to birds, for the 
Wind Park as an associated facility of the proposed transmission line, not a full definitive 
assessment. Should the Wind Park proposal progress, further assessment based on additional 
and more detailed baseline surveys is strongly recommended. 
 
1.5 Collision Risk Modelling Methodology (Transmission Line) 
 

 The primary ornithological concern regarding the proposed development is the collision 78.
risk posed by the overhead transmission line, where it passes through the Vankalai Sanctuary 
Ramsar site. 
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 A similar approach to the Wind Park collision risk modelling has therefore been adopted 79.
for modelling the collision risk posed by the overhead power line that will connect the Wind Park 
to the grid. This has involved the calculation of the percentage of flight paths through the 
transmission line that would result in a collision, then the application of an appropriate 
avoidance rate. The transmission line wires would be between 15m and 45m above the ground, 
and would run for 7.5km through the Vankalai Sanctuary (the key area of concern). The risk 
zone around each wire was calculated for each species dependent on its size (wingspan), 
assuming a precautionary worst case that any flight within a wing-length of a wire could result in 
collision. 
 

 Predicting collision risk of overhead lines requires information on both the vulnerability of 80.
species to collision and the exposure of those species to the risk (i.e. the numbers of flights 
across the transmission line). Whilst vulnerability of different species has been widely studied 
(e.g. Bevanger 1998), there are few studies that have quantified the exposure to risk and 
documented the numbers of collisions that have occurred, both of which are needed in order to 
produce robust measures of avoidance rates (and hence quantify the risk). 
 

 Janss and Ferrer (2000) is one of the few studies that have quantified the exposure to 81.
risk and documented the numbers of collisions that have occurred, and this was done for two 
species considered particularly vulnerable to collision, great bustard and common crane. Using 
the data from that study and the collision risk model used here generated estimates of 
avoidance rate of 99.5% for the bustards and 99.98% for the cranes, so these values have been 
used to inform the assessment of the Mannar transmission line. 
 

 As for the Wind Park collision modelling, the transmission line modelling is limited by the 82.
amount of baseline data available, from only three vantage points (covering approximately 
1.5km of the 7.5km route through the Ramsar site) and for surveys over only a short period of 
time (Feb-Apr 2014 and Octo-Nov 2015). These results therefore should be treated with a high 
degree of caution. Their purpose is to inform an analysis of the bird collision risk, to determine 
the key species at risk and inform the mitigation measures required. The paucity of baseline 
data has meant that a series of precautionary assumptions have needed to be made, so the 
figures produced should be treated as worst case estimates rather than estimates of the most 
likely outcome. 
 

 Finally, the cumulative collision risk of the Wind Park and the overhead transmission line 83.
in combination has been considered. 
 
1.6 Collision Modelling Interpretation 
 

 Whilst the Band wind turbine collision model and the transmission line risk modelling 84.
produce a quantitative estimate of the numbers of birds that might collide with the wind turbines, 
those numbers need to be put into the context of the existing mortality to enable their 
significance to be assessed. The same level of additional mortality on a population that has a 
low level of background mortality could potentially have a much more important effect than on a 
population with a higher level of existing mortality. The collision mortality needs to be assessed 
in the context of each species population dynamics. In the UK a 1% increase over the baseline 
mortality is now frequently used as an initial filter threshold above which there may be a concern 
with the predicted collision mortality (and hence requiring further investigation). Collision risks 
below this level are usually considered not to be significant. 
 

 In the context of the Mannar site, the predicted collision mortality has been set against 85.
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the Ramsar population background mortality for each of the key species at risk of collision (as 
set out in the Ramsar Information Sheet, and also using the block count data from the Wind 
Park baseline surveys). 
 
1.7 Collision Risk Modelling Results: Transmission Line 
 

 The results of the collision risk modelling for the transmission line within the Ramsar site 86.
are summarised in Table 12. The results are presented for a range of avoidance rates, with 
99.5% adopted as a worst case used to inform the further assessment (given the results of the 
modelling with the Janss and Ferrer 2000 data discussed above, for a species highly vulnerable 
to collision with power lines, great bustard), and 99.98% as an estimate of the more likely 
outcome (derived from the same study for common crane). The percentage increase over the 
baseline mortality is also given, for that worst case 99.5% avoidance (the ‘worst case’ being the 
highest value that could reasonably be expected to occur given the available information). 
 

Table 12. Predicted annual number of collisions of key species with the proposed 
transmission line through the Vankalai Sanctuary Ramsar site. 

Species 

Avoidance rate 
% increase over 

baseline mortality 
Magnitude of 

effect 

98% 99% 99.5% 99.98% 

99.5% 
avoidance 

99.98% 
avoidance 

rate 

Lesser Whistling-duck 10.0 5.0 2.5 0.1 0.30%  0.01% Negligible 

Garganey 303.9 152.0 76.0 3.0 1.75%  0.07% Low/negligible 

Northern Shoveler 5.1 2.6 1.3 0.1 0.42%  0.02% Negligible 

Eurasian Wigeon 54.3 27.2 13.6 0.5 0.05%  0.002% Negligible 

Indian Spot-billed Duck 11.8 5.9 2.9 0.1 24.34%  0.97% High/low 

Northern Pintail 1030.4 515.2 257.6 10.3 2.53%  0.10% Low/negligible 

Greater Flamingo 51.1 25.6 12.8 0.5 17.84%  0.71% Medium/negligible 

Painted Stork 66.8 33.4 16.7 0.7 12.49%  0.50% Medium/negligible 

Eurasian Spoonbill 9.0 4.5 2.2 0.1 2.12%  0.08% Low/negligible 

Black-headed Ibis 16.4 8.2 4.1 0.2 6.45%  0.26% Medium/negligible 

Spot-billed Pelican 246.9 123.4 61.7 2.5 408.23%  16.33% Very high/medium 

Little Cormorant 84.8 42.4 21.2 0.8 16.37%  0.65% Medium/negligible 

Indian Cormorant 10.4 5.2 2.6 0.1 5.92%  0.24% Medium/negligible 

Black-winged Stilt 19.1 9.6 4.8 0.2 1.80%  0.07% Low/negligible 

Lesser Sand Plover 33.9 16.9 8.5 0.3 0.40%  0.02% Negligible 

Curlew Sandpiper 30.9 15.4 7.7 0.3 0.39%  0.02% Negligible 

Brown-headed Gull 27.7 13.8 6.9 0.3 0.62%  0.02% Negligible 

Heuglin's Gull 1.1 0.6 0.3 0.01 0.06%  0.002% Negligible 

Little Tern 1.7 0.8 0.4 0.02 0.98%  0.04% Negligible 

Caspian Tern 82.0 41.0 20.5 0.8 5.64%  0.23% Medium/negligible 

Whiskered Tern 15.1 7.6 3.8 0.2 5.62%  0.22% Medium/negligible 

 

 These results should be considered carefully in light of the issues with the baseline data. 87.
They should be viewed as an index of relative risk rather than accurate predictions of the 
numbers of collisions that are likely to occur. The low total amount of survey time at each VP 
over only a small number of survey days, means that even a single observation can skew the 
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results, and makes the results less reliable. The results for Spot-billed Pelican, for example, 
likely over-estimate the actual risk to this species. Similarly, less frequent events of importance 
may have been missed as a result of the sampling strategy. This was highlighted by the 
observation of three additional very large duck flocks of note during the VP surveys of the 
powerline (from VP2) within the Vankalai Ramsar site, though not within the main VP survey 
area (within 20m of the VP survey points). These were all recorded on 29/11/15; 60,000 
Eurasian Wigeon, 30,000 Northern Pintail and 10,000 Garganey. These illustrate the large 
numbers present in the area, and reinforce the need for mitigation measures to be applied (as 
set out below). 
 

 Whilst these predicted number of collisions do need to be treated with considerable 88.
caution, this modelling has still highlighted the key (Critical Habitat triggers) species at risk of 
collision with the transmission line; Indian Spot-billed Duck, Northern Pintail, Greater Flamingo, 
Painted Stork, Black-headed Ibis, Spot-billed Pelican, Indian Cormorant, and Caspian Tern (as 
well as Little Cormorant and Whiskered Tern, though neither of these are Critical Habitat trigger 
species). Significant collision risks to these species cannot be excluded given the information 
available, indicating the need for appropriate mitigation measures to be implemented. 
 
1.8 Collision Risk Modelling Results: Wind Park 
 

 With baseline data from only three vantage points over a short period of time, it should 89.
be made clear that this modelling is only a preliminary indicative assessment. The results of the 
modelling are summarised in Table 13. As for the transmission line modelling, the results are 
presented for a range of avoidance rates, with 98% adopted as a reasonable worst case used to 
inform the further assessment (following SNH guidance, Urquhart 2010). The percentage 
increase over the baseline mortality is also given, for that 98% avoidance. 
 

Table 13. Predicted annual number of collisions of key species with the proposed first 
100 MW phase of the Mannar Island Wind Park 

Species 

Avoidance rate % increase 
over 

baseline 
mortality 

(98% 
avoidance) 

Indicative 
magnitude 

of effect 

98% 99% 99.8% 99.9% 

Lesser Whistling-duck 1.6 0.8 0.4 0.2 0.2%  Negligible 

Garganey 11.8 5.9 2.9 1.2 0.3%  Negligible 

Northern Shoveler 14.4 7.2 3.6 1.4 4.7%  Low 

Eurasian Wigeon 16.3 8.2 4.1 1.6 0.06%  Negligible 

Northern Pintail 45.6 22.8 11.4 4.6 0. 5%  Negligible 

Painted Stork 12.7 6.4 3.2 1.3 9.5%  Medium 

Eurasian Spoonbill 1.3 0.7 0.3 0.1 1.2%  Low 

Spot-billed Pelican 3.7 1.9 0.9 0.4 24.7%  High 

Little Cormorant 11.9 5.9 3.0 1.2 9.2%  Medium 

Indian Cormorant 1.28 0.64 0.32 0.13 2.9%  Low 

Black-winged Stilt 4.3 2.2 1.1 0.4 1.6%  Low 

Lesser Sand Plover 0.9 0.4 0.2 0.1 0.04%  Negligible 

Curlew Sandpiper 2.17 1.09 0.54 0.22 0.1%  Negligible 

Brown-headed Gull 30.4 15.2 7.61 3.04 2.7%  Low 

Heuglin's Gull 10.3 5.13 2.56 1.03 2.2%  Low 
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Species 

Avoidance rate % increase 
over 

baseline 
mortality 

(98% 
avoidance) 

Indicative 
magnitude 

of effect 

98% 99% 99.8% 99.9% 

Little Tern 0.03 0.01 0.01 0.00 0.06%  Negligible 

Caspian Tern 8.35 4.18 2.09 0.84 2.3%  Low 

Whiskered Tern 5.83 2.91 1.46 0.58 8.7%  Medium 

 
 As for the transmission line modelling, these numbers should be treated with a high 90.

degree of caution, and should be viewed as an index of relative risk rather than accurate 
predictions of the numbers of collisions that are likely to occur. This modelling has, however, still 
highlighted two key (Critical Habitat trigger) species that could be at risk of collision with the 
wind turbines; Painted Stork and Spot-billed Pelican, as well as Little Cormorant and Whiskered 
Tern neither of which are Critical Habitat trigger species.. The collision risk to all of these 
species could be significant. It should be noted, though, that given the locations of the vantage 
points from which the baseline data for this analysis were collected, this conclusion should at 
this stage be treated as indicative only, as there were no vantage points within the Wind Park 
site itself. Given the habitat present within the Wind Park site (predominantly dry coastal scrub), 
it is likely that the currently available data has over-estimated the flight activity of many of these 
waterbird species (and hence the collision risk). 
 

 Further vantage point surveys following international standards (Drewitt 2010, Whitfield 91.
et al. 2010, SNH 2014, Jenkins et al. 2015) should be undertaken to inform a more detailed 
assessment of the Mannar Wind Park collision risk, with more vantage points viewing over a 
much extended survey area. This will enable more informed collision modelling to be 
undertaken and the risks fully assessed (and the need for any mitigation to be identified). 
 
1.9 Collision Risk: Cumulative Effects 
 

 The cumulative collision risks from the transmission line and the wind farm would be 92.
additive, and they have been set out in Table 14. A worst case assumption has been made 
applying a 98% avoidance for the wind farm and 99.5% for the transmission line. The wind farm 
collision risk has been presented for the first phase, and a further risk for the subsequent phase 
(for a scheme on Mannar Island of 300MW). Given the lack of baseline data (from only three 
vantage points in proximity to the wind farm sites), it had to be assumed that flight activity was 
effectively uniform over all of the identified potential wind farm areas on the island. It was not 
possible to produce any estimates of the collision risk from the mainland wind farm area, as no 
VP data were available from that area, and it is not possible to extrapolate from the island data 
as the habitat on the mainland is different (largely rice paddies compared with coastal scrub on 
the island). 
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Table 14. Cumulative annual collision risk of the transmission line in combination with 
the Mannar Island wind farm (precautionary worst case analysis). 

Species 

Transmission 
line collision 

risk 

Wind 
farm 

Phase 1 
(100 
MW) 

collision 
risk 

Cumulative 
collision risk 
(transmission 
line + Phase 
1 wind farm) 

% increase of 
cumulative 
risk over 
baseline 
mortality 

Magnitude Additional 
risk from 
Phase 2 
of the 

wind farm 
(further 
200MW) 

Lesser Whistling-
duck 

2.5 1.6 4.1 0.5% Negligible 3.2 

Garganey 76.0 11.8 87.7 2.0% Low 23.5 

Northern Shoveler 1.3 14.4 15.7 5.1% Medium 28.9 

Eurasian Wigeon 13.6 16.3 29.9 0.1% Negligible 32.7 

Indian Spot-billed 
Duck 

2.9 0 2.9 24.3% High 0 

Northern Pintail 257.6 45.6 303.2 3.0% Low 91.3 

Greater Flamingo 12.8 0 12.8 17.8% Medium 0.0 

Painted Stork 16.7 12.7 29.4 22.0% High 25.5 

Eurasian Spoonbill 2.2 1.3 3.6 3.3% Low 2.6 

Black-headed Ibis 4.1 0 4.1 6.4% Medium 0 

Spot-billed Pelican 61.7 3.7 65.5 432.9% Very high 7.5 

Little Cormorant 21.2 11.9 33.1 25.5% High 23.7 

Indian Cormorant 2.6 1.3 3.9 8.8% Medium 2.6 

Black-winged Stilt 4.8 4.3 9.1 3.4% Low 8.6 

Lesser Sand Plover 8.5 0.9 9.3 0.4% Negligible 1.8 

Curlew Sandpiper 7.7 2.2 9.9 0.5% Negligible 4.3 

Brown-headed Gull 6.9 30.4 37.3 3.3% Low 60.9 

Heuglin's Gull 0.3 10.3 10.5 2.3% Low 20.5 

Little Tern 0.4 0.03 0.4 1.0% Low 0.05 

Caspian Tern 20.5 8.4 28.9 7.9% Medium 16.7 

Whiskered Tern 3.8 5.8 9.6 14.3% Medium 11.7 

Peregrine Falcon 0.1 0 0.1 0.4% Negligible 0 

 
1.10 Barrier Effects 
 

 Both the transmission line and the wind farm have the potential to act as a barrier to bird 93.
flights, which could be important if they were located on routes that were used by large numbers 
of birds and there were no alternative routes around the barriers (or if any alternative route 
involved significantly greater energy expenditure). However, the baseline surveys of bird flight 
activity at the site have shown that the more important flight routes are broadly parallel to the 
transmission line and to the longer axis of the wind farm, so it is not considered that any barrier 
effects of either the transmission line or the wind farm would be significant. 
 
1.11 Threatened Species Assessment 
 

 This section of the report specifically addresses the potential impacts of the project on 94.
internationally/ nationally endangered/critically endangered birds to determine if the potential 
impacts of the overhead line and the associated facility, including any increase in bird mortality 
that may lead to a reduction in the species population. 
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 It also examines whether the project may adversely impact on the globally significant 95.
numbers of individuals of congregatory species supported by the sanctuary or impair its ability 
to act as a migratory flyway. 
 

 The proposed transmission line poses a collision threat to a range of wetland species 96.
that form part of the Vankalai Sanctuary Ramsar site wintering waterbird assemblage. Numbers 
of Indian Spot-billed Duck, Northern Pintail, Greater Flamingo, Painted Stork, Black-headed Ibis, 
Spot-billed Pelican, Indian Cormorant, and Caspian Tern (all Critical Habitat trigger species), as 
well as Little Cormorant and Whiskered Tern which are not Critical Habitat trigger species, at 
risk are potentially significant and will require mitigation. 
 

 Collision risk modelling has indicated that a range of important species (including 97.
Northern Shoveler, Painted Stork, Spot-billed Pelican, Little Cormorant and Whiskered Tern) 
could also be at significant risk of collision with the proposed wind turbines of both the first and 
subsequent phases of the Wind Park. Currently only an initial assessment of the effects of the 
Wind Park has been undertaken (as an associated facility), but further baseline data and more 
detailed assessment using those data will be required for EIA for that component of the scheme. 
 
1.12 Mitigation 
 

 It is clear from this assessment that there are important bird populations that could be 98.
affected by the proposed development, and a package of mitigation measures will therefore be 
required to satisfy the ADB Critical Habitat requirements. These are set out in the following 
section. 

 
1.12.1 Transmission Line Mitigation 
 

 The route of the proposed transmission line has been chosen to minimise habitat loss 99.
within the Ramsar site, utilising the same route as the existing rail track. 
 

 Mitigation is needed to reduce impacts during the construction (and decommissioning) 100.
phase of the development (through the production and implementation of a Construction 
Method Statement following industry best practice). 
 

 Mitigation measures will be required for operational phase (particularly measures to 101.
reduce collisions with the overhead line passing through the Vankalai Sanctuary Ramsar site by 
using appropriate markers to increase line visibility to birds). All overhead power lines shall be 
erected on ‘bird friendly’ tower design, and all sections passing through the Vankalai Sanctuary 
Ramsar site must be to be marked to increase visibility to flying birds.  
 

 Specific recommendations for the Mannar transmission line where it passes through the 102.
Vankalai Sanctuary Ramsar site are set out below, drawing particularly on BirdLife International 
(2012) and APLIC (2012) guidance and other published studies. Markers such as the following 
would be suitable. CEB must maintain the markers throughout the operational period of the 
transmission line: 
 
 Bird-FlightTM Diverter (BFD) - preformed, increasing-radius spirals made of extruded, 

high-impact PVC. One end of the spiral grips the power line while the radius quickly 
increases toward the other end of the spiral - see Preformed Line Products 
www.preformed-gb.com (Frost 2008) - the largest size available are recommended, 5m 
spacing interval. APLIC (2012) notes the following with regard to this design: 

http://www.preformed-gb.com/
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“BFDs add some aeolian vibration stabilization since their profile changes the airflow 
over the line.  

 
BFDs are not recommended for use on transmission line phase conductors (AC or DC) 
with voltage ≥230 kV because of corona effects. 

 
BFD installation is labor intensive whether by bucket truck, boat, helicopter, or line 
trolley. Robotic installation devices are being developed.” 

 
 Swan-FlightTM Diverter (SFD) - this is a spiral design, also known as a Double Loop 

Bird Flight Diverter. They have two gripping ends and a central spiral with a larger 
diameter. Spacing would be at 10-30m, as these are larger than the BFDs. APLIC 
(2012) notes the following with regard to this design: 

 
“SFDs can be used on the shield wires of high-voltage lines. 

 
SFDs on the line add some aeolian vibration stabilization since their profile changes the 
airflow over the line. 

 
SFDs are not recommended for use on transmission line phase conductors (AC or DC) 
with voltages ≥230 kV because of corona effects. 

 
Wind and ice loading should be considered, as these have been a concern in Canada 
and the northern United States (N. Heck, pers. comm.). 

 
Colors of some SFDs may fade. 

 
Installation is labor intensive whether done from bucket truck, boat, helicopter, or line 
trolley. Robotic installation devices are also being developed. 

 
The ‘Avifaune Spiral’ is a very similar product used widely in France. It is available in red and 
white, with a recommendation to use alternate colours along a line. 
 
 Inotec BFD88 - a reflective stainless steel sphere of 70mm diameter (Vosloo and 
Rooyen 2008), 5m separation recommended. It is attached to a metal spiral, which is attached 
to the wire. When installed they appear as small metal spheres suspended from the wire. This 
device is made of 316-grade stainless steel and is naturally reflective and corrosion resistant. 
The crimp is made from marine grade aluminum, a highly durable adhesive, and conductive 
rubber. 
 
 Aerial Marker Spheres (Aviation Balls) - larger coloured spheres, designed to 
increase visibility of the wires to low-flying aircraft but they have frequently been used to reduce 
bird collisions as well- see Preformed Line Products - www.preformed-gb.com (Frost 2008). 
They are large so can be used at greater separation distance, typically 30-100m (APLIC 2012). 
Yellow is thought to be the most effective colour, with black stripes on the yellow increasing 
visibility further (if available). APLIC (2012) makes the following observations with regard to 
aerial marker spheres: 
 
“Improper design or installation of aerial marker spheres on phase conductors or shield wires 
can cause spheres to work loose and slide to the center of the span or be pushed by wind to the 

http://www.preformed-gb.com/
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end of a span. Line damage from this may cause an outage. 
 
Aerial marker sphere size should be compatible with the design constraints of the line. For 
example, very large spheres can be heavy and should only be used on lines that can handle 
this weight. 
 
Adding aerial marker spheres can affect line tension and structure design more than other 
devices, particularly in areas where heavy ice and wind loading occurs. Accommodating the 
additional loading could affect construction costs. 
 
When installed on higher voltage conductors, there can be corona damage (depending on the 
type of marker balls). To avoid corona damage, marker balls designed for installation on higher 
voltage lines, though more costly, should be used. 
 
Spheres are moderately labor-intensive to install on an existing line, but less costly when added 
to a new line during construction. 
 
Although aerial marker spheres are more costly per unit than spirals, the overall cost of marking 
new or existing lines would be about the same because fewer spheres would be required. 
 
The legal counsel of some utility companies objects to the use of aerial marker spheres to 
prevent bird collisions. They prefer that spheres be used only in compliance with FAA 
regulations to mark hazards to aircraft. 
 
Depending upon the location, aerial marker spheres can be targets for irresponsible shooters. 
 
The size and number of aerial marker spheres used may result in visual degradation of 
environments where esthetics are important (tourist areas, scenic mountain views, historic 
areas, etc.).” 
 

 In summary, either the Swan-Flight Diverter (at 10-30m separation) or Aerial Marker 103.
Spheres (at 30-100m separation) would be the most suitable markers for use for the bird 
species at risk at this location, and either would be suitable mitigation. Therefore, the EMP must 
includes a measure to install and maintain either Swan-Flight Divertor or Aerial Marker Spheres 
at the stated separations.  
 

 Even with these measures in place, however, there will still be residual, albeit reduced 104.
impact, as set out in Table 15 below.  
 

 Therefore, in order to meet the ADB’s SPS no net loss requirement, this will require 105.
further mitigation to ensure no net loss. 
 

 The Ramsar site currently has no specific targeted biodiversity management plan, so 106.
part of a mitigation package should provide the resources to address this gap. It is proposed 
that the transmission line mitigation should include funding for the development of a 
management plan for the Ramsar site, and funding to finance the implementation of that plan for 
a period of five years after the completion of construction of the line. 
 
1.12.2 Wind Park Mitigation 
 

 The lack of sufficient baseline data on bird numbers and flight activity within the Wind 107.
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Park site means that it is not possible to currently provide definitive advice on mitigation 
requirements. This will include design mitigation, to reduce impacts through site design, 
mitigation to reduce impacts during the construction (and decommissioning) phase of the 
development (through the production and implementation of a Construction Method Statement 
following industry best practice), and possibly measures during the operational phase to reduce 
collision risk. CEB has agreed that if EIA of the wind park cannot demonstrate negligible 
collision risk then wind turbines will be curtailed during the breeding and/or migratory period as 
appropriate.  
 
1.13 Biodiversity Management Plan 
 

 A biodiversity management plan will need to be developed for the project to ensure no 108.
net loss of biodiversity and implementation of a program to promote and enhance the 
conservation aims of the sanctuary in accordance with ADB’s SPS’s requirements for Legally 
Protected Areas. As set out above, this should include the funding of the development of a 
management plan for the Ramsar site and of the implementation of the first five years of that 
plan. 
 
1.13 Residual Effects 
 

 The collision risk model was re-run, taking into account the proposed mitigation 109.
measures for the transmission line, marking the wires to increase its visibility. Studies have 
shown this to reduced collision risk by about 80% (Barrientos et al. 2012), so this reduction has 
been applied to the Mannar assessment, to determine the residual effects of the development. 
The results of this updated modelling are summarised in Table 15 which includse two scenarios, 
worst case (99.5% avoidance rate) and likely outcome (99.98% avoidance) to show effects of 
mitigation and residual effects. Whilst the predicted numbers of collisions would be much 
reduced by the mitigation, these still could be significant for several species, including Indian 
Spot-Billed Duck, Greater Flamingo, Painted Stork, Spot-Billed Pelican and Little Cormorant. 
There would, therefore, still be some residual risk, even with the mitigation applied, hence the 
need for the implementation of the Biodiversity Management Plan. 
 
Table 15. Annual collision risk of the transmission line through the Vanakalai Ramsar site 

before and after mitigation. 

Species 

Worst case (99.5% avoidance rate) Likely outcome (99.98% avoidance rate) 

Collision risk 
(unmitigated) 

Collision risk 
(with 

markers) 

% increase 
over 

baseline 
mortality 

(residual) 
Collision risk 
(unmitigated) 

Collision risk 
(with 

markers) 

% increase 
over 

baseline 
mortality 

(residual) 

Lesser 
Whistling-duck 2.5 0.5 0.06% 0.1 0.02 0.002% 

Garganey 76.0 15.2 0.35% 3.0 0.61 0.01% 

Northern 
Shoveler 1.3 0.3 0.08% 0.1 0.01 0.003% 

Eurasian 
Wigeon 13.6 2.7 0.01% 0.5 0.11 0.0004% 

Indian Spot-
billed Duck 2.9 0.6 4.87% 0.1 0.02 0.19% 

Northern 
Pintail 257.6 51.5 0.51% 10.3 2.06 0.02% 

Greater 
Flamingo 12.8 2.6 3.57% 0.5 0.10 0.14% 
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Species 

Worst case (99.5% avoidance rate) Likely outcome (99.98% avoidance rate) 

Collision risk 
(unmitigated) 

Collision risk 
(with 

markers) 

% increase 
over 

baseline 
mortality 

(residual) 
Collision risk 
(unmitigated) 

Collision risk 
(with 

markers) 

% increase 
over 

baseline 
mortality 

(residual) 

Painted Stork 16.7 3.3 2.50% 0.7 0.13 0.10% 

Eurasian 
Spoonbill 2.2 0.4 0.42% 0.1 0.02 0.02% 

Black-headed 
Ibis 4.1 0.8 1.29% 0.2 0.03 0.05% 

Spot-billed 
Pelican 61.7 12.3 81.65% 2.5 0.49 3.27% 

Little 
Cormorant 21.2 4.2 3.27% 0.8 0.17 0.13% 

Indian 
Cormorant 2.6 0.5 1.18% 0.1 0.02 0.05% 

Black-winged 
Stilt 4.8 1.0 0.36% 0.2 0.04 0.01% 

Lesser Sand 
Plover 8.5 1.7 0.08% 0.3 0.07 0.003% 

Curlew 
Sandpiper 7.7 1.5 0.08% 0.3 0.06 0.003% 

Brown-headed 
Gull 6.9 1.4 0.12% 0.3 0.06 0.005% 

Heuglin's Gull 0.3 0.1 0.01% 0.01 0.002 0.0005% 

Little Tern 0.4 0.1 0.20% 0.02 0.003 0.01% 

Caspian Tern 20.5 4.1 1.13% 0.8 0.16 0.05% 

Whiskered 
Tern 3.8 0.8 1.12% 0.2 0.03 0.04% 

Peregrine 
Falcon 0.1 0.0 0.08% 0.004 0.001 0.003% 

 
 The residual cumulative effects after the mitigation measures being implemented to 110.

increase the visibility of the transmission line are summarised in Table 16. This further focusses 
the key species at risk overall: Indian spot-billed duck, painted stork, spot-billed pelican and 
Caspian tern (all Critical Habitat trigger species) plus northern shoveler, little cormorant, and 
whiskered tern. It will be important to ensure therefore that the Biodiversity Management Plan 
delivers benefits to these species in particular such that there is no net loss. 
 

Table 16. Cumulative annual collision risk of the transmission line in combination with 
the Mannar Island wind farm with transmission line mitigation implemented. 

Species 

Transmission 
line collision 

risk 

Wind 
farm 

Phase 1 
(100 
MW) 

collision 
risk 

Cumulative 
collision risk 
(transmission 
line + Phase 
1 wind farm) 

% increase of 
cumulative 
risk over 
baseline 
mortality 

Magnitude Additional 
risk from 
Phase 2 
of the 

wind farm 
(further 
200MW) 

Lesser Whistling-
duck 

0.5 1.6 2.1 0.3% Negligible 3.2 

Garganey 15.2 11.8 27.0 0.6% Negligible 23.5 

Northern Shoveler 0.3 14.4 14.7 4.8% Medium 28.9 

Eurasian Wigeon 2.7 16.3 19.1 0.1% Negligible 32.7 

Indian Spot-billed 0.6 0 0.6 4.9% High 0 
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Species 

Transmission 
line collision 

risk 

Wind 
farm 

Phase 1 
(100 
MW) 

collision 
risk 

Cumulative 
collision risk 
(transmission 
line + Phase 
1 wind farm) 

% increase of 
cumulative 
risk over 
baseline 
mortality 

Magnitude Additional 
risk from 
Phase 2 
of the 

wind farm 
(further 
200MW) 

Duck 

Northern Pintail 51.5 45.6 97.2 0.95% Negligible 91.3 

Greater Flamingo 2.6 0 2.6 3.6% Low 0.0 

Painted Stork 3.3 12.7 16.1 12.0% Medium 25.5 

Eurasian Spoonbill 0.4 1.3 1.8 1.7% Low 2.6 

Black-headed Ibis 0.8 0 0.8 1.3% Low 0 

Spot-billed Pelican 12.3 3.7 16.1 106.4% Very high 7.5 

Little Cormorant 4.2 11.9 16.1 12.4% Medium 23.7 

Indian Cormorant 0.5 1.3 1.8 4.1% Low 2.6 

Black-winged Stilt 1.0 4.3 5.3 2.0% Low 8.6 

Lesser Sand Plover 1.7 0.9 2.6 0.1% Negligible 1.8 

Curlew Sandpiper 1.5 2.2 3.7 0.2% Negligible 4.3 

Brown-headed Gull 1.4 30.4 31.8 2.8% Low 60.9 

Heuglin's Gull 0.1 10.3 10.3 2.2% Low 20.5 

Little Tern 0.1 0.03 0.1 0.3% Negligible 0.05 

Caspian Tern 4.1 8.4 12.5 3.4% Medium 16.7 

Whiskered Tern 0.8 5.8 6.6 9.8% Medium 11.7 

Peregrine Falcon 0.02 0 0.0 0.1% Negligible 0 

 
 The residual effects on these key species are summarised in Table 17. In order to satisfy 111.

the ADB Critical Habitat Requirement of no net loss, the Biodiversity Management Plan will 
need to deliver benefits to all of the species where the potential effects are non-negligible, but 
particularly those non-negligible transmission line effects (as those would directly affect birds 
within the Vankalai Sanctuary Ramsar site), i.e. within the Critical Habitat area. The only 
possible effect of the wind farm on these species would be collision risk. The wind farm would 
be located at greater distance from the Ramsar site than any possible disturbance effect could 
occur, and there is very little wetland habitat that could possibly be affected. 
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Table 17. Summary of predicted effects of the transmission line and wind farm on key 
Vankalai Sanctuary Ramsar species. 

Species 
IUCN 

Global 
Red List 

Ramsar 
citation 
species 

Ramsar 
>1% 

flyway 
populatio

n 

Ramsar 
additional 

assemblage 
species 

Trans-
mission 

line 
collision 

risk 

Wind farm 
collision 

risk 

Cumulative 
collision 

risk 

Trans-
mission line 
disturbance

/ other 
effect 

Lesser Whistling-duck LC 
  

 N N N N 

Garganey LC 
  

 L N L N 
Northern Shoveler LC  N M M N 

Eurasian Wigeon LC  
  

N N N N 
Indian Spot-billed 
Duck LC  H H N 

Northern Pintail LC  
  

L N L N 
Greater Flamingo LC  M M N 

Painted Stork NT  M M H N 

Eurasian Spoonbill LC 
 

 
 

L L L N 
Black-headed Ibis NT  M M N 

Eastern Cattle Egret LC 
  

 
   

N 

Little Egret LC 
  

 
   

N 
Spot-billed Pelican NT  VH H VH N 

Little Cormorant LC  M M H N 

Indian Cormorant LC  M L M N 

Black-winged Stilt LC 
  

 L L L N 

Kentish Plover LC 
 

 
    

N 

Lesser Sand Plover LC 
 

 
 

N N N N 
Yellow-wattled 
Lapwing LC 

  
 

   
N 

Red-wattled Lapwing LC 
  

 
   

N 

Black-tailed Godwit NT 
 

 
    

N 

Great Knot EN 
 

 
    

N 

Curlew Sandpiper NT 
 

 
 

N N N N 

Little Stint LC 
 

 
    

N 

Common Greenshank LC 
 

 
    

N 

Marsh Sandpiper LC 
 

 
    

N 

Brown-headed Gull LC 
 

 
 

N L L N 

Heuglin's Gull NR 
  

 N L L N 

Little Tern LC 
  

 L N L N 
Caspian Tern LC  M L M N 

Whiskered Tern LC  M M M N 

Lesser Crested Tern LC 
  

 
   

N 

Greater Crested Tern LC 
  

 
   

N 
Note: VH = very high magnitude effect, H = high, M = medium, L = Low, N = Negligible, blank = no exposure to risk 
from baseline surveys. 
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1.14 Proposed Ornithological Monitoring Programme 
 
1.14.1 Pre-Construction Monitoring 
 

 It is strongly recommended that the bird monitoring programme for the development 112.
should include continuation of pre-construction baseline surveys (vantage point surveys and 
block counts) to provide more detailed information about bird activity (including flight activity) 
within the Wind Park site. This work should include: 
 VP surveys with flight line mapping for key species, with at least 36 hours’ surveys from 
each VP and VPs covering a range of 2 km maximum, including both the Wind Park and the 
power line, with sufficient VPs to cover all of the development site; 
 Block counts of key species within and in proximity to (within 2 km) of the whole 
development footprint, with the survey area sub-divided into count sectors to enable spatial 
analysis of the data set, and with counts made twice-monthly through the key seasons (Sep-
April). 
 

 These data will, as well as providing further baseline information for a post-construction 113.
monitoring programme, provide more detailed input to the site design process and identify 
where mitigation measures will be required. 
 
1.14.2 Post-Construction Monitoring 
 

 Post-construction bird monitoring should be undertaken to better understand the impacts 114.
that actually occur and ensure that significant impacts are avoided (through feedback into the 
mitigation process). 
 

 The post-construction bird monitoring should include continuation, for a period of at least 115.
three years, of the key species block surveys and vantage point surveys, to compare bird 
distribution, abundance and behaviour before and after construction, and a programme to 
monitor the actual collisions that occur (with both the wind turbines and the overhead line where 
this is practical), from a sufficient sample of turbines and lengths of power line. 
 

 The operational phase collision monitoring should follow the standard methodology 116.
developed for this purpose in the United States (Morrison 1998). A core area of 100m radius 
around a representative sample of turbines and sample lengths of the power line should be 
carefully searched on foot. The 100m distance has been set conservatively as bird fatalities 
have rarely been documented over 70m from turbines at other Wind Parks (Johnson et al. 
2000). Sectors around the turbine/powerline should be slowly searched, taking particular care to 
search any taller clumps of vegetation, rocks and openings of animal burrows. In addition, a 
further area 250m around each turbine should be checked for larger bird carcasses by scanning 
the ground with binoculars. The precise location of any dead birds found should be recorded 
and mapped (by reference to the distance and direction to the nearest wind turbine, and using a 
GPS). All carcasses should be photographed as found then placed in a plastic bag, labelled as 
to the location and date (turbine number, distance and direction from turbine base), and 
preserved (refrigerated or frozen) until identified. Feather spots (e.g., a group of feathers 
attached to skin) and body parts should also be collected. For all casualties found, data 
recorded should include species, sex, age, date and time collected, location, distance and 
direction (degrees) to nearest turbine, condition, and any comments regarding possible causes 
of death. The condition of each carcass found should be recorded using the following condition 
categories: 
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 Intact - carcass that is completely intact, is not badly decomposed, and shows no sign of 
being fed upon by a predator or scavenger. 
 
 Scavenged - entire carcass that shows signs of being fed upon by a predator or 
scavenger or a portion(s) of a carcass in one location (e.g., wings, skeletal remains, legs, pieces 
of skin, etc.). 
 
 Feather Spot - 10 or more feathers at one location indicating predation or scavenging. 
 

 A sample of 50 dead birds (e.g. dark-feathered chickens) should be obtained in order to 117.
study the rate of carcass removal and to test observer search efficiency. These should be 
placed within the search area at intervals through the study by someone independent of the 
carcass searcher, at precise recorded locations (mapped in relation to distance and direction 
from the wind turbines), and marked appropriately (e.g. with coloured tape) to identify them as 
experimental birds. They should then be recorded by the observer on all subsequent visits, 
noting their precise location (distance and direction from nearest wind turbine) and condition, 
and left in place on site until they disappear. The amount of scavenger activity should inform the 
survey frequency, but an initial programme of weekly visits is recommended as a starting point. 
 
1.15 Conclusions 
 

 Baseline bird surveys have been conducted at the site over a two-year period and over a 118.
wide survey area. Some issues have been identified with regard to the detail of those surveys, 
particularly their spatial and temporal coverage in relation to the proposed development. 
 

 Recommendations have been made in light of these issues for future surveys, including 119.
focusing on key species (now that these have been identified and the wider surveys completed). 
Further pre-construction surveys are recommended for the proposed Wind Park assessment, 
including vantage point surveys mapping bird flight activity and further block counts with data 
recorded by smaller sectors. More frequent surveys are also recommended, on a twice-monthly 
basis through the key period of September-April. 
 

 It is clear that the survey area supports a range of internationally important bird 120.
populations. The highest conservation importance are those species associated with the 
Ramsar site, though the survey data show that several of these are not restricted to the 
designated site but range more widely (and hence could be affected by the Wind Park as well 
as the overhead transmission line). 
 

 A package of mitigation measures will be required to satisfy the ADB Critical Habitat 121.
requirements, including design mitigation, mitigation to reduce impacts during the construction 
(and decommissioning) phase of the development (through the production and implementation 
of a Construction Method Statement following industry best practice), and measures to mitigate 
the operational phase impacts (particularly measures to reduce collisions with the overhead line 
passing through the Vankalai Sanctuary Ramsar site by using appropriate markers to increase 
line visibility to birds). 
 

 A biodiversity management plan will need to be developed for the project to ensure no 122.
net loss of biodiversity and implementation of a program to promote and enhance the 
conservation aims of the sanctuary in accordance with ADB’s SPS’s requirements for Legally 
Protected Areas. It is proposed that this should include the funding of the development of a 
management plan for the Ramsar site and of the implementation of the first five years of that 



 

80 
 

plan. 
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Figure 3. Block Count Areas (Figure supplied by Prof Devaka Weerakoon). 
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Appendix One: Vankalai Sanctuary Ramsar Information Sheet (Ris) And Map - 2009-2012 
Version 

 
Available for download from http://www.ramsar.org/ris/key_ris_index.htm. 
 
Categories approved by Recommendation 4.7 (1990), as amended by Resolution VIII.13 of the 8th 

Conference of the Contracting Parties (2002) and Resolutions IX.1 Annex B, IX.6, IX.21 and IX. 
22 of the 9th Conference of the Contracting Parties (2005). 

 
Notes for compilers: 
1. The RIS should be completed in accordance with the attached Explanatory Notes and 

Guidelines for completing the Information Sheet on Ramsar Wetlands. Compilers are strongly 
advised to read this guidance before filling in the RIS. 

 
2. Further information and guidance in support of Ramsar site designations are provided in the 

Strategic Framework and guidelines for the future development of the List of Wetlands of 
International Importance (Ramsar Wise Use Handbook 14, 3rd edition). A 4th edition of the 
Handbook is in preparation and will be available in 2009. 

 
3. Once completed, the RIS (and accompanying map(s)) should be submitted to the Ramsar 

Secretariat. Compilers should provide an electronic (MS Word) copy of the RIS and, where 
possible, digital copies of all maps. 

------------------------------------------------------------------------------------------------------------  
1. Name and address of the compiler of this form: 
a) W.A.D.A. Wijesuriya 

Director General, 
Department of Wildlife Conservation, 
382, New Kandy Rd, Malambe, Sri Lanka  
Email: director@dwc.gov.lk 
Telephone: 0094-11-256-0380 

 
b) Channa Bambaradeniya 

Senior Environmental Scientist, Tidewater Inc. 
7161, Columbia Gateway Drive, Columbia, MD 21046, USA. Email: 
cbambaradeniya@gmail.com 
Telephone: 001-443-691-0455 

 
c) Udaya Sirivardana 

Ceylon Bird Club, 
127, Nawala Rd, Colombo 5, Sri Lanka 
Email: birdclub@sltnet.lk 
Telephone: 0094-11-276-9872 

 
d) Samantha Suranjan Fernando 

Post-Graduate Institute of Science,  
University of Peradeniya, Peradeniya, Sri Lanka. Email: sasurh@gmail.com 
Telephone: 0094-81-567-2183 

------------------------------------------------------------------------------------------------------------ 
2. Date this sheet was completed/updated: 
27 March 2010 
------------------------------------------------------------------------------------------------------------ 
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3. Country: 
Sri Lanka 
------------------------------------------------------------------------------------------------------------ 
4. Name of the Ramsar site: 
Vankalai Sanctuary (Sinhala: Vankalai Tamil: Vankalai) 
------------------------------------------------------------------------------------------------------------ 
5. Designation of new Ramsar site or update of existing site: This RIS is for: 
a) Designation of a new Ramsar site X 
b) Updated information on an existing Ramsar site  
------------------------------------------------------------------------------------------------------------ 
(6. For RIS updates only, changes to the site since its designation or earlier update) 
------------------------------------------------------------------------------------------------------------ 
7. Map of site: 
a) A map of the site, with clearly delineated boundaries, is included as: 

i) a hard copy (required for inclusion of site in the Ramsar List): XX 
ii) an electronic format (e.g. a JPEG or ArcView image) XX 
iii) a GIS file providing geo-referenced site boundary vectors and attribute tables . 
See Annexes 1 and 2. 

b) Describe briefly the type of boundary delineation applied: 
The boundary entails existing coastal islands, roads, sea-shore and part of the marine area, in 
the north-west of Sri Lanka, belonging to the Mannar District. The proposed area is bounded by 
Vankalai, Puliyantivu Island and Tiruketiswaram (and includes the causeway between the 
mainland and the Mannar island). 
------------------------------------------------------------------------------------------------------------ 
8. Geographical coordinates: 
8○ 56’ 15.17’’N, 79○55’ 24.3’’ E (8.937546N, 79.92346E) 
------------------------------------------------------------------------------------------------------------ 
9. General location: 
In the north-west of Sri Lanka, belonging to the Mannar District, and close to the town of 
Mannar. 
------------------------------------------------------------------------------------------------------------ 
10. Elevation: 
Elevation of 0-5 meters above sea level 
------------------------------------------------------------------------------------------------------------ 
11. Area: 
4,838.95 ha 

------------------------------------------------------------------------------------------------------------ 
12. General overview of the site: 
Vankalai Sanctuary consists of several habitats and vegetation types: arid-zone thorn scrubland, 
arid-zone pastures and maritime grasslands, sand dunes, mangroves, waterholes and tanks, salt 
marshes, lagoons, tidal flats and sea-grass beds. It also includes part of the shallow marine 
region. The site provides excellent feeding and living habitats for a large number of waterbird 
species, including annual migrants, which use this area also for landfall (on arrival in Sri Lanka) in 
the Mannar region, and a last staging point (during their exit from Sri Lanka). A total of 149 
species of birds have been recorded from this region. According to the annual waterbird census 
carried out by the Ceylon Bird Club, the site harbours much more than 20,000 waterbirds during 
a migration season. The recent civil war has managed to keep away detrimental human activities 
from this area, which in turn has contributed to a high bird diversity. A breeding colony of the 
Indian Spot-billed Duck Anas poecilorhyncha, which was known as a rare migrant in Sri Lanka, 
was recently found in this site. 
------------------------------------------------------------------------------------------------------------ 
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13. Ramsar Criteria: 
1 • 2 • 3 • 4 • 5 • 6 • 7 8 • 9 
X X X X X X  X 

------------------------------------------------------------------------------------------------------------ 
14. Justification for the application of each Criterion listed in 13 above: 

 
Criterion 1: A wetland should be considered internationally important if it contains a 
representative, rare, or unique example of a natural or near-natural wetland type found 
within the appropriate biogeographic region 

 
The area harbours a mixture of coastal and marine integrated wetlands and coastal landscapes, 
e.g. sand dunes. Due to the integrated nature of shallow wetland and terrestrial coastal habitats, 
Vankalai Sanctuary constitutes a highly productive natural area that sustains diverse food chains. 
The latter fact makes this region an important wetland type in the Gulf- of-Mannar region of the 
Indian Ocean, which is located along a migratory flyway of birds. 

 
Criterion 2: A wetland should be considered internationally important if it supports 
vulnerable, endangered, or critically endangered species or threatened ecological 
communities. 

 
Vankalai Sanctuary harbours a number of threatened species, including the Indian Spot- billed 
Duck Anas poecilorhyncha, marine turtles, namely Green Turtle Chelonia mydas, Olive 
RidleyTurtle Lepidochelys olivacea and the marine mammal Dugong Dugong dugon. The marine 
turtles are listed in CITES Appendix 1. 

 
Scientific nameEnglish name National Status International status 

 IUCN CITES CMS 

Indian Spo
billed Duck 

Anas 
poecilorhyncha 

CR LC - Appendix 
2 

Green Turtle Chelonia mydas - En Appendix 1 Appendix 
1 

Olive Ridley 
Turtle 

Lepidochelys 
olivacea 

- Vu Appendix 1 Appendix 
1 

Dugong Dugong dugon - Vu Appendix 1 Appendix 
2 

(Legend: IUCN categories, En = Endangered, Vu = Vulnerable, LC = Least Concern)  
 
Criterion 3: A wetland should be considered internationally important if it supports 
populations of plant and/or animal species important for maintaining the biological 
diversity of a particular biogeographic region 

 
Vankalai Sanctuary has high ecosystem and species diversity (especially in relation to avifauna 
and marine and brackish water fish). The coastal and marine ecosystems include sea-grass 
beds, lagoons, mangrove, salt marsh, sand dunes and coastal scrubland. These ecosystems 
have in turn contributed to a variety of animals and plants. The vertebrate animals are dominated 
by fish (>60 species) and birds (>100 species, including several winter migrants). 

 
The sea grasses, consisting of about eight different species, play a significant role as primary 
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producers, and sustain a diversity of other species in this area. This is clearly evident in the high 
species richness of fish and avifauna concentrated in a relatively small area. These sea grasses 
also sustain other rare non-fish vertebrate species such as the Dugong and marine turtles that 
inhabit or visit this area. See Annex 3. 

 
Criterion 4: A wetland should be considered internationally important if it supports plant 
and/or animal species at a critical stage in their life cycles, or provides refuge during 
adverse conditions: 

 
The sea-grass beds and mangrove provide refuge for larval stages of fish and crustaceans, while 
the area also supports breeding colonies of several waterbirds. 

 
Among the shellfish species, prawns such as Penaeus monodon, P. indicus, P. merguensis, P. 
semisulcatus, and Metapenaeus dobsoni spend their juvenile stages among the sea grass beds 
and mangroves in this area. Similarly, the shallow brackish water lagoons harbours the juvenile 
stages of marine fish species such as the Trevally (Caranx spp, and Carangoides spp.), Milk fish 
(Chanos spp.), and Snappers (Lutjanus spp.). See Annex 4. 

 
This wetland functions as a landing and feeding site of migrant waterbird species travelling on the 
Central Asian Flyway, and as the wintering site of large numbers of these birds which remain 
here. See Annex 5. 

 
The Indian Spot-billed Duck Anas poecilorhyncha had formerly been considered a rare migrant to 
Sri Lanka but in 2003 was discovered breeding at this site and hence added as a new resident 
species in the Sri Lanka list, an extremely rare occurrence. 

 
Criterion 5: A wetland should be considered internationally important if it regularly 
supports 20,000 or more waterbirds 

 
The site regularly supports well over 20,000 waterbirds (Source: Ceylon Bird Club annual 
waterbird census). Below is an example of the most numerous species during sample counting 
undertaken during 2-4 days between 2002 and 2010. These figures provide an indicative sample 
of bird numbers in one part of the wetland and only over limited times. It can therefore be 
extrapolated that the whole site would regularly support well over 20,000 waterbirds during the 
year. See also Annex 6.  

 
 2002 2003 2004 2005 2006 2007 2010 
Greater Flamingo 
Phoenicopterus roseus 

4,000 5,000 - 2,000 550 200 1,500 

Eurasian Wigeon 
Anas penelope 

12 450 5,000 12 - - 56,000 

Northern Pintail 
Anas acuta 

50 95,000 5,000 90,000 46 300 24,000 

Black-tailed Godwit 
Limosa limosa 

- 3,000 50 16 432 73 - 

Total of all waterbirds 
counted at the site 

11,395 120,134 12,658 92,223 2,626 2,204 82,653 

Remarks Part of site 
only 

- - Heavy rain at site: water level very 
high 
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Criterion 6: A wetland should be considered internationally important if it regularly 
supports 1% of the individuals in a population of one species or subspecies of waterbird. 

 
The site supports well over 1% of the relevant population of at least three species of waterbird: 
Greater Flamingo Phoenicopterus roseus, Eurasian Wigeon Anas penelope and Black- tailed 
Godwit Limosa limosa. The annual Ceylon Bird Club waterbird census records such numbers in 
February, the time of the census, in years when conditions are not adverse while the census is 
carried out. See also Annex 7. (Source: Ceylon Bird Club waterbird census). 
 

Species Population / Subspecies 2002-2010 Count (Min-Max) 1% Threshold 1 
Greater Flamingo 
Phoenicopterus roseus 

South and South West Asia 0 – 5,000 2,400 

Eurasian Wigeon 
Anas penelope 

South Asia 0 – 56,000 2,500 

Black-tailed Godwit 
Limosa limosa 

South Asia 0 – 3,000 1,500 

(1 Wetlands International 2006). 
 
Criterion 8: A wetland should be considered internationally important if it is an important 
source of food for fishes, spawning ground, nursery and/or migration path on which fish 
stocks, either within the wetland or elsewhere, depend 

 
The shallow brackish water lagoons and the sea-grass have contributed to a highly productive 
near-shore marine area, which is used as a spawning and feeding ground of a diverse fish fauna. 

 
The mix of marine and coastal wetland habitats provide important breeding, feeding and resting 
areas for a variety of fish species which contribute to the livelihoods of fisheries- dependent local 
communities in the vicinity. Seagrass beds and mangroves areas in particular generate nutrients 
for other marine organisms and support diverse food webs which in turn benefit the rich array of 
avifauna. 

 
Among the harvestable main food fish species inhabiting this area, the sustenance of the 
populations of Milkfish (Chanos chanos), Trevally (Caranx spp, Carangoides spp.), Snappers 
(Lutjanus spp.) and the Spotted Scat (Scatophagus argus) depends on the shallow brackish 
water wetlands in this area, which function as a primary habitat of either their entire life cycle, or 
part of their life cycle (i.e. the juvenile stages). See Annex 8. 

 
------------------------------------------------------------------------------------------------------------ 
15. Biogeography: 
 
a) biogeographic region: 
Arid Zone coastal region. Tropical Coral - Western Indo-Pacific 

 
b) biogeographic regionalisation scheme (include reference citation): 
Indo-Malayan. WWF Global 200 Ecoregion. (Mueller-Dombois, D. 1968. Ecogeographic analysis 
of a climate map of Ceylon with particular reference to vegetation. The Ceylon Forester, 8, N.S., 
39-58.) 
------------------------------------------------------------------------------------------------------------ 
16. Physical features of the site: 
 
Phanerozoic rocks - quaternary period (alluvial and lagoon clay, silt, sand), alkali and saline soils. 
The lagoons, mangrove and salt marshes experience daily tidal variations (average tidal 
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amplitude is 50-60 cm). The area receives an average annual rainfall of about 950 mm, mainly 
during the north-east monsoon (Oct-Dec). The average annual temperature is around 27° C. 
Average depth of lagoons is below 1.5 m. 
------------------------------------------------------------------------------------------------------------ 
17. Physical features of the catchment area: 
 
Miocene limestone. The area receives an average annual rainfall of about 950 mm, mainly during 
the north-east monsoon (Oct-Dec). The average annual temperature is around 27°C. 
------------------------------------------------------------------------------------------------------------ 
18. Hydrological values: 
 
The sand dunes and mangrove ecosystems contribute towards shoreline stabilization. The 
mangroves and sea-grass beds play a significant role in primary production, nutrient recycling 
and sediment trapping. 
------------------------------------------------------------------------------------------------------------ 
19. Wetland Types a) Presence: 
 
Marine/coastal: A • B • C • D • E • F • G • H • I • J • K • Zk(a) 

X X X X X X X 
Inland: L • M • N • O • P • Q • R • Sp • Ss • Tp Ts • U • Va 

 X 
Vt • W • Xf • Xp • Y • Zg • Zk(b) 

Human-made: 1 • 2 • 3 • 4 • 5 • 6 • 7 • 8 • 9 • Zk(c) 
X 

b) Dominance: 
E, G, H, A, B, J, I, Ss, 2 
------------------------------------------------------------------------------------------------------------ 
20. General ecological features: 
 
Key to vernacular names below: S-Sinhala, T-Tamil. 

 
The area consists of a mosaic of coastal and marine wetlands, and patches of arid zone dry thorn 
scrub, arid zone pastures and maritime grasslands, and sand dunes. The vegetation in thorn 
scrub consists of two distinct strata; a tree layer dominated by Umbrella Thorn (T: Odai) Acacia 
planifrons, Mustard Tree (S: Malittan T: Uvay) Salvadora persica and Tamarind (S: Siyambala T: 
Puli) Tamarindus indica, and a shrub layer with species such as (S: Katu Niyada T: Iyanku) 
Azima tetracantha, (S: Ranawara T: Avari) Cassia auriculata, (S: Andara T: Vindatallai) 
Dichrostachys cinerea, and (S: Hin Katupila T: Mudpulanti) Flueggea leucopyros. The open areas 
consist of arid zone pastures and grasslands, which are dominated by grasses, e.g, Bermuda 
Grass (S: Ruha T: Arugam-pillu) Cynadon dactylon and sedges, e.g. (S: Kalanduru T: Korai) 
Cyperus rotundus. These open areas are a dynamic ecosystem, which convert into seasonal 
water bodies during the rainy season. The shallow seasonal water holes contain algal species 
and submerged vegetation such as Najas Najas marina. The single perennial reservoir in the 
area harbours floating plants such as Water Lily (S: Olu T: Ambal) Nymphaea stellata and Lotus 
(S: Nelum T: Tamarai) Nelumbo nucifera. The patches of degraded fringing mangrove in this 
area is dominated by species adapted to high-saline conditions, e.g., Grey Mangrove (T: 
Kannamaram) Avicennia marina. The shallow margins of lagoons and seasonal water bodies are 
covered with patches of salt-marsh vegetation consisting of (T: Kotanai) Halosarcia indica, 
Salicornia brachiata and (T: Umiri) Suaeda spp. The sand dunes and sandy sea-shore adjoining 
the lagoon support a sparse (S: Maha Ravana Revula T: Ravana-misai) Spinifex littoreus and 
East Indian Waterbluet (S: Muhudu Getakola) Hydrophylax maritima -dominated vegetation. The 
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shallow lagoon harbour patches of sea-grass beds. The tidal effect in the shallow lagoons results 
in the exposure of tidal flats (mudflats), consisting of very rich organic matter that favors a high 
richness of invertebrates, which in turn attracts a diversity of water birds. A total of 149 bird 
species have been recorded from this area, including a large number of migratory species, 
amounting to more than 20,000 individuals annually. 

 
------------------------------------------------------------------------------------------------------------ 
21. Noteworthy flora: 
 
The patches of fringing mangrove in the area consist of Grey Mangove (Avicennia marina), River 
Mangrove (S: Hin Kadol T:Vitlikanna) Aegiceras corniculatum, Milky Mangove (S: Telakiriya T: 
Tilai) Excoecaria agallocha, Seaside Clerodendrum (S: Val Gurenda T: Dangam- kuppi) 
Clerodendrum inerme, Asiatic Mangrove (S: Maha Kadol T:Kandal) Rhizophora mucronata, Black 
Mangrove (S: Beriya T: Tipparutin) Lumnitzera racemosa and (T: Kiri-maram) Pemphis asidula. 
The patches of sea grass beds scattered in the lagoon include Enhalus acoroides, Thalassia 
hermprichii, Halophila ovata and Halodule uninervis. 
------------------------------------------------------------------------------------------------------------ 
22. Noteworthy fauna: 
 
The site harbours an array of migratory waders and waterbird species. Large population of 
Greater Flamingo (S: Siyakkaraya) Phoenicopterus roseus, Eurasian Wigeon (S: Ranpata 
Tarava) Anas penelope, Northern Pintail (S: Ulpenda Tarava) Anas acuta and Black-tailed 
Godwit (S: Pendakalu Mahavatuva) Limosa limosa have been observed in the site. A notable 
species in this site is the nationally endangered (CR) Indian Spot-billed Duck (S: Detit Tarava) 
Anas poecilorhyncha, where a breeding population was discovered recently. Until 2003 this 
species was known as a very rare migrant. Two species of rare migratory waterfowl that visit the 
site include Gadwall (S: Alu Tarava) Anas strepera and Comb Duck (S: Kebalitiya) Sarkidiornis 
melanotos. The migrant Red Knot (S: Ratu Mahasilivatuva) Calidris canutus is common here but 
rare elsewhere in Sri Lanka, and the migrant Pied Avocet (S: Avasetta) Recurvirostra avosetta is 
regular here but very rare elsewhere in Sri Lanka. Among the other aquatic animals, two species 
of reptiles, Indian Black Turtle (S: Gal Ibba T: Kal Amai) Melanochelys trijuga and Saltwater 
Crocodile (S: Geta Kimbula T: Semmukhan Mutalai) Crocodylus porosus, have been observed 
from this area, and both these species are globally threatened. The Jungle Cat (Felius chaus) 
which is nationally vulnerable was sighted in 2003.  
------------------------------------------------------------------------------------------------------------ 
23. Social and cultural values: 
 
Coastal and near-shore marine fisheries covers part of the archaeological site of Mantai or 
Mahatittha, the major port of ancient Sri Lanka from the 1st, possibly 6th, century BC to 13th 
century AD. Excavations have yielded many historical objects. It is believed much more 
investigation still needs to be done. 
------------------------------------------------------------------------------------------------------------ 
24. Land tenure/ownership:  
 
a) Within the Ramsar site: State-owned 
b) In the surrounding area: State and private owned 
------------------------------------------------------------------------------------------------------------ 
25. Current land (including water) use: 
 
a) Within the Ramsar site: Except for a few permanent settlements in the Tiruketiswaram area, 
the rest of the area is devoid of human settlements. An army camp is present in the area. 
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Collection of fuelwood and livestock grazing occurs in a small scale. The civil war has kept 
human activity from this area for nearly two decades. Locals in the surrounding areas carry out 
subsistence fishing in the shallow lagoons. 
 
b) In the surroundings/catchment: Few human settlements. Subsistence and commercial 
fishing is being practiced on a small scale. 
------------------------------------------------------------------------------------------------------------ 
26. Factors (past, present or potential) adversely affecting the site’s ecological character, 
including changes in land (including water) use and development projects: 
 
a) Within the Ramsar site: 
Past: Illegal hunting of waterbirds 
Present: Spread of alien invasive Mesquite (Prosopis juliflora) and Prickly Pear Cactus (Opuntia 
dillennii) clearing of vegetation (due to the civil conflict). 
 
b) In the surrounding area: 
Presently as above for within the Ramsar site. 
------------------------------------------------------------------------------------------------------------ 
27. Conservation measures taken: 
 
a) List national and/or international category and legal status of protected areas, including 
boundary relationships with the Ramsar site 
Declared a Sanctuary in Govterment Gazette no.1566/3, 9 Sep, 2008 by the Minister of 
Environment and Natural Resources under the Fauna and Flora Protection Ordinance. 
b) If appropriate, list the IUCN (1994) protected areas category/ies which apply to the site The 
site would qualify for this section after the designation only. 
c) Does an officially approved management plan exist; and is it being implemented?: No  
d) Describe any other current management practices: None 
------------------------------------------------------------------------------------------------------------ 
28. Conservation measures proposed but not yet implemented: 
------------------------------------------------------------------------------------------------------------  
29. Current scientific research and facilities: 
 
The Ceylon Bird Club conducts annual censuses of waterbirds in this area (subject to the 
constraints of the security situation) and its members at irregular intervals carry out observations 
of birds in the area. 
------------------------------------------------------------------------------------------------------------ 
30. Current communications, education and public awareness (CEPA) activities related to 
or benefiting the site: 
 
None 
------------------------------------------------------------------------------------------------------------ 
31. Current recreation and tourism: 
 
Low-scale tourism (tourism is hindered due to the current security situation) 
------------------------------------------------------------------------------------------------------------ 
32. Jurisdiction: 
 
Falls within the legal jurisdiction of the Coast Conservation Department of the State. Declared as 
a Sanctuary on 21-04-2008, under the Department of Wildlife Conservation of the State. 
------------------------------------------------------------------------------------------------------------ 
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33. Management authority: 
 
Overall Management: W.A.D.A. Wijesuriya Director General, 
Department of Wildlife Conservation, 
382, New Kandy Rd, Malambe, Sri Lanka. Email: director@dwc.gov.lk 
Telephone: 0094-11-256-0380 

 
Local Office: 
Y.G.P.Karunarathna 
Assistant Director North Western Region, 
Office of Assistant Director North western Region, Department of Wildlife Conservation, 
1/598, Metta Mawata, Anuradhapura, Sri Lanka. 
Email: director@dwc.gov.lk 
Telephone (current): 0094-25-223-5058 
------------------------------------------------------------------------------------------------------------ 
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Annex 1: LOCATION OF VANKALAI SANCTUARY PROPOSED RAMSAR SITE 
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Annex 2: DETAILED MAP OF VANKALAI SANCTUARY PROPOSED RAMSAR SITE 
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Annex 3: SEAGRASS SPECIES IN THE AREA 
 
Species Enhalus acaroides Thalassia hemprichii Halodule uninervis Siringodium isoetifolium 
Cymodocea rotundata Cymodocea serrulata Halophila ovalis Halophila decipiens 

 
Annex 4: FISH AND CRUSTACEAN SPECIES 
 
Fish species inhabiting the coastal and marine wetlands of the proposed site 
 
Family Species Common name 
Hemiscyllidae Chiloscyllium griseum Grey bamboo shark 
Carcharhinidae Carcharhinus sp. Shark species 
Myliobatididae Aetobatus narinari Spotted eagle ray 

 Rhinoptera javanica Javanese cownose ray 
Dasyatididae Himantura sp. Stingray species 
Aplocheilidae Aplocheilus parvus Dwarf panchax 
Belonidae Strongular strongular spottail needlefish 
Chanidae Chanos chanos Milkfish 
Charangidae Alectis ciliaris African pompano 

 Caranx sexfasciatus Bigeye Travally 
 Carangoides sp Travally species 
 Scomberroides sp. Queenfish species 
Chiclidae Etroplus suratensis Pearl Spot 
Clupidae Nematolosa nasus Bloch's gizzard shad 

  Bleeker's smoothbelly 
 Amblygaster clupeoides Sardinella 
 Sardinella gibbosa Goldstripe sardinella 
Drepanidae Drepane punctata Spotted sicklefish 
Engraulidae Thryssa hamiltoni Hamilton's thryssa 

 Stolephorus indicus Indian anchovy 
Gerridae Gerrus abbreviatus Deepbody silverbiddy 
Hemiramphidae Hemiramphus sp.  
Hippocamphidae Hippocamphus sp. Sea Horse sp. 
Leiognathidae Leiognathus equulus Common Ponyfish 

 Leiognathus berbis Berber Ponyfish 
 Gazza minuta Toothpony 
Lutjanidae Lutjanus argentimaculatus Mangrove red snapper 

 Lutjanus ehrenbergii Ehrenberg's snapper 

Mullidae Parupeneus indicus Indian Goatfish 

Muraenidae Uropterygius marmoratu Marbled moray 
Scatophagidae Scatophagus argus Spotted scat 
Siganidae Siganus javus Streaked spinefoot 
Sillaginidae Sillago sihama Silver sillago 
Soleidae Solea elongata Elongate sole 
 Zebrias sp. Zebra sole species 
Sphyraenidae Sphyraena barracuda Great barracuda 
Stromateidae Pampus chinensis Chinese silver pompret
Terapontidae Terapon jarbua Jarbua Terapon 
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Family Species Common name 
 Terapon puta Smallscaled terapon 
Triacanthidae Triacanthus biaculeatus Shortnosed tripodfish 

 
Crustaceans inhabiting the coastal and marine wetlands of the site include: Prawns: Penaeus 
monodon, P. indicus, P. merguensis, P. semisulcatus, Metapenaeus dobsoni Crabs: Scylla 
serrata, Portunus pelagicus, Thalassina anomala 
 
Annex 5: SOME MIGRANT WATERBIRDS INHABITING THE COASTAL AND MARINE 
WETLANDS OF THE SITE 

 
Geese and ducks : Anatidae 
 
Comb Duck Sarkidiornis melanotos Very rare migrant 
Gadwall Anas strepera Very rare vagrant 
Eurasian Wigeon Anas penelope Migrant, common to very common here and in the Jaffna area, 

very rare elsewhere in Sri Lanka 
Indian Spot-billed Duck Anas poecilorhynchaLC Until 2003 known as a very rare migrant to Sri 

Lanka, then discovered to be a breeding resident and common here, not known to breed 
elsewhere in Sri Lanka. 

Northern Shoveller Anas clypeata Migrant, common in the Mannar and Jaffna areas, rare else- 
where in Sri Lanka 

Northern Pintail Anas acuta Very common migrant 
Garganey Anas querquedula Very common migrant 
Common Teal Anas crecca Migrant, common here and in the Jaffna area, very rare elsewhere in 

Sri Lanka 
 
Plovers : Charadriidae 
 
Pacific Golden Plover Pluvialis fulva Common migrant 
Grey Plover Pluvialis squatarola Common migrant 
Common Ringed Plover Charadrius hiaticula Uncommon migrant 
Little Ringed Plover Charadrius dubius Common breeding resident and migrant 
Kentish Plover Charadrius alexandrinus Common breeding resident Lesser Sand Plover 
Charadrius mongolus Very common migrant Greater Sand Plover Charadrius leschenaultii 
Uncommon migrant  
 
Sandpipers and allies : Scolopacidae  
 
‘Western’ Black-tailed Godwit Limosa limosa Very common migrant 
‘Eastern’ Black-tailed Godwit Limosa [limosa] melanuroides Migrant, very rarely recorded 
Bar-tailed Godwit Limosa lapponica Migrant, common in the Mannar area, uncommon else- 

where in Sri Lanka 
Whimbrel Numenius phaeopus Common migrant 
Eurasian Curlew Numenius arquata Migrant, common in the Mannar and Jaffna areas, un- 

common elsewhere in Sri Lanka 
Common Redshank Tringa totanus Very common migrant Common Greenshank Tringa 
nebularia Common migrant Marsh Sandpiper Tringa stagnatilis Very common migrant Green 
Sandpiper Tringa ochropus Uncommon migrant Wood Sandpiper Tringa glareola Common 
migrant 
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Terek Sandpiper Xenus cinereus Migrant, common here, uncommon elsewhere in Sri Lanka 
Common Sandpiper Actitis hypoleucos Common migrant 
Ruddy Turnstone Arenaria interpres Common migrant 
Great Knot Calidris tenuirostris Migrant, common here and in the Puttalam area, rare elsewhere 

in Sri Lanka 
Red Knot Calidris canutus Migrant, common here, rare elsewhere in Sri Lanka 
Little Stint Calidris minuta Very common migrant Temminck's Stint Calidris temminckii 
Uncommon migrant Long-toed Stint Calidris subminuta Rare migrant 
Curlew Sandpiper Calidris ferruginea Very common migrant 
Broad-billed Sandpiper Limicola falcinellus Migrant, common in the Mannar and Puttalam areas, 

uncommon elsewhere in Sri Lanka 
Ruff Philomachus pugnax Uncommon migrant 
 
Stilts and avocets : Recurvirostridae 
 
Black-winged Stilt Himantopus himantopus Very common breeding resident and common migrant 
Pied Avocet Recurvirostra avosetta Migrant, regular here, very rare elsewhere in Sri Lanka 
 
Phalaropes : Phalaropodidae 
 
Red-necked Phalarope Phalaropus lobatus Uncommon migrant 
 
Gulls : Laridae 
 
Heuglin's Gull Larus heuglini Migrant, common in the Mannar and Jaffna areas, uncommon 

elsewhere in Sri Lanka 
Great Black-headed Gull Larus ichthyaetus Migrant, very common in the Mannar and Jaffna 

areas, rare elsewhere in Sri Lanka 
Brown-headed Gull Larus brunnicephalus Very common migrant Common Black-headed Gull 
Larus ridibundus Uncommon migrant Terns : Sternidae 
Gull-billed Tern Gelochelidon nilotica Very common migrant  
Roseate Tern Sterna dougalli Migrant, uncommon in the Mannar area, rare elsewhere in Sri 

Lanka 
Common Tern Sterna hirundo Very common migrant 
Whiskered Tern Chlidonias hybrida Very common migrant 

 
Annex 6: LIST OF BIRDS RECORDED IN VANKALAI SANCTUARY 
 
(Source: Ceylon Bird Club) 
 
CR - Critically Endangered , VU – Vulnerable (Source: 2007 National Redlist of Sri Lanka) Note: 
Words such as ‘common’ and ‘resident’ without further description refer to the status in the whole 
of Sri Lanka. The word ‘here’ refers to the Vankalai Sanctuary. 

 
Grebes : Podicipedidae 
 
Little Grebe Tachybaptus ruficollis Common breeding resident 

 
Cormorants and shags : Phalacrocoracidae 
 
Little Cormorant Phalacrocorax niger Very common breeding resident Indian Shag Phalacrocorax 
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fuscicollis Very common breeding resident Pelicans : Pelecanidae 
Spot-billed Pelican Pelecanus philippensis Common breeding resident 

 
Darters : Anhingidae 
 
Oriental Darter Anhinga melanogaster Common breeding resident 

 
Herons and egrets : Ardeidae 
 
Little Egret Egretta garzetta Very common breeding resident Western Reef-heron Egretta gularis 
Uncommon migrant Great Egret Egretta alba Common breeding resident 
Intermediate Egret Egretta intermedia Common breeding resident 
Grey Heron Ardea cinerea Common breeding resident 
Purple Heron Ardea purpurea Common breeding resident 
Eastern Cattle Egret Bubulcus coromandus Very common breeding resident 
Indian Pond-heron Ardeola grayii Very common breeding resident 
Striated Heron Butorides striatus Uncommon breeding resident 
Black-crowned Night-heron Nycticorax nycticorax Common breeding resident 

 
Storks : Ciconiidae 
 
Painted Stork Mycteria leucocephala Common breeding resident Asian Openbill Anastomus 
oscitans Common breeding resident Ibises and spoonbills : Threskiornithidae 
Glossy Ibis Plegadis falcinellus Rare migrant  
Black-headed Ibis Threskiornis melanocephalus Very common breeding resident 
Eurasian Spoonbill Platalea leucorodia Common breeding resident 

 
Flamingos : Phoenicopteridae 
 
Greater Flamingo Phoenicopterus roseus Migrant, regular in large numbers in the Mannar and 

Jaffna areas, in lesser numbers in the southeast, very rare elsewhere in Sri Lanka 
 
Geese and ducks : Anatidae 
 
Lesser Whistling-duck Dendrocygna javanica Very common breeding resident 
Comb Duck Sarkidiornis melanotos Very rare migrant 
Gadwall Anas strepera Very rare vagrant 
Eurasian Wigeon Anas penelope Migrant, common to very common here and in the Jaffna area, 

very rare elsewhere in Sri Lanka 
Indian Spot-billed Duck Anas poecilorhynchaCR Until 2003 known as a very rare migrant to Sri 

Lanka, then discovered to be a breeding resident and common here, not known to breed 
elsewhere in Sri Lanka. 

Northern Shoveller Anas clypeata Migrant, common in the Mannar and Jaffna areas, rare else- 
where in Sri Lanka 

Northern Pintail Anas acuta Very common migrant 
Garganey Anas querquedula Very common migrant 
Common Teal Anas crecca Migrant, common here and in the Jaffna area, very rare elsewhere in 

Sri Lanka 
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Hawks, kites, eagles : Accipitridae 
 
Oriental Honey-Buzzard Pernis ptilorhynchus Common breeding resident and migrant 
Black-winged Kite Elanus caeruleus Common breeding resident 
Black Kite Milvus migrans Resident and migrant, common in the Mannar and Jaffna areas, rare 

elsewhere in Sri Lanka 
Brahminy Kite Haliaster Indus Very common breeding resident 
White-bellied Sea-eagle Haliaeetus leucogaster Common breeding resident 
Crested Serpent-eagle Spilornis cheela Common breeding resident 
Pallid Harrier Circus macrourus Migrant, common here, uncommon elsewhere in Sri Lanka 
Montagu's Harrier Circus pygargus Common migrant Shikra Accipiter badius Very common 
breeding resident Common Kestrel Falco tinnunculus Common migrant Amur Falcon Falco 
amurensis Rare migrant 
 
Falcons : Falconidae 
 
Peregrine Falcon Falco peregrinusVU Uncommon migrant. 

 
Partridges : Phasianidae  
 
Grey Francolin Francolinus pondicerianus Very common breeding resident in the north of, and 

not found elsewhere in, Sri Lanka 
 
Rails, gallinules, coots : Rallidae 
 
White-breasted Waterhen Amaurornis phoenicurus Very common breeding resident Purple 
Swamphen Porphyrio [porphyrio] poliocephalus Very common breeding resident Common 
Moorhen Gallinula chloropus Common breeding resident 
Eurasian Coot Fulica atra Common breeding resident and migrant 

 
Jacanas : Jacanidae 
 
Pheasant-tailed Jacana Hydrophasianus chirurgus Very common breeding resident 

 
Oystercatchers : Haematopodidae 
 
Eurasian Oystercatcher Haematopus ostralegus Migrant, regular here, very rare elsewhere in Sri 

Lanka 
 
Plovers : Charadriidae 
 
Pacific Golden Plover Pluvialis fulva Common migrant 
Grey Plover Pluvialis squatarola Common migrant 
Common Ringed Plover Charadrius hiaticula Uncommon migrant 
Little Ringed Plover Charadrius dubius Common breeding resident and migrant 
Kentish Plover Charadrius alexandrinus Common breeding resident Lesser Sand Plover 
Charadrius mongolus Very common migrant Greater Sand Plover Charadrius leschenaultii 
Uncommon migrant 
Yellow-wattled Lapwing Vanellus malabaricus Common breeding resident Red-wattled Lapwing 
Vanellus indicus Very common breeding resident Sandpipers and allies : Scolopacidae 
‘Western’ Black-tailed Godwit Limosa limosa Very common migrant 
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‘Eastern’ Black-tailed Godwit Limosa [limosa] melanuroides Migrant, very rarely recorded 
Bar-tailed Godwit Limosa lapponica igrant, common in the Mannar area, uncommon elsewhere in 

Sri Lanka 
Whimbrel Numenius phaeopus Common migrant 
Eurasian Curlew Numenius arquata Migrant, common in the Mannar and Jaffna areas, un- 

common elsewhere in Sri Lanka 
Common Redshank Tringa totanus Very common migrant Common Greenshank Tringa 
nebularia Common migrant Marsh Sandpiper Tringa stagnatilis Very common migrant Green 
Sandpiper Tringa ochropus Uncommon migrant Wood Sandpiper Tringa glareola Common 
migrant  
Terek Sandpiper Xenus cinereus Migrant, common here, uncommon elsewhere in Sri Lanka 
Common Sandpiper Actitis hypoleucos Common migrant 
Ruddy Turnstone Arenaria interpres Common migrant 
Great Knot Calidris tenuirostris Migrant, common here and in the Puttalam area, rare elsewhere 

in Sri Lanka 
Red Knot Calidris canutus Migrant, common here, rare elsewhere in Sri Lanka 
Little Stint Calidris minuta Very common migrant Temminck's Stint Calidris temminckii 
Uncommon migrant Long-toed Stint Calidris subminuta Rare migrant 
Curlew Sandpiper Calidris ferruginea Very common migrant 
Broad-billed Sandpiper Limicola falcinellus Migrant, common in the Mannar and Puttalam areas, 

uncommon elsewhere in Sri Lanka 
Ruff Philomachus pugnax Uncommon migrant 

 
Stilts and avocets : Recurvirostridae 
 
Black-winged Stilt Himantopus himantopus Very common breeding resident and common migrant 
Pied Avocet Recurvirostra avosetta Migrant, regular here, very rare elsewhere in Sri Lanka 

 
Phalaropes : Phalaropodidae 
 
Red-necked Phalarope Phalaropus lobatus Uncommon migrant 

 
Crab-plover : Dromadidae 
 
Crab-plover Dromas ardeola Uncommon breeding resident, and regularly seen, in the Mannar 

and Jaffna areas, very rare elsewhere in Sri Lanka 
 
Stone-curlews and thick-knees : Burhinidae 
 
Indian Stone-curlew Burhinus oedicnemus Common breeding resident Great Thick-knee Esacus 
recurvirostris Common breeding resident Gulls : Laridae 
Heuglin's Gull Larus heuglini Migrant, common in the Mannar and Jaffna areas, uncommon 

elsewhere in Sri Lanka 
Great Black-headed Gull Larus ichthyaetus Migrant, very common in the Mannar and Jaffna 

areas, rare elsewhere in Sri Lanka 
Brown-headed Gull Larus brunnicephalus Very common migrant Common Black-headed Gull 
Larus ridibundus Uncommon migrant Terns : Sternidae 
Gull-billed Tern Gelochelidon nilotica Very common migrant 
Caspian Tern Sterna caspia Common breeding resident  
Roseate Tern Sterna dougalli Migrant, uncommon in the Mannar area, rare elsewhere in Sri 

Lanka 
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Common Tern Sterna hirundo Very common migrant 
Little Tern Sterna albifrons Very common breeding resident Whiskered Tern Chlidonias hybrida 
Very common migrant Doves : Columbidae 
Spotted Dove Streptopelia chinensis Very common breeding resident 
Eurasian Collared-dove Streptopelia decaoto Very common breeding resident in the north of, and 

not found elsewhere in, Sri Lanka 
 
Parrots : Psittacidae 
 
Rose-ringed Parakeet Psittacula krameri Very common breeding resident 
 
Cuckoos : Cuculidae 
 
‘Southern’ Coucal Centropus sinensis [parroti] Very common breeding resident Blue-faced 
Malkoha Phaenicophaeus viridirostris Common breeding resident Jacobin Cuckoo Clamator 
jacobinus Common breeding resident 
Grey-bellied Cuckoo Cacomantis passerinus Common migrant. 
Asian Koel Eudynamys scolopaceus Very common breeding resident 

 
Barn-owls : Tytonidae 
 
Barn Owl Tyto alba Uncommon breeding resident 

 
Swifts : Apodidae 
 
Asian Palm-swift Cypsiurus balasiensis Very common breeding resident 

 
Kingfishers : Alcedinidae 
 
Common Kingfisher Alcedo atthis Common breeding resident 
White-throated Kingfisher Halcyon smyrnensis Very common breeding resident 
Lesser Pied Kingfisher Ceryle rudis Common breeding resident 

 
Bee-eaters : Meropidae 
 
Little Green Bee-eater Merops orientalis Very common breeding resident 
Blue-tailed Bee-eater Merops philippinus Very common migrant 
 
Rollers : Coraciidae 
 
Indian Roller Coracias benghalensis Very common breeding resident 

 
Hoopoes : Upupidae 
 
Common Hoopoe Upupa epops Common breeding resident 

 
Barbets : Capitonidae 
 
Brown-headed Barbet Megalaima zeylanica Very common breeding resident  
Coppersmith Barbet Megalaima haemacephala Very common breeding resident 
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Larks : Alaudidae 
 
Jerdon’s Bushlark Mirafra affinis Very common breeding resident 
Ashy-crowned Finch-Lark Eremopterix griseus Very common migrant 
Oriental Skylark Alauda gulgula Breeding resident, very common in the Mannar area, common 

elsewhere in Sri Lanka 
 
Swallows : Hirundinidae 
 
Common Swallow Hirundo rustica Very common migrant 

 
Pipits and wagtails : Motacillidae 
 
WesternYellow Wagtail Motacilla flava Common migrant 
Richard's Pipit Anthus richardi Uncommon migrant 
Paddyfield Pipit Anthus rufulus Very common breeding resident Blyth's Pipit Anthus godlewskii 
Common migrant Cuckooshrikes : Campephagidae 
Ceylon Wood-Shrike Tephrodornis affinis Common breeding resident 

 
Monarchs : Monarchidae 
 
Asian Paradise Flycatcher Terpsiphone paradisi Common breeding resident and migrant 

 
Bulbuls : Pycnonotidae 
 
Red-vented Bulbul Pycnonotus cafer Very common breeding resident White-browed Bulbul 
Pycnonotus luteolus Very common breeding resident Shrikes : Laniidae 
Brown Shrike Lanius cristatus cristatus Very common migrant 
Philippine Shrike Lanius cristatus lucionensis Unommon migrant 
Long-tailed Shrike Lanius schach Resident, common in and just south of the Mannar area, not 

found elsewhere in Sri Lanka 
 
Chats : Muscicapidae 

 
Oriental Magpie-robin Copsychus saularis Very common breeding resident Indian Black Robin 
Saxicoloides fulicatus Very common breeding resident Babblers : Timaliidae 
Tawny-bellied Babbler Dumetia hyperythra Common breeding resident Yellow-billed Babbler 
Turdoides affinis Very common breeding resident Cisticolas, prinias and tailorbirds : 
Cisticolidae 
Zitting cisticola Cisticola juncidis Very common breeding resident 
Grey-breasted Prinia Prinia hodgsonii Very common breeding resident 
Ashy Prinia Prinia socialis Very common breeding resident Jungle Prinia Prinia sylvatica 
Common breeding resident Plain Prinia Prinia inornata Common breeding resident 
Common Tailorbird Orthotomus sutorius Very common breeding resident 

 
Old World warblers : Sylviidae 
 
Blyth's Reed-warbler Acrocephalus dumetorum Common migrant 
Hume’s Whitethroat Sylvia althaea Uncommon migrant 
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Sunbirds : Nectariniidae 
 
Purple-rumped Sunbird Nectarinia zeylonica Very common breeding resident 
Loten's Sunbird Nectarinia lotenia Very common breeding resident Purple Sunbird Nectarinia 
asiatica Very common breeding resident Waxbills : Estrildidae 
Scaly-breasted Munia Lonchura punctulata Very common breeding resident 
Tricoloured Munia Lonchura malacca Common breeding resident 

 
Old World sparrows : Passeridae 
 
House Sparrow Passer domesticus Very common breeding resident 

 
Starlings and mynas : Sturnidae 
 
Rosy Starling Sturnus roseus Migrant, fluctuating from very common to rare Common Myna 
Acridotheres tristis Very common breeding resident Drongos : Dicruridae 
Black Drongo Dicrurus macrocercus Common breeding resident 

 
Woodswallows : Artamidae 
 
Ashy Woodswallow Artamus fuscus Common breeding resident 

 
Crows : Corvidae 
 
House Crow Corvus splendens Very common breeding resident. 

 
Annex 7: VANKALAI SANCTUARY WATERBIRD STATISTICS 
 
(Source: Ceylon Bird Club) 
 
The table below shows the relevant records from the annual waterbird censuses from 2002 to 
2010. The last column shows the population for each given species, and for the site, to qualify as 
a Ramsar Site under Criteria 5 and 6. Note that there may be Eurasian Wigeon also among the 
unidentified ducks and Black-tailed Godwit also among the unidentified shorebirds.  

 
 2002 2003 2004 2005 2006 2007 2010 Ramsar 
Greater Flamingo 
Phoenicopterus roseus 

4,000 5,000 - 2,000 550 200 1,500 2,900 

Eurasian Wigeon 
Anas penelope 

12 450 5,000 12 - - 56,000 2,500 

Northern Pintail 
Anas acuta 

50 95,000 5,000 90,000 46 300 24,000 100,000 

Unidentified ducks - 5,000 - - - - -  
Black-tailed Godwit 
Limosa limosa 

- 3,000 50 16 432 73 - 1,000 

Unidentified shorebirds 4,500 10,300 2,150 - 22 140 500  

Total of all waterbirds counted at 
the site 

11,395 120,134 12,658 92,223 2,626 2,204 82,653 20,000 

Total of all waterbirds counted in 
Sri Lanka 

219,872 265,069 234,648 216,250 54,500 148,873 Not yet 
calcultd. 

 

Remarks Part of site only - - Heavy rain at site: 
Water level very high 

-  
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The general fluctuations in the period 1983 to 2008 seen in the chart above are due to natural 
reasons, although in a few years omission of the census in certain or all areas due to the security 
situation has lowered numbers. Separate sites within Sri Lanka, such as the Vankalai Sanctuary, 
are also subject to such natural fluctuations.  
 

Annex 8: LIST OF FOOD FISH IN THE MARINE AND COASTAL WETLANDS IN THE 
VANKALAI SANCTUARY AREA 
 
 

Family Species Common name 
Hemiscyllidae Chiloscyllium griseum Grey bamboo shark 
Carcharhinidae Carcharhinus sp. Shark species 
Myliobatididae Aetobatus narinari Spotted eagle ray 

 Rhinoptera javanica Javanese cownose ray 
Chanidae Chanos chanos Milkfish 
Charangidae Alectis ciliaris African pompano 

 Caranx sexfasciatus Bigeye Trevally 
 Crangoides sp Travally species 
 Scomberroides sp. Queenfish species 
Chiclidae Etroplus suratensis Pearl Spot 
Clupidae Nematolosa nasus Bloch's gizzard shad 

  Bleeker's smoothbelly 
 Amblygaster clupeoides sardinella 
 Sardinella gibbosa Goldstripe sardinella 
Engraulidae Thryssa hamiltoni Hamilton's thryssa 

 Stolephorus indicus Indian anchovy 
Lutjanidae Lutjanus argentimaculatus Mangrove red snapper 

 Lutjanus ehrenbergii Ehrenberg's snapper 
Scatophagidae Scatophagus argus Spotted scat 
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Appendix Two: Important Bird Area Data Sheets 
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Appendix Three: Bird Species List, Scientific Names and Conservation Status 

Species Scientific name 

IUCN 
Global 

Red List 

Sri 
Lanka 

National 
Red List 

Status (source: Ramsar 
Information Sheet and field 
surveys) 

Indian Peafowl Pavo cristatus LC  
 Grey Francolin Francolinus pondicerianus LC NT+ Very common breeding resident in 

Lesser Whistling-duck Dendrocygna javanica LC  Very common breeding resident  

Comb Duck Sarkidiornis melanotos LC  Very rare migrant  

Garganey Spatula querquedula LC  Very common migrant  

Northern Shoveler Spatula clypeata LC  Migrant, common in the Mannar 

Gadwall  Mareca strepera LC  Very rare vagrant  

Eurasian Wigeon Mareca penelope LC 
 

Migrant, common to very common 

Indian Spot-billed Duck Anas poecilorhyncha LC CR Until 2003 known as a 

Northern Pintail Anas acuta LC  Very common migrant  

Common Teal Anas crecca LC  Migrant, common here and in 

Eurasian Teal Anas crecca LC  
 Little Grebe Tachybaptus ruficollis LC  Common breeding resident  

Greater Flamingo Phoenicopterus roseus LC  Migrant, regular in large numbers 

Rock Dove Columba livia LC CR 
 Eurasian Collared-dove Streptopelia decaocto LC NT Very common breeding resident in 

Spotted Dove Spilopelia chinensis LC  Very common breeding resident  
Orange-breasted 
Green-pigeon Treron bicinctus LC  

 Sri Lanka Green-
pigeon Treron pompadora LC  

 Asian Palm-swift Cypsiurus balasiensis LC  Very common breeding resident  

‘Southern’ Coucal Centropus sinensis LC  Very common breeding resident  

Blue-faced Malkoha Phaenicophaeus viridirostris LC  Common breeding resident  

Jacobin Cuckoo Clamator jacobinus LC  Common breeding resident  

Asian Koel Eudynamys scolopaceus LC  Very common breeding resident  

Grey-bellied Cuckoo Cacomantis passerinus LC  Common migrant.  
White-breasted 
Waterhen Amaurornis phoenicurus LC  Very common breeding resident  

Watercock Gallicrex cinerea LC  
 Purple Swamphen Porphyrio poliocephalus NR  Very common breeding resident  

Common Moorhen Gallinula chloropus LC  Common breeding resident  

Eurasian Coot Fulica atra LC  
Common breeding resident and 
migrant 

Painted Stork Mycteria leucocephala NT  Common breeding resident  

Asian Openbill Anastomus oscitans LC  Common breeding resident  

Asian Woollyneck Ciconia episcopus VU 
  Eurasian Spoonbill Platalea leucorodia LC  Common breeding resident  

Black-headed Ibis 
Threskiornis 
melanocephalus NT  Very common breeding resident  

Glossy Ibis Plegadis falcinellus LC  Rare migrant  

Yellow Bittern Ixobrychus sinensis LC  
 Black Bittern Ixobrychus flavicollis LC  
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Species Scientific name 

IUCN 
Global 

Red List 

Sri 
Lanka 

National 
Red List 

Status (source: Ramsar 
Information Sheet and field 
surveys) 

Black-crowned Night-
heron Nycticorax nycticorax LC  Common breeding resident  

Striated Heron Butorides striatus NR  Uncommon breeding resident  

Indian Pond-heron Ardeola grayii LC  Very common breeding resident  

Eastern Cattle Egret Bubulcus ibis LC  Very common breeding resident  

Grey Heron Ardea cinerea LC  Common breeding resident  

Purple Heron Ardea purpurea LC  Common breeding resident  

Great Egret Ardea alba LC  Common breeding resident  

Intermediate Egret Ardea intermedia LC  Common breeding resident  

Little Egret Egretta garzetta LC  Very common breeding resident  

Western Reef-heron Egretta gularis LC  Uncommon migrant  

Spot-billed Pelican Pelecanus philippensis NT  Common breeding resident  

Little Cormorant Microcarbo niger LC  Very common breeding resident  

Great Cormorant Phalacrocorax carbo LC  
 Indian Cormorant Phalacrocorax fuscicollis LC  Very common breeding resident  

Oriental Darter Anhinga melanogaster NT  Common breeding resident  

Indian Stone-curlew Burhinus oedicnemus LC  Common breeding resident  

Eurasian Thick-knee Burhinus oedicnemus LC  
 Great Thick-knee Esacus recurvirostris NT  Common breeding resident  

Eurasian Oystercatcher Haematopus ostralegus NT  Migrant, regular here, very rare 

Pied Avocet Recurvirostra avosetta LC  Migrant, regular here, very rare 

Black-winged Stilt Himantopus himantopus LC  
Very common breeding resident 
and 

Grey Plover Pluvialis squatarola LC  Common migrant  

Pacific Golden Plover Pluvialis fulva LC  Common migrant  
Common Ringed 
Plover Charadrius hiaticula LC  Uncommon migrant  

Little Ringed Plover Charadrius dubius LC VU 
Common breeding resident and 
migrant 

Kentish Plover Charadrius alexandrinus LC VU Common breeding resident  

Lesser Sand Plover Charadrius mongolus LC  Very common migrant  

Greater Sand Plover Charadrius leschenaultii LC  Uncommon migrant  

Caspian Plover Charadrius asiaticus LC  
 Yellow-wattled Lapwing Vanellus malabaricus LC  Common breeding resident  

Red-wattled Lapwing Vanellus indicus LC  Very common breeding resident  

Greater Painted-snipe Rostratula benghalensis LC  
 Pheasant-tailed Jacana Hydrophasianus chirurgus LC  Very common breeding resident  

Whimbrel Numenius phaeopus LC  Common migrant  

Eurasian Curlew Numenius arquata NT  Migrant, common in the Mannar 

Bar-tailed Godwit Limosa lapponica NT  Migrant, common in the Mannar 
‘Western’ Black-tailed 
Godwit Limosa limosa NT  limosa Very common migrant  
‘Eastern’ Black-tailed 
Godwit Limosa limosa NT  

[limosa] melanuroides Migrant, 
very rare 

Black-tailed Godwit Limosa limosa NT  
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Species Scientific name 

IUCN 
Global 

Red List 

Sri 
Lanka 

National 
Red List 

Status (source: Ramsar 
Information Sheet and field 
surveys) 

Ruddy Turnstone Arenaria interpres LC  Common migrant  

Great Knot Calidris tenuirostris EN  Migrant, common  

Red Knot Calidris canutus NT  
Migrant, common here, rare 
elsewhere 

Ruff  Calidris pugnax LC  Uncommon migrant  

Broad-billed Sandpiper Calidris falcinellus LC  Migrant, common in the Mannar 

Curlew Sandpiper Calidris ferruginea NT  Very common migrant  

Temminck's Stint Calidris temminckii LC  Uncommon migrant  

Long-toed Stint Calidris subminuta LC  Rare migrant  

Sanderling Calidris alba LC  
 Little Stint Calidris minuta LC  Very common migrant  

Pintail Snipe Gallinago stenura LC  
 Red-necked Phalarope Phalaropus lobatus LC  Uncommon migrant  

Terek Sandpiper Xenus cinereus LC  
Migrant, common here, 
uncommon elsewhere 

Common Sandpiper Actitis hypoleucos LC  Common migrant  

Green Sandpiper Tringa ochropus LC  Uncommon migrant  

Common Greenshank Tringa nebularia LC  Common migrant  

Common Redshank Tringa totanus LC  Very common migrant  

Wood Sandpiper Tringa glareola LC  Common migrant  

Marsh Sandpiper Tringa stagnatilis LC  Very common migrant  

Barred Buttonquail Turnix suscitator LC  
 

Crab-plover Dromas ardeola LC  
Uncommon breeding resident, 
regularly seen in Mannar 

Oriental Pratincole Glareola maldivarum LC  
 Small Pratincole Glareola lactea LC  
 Brown-headed Gull Larus brunnicephalus LC  Very common migrant  

Common Black-headed 
Gull Larus ridibundus LC  Uncommon migrant  

Black-headed Gull Larus ridibundus LC  
 Great Black-headed 

Gull Larus ichthyaetus LC  Migrant, very common in the 

Caspian Gull Larus cachinnans LC  
 Heuglin's Gull Larus heuglini NR  Migrant, common in the Mannar 

Bridled Tern Onychoprion anaethetus LC  
 Little Tern Sternula albifrons LC  Very common breeding resident  

Saunders's Tern Sternula saundersi LC CR 
 Gull-billed Tern Gelochelidon nilotica LC CR Very common migrant  

Caspian Tern Hydroprogne caspia LC CR Common breeding resident  

Whiskered Tern Chlidonias hybrida LC  Very common migrant  

White-winged Tern Chlidonias leucopterus LC  
 Roseate Tern Sterna dougallii LC CR Migrant, uncommon in the Mannar 

Common Tern Sterna hirundo LC CR Very common migrant  

Lesser Crested Tern Thalasseus bengalensis LC  
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Species Scientific name 

IUCN 
Global 

Red List 

Sri 
Lanka 

National 
Red List 

Status (source: Ramsar 
Information Sheet and field 
surveys) 

Sandwich Tern Thalasseus sandvicensis LC  
 Greater Crested Tern Thalasseus bergii LC  
 Barn Owl Tyto alba LC NT Uncommon breeding resident  

Osprey Pandion haliaetus LC  
 Black-winged Kite Elanus caeruleus LC NT Common breeding resident  

Oriental Honey-
Buzzard Pernis ptilorhynchus LC NT 

Common breeding resident and 
migrant 

Crested Serpent-eagle Spilornis cheela LC  Common breeding resident  
Changeable Hawk-
eagle Nisaetus cirrhatus LC  

 Booted eagle Hieraaetus pennatus LC  
 Western Marsh-harrier Circus aeruginosus LC  
 

Pallid Harrier Circus macrourus NT  
Migrant, common here, 
uncommon elsewhere 

Montagu's Harrier Circus pygargus LC  Common migrant  

Shikra  Accipiter badius LC  Very common breeding resident  
White-bellied Sea-
eagle Haliaeetus leucogaster LC  Common breeding resident  

Brahminy Kite Haliastur indus LC  Very common breeding resident  

Black Kite Milvus migrans LC  Resident and migrant, common in 

Eurasian Buzzard Buteo buteo LC  
 Common Buzzard Buteo buteo LC  
 Common Hoopoe Upupa epops LC  Common breeding resident  

Little Green Bee-eater Merops orientalis LC  Very common breeding resident  
Chestnut-headed Bee-
eater Merops leschenaulti LC  

 Blue-tailed Bee-eater Merops philippinus LC  Very common migrant  

Indian Roller Coracias benghalensis LC  Very common breeding resident  

Common Kingfisher Alcedo atthis LC 
 

Common breeding resident  

Lesser Pied Kingfisher Ceryle rudis LC  Common breeding resident  
White-throated 
Kingfisher Halcyon smyrnensis LC  Very common breeding resident  

Coppersmith Barbet Psilopogon haemacephalus LC  Very common breeding resident  

Sri Lanka Barbet Psilopogon rubricapillus LC  
 Brown-headed Barbet Psilopogon zeylanicus LC  Very common breeding resident  

Greater Sri Lanka 
Flameback Chrysocolaptes stricklandi LC  

 Lesser Sri Lanka 
Flameback Dinopium psarodes LC  

 Common Kestrel Falco tinnunculus LC  Common migrant  

Amur Falcon Falco amurensis LC  Rare migrant  

Peregrine Falcon Falco peregrinus LC  Uncommon migrant.  

Rose-ringed Parakeet Psittacula krameri LC  Very common breeding resident  

Indian Pitta Pitta brachyura LC  
 Ashy Woodswallow Artamus fuscus LC LC Common breeding resident  

Common Iora Aegithina tiphia LC  
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Species Scientific name 

IUCN 
Global 

Red List 

Sri 
Lanka 

National 
Red List 

Status (source: Ramsar 
Information Sheet and field 
surveys) 

Common Wood-shrike Tephrodornis pondicerianus LC  Common breeding resident  

Scarlet Minivet Pericrocotus flammeus LC  
 Brown Shrike Lanius cristatus LC  cristatus Very common migrant  

Philippine Shrike Lanius cristatus LC  lucionensis Uncommon migrant  

Long-tailed Shrike Lanius schach LC  Resident, common in and just 

Black-hooded Oriole Oriolus xanthornus LC  
 Black Drongo Dicrurus macrocercus LC  Common breeding resident  

Asian Paradise 
Flycatcher Terpsiphone paradisi LC 

 

Common breeding resident and 
migrant 

House Crow Corvus splendens LC  Very common breeding resident.  

Large-billed Crow Corvus macrorhynchos LC  
 Common Swallow Hirundo rustica LC  Very common migrant  

Red-rumped Swallow Hirundo daurica LC  
 Jerdon’s Bushlark Mirafra affinis LC  Very common breeding resident  

Oriental Skylark Alauda gulgula LC  
Breeding resident, very common 
in 

Ashy-crowned Finch-
Lark Eremopterix griseus LC  Very common migrant  

Zitting Cisticola Cisticola juncidis LC  Very common breeding resident  

Grey-breasted Prinia Prinia hodgsonii LC  Very common breeding resident  

Jungle Prinia Prinia sylvatica LC  Common breeding resident  

Ashy Prinia Prinia socialis LC  Very common breeding resident  

Plain Prinia Prinia inornata LC  Common breeding resident  

Red-vented Bulbul Pycnonotus cafer LC  Very common breeding resident  

White-browed Bulbul Pycnonotus luteolus LC  Very common breeding resident  

Yellow-browed Bulbul Iole indica LC  
 Common Tailorbird Orthotomus sutorius LC  Very common breeding resident  

Blyth's Reed-warbler Acrocephalus dumetorum LC  Common migrant  

Greenish Warbler Phylloscopus trochiloides LC  
 Hume’s Whitethroat Sylvia althaea LC  Uncommon migrant  

Tawny-bellied Babbler Dumetia hyperythra LC LC Common breeding resident  

Yellow-eyed Babbler Chrysomma sinense LC  
 Common Babbler Turdoides caudata LC  
 Yellow-billed Babbler Turdoides affinis LC  Very common breeding resident  

Common Myna Acridotheres tristis LC  Very common breeding resident  

Chestnut-tailed Starling Sturnus malabaricus LC  
 Brahminy Starling Sturnus pagodarum LC  
 

Rosy Starling Sturnus roseus LC  
Migrant, fluctuating from very 
common 

Indian Blue Robin Luscinia brunnea LC  
 Oriental Magpie-robin Copsychus saularis LC  Very common breeding resident  

White-rumped Shama Copsychus malabaricus LC  
 Indian Black Robin Saxicoloides fulicatus LC  Very common breeding resident  

Isabelline Wheatear Oenanthe isabellina LC  
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Species Scientific name 

IUCN 
Global 

Red List 

Sri 
Lanka 

National 
Red List 

Status (source: Ramsar 
Information Sheet and field 
surveys) 

Asian Brown Flycatcher Muscicapa dauurica LC  
 Pale-billed 

Flowerpecker Dicaeum erythrorhynchos LC  
 Purple-rumped Sunbird Nectarinia zeylonica LC LC Very common breeding resident  

Purple Sunbird Nectarinia asiatica LC  Very common breeding resident  

Loten's Sunbird Nectarinia lotenia LC  Very common breeding resident  

House Sparrow Passer domesticus LC  Very common breeding resident  

Baya Weaver Ploceus philippinus LC   

White-throated Munia Lonchura malabarica LC   

White-rumped Munia Lonchura striata LC   

Scaly-breasted Munia Lonchura punctulata LC  Very common breeding resident  

Tricoloured Munia Lonchura malacca LC  Common breeding resident  
Western Yellow 
Wagtail Motacilla flava LC  Common migrant  

Richard's Pipit Anthus richardi LC  Uncommon migrant  

Paddyfield Pipit Anthus rufulus LC  Very common breeding resident  

Blyth's Pipit Anthus godlewskii LC  Common migrant  
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Introduction 

 Under Tranche 2 of the SRI: Green Power Development and Energy Efficiency 1.
Improvement Investment Program it is envisaged to construct a 29.1 km 220 kV overhead 
Mannar–Nadukuda transmission line and a 220/33 kV grid substation at Nadukuda in 
Mannar Island in the Northern Province of Sri Lanka. In accordance with national legislation 
and ADB’s Safeguard Policy Statement (SPS) 2009, Ceylon Electricity Board (CEB), an 
implementing agency for Tranche 2, is currently undertaking an Environmental Impact 
Assessment (EIA) for the construction of the line and grid substation and a relevant 
associated facility, i.e. 375 MW wind power generation parks. The wind turbines will be 
developed in a series of blocks on Mannar Island (about 300 MW) and the mainland (about 
75 MW), with the first 100 MW block on Mannar Island. 
 

 Some of the wind turbines of the associated facility will be located on land adjacent to the 2.
Vankalai Sanctuary Ramsar site (an internationally important wetland) and an Important 
Bird Area (IBA), whilst the overhead transmission line will traverse the sanctuary for about 
7.5 km. The overhead line traversing the sanctuary will follow the route of the old 33 kV line 
in close proximity and parallel to the existing currently operational railway that also 
traversing the sanctuary. The sanctuary consists of shallow wetlands and terrestrial coastal 
habitat. Given that the sanctuary supports significant numbers of bird species and is along 
a migratory flyway between India and Sri Lanka, CEB needs to demonstrate to ADB that 
the Critical Habitat requirements in paragraph 28 of Appendix 1 of ADB’s SPS 2009 can be 
met by the project. 

 
 At ADB’s request, CEB conducted a bird migration survey on Mannar Island and the 3.

Vankalai Sanctuary area from January 2014 to April 2016. Species noted as being 
supported by the sanctuary include those at potential risk of collision and/or electrocution 
from overhead transmission line and at potential risk of collision with wind turbines of the 
associated facility. 

 
 The purpose of this specific work reported here is to undertake a Critical Habitat 4.

Assessment for the proposed transmission line and for the wind farm as an associated 
facility. 

 
The Proposed Development 
 

 The main aspect of the development being assessed at this stage is the electricity 5.
transmission line and substation, which will be used to export electricity from Mannar 
Island, from the key associated facility, the Mannar Wind Farm. This comprises the 
following elements: 
 
 Overhead grid connection cabling that will the wind farm to the grid. This runs for a 

length of 29km SE from the proposed wind farm across from Mannar Island to the 
mainland (about 7.5km of which is through the Vankalai Sanctuary Ramsar site). The 
transmission line will comprise four overhead wires at about 15-45m above ground level, 
with supporting towers at approximately 300-400m intervals; and a Substation. 

  
 RMA Energy Consultants have developed a Master Plan for wind power development in the 6.

Mannar District on behalf of the ADB. The project assessed in this report as an associated 
facility of the transmission line represents the first phase in the implementation of that plan, 
with consideration also given to possible future phases. The location of the proposed wind 
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farm site is shown in Figure 1. These follow the site boundaries identified in the RMA 
Master Plan, though with the western edge of the scheme slightly reduced to avoid any 
development with the Adam’s Bridge National Park. That National Park was designated 
after the RMA study had been completed. 
 

 The wind farm itself is still in the initial stages of planning and a full environmental 7.
assessment for that will be completed at a later date. Details of proposed wind turbine 
locations for a first 100 MW phase of the development have been produced but are 
indicative and still subject to change. An indicative site boundary for the Wind Farm is also 
available, with additional areas that could potentially accommodate a total of up to 300MW 
in further phases (see Figure 1). The turbines would have a rated capacity of 2.5-3.5 MW, a 
hub height of between 80 and 120m, and a rotor diameter of between 90 and 115m. 

 

Figure 1 Proposed Transmission Line Route and Wind Farm Site 

 The locations of the transmission line route and the indicative wind farm site boundary, 8.
Phase 1 indicative turbine locations and further potential wind farm developments areas are 
shown in Figure 1. 
 

Critical Habitat Criteria 
 

 Critical habitat is defined in the IFC Guidance Note 6: Biodiversity Conservation and the 9.
Sustainable Management of Ecosystem Services and Living Resources (GN6)6 as follows: 

                                                
6http://www.ifc.org/wps/wcm/connect/c2815b0049800a9fab72fb336b93d75f/Phase2_GN6_English_clean.pdf?MOD=

AJPERES  
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“Critical habitat is a subset of both natural and modified habitat that deserves particular 
attention. Critical habitat includes areas with high biodiversity value, including areas with 
the following criteria: 
(i) habitat of significant importance to Critically Endangered and/or Endangered 

species, endemic and/or restricted-range species, and globally significant 
concentrations of migratory species, and/or congregatory species; 

(ii) areas with regionally unique and/or highly threatened ecosystems; and 
(iii) areas which are associated with key evolutionary processes. 

” 
 As per ADB SPS 2009, critical habitat is defined as follows: 10.
 
Critical habitat is a subset of both natural and modified habitat that deserves particular 
attention. Critical habitat includes areas with high biodiversity value, including habitat 
required for the survival of critically endangered or endangered species; areas having 
special significance for endemic or restricted-range species; sites that are critical for the 
survival of migratory species; areas supporting globally significant concentrations or 
numbers of individuals of congregatory species; areas with unique assemblages of species 
or that are associated with key evolutionary processes or provide key ecosystem services; 
and areas having biodiversity of significant social, economic, or cultural importance to local 
communities. Critical habitats include those areas either legally protected or officially 
proposed for protection, such as areas that meet the criteria of the World Conservation 
Union classification, the Ramsar List of Wetlands of International Importance, and the 
United Nations Educational, Scientific, and Cultural Organization’s world natural heritage 
sites. 
 

 The Critical Habitat Assessment has been undertaken following IFC guidance and SPS 11.
2009. The first step was to identify the internationally/nationally important designated areas 
that could qualify as Critical Habitat. 
 

 After that the species/populations of importance that triggered this Critical Habitat were 12.
identified through reference to the protected area designations and using the baseline 
survey data collected for the project EIA. This part of the assessment was done primarily 
using the 1% criterion (Wetlands International 2012)7, with an area considered Critical 
Habitat if it supported more than 1% of the relevant flyway population (though with 
reference also to the global and national populations). As the baseline data and historic 
data were sparse, a precautionary approach was adopted utilizing the overall peak count as 
the key population indicator. Flyway and global populations were taken from the most 
recently-published Wetlands International report (Wetlands International 2012). 

 
 As the Vankalai Sanctuary Ramsar site is also internationally important for its wintering bird 13.
assemblage, and given the high between-year variability in numbers recorded, all 
populations with more than 0.5% of the flyway population, and species occurring in higher 
numbers (>500 individuals) have also been considered as potential Critical Habitat triggers 
(as contributing to the overall assemblage in numeric terms). 

 
 Nationally important species listed as Critically Endangered and/or Endangered in the Sri 14.
Lanka Red Data Book, endemics and range-restricted species have also been additionally 

                                                
7 Wetlands International, 2012. Waterbird Population Estimates, Fifth Edition. Summary Report. Wetlands 

International, Wageningen, The Netherlands. 
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considered, to determine whether there are any areas that could qualify as Critical Habitat 
on that basis (where nationally important numbers are present). 

 
Critical Habitat: internationally important designated areas 
 

 This section of the report identifies all of the areas that could be affected by the project that 15.
have been designated as internationally/nationally important sites on the basis of their bird 
populations, and hence have been considered as Critical Habitat. 
 

Ramsar Site 
 

 The Vankalai Sanctuary lies 3km to the SE of the proposed wind farm site. It is an 16.
internationally important wetland, designated as a Ramsar site. It covers a total area of 
4,839 ha. It is described on its Ramsar Information Sheet (RIS) as follows: 
 
 “This site consists of several habitats and vegetation types: arid-zone thorn scrubland, arid-
zone pastures and maritime grasslands, sand dunes, mangroves, waterholes and tanks, 
salt marshes, lagoons, tidal flats and sea-grass beds. It also includes part of the shallow 
marine region. The site provides excellent feeding and living habitats for a large number of 
waterbird species, including annual migrants, which use this area also for landfall (on arrival 
in Sri Lanka) in the Mannar region, and a last staging point (during their exit from Sri 
Lanka). A total of 149 species of birds have been recorded from this region. According to 
the annual waterbird census carried out by the Ceylon Bird Club, the site harbours much 
more than 20,000 waterbirds during a migration season. The recent civil war has managed 
to keep away detrimental human activities from this area, which in turn has contributed to a 
high bird diversity. A breeding colony of the Indian Spot-billed Duck, which was known as a 
rare migrant in Sri Lanka, was recently found in this site.” 
 

 Its key ornithological interest features (for which it qualified for designation as a Ramsar 17.
site) include: 
 Indian Spot-billed Duck – the site supports a small breeding population of this nationally 

endangered species. 
 Greater Flamingo – up to 5,000 have been recorded in winter, 2.1% of the international 

flyway population. 
 Eurasian Wigeon – up to 56,000 have been recorded in winter, 22% of the international 

flyway population. 
 Northern Pintail - up to 95,000 have been recorded in winter, 4.8% of the international 

flyway population. 
 Black-tailed Godwit - up to 3,000 have been recorded in winter, 2.0% of the international 

flyway population. 
 Wintering waterfowl assemblage >20,000 individuals – the wintering waterfowl 

population has exceeded 120,000 individuals in recent years. 
 

 Numbers of all waterfowl species have been highly variable between years. 18.
 

 Two species of rare migratory waterfowl are also mentioned on the Ramsar Information 19.
Sheet (RIS), Gadwall and Comb Duck. Additionally, bird species noted on the RIS include 
Red Knot (common here but rare elsewhere in Sri Lanka), and Pied Avocet (regular here 
but very rare elsewhere in Sri Lanka).  
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Important Bird Areas (IBA) 
 

 The Periyakalapuwa mouth IBA includes 800 ha of saltmarsh and other wetland habitat. Its 20.
key IBA trigger species is also its wintering Curlew Sandpiper population (Birdlife 
International 2016b). It lies within the Vankalai Sanctuary Ramsar site.  
 

 The Amaipaddukkai IBA  supports internationally important populations of winter curlew 21.
sandpiper. It is located near the Mannar town (See Figure 7) at coordinates (79o 54.00' 
East 9o 1.00' North). It has an area of 500 ha. Amaipaddukkai IBA is designated for Curlew 
Sandpiper (Calidris ferruginea8). There are no forest areas but mangroves and salt 
marshes. It is situated within the Vedithalativu Nature Reserve declared recently. 

 
 The Giant’s Tank IBAs, which support internationally important populations of winter curlew 22.
sandpiper, and of Eurasian Wigeon and Black-necked Ibis respectively. The Giant Tank lies 
at sufficient distance from the development that it would be unaffected by it. 

 
Adam’s Bridge National Park 
 

 The Adam’s Bridge/Gulf of Mannar National Park has recently been established at the 23.
western end of Mannar Island. It has been designated primarily for its breeding seabird 
population (it is one of only a small number of seabird breeding colonies in Sri Lanka) and 
other marine features, though does also include the western end of Mannar Island. This 
National Park has only recently been designated, but the proposed extent of the wind farm 
has been updated from its original indicative layout, so that no development would take 
place within that National Park. 
 

Conclusions on Designated Areas and Critical Habitat 
 

 For the purposes of this assessment, therefore, the Vankalai Sanctuary Ramsar site 24.
(including the Periyakalapuwa mouth IBA) and the Adam’s Bridge/Gulf of Mannar National 
Park have been considered as Critical Habitat. The following section examines the baseline 
data available to determine which species within these sites trigger the Critical Habitat 
criteria, and whether there are any other areas that should also be considered as Critical 
Habitat. 
 

Critical Habitat: Individual Species/Population Triggers 
 
Baseline Data and Survey Methods 
 

 The primary source of data for this assessment were the block count baseline surveys that 25.
have been undertaken during 2014-16. These surveys set out to determine the densities of 
water birds and waders. Six main sites were covered (see Figure 2); Kora Kulam, the 
northern beaches and southern beaches and Kralls of Mannar Island, the salt pans 
(Saltern), the Erukkalampiddy lagoon, and the Vankalai Sanctuary (including both sides of 
the causeway, Periya Kalapuwa, Mantai Kulam and other water bodies in the Sanctuary). 
Each site was divided into blocks and the birds in each block were counted using a spotting 
scope. The method was used to count birds that inhabit the main water bodies present 
within the study area. These counts were carried out during the migration season (three 

                                                
8 Source of data: Field Ornithology Group of Sri Lanka (Affiliate) - Important Bird and Biodiversity Areas (IBAs) 
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counts, made during January/February 2014, 2015 and 2016) and non-migration season 
(two counts in May/June 2014 and 2015) to determine different usage of these water bodies 
by aquatic birds. The Erukkalampiddy lagoon was only counted in 2015 and 2016, as it was 
dry in 2014 so held very few waterbirds. 

 

Figure 2 Block Count Areas 

 These counts were undertaken over a single day in each count area, but with repeat counts 26.
made during each sampling period. The mean of these repeat counts in each sampling 
period were the only data provided and hence were the data used in this assessment. 
 

Critical Habitat Triggers: IUCN Red-listed Species 
 

 The species recorded during the baseline surveys that are listed on the IUCN red data list 27.
are given in Table 1. This gives their IUCN global and Sri Lanka red data status, and their 
status in the Mannar area (from the Ramsar Information Sheet). Only one, great knot, is 
globally endangered so is considered further in the Critical Habitat assessment on this 
basis. 
 

Table 1. IUCN red-listed species recorded during the Mannar wind farm baseline surveys,   
2014-16. 

Species 
IUCN Global 

Red List 

Sri Lanka 
National 
Red List Status (source: Ramsar Information Sheet) 

Painted Stork NT LC Common breeding resident   

Asian Woollyneck VU NT 
 Black-headed Ibis NT LC Very common breeding resident  
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Species 
IUCN Global 

Red List 

Sri Lanka 
National 
Red List Status (source: Ramsar Information Sheet) 

Spot-billed Pelican NT LC Common breeding resident   

Oriental Darter NT LC Common breeding resident   

Great Thick-knee NT LC Common breeding resident   

Eurasian Oystercatcher NT  Migrant, regular here, very rare 

Eurasian Curlew NT  Migrant, common in the Mannar 

Bar-tailed Godwit NT  Migrant, common in the Mannar 

‘Western’ Black-tailed Godwit NT  limosa Very common migrant  

‘Eastern’ Black-tailed Godwit NT  [limosa] melanuroides Migrant, very rare 

Great Knot EN  Migrant, common  

Red Knot NT  Migrant, common here, rare elsewhere 

Curlew Sandpiper NT  Very common migrant   

Pallid Harrier NT  Migrant, common here, uncommon elsewhere 
Note: Red Data Stats: CR = Critically Endangered; EN = Endangered; VU = Vulnerable; NT = Near Threatened; LC = 
Least Concern. 

Critical Habitat Triggers: Additional Sri Lanka RDB Red-listed Species 
 

 Additional species of Sri Lankan national conservation concern (red-listed) include Indian 28.
Spot-billed Duck, Black-winged Kite, Oriental Honey-buzzard, Black-crowned Night Heron, 
Kentish Plover, Little Ringed Plover, Eurasian Collard Dove, Crab-plover, Peregrine Falcon, 
Common Kestrel, Little Tern, Great Crested Tern, Saunders’s Tern, Gull-billed Tern, 
Caspian Tern, Common Tern, and Grey Francolin, though it should be noted that this listing 
is based on breeding rather than migratory populations. Of these four species, Spot-billed 
Duck, Gull-billed Tern, Caspian Tern, Common Tern are listed as nationally Critically 
Endangered/Endangered Species, so are considered further in the Critical Habitat 
assessment. Further consideration is also given to the following species with restricted 
range in Sri Lanka; Long-tailed Shrike, Eurasian Collared-dove, Grey Francolin and Black 
Kite; and to two Sri Lankan endemics; Common Woodshrike and Pompadour Green 
Pigeon. 
 

Critical Habitat Triggers: Migratory/congregatory Populations 
 

 All species with qualifying populations for the Ramsar/IBA sites were considered as Critical 29.
Habitat triggers. The baseline data showed that there was a range of additional species that 
also had internationally important populations in the survey area, based on their peak 
population counts. This used the same criterion as applied to the designation of Ramsar 
sites to identify such populations, i.e. >1% of the global/flyway population. Consideration 
was also given to other populations that contributed to the overall waterbird assemblage. 
 

 Table 2 gives the details of the Ramsar species totals from the systematic block counts of 30.
the key wetland habitats across the survey area, including the Vankalai Sanctuary and the 
other important wetlands. All of these species are considered to contribute to the wintering 
waterfowl assemblage, and therefore have been considered further in the Critical Habitat 
Assessment. 
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Table 2. Ramsar listed species (in bold) and other species recorded in internationally important 
(>1% flyway) numbers (in red) and contributing to the internationally important wintering bird 

assemblage. 

Species 

Migrant 

overall peak 

Non-migrant 

overall peak 1% threshold 

% flyway 

population at 

peak 

Lesser Whistling-duck 1321 4034 10000 0.4% 

Garganey 5423 23 3500 1.5% 

Northern Shoveler 1120 0 7100 0.2% 

Eurasian Wigeon 2500 0 2500 1.0% 

Northern Pintail 9410 12 20000 0.5% 

Greater Flamingo 1800 0 2400 0.8% 

Painted Stork 621 277 250 2.5% 

Eurasian Spoonbill 589 112 230 2.6% 

Black-headed Ibis 423 77 250 1.7% 

Eastern Cattle Egret 612 2 20000 0.03% 

Grey Heron 343 39 1000 0.3% 

Great Egret 191 221 1000 0.2% 

Intermediate Egret 333 134 1000 0.3% 

Little Egret 2079 256 1400 1.5% 

Spot-billed Pelican 188 72 100 1.9% 

Little Cormorant 1530 340 2500 0.6% 

Indian Cormorant 624 209 300 2.1% 

Black-winged Stilt 1060 480 1700 0.6% 

Pacific Golden Plover 355 0 710 0.5% 

Kentish Plover 4033 588 710 5.7% 

Lesser Sand Plover 13175 5008 1200 11.0% 

Yellow-wattled Lapwing 18 75 70 1.1% 

Red-wattled Lapwing 151 66 100 1.5% 

Eurasian Curlew 376 11 1000 0.4% 

Black-tailed Godwit 6344 104 1500 4.2% 

Great Knot 88 1 30 2.9% 

Curlew Sandpiper 15200 5010 2400 6.3% 

Little Stint 17700 634 2400 7.4% 

Common Greenshank 405 13 710 0.6% 

Common Redshank 2377 952 1000 2.4% 

Marsh Sandpiper 3073 5 1000 3.1% 

Brown-headed Gull 10610 100 1400 7.6% 

Heuglin's Gull 4330 2 10000 0.4% 

Little Tern 376 595 710 0.8% 

Gull-billed Tern 380 21 770 0.5% 

Caspian Tern 3810 343 710 5.4% 

Whiskered Tern 780 51 1000 0.8% 

Common Tern 152 100 10000 0.02% 

Lesser Crested Tern 3830 154 1600 2.4% 

Greater Crested Tern 2632 26 10000 0.3% 
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 Additionally, Indian Spot-billed Duck, though present in only small numbers in terms of the 31.
international flyway population, is very important from a national perspective (and on that 
basis has been cited on the Ramsar designation). 
 

 In the following section the status and distribution of each of the Critical Habitat trigger 32.
species is considered in more detail. 

 
Globally Critically Endangered/Endangered Species 
 

 Great Knot: this species has been up-listed to Endangered owing to recent evidence 33.
showing a very rapid population decline caused by reclamation of non-breeding stopover 
grounds (IUCN 2016), and under the assumption that further proposed reclamation projects 
will cause additional declines in the future. It is also a migratory/congregatory species. 
Global population size is estimated at 292,000-295,000 (IUCN Red List database). The 
global population is declining due to loss of stopover grounds in South Korea and mainland 
China as well as loss of peripheral wintering grounds in Australia and Japan. In Sri Lanka it 
is considered as a rare winter visitor and during the bird survey it was recorded in the 
Vankalai Sanctuary, Erukkalampidy lagoon and Saltern only. Small numbers of migrants 
were observed during the surveys, with a peak count of 88 individuals. The peak population 
recorded was less than 0.03% of the global population, but is 2.9% of the flyway population. 
The survey area does not, however, hold a regionally or nationally important concentration 
of the species and, as a rare winter visitor, the loss of habitat will not have an impact on the 
long-term survivability of species. The only larger flock of this species recorded was at the 
Erukkalampiddy Lagoon, which lies outside the potential impact zone of the development. 
In conclusion both the transmission line corridor and the area identified for the 
establishment of wind farm in the southern shore of the Mannar Island are not important for 
this species and are not Critical Habitat, though the Erukkalampiddy Lagoon (see Figure 3) 
is Critical Habitat as it supported >1% of the flyway population.  

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 4 
 

4 
  Saltern 

  
2 

 
1 

Korakulam      
Erukkalampiddy Lagoon 

  
82 

 
2 

Mannar Island - North Shore      
Mannar Island - South Shore      
Total 4 0 88 0 3 
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Figure 3. Habitats where Great Knots are frequently observed (1 – Erukkalampiddy Lagoon; 2 - 
Saltern; 3 - Wetlands on either side of the causeway in the Vankalai Sanctuary). 
 

 

Nationally Critically Endangered/Endangered Species 

 Spot-billed duck: This species has a large range and the population size has been 34.
estimated to be between 150,000 to 1,100,000 individuals (IUCN Red List database) and it 
is therefore listed as globally not threatened even though its population is declining slowly, 
but not rapid enough to be listed under vulnerable status. In Sri Lanka it has been listed as 
a rare winter visitor until 2009. However, breeding in the northern region has been 
confirmed after 2009 once these areas became accessible to conservation biologist. It is a 
nationally restricted range species. Birds with ducklings have been reported from Vankalai 
up to Jaffna including within Jaffna peninsula. However, the breeding population is 
estimated to be very small, which was the reason why it was listed as a nationally Critically 
Endangered species. It is also a migratory/congregatory species. The species was 
recorded in Korakulam and Vankalai Sanctuary. The maximum number recorded is 8 
individuals (0.005% of the global population) which is not a globally important concentration 
of this species. The national population is less than 100.  As the project area supports 6% 
of the national population of this nationally critically endangered species, the Vankalai 
Sanctuary is considered to be a critical habitat on the basis of supporting a nationally 
important concentration of spot-billed duck. The most of the breeding pairs in Vankalai have 
been reported from the northern section of the sanctuary while the Transmission line 
corridor, located in the southern section of the Vankalai sanctuary is used as a feeding area 
thus the entire sanctuary forms part of the critical habitat. In conclusion, the Vankalai 
Sanctuary (see figure 4) is a Critical Habitat for this species, as is Kora Kulam. 
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Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 
 

2 4 6 5 
Saltern      
Korakulam 1 

 
2 2 

 Erukkalampiddy Lagoon      
Mannar Island - North Shore      
Mannar Island - South Shore      
Total 1 2 6 8 5 

 
Figure 4. Habitats where Spot-billed ducks are frequently observed (1 - Korakulam; 2 - 
Wetlands on either side of the railway line; 3 - Wetlands in the southwestern end of Vankalai 
Sanctuary; 4 - Wetlands in the north-western edge of the Vankalai Sanctuary).  
 

 
 

 Caspian tern: This species has an extremely wide range. The global population is 35.
estimated to be around 240,000-420,000 individuals (IUCN Red List database) and 
therefore it is listed as globally not threatened. Further, its population is increasing. In Sri 
Lanka it is listed as a common winter visitor with a small breeding population present in the 
third island of the Adams Bridge National Park, which is listed as Critically endangered. It is 
also a migratory/congregatory species. The maximum number recorded in the project area 
(Mannar Island and Vankalai Sanctuary) was 343 during the non-migrant season and 3,810 
during the migrant season. Both Mannar Island and Vankalai Sanctuary lie within the 
feeding ground of the breeding and migrant population. The total peak population found in 
survey area represents 1.6% of the global population, and 5.4% of the flyway population. 
The survey area supports a nationally important concentration of this nationally critically 
endangered species, it is considered as a Critical Habitat for Caspian tern, with areas of 
Critical Habitat comprising the Vankalai Sanctuary, Erukkalampiddy Lagoon and the north 
shore (see figure 5) of Mannar Island. 

 

Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 89 34 1350 7 34 
Saltern 25   60   5 
Korakulam 23 4 100                10 
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Erukkalampiddy Lagoon     800 16 200 
Mannar Island - North Shore 100 5 1100 39 500 
Mannar Island - South Shore 300 300 400   150 
Total 537 343 3810 62 899 

 
Figure 5. Habitats where Caspian Terns are frequently observed (1 - North Shore of Mannar 
Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Korakulam; 5 - 
Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary). 
 

 
 

 Common Tern: This species has an extremely wide range. The population size is 36.
estimated to be around 1,600,000 to 4,600,000 (IUCN Red List database) and therefore it is 
listed as globally not threatened even though its population is declining slowly, but not rapid 
enough to be listed under vulnerable status. In Sri Lanka it is listed as a winter visitor with a 
small breeding population present in the third island of the Adams Bridge National Park, 
which is listed as Critically endangered. It is also a migratory/congregatory species. The 
maximum number recorded in the survey area was 100 during the non-migrant season and 
152 during the migrant season. Both Mannar Island and Vankalai Sanctuary lie within the 
feeding ground of the breeding and migrant populations. The total population found in the 
project area is 0.01% of the global population and only 0.02% of the flyway population. 
However, as the survey area supports a nationally important concentration of this nationally 
critically endangered species, it is considered the main areas used by this species do still 
constitute Critical Habitat; Vankalai Sanctuary, Erukkalampiddy Lagoon and the north and 
south shores of Mannar Island (see Figure 6). 
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Location Winter-14 Summer 
14 

Winter 15 Summer 
15 

Winter 16 

Vankalai Sanctuary 100   25   1 
Saltern 7   7     
Korakulam 10   10     
Erukkalampiddy Lagoon     34     
Mannar Island - North Shore 35   12   58 
Mannar Island - South Shore   100       
Total 152 100 88 0 59 

 

Figure 6. Habitats where Common Terns are frequently observed (1 - North Shore of Mannar 
Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Korakulam; 5 - 
Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary). 
 

 

 Gull-billed tern: This species has an extremely wide range. The global population is 37.
estimated to be around 150,000-420,000 individuals (IUCN Red List database) and 
therefore it is listed as globally not threatened even though its population is declining slowly, 
but not rapid enough to be listed under vulnerable status. In Sri Lanka it is listed as a winter 
visitor with a small breeding population present in the third island of the Adams Bridge 
National Park, which is listed as Critically Endangered. It is also a migratory/congregatory 
species. The maximum number recorded in the survey area was 21 during the non-migrant 
season and 380 during the migrant season. Both Mannar Island and Vankalai Sanctuary lie 
within the feeding ground of the breeding and migrant population. The total population 
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found in Mannar region is 0.25% of the global population and 0.5% of the flyway population. 
As the survey area supports a nationally important concentration of this nationally critically 
endangered species, it is considered the main areas used by this species do still constitute 
Critical Habitat; Vankalai Sanctuary, Korakulam, Erukkalampiddy Lagoon and the north and 
south shores of Mannar Island (see Figure 7). 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 125 6 30 12 20 
Saltern 12   20 1 2 
Korakulam 34   10 1 10 
Erukkalampiddy Lagoon     30   12 
Mannar Island - North Shore 200 10 180 5 45 
Mannar Island - South Shore   5 110   10 
Total 371 21 380 19 99 

 
Figure 7. Habitats where Gull-billed Terns are frequently observed (1 - North Shore of Mannar 
Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Korakulam; 5 - 
Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary) 
 

 
 

Migratory and Congregatory Species  

 The Vankalai sanctuary is critical habitat for migratory/congregatory species by virtue of 38.
being a Ramsar site designated under Criterion 5 for supporting more than 20,000 water 
birds; all water birds supported by the sanctuary contribute to this congregation.  The 
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following migratory and congregatory species are considered with respect to whether 
critical habitat is supported for the species in its own right. 

 
 Spot-billed pelican: Spot-billed Pelican is native to Cambodia, India, Indonesia, Lao, 39.
Myanmar, Nepal, Sri Lanka, Thailand and Vietnam. Known breeding populations are now 
confined to India, Sri Lanka and Cambodia, with probable small breeding populations in 
Sumatra and Indonesia. It has been listed as Globally Vulnerable until 2007 where it was 
down listed due to improvement in population size due to increased protection. The global 
population size is estimated to be around 13,000 to 18,000 birds (IUCN Red List database). 
In Sri Lanka Spot-billed Pelican is recorded from at least 25 locations mostly in the dry zone 
except a breeding population of around 100 individuals in the greater Colombo area. The 
estimated population is around 1500 individuals where the largest breeding populations 
being reported from Kumana and Lunugamvehera in the South-eastern part of Sri Lanka. 
The highest number of Spot-billed Pelicans recorded at Vankalai region is 188 birds during 
2015 migrant season which is 1.5% of the global population, and 1.9% of the flyway 
population. Even though the collision risk model places this bird at a high risk it is unlikely to 
result in a total extinction of the Mannar population due to bulk of the population in Mannar 
region was recorded in the areas outside the proposed transmission line corridor. Further, 
this bird is found in several wetlands that are used as transmission line corridors including 
Colombo and not a single death due to collision with transmission line has been reported in 
Sri Lanka. As the total population found in project area exceeds 1% of both the global 
(1.5%) and flyway (1.9%) populations, of a congregatory species the Vankalai Sanctuary is 
Critical Habitat for the Spot-billed Pelican (see Figure 8). 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 15 13 145 30 46 
Saltern 5   5   10 
Korakulam 10 15 23 30 10 
Erukkalampiddy Lagoon     15 2 5 
Mannar Island - North Shore 14         
Mannar Island - South Shore 13         
Total 57 28 188 62 71 

 
Figure 8. Habitats where Spot-billed pelicans are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Korakulam; 5 
- Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary). 
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 Curlew sandpiper: This species has an extremely wide range. The global population is 40.
estimated to be around 1,085,000-1,285,000 individuals (IUCN Red List database). It has 
been listed as a globally near threatened species as its population is declining slowly. In Sri 
Lanka it is listed as a winter visitor. The maximum number recorded in the survey area is 
15,200 individuals, which represents 1.4% of the global population and 6.3% of the flyway 
population. Curlew Sandpiper is a winter visitor and does not breed in Sri Lanka. Curlew 
sandpiper is listed under BirdLife International’s Criterion A4 for congregations with respect 
to the Important Bird Areas. As more than 1% of the global and flyway populations were 
recorded and as it is an IBA species, the Vankalai Sanctuary, the Saltern and the north 
shore of Mannar Island (see Figure 9) were all considered Critical Habitat for this species. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 10000 5000 1000 150 320 
Saltern 2000 10 3500   30 
Korakulam 125   125 1000   
Erukkalampiddy Lagoon     700 150 1800 
Mannar Island - North 
Shore 3000   150   150 
Mannar Island - South 
Shore 75       34 
Total 15200 5010 5475 1300 2334 
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Figure 9. Habitats where Curlew Sandpipers are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Korakulam; 5 
- Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary) 
 

 
 

 Northern pintail: This species has an extremely wide range. The global population is 41.
estimated to be around 5,300,000-5,400,000 (IUCN Red List database) individuals and 
therefore it is listed as globally not threatened even though its population is declining slowly, 
but not rapid enough to be listed under vulnerable status. In Sri Lanka it is listed as a winter 
visitor. The maximum number recorded in the project area is 9,410 individuals, 0.2% of the 
global population and 0.5% of the flyway population. Northern pintail is, however, listed 
under the Ramsar citation for Vankalai Sanctuary under Criterion 5 (contributing to 20,000 
or more water birds with a maximum count of 95,000 birds), so the Vankalai Sanctuary is 
Critical Habitat (see Figure 10) for this species. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 1250   6400   522 
Saltern     500   12 
Korakulam 200   2500   5000 
Erukkalampiddy Lagoon         3000 
Mannar Island - North Shore     10   7 
Mannar Island - South Shore           
Total 1450 0 9410 0 8541 
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Figure 10. Habitats where Northern Pintails are frequently observed (1 - North Shore of Mannar 
Island, 2 - Erukkalampiddy Lagoon; 3 - Korakulam; 4 - Saltern; 5 - Wetlands on either side of 
the railway line; 6 - Wetlands in the northwestern edge of the Vankalai Sanctuary; 7 - Periya 
Kalapuwa in the Vankalai Sanctuary; 8 - Wetlands in the southwestern end of Vankalai 
Sanctuary).  
 

 

 
 

 Greater flamingo: This species has an extremely wide range. The global population is 42.
estimated to be around 545,000-680,000 individuals (IUCN Red List database) and 
therefore listed as globally not threatened. Further its population is increasing slowly. In Sri 
Lanka it is listed as a winter visitor. The maximum number recorded in the survey area was 
1,800 individuals. However, unpublished records indicate that the population visiting 
Mannar region can be as high as 5,000 individuals (0.9% of the global population and 2.1% 
of the flyway population). Further, this species is listed under the Ramsar citation for 
Vankalai Sanctuary under Criterion 5 (contributing to 20,000 or more water birds with a 
maximum count of 5,000 birds), so the Vankalai Sanctuary is Critical Habitat for this 
species (see Figure 11). 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 1800   260     
Saltern           
Korakulam     340     
Erukkalampiddy Lagoon           
Mannar Island - North Shore           
Mannar Island - South Shore           
Total 1800 0 600 0 0 
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Figure 11. Habitats where Greater Flamingos are frequently observed (1 - Korakulam;  2- 
Saltern; 3 - Wetlands on either side of the railway line; 3 - Wetlands on the northern side of the 
Causeway). 
 

 
 

 Eurasian wigeon: This species has an extremely wide range. The global population is 43.
estimated to be around 2,800,000-3,300,000 individuals (IUCN Red List database) and 
therefore listed as globally not threatened even though its population is declining slowly, but 
not rapidly enough to be listed under vulnerable status. In Sri Lanka it is listed as a winter 
visitor. The maximum number recorded in the survey area was 2,500 individuals, 0.1% of 
the global population and 1.0% of the flyway population. Eurasian wigeon is also listed 
under the Ramsar citation for Vankalai Sanctuary under Criterion 5 (contributing to 20,000 
or more water birds with a maximum count of 56,000 birds), so the Vankalai Sanctuary is 
Critical Habitat (see Figure 12) for this species. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 2500   1500   2 
Saltern           
Korakulam           
Erukkalampiddy Lagoon           
Mannar Island - North Shore           
Mannar Island - South Shore           
Total 2500 0 1500 0 2 
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Figure 12. Habitats where Eurasian Wigeon are frequently observed (1 - Wetlands on either 
side of the railway line; 2 - Periya Kalapuwa in the Vankalai Sanctuary; 7 - Wetlands in the 
southwestern end of Vankalai Sanctuary; 4 - Wetlands in the northwestern edge of the Vankalai 
Sanctuary). 
 

 
 

 Black-tailed godwit: This species has an extremely wide range. The global population is 44.
estimated to be around 643,000-705,000 individuals (IUCN Red List database). However, it 
is listed as a globally near threatened species as its population is declining rapidly. In Sri 
Lanka it is listed as a winter visitor. The maximum number recorded in the survey area is 
6,344 individuals. The species was recorded in the transmission line corridor passing 
through the Vankalai sanctuary. The total population found in the Mannar region is 1% of 
the global population and 4.2% of the flyway population.  Black-tailed godwit is listed under 
the Ramsar citation for Vankalai sanctuary under Criteria 5 (contributing to 20,000 or more 
water birds with a maximum count of 3,000 birds) and 6. In conclusion, as a Ramsar 
citation species, the Vankalai sanctuary and Korakulam are critical habitats (see Figure 13) 
for the black-tailed godwits. 

 
Location Winter-14 Summer 

14 
Winter 15 Summer 

15 
Winter 16 

Vankalai Sanctuary 2800 25 600   500 
Saltern     400   4 
Korakulam 67   5300 100 1300 
Erukkalampiddy Lagoon     34   31 
Mannar Island - North Shore 500   10   34 
Mannar Island - South Shore         10 
Total 3367 25 6344 100 1879 
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Figure 13. Habitats where Black-Tailed Godwits are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Korakulam; 5 
- Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary; 10 - Wetlands in the northwestern edge of the Vankalai Sanctuary). 
 

 
 

 Garganey: This species has an extremely wide range. The global population is estimated 45.
to be around 2,600,000-2,800,000 individuals (IUCN Red List database) and therefore it is 
listed as globally not threatened even though its population is declining slowly, but not rapid 
enough to be listed under vulnerable status. In Sri Lanka it is listed as a winter visitor. The 
maximum number recorded in the survey area was 5,423 individuals. The total population 
found in survey area is 0.2% of the global population but 1.5% of the flyway population. No 
site on its own supported >1% of the flyway population, but as the peak count in the survey 
area exceeded that threshold and this is a migratory/congregatory species, the main areas 
used by this species - Vankalai Sanctuary, Korakulam and the south shore of Mannar 
Island (see Figure 14) are Critical Habitat for Garganey. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 1100   1100   400 
Saltern     200   23 
Korakulam 560   1500   3000 
Erukkalampiddy Lagoon           
Mannar Island - North Shore           
Mannar Island - South Shore         2000 
Total 1660 0 2800 0 5423 
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Figure 14. Habitats where Garganey are frequently observed (1 - South shore of Mannar island: 
2 - Korakulam; 3 – Saltern; 4 - Wetlands on either side of the railway line; 5 - Periya Kalapuwa 
in the Vankalai Sanctuary; 6 -  Wetlands in the southwestern end of Vankalai Sanctuary; 7 - 
Wetlands in the north-western edge of the Vankalai Sanctuary). 
 

 
 Northern Shoveler: This species has an extremely wide range. The global population is 46.
estimated to be around 5,500,000-6,000,000 individuals (IUCN Red List database) and 
therefore it is listed as globally not threatened even though its population is declining slowly, 
but not rapid enough to be listed under vulnerable status. In Sri Lanka it is listed as a winter 
visitor. The maximum number recorded in the survey area is 1,120 individuals. The total 
population found in Mannar region is 0.02% of the global population and 0.2% of the flyway 
population. Therefore, as it supports less than 1% of the global and flyway populations of a 
migratory/congregatory species, the survey area is not critical habitat for Northern Shoveler. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 78   610   120 
Saltern           
Korakulam 3   3   1000 
Erukkalampiddy Lagoon           
Mannar Island - North Shore           
Mannar Island - South Shore           
Total 81 0 613 0 1120 

 
 Painted Stork - This species has an extremely wide range. The global population is 47.

estimated to be around 15,000-25,000 individuals (IUCN Red List database) and declining 
and therefore it is listed as globally near threatened species. In Sri Lanka it shows an Island 
wide distribution. The maximum number recorded in the survey area was 621 individuals. 
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No breeding colonies were observed in Mannar Island or Vankalai Sanctuary. They use the 
survey area only as a feeding/roosting ground. The species was recorded in the 
transmission line corridor passing through the Vankalai sanctuary. The total population 
found in survey area is 2.5% of the flyway population. Therefore, as it supports more than 
1% of the flyway population of a migratory/congregatory species the Vankalai Sanctuary is 
a critical habitat (see Figure 15) for the Painted Stork. 

 
Location Winter-14 Summer 

14 
Winter 15 Summer 

15 
Winter 16 

Vankalai Sanctuary 210 254 210 20 80 
Saltern 79   75 2 2 
Korakulam 87 1 30 100 45 
Erukkalampiddy Lagoon     65 14 10 
Mannar Island - North Shore 45 22 12 5 5 
Mannar Island - South Shore 200       122 
Total 621 277 392 141 264 

 
Figure 15. Habitats where Painted Storks are frequently observed (1 - North Shore of Mannar 
Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Korakulam; 5 - 
Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary; 10 - Wetlands in the northwestern edge of the Vankalai Sanctuary). 
 

 
 

 Eurasian Spoonbill - This species has an extremely wide range. The global population is 48.
estimated to be around 66,000-1,400,000 individuals (IUCN Red List database) and 
therefore it is listed as globally not threatened species. In Sri Lanka shows an Island wide 
distribution. The maximum number recorded in the survey area is 589 individuals. No 
breeding colonies were observed in Mannar Island or Vankalai Sanctuary. They use the 
survey area only as a feeding/roosting ground. The species was recorded in the 
transmission line corridor passing through the Vankalai sanctuary. The total population 
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found in Mannar region is 0.8% of the global population and 2.6% of the flyway population. 
Therefore, as it supports more than 1% of the flyway population of a migratory/congregatory 
species the Vankalai Sanctuary (see Figure 165) is a critical habitat for Eurasian Spoonbill. 

 

Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 45 3 510 6 95 
Saltern 20   14   4 
Korakulam 34   15 100 59 
Erukkalampiddy Lagoon     50 2 35 
Mannar Island - North Shore 45         
Mannar Island - South Shore 14       75 
Total 158 3 589 108 268 

 
Figure 16. Habitats where Eurasian Spoonbills are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Korakulam; 5 
- Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary; 10 - Wetlands in the northwestern edge of the Vankalai Sanctuary). 
 

 
 

 Kentish Plover: This species has an extremely wide range. The global population is not 49.
known due to recent changes in taxonomy of the species. The flyway population is 
estimated to be around 71,000 (Wetlands International). However, the species is listed as 
globally not threatened. In Sri Lanka it is listed as a breeding resident as well as a winter 
visitor. The species has been observed to breed in the Northern section of the Vankalai 
Sanctuary and Korakulam within the Island. The maximum number recorded in the survey 
area is 4,033 individuals, which is 5.7% of the flyway population. The species was recorded 
in the transmission line corridor passing through the Vankalai sanctuary and the site 
selected for the windfarm.  Therefore, as it supports more than 1% of the flyway population 
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of a migratory/ congregatory species the Vankalai Sanctuary and Erukkalampiddy Lagoon 
are critical habitat (see Figure 17) for the Kentish Plover. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 82 65 3350 200 200 
Saltern 50 10 200 1 30 
Korakulam 15 300 56 200 20 
Erukkalampiddy Lagoon     400 100 1200 
Mannar Island - North Shore 80 5 22 16 23 
Mannar Island - South Shore   30 5 42 50 
Total 227 410 4033 559 1523 

 
Figure 17. Habitats where Kentish Plovers are frequently observed (1 - North Shore of Mannar 
Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 – Korakulam 
(breeding); 5 - Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either 
side of the Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the 
southwestern end of Vankalai Sanctuary; 10 - Wetlands in the northwestern edge of the 
Vankalai Sanctuary (breeding). 
 

 
 

 Lesser Sand Plover: This species has an extremely wide range. The global population is 50.
estimated to be around 310,000-390,000 individuals and therefore it is listed as a globally 
not threatened species. In Sri Lanka it is listed as a winter visitor. The maximum number 
recorded in the survey area is 13,175 individuals of which more than 68% was recorded 
from the Vankalai Sanctuary. The species was recorded in the transmission line corridor 
passing through the Vankalai sanctuary. The total population found in the survey area is 
4.3% of the global population and 11% of the flyway population. Therefore, as it supports 
more than 1% of the global and flyway populations of a migratory/congregatory species the 
Vankalai Sanctuary, Saltern and north shore of Mannar Island are a Critical Habitat (see 
Figure 18) for Lesser Sand Plover. 
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Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 9000 5000 9825 75 1220 
Saltern 550   1500   23 
Korakulam 80   100 200   
Erukkalampiddy Lagoon     700 10 900 
Mannar Island - North Shore 3500   200   98 
Mannar Island - South Shore 45 8 45 40 100 
Total 13175 5008 12370 325 2341 

 
Figure 18. Habitats where Lesser Sand Plovers are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 – Korakulam; 5 
- Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary; 10 - Wetlands in the northwestern edge of the Vankalai Sanctuary). 
 

 
 

 Little Stint: This species has an extremely wide range. The global population is estimated 51.
to be around 1,400,000-1,500,000 individuals and therefore it is listed as a globally not 
threatened species. In Sri Lanka it is listed as a winter visitor. The maximum number 
recorded in the survey area is 17,700 individuals. The species was recorded in the 
transmission line corridor passing through the Vankalai sanctuary. The total population 
found in the survey area is 1.3% of the global population and 7.4% of the flyway population. 
Therefore, as it supports more than 1% of the global and flyway populations of a 
migratory/congregatory species the Vankalai Sanctuary, Saltern and north shore of Mannar 
Island are a Critical Habitat (see Figure 19) for Little Stint. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 10500 200 9200   450 
Saltern 3500 4 1500   34 
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Korakulam 200   200 600   
Erukkalampiddy Lagoon     1170   1800 
Mannar Island - North Shore 3500   100   200 
Mannar Island - South Shore         180 
Total 17700 204 12170 600 2664 

 
Figure 19. Habitats where Little Stints are frequently observed (1 - North Shore of Mannar 
Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 – Korakulam; 5 - 
Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary; 10 - Wetlands in the northwestern edge of the Vankalai Sanctuary). 
 

 
 

 Common Greenshank - This species has an extremely wide range. The global population 52.
is estimated to be around 440,000-1,500,000 individuals and it is therefore listed as a 
globally not threatened species. In Sri Lanka it is listed as a winter visitor. The maximum 
number recorded in the survey area is 405 individuals. The species was recorded in the 
transmission line corridor passing through the Vankalai sanctuary and the site selected for 
the windfarm. The total population found in the survey area is 0.1% of the global population 
and 0.6% of the flyway population. Therefore, as it supports less than 1% of the global and 
flyway populations of a migratory/congregatory species, the survey area is not critical 
habitat for Common Greenshank. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 110 11 7   1 
Saltern 10   10   1 
Korakulam 23   23     
Erukkalampiddy Lagoon         2 
Mannar Island - North Shore 250   2   2 
Mannar Island - South Shore 12 2 7   8 
Total 405 13 49 0 14 
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 Marsh Sandpiper - This species has an extremely wide range. The global population is 53.
estimated to be around 260,000-1,200,000 individuals and therefore it is listed as a globally 
not threatened species. In Sri Lanka it is listed as a winter visitor. The maximum number 
recorded in the survey area is 3,073 individuals. The species was recorded in the 
transmission line corridor passing through the Vankalai sanctuary. The peak population 
found in the survey area is 1.2% of the global population and 3.1% of the flyway population. 
Therefore, as it supports more than 1% of the global and flyway populations of a 
migratory/congregatory species the Vankalai Sanctuary and the Saltern are Critical Habitat 
(see Figure 20) for Marsh sandpiper. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 80 
 

1810 
 

350 
Saltern 10 

 
1000 

 
5 

Korakulam 4 
 

4 
 

20 
Erukkalampiddy Lagoon      
Mannar Island - North Shore 50 

   
12 

Mannar Island - South Shore 
  

259 
 

275 
Total 144 0 3073 0 662 

 
Figure 20. Habitats where Marsh Sandpipers are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Korakulam; 4 - Saltern; 5 - Wetlands on 
either side of the railway line; 6 - Wetlands on either side of the Causeway; 7 - Wetlands in the 
northwestern edge of the Vankalai Sanctuary; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 
- Wetlands in the southwestern end of Vankalai Sanctuary). 
 

 
 

 Brown-headed Gull - This species has an extremely wide range. The global population is 54.
not known but considered to be stable and therefore it is listed as a globally not threatened 
species. The flyway population is estimated to be 140,000 (Wetlands International). In Sri 
Lanka it is listed as a winter visitor. The maximum number recorded in the survey area is 
10,600 individuals. The species was recorded in the transmission line corridor passing 
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through the Vankalai sanctuary and the site selected for the windfarm. The peak population 
found in the survey area was 7.6% of the flyway population. Therefore, as it supports more 
than 1% of the global and flyway populations of a migratory/congregatory species, the north 
and south shores of Mannar Island are Critical Habitat (see Figure 21) for Brown-headed 
Gull. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 400 
 

1300 
 

600 
Saltern 34 

 
10 

  Korakulam 67 
 

150 100 600 
Erukkalampiddy Lagoon   300 

 
1400 

Mannar Island - North Shore 2400 
 

3850 
 

4000 
Mannar Island - South Shore 2500 

 
5000 

 
450 

Total 5401 0 10610 100 7050 

 

Figure 21. Habitats where Brown-headed Gulls are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Korakulam; 5 
- Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary). 
 

 
 Common Redshank - This species has an extremely wide range. The global population is 55.
estimated to be around 960,000-2,600,000 individuals (IUCN Red List database) and 
therefore it is listed as globally not threatened. In Sri Lanka it is listed as a winter visitor. 
The maximum number recorded in the survey area is 2,377 individuals. The species was 
recorded in the transmission line corridor passing through the Vankalai sanctuary. The peak 
population found in the survey area was 0.24% of the global population and 2.4% of the 
flyway population. Therefore, as it supports more than 1% of the flyway populations of a 
migratory/congregatory species the Vankalai Sanctuary (see Figure 22), is a Critical Habitat 
for Common Redshank. 
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Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 1800 950 950  20 
Saltern      
Korakulam 110  110   
Erukkalampiddy Lagoon      
Mannar Island - North Shore 450  300  45 
Mannar Island - South Shore 17 2 25  10 
Total 2377 952 1385 0 75 

 

Figure 22. Habitats where Common redshanks are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 – Korakulam; 5 
- Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary; 10 - Wetlands in the northwestern edge of the Vankalai Sanctuary). 
 

 
 

 Black-headed Ibis - T This species has an extremely wide range. The global population is 56.
estimated to be around 15,000-30,000 individuals (IUCN Red List database) and declining 
and therefore it is listed as globally near threatened species. In Sri Lanka it shows an Island 
wide distribution and a very stable population. The maximum number recorded in the 
survey area was 423 individuals. The species was recorded in the transmission line corridor 
passing through the Vankalai sanctuary. The peak population found in the survey area was 
2.82% of the Global and 1.7% of the flyway population. Therefore, as it supports more than 
1% of the global and flyway populations of a migratory/congregatory species the Vankalai 
Sanctuary (see Figure 23) is Critical Habitat for Black-headed Ibis. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 56 10 75 75 325 
Saltern   5   
Korakulam 3   2 75 
Erukkalampiddy Lagoon   1  23 
Mannar Island - North Shore 20  2   
Mannar Island - South Shore 25     
Total 104 10 83 77 423 
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Figure 23. Habitats where Black Headed Ibises are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 – Korakulam; 5 
- Saltern; 6 - Wetlands on either side of the railway line; 7 - Wetlands on either side of the 
Causeway; 8 - Periya Kalapuwa in the Vankalai Sanctuary; 9 - Wetlands in the southwestern 
end of Vankalai Sanctuary; 10 - Wetlands in the northwestern edge of the Vankalai Sanctuary). 
 

 
 

 Little Egret - This species has an extremely wide range. The global population is estimated 57.
to be around 659,000-3,140,000 individuals (IUCN Red List database) and increasing. 
Therefore, it is listed as globally not threatened species. In Sri Lanka it is a very common 
resident species showing an island wide distribution. The maximum number recorded in the 
survey area was 2,079 individuals. The species was recorded in the transmission line 
corridor passing through the Vankalai sanctuary. The peak population found in the survey 
area was 0.3% of the global population. Since there is no flyway population and the area 
supports less than 1% of the global population of a migratory/congregatory species, the 
survey area is not critical habitat for Little egret. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 1000 200 142 34 175 
Saltern 250  45 250 45 
Korakulam 29 12 20 12  
Erukkalampiddy Lagoon   24 12 15 
Mannar Island - North Shore 450 10 85 25 89 
Mannar Island - South Shore 350 34  57 24 
Total 2079 256 545 128 381 

 

 Indian Cormorant - This species has a wide range across India and Sri Lanka. The global 58.
population size is not known. In Sri Lanka it is a resident species with a wide distribution 
and stable population. The maximum number recorded in the survey area was 624 
individuals. The species was recorded in the transmission line corridor passing through the 
Vankalai sanctuary. Since there is no flyway population and the area supports only a very 
small fraction of the National population, the survey area is not a critical habitat for Indian 
Cormorant. 
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Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 200 10 10 12 60 
Saltern   10 24 24 
Korakulam 24  24 150  
Erukkalampiddy Lagoon   100 23 19 
Mannar Island - North Shore 150 23 23  16 
Mannar Island - South Shore 250 10   2 
Total 624 43 167 209 121 

 

 Yellow-wattled Lapwing - This species has a wide range across South Asia. The global 59.
population is estimated to be around 5,000 to 10,000 individuals and stable. Therefore the 
species is listed as globally not threatened. In Sri Lanka it is a resident species with a wide 
distribution in the island and a stable population. The maximum number recorded in the 
survey area was 75 individuals. The species was recorded in the transmission line corridor 
passing through the Vankalai sanctuary. No site on its own supported >1% of the global 
population, but the peak count in the survey area exceeded that threshold. Since there is no 
flyway population and the area supports only a very small fraction of the global and National 
population (even though maximum count exceeded the 1% threshold of Global Population), 
the survey area is not a critical habitat for yellow-wattled lapwings. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 10 12 2 31 5 
Saltern      
Korakulam 8 5 5 4 2 
Erukkalampiddy Lagoon    40 6 
Mannar Island - North Shore   2  2 
Mannar Island - South Shore      
Total 18 17 9 75 15 

 

 Red-wattled Lapwing - This species has an extremely wide range. The global population 60.
size is not known. In Sri Lanka it is a very common resident species with a wide distribution 
and the population shows an increasing trend. The maximum number recorded in the 
survey area was 151 individuals. The species was recorded in the transmission line corridor 
passing through the Vankalai sanctuary. Since there is no flyway population and the area 
supports only a very small fraction of the National population, the survey area is not a 
critical habitat for red-wattled lapwings. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 13 14 85 32 10 
Saltern   4 2 2 
Korakulam 10 15 8 3 10 
Erukkalampiddy Lagoon   9 15 6 
Mannar Island - North Shore 35 2 35 4 5 
Mannar Island - South Shore 6 4 10 10 15 
Total 64 35 151 66 48 

 

 Lesser Crested Tern - This species has an extremely wide global range. The global 61.
population size is not known but considered to be stable and therefore listed as globally not 
threatened. In Sri Lanka it is listed as a common winter visitor with a small breeding 
population present in the third island of the Adams Bridge National Park, which is listed as 
Critically endangered. The maximum number recorded in the survey area is 3,830 
individuals. The species was recorded in the transmission line corridor passing through the 
Vankalai sanctuary. The peak population found in the survey area was 2.4% of the flyway 
population. Therefore, as it supports more than 1% of the flyway populations of a 
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migratory/congregatory species the north shore of Mannar Island (see Figure 24) is Critical 
Habitat for Lesser Crested Tern. 

 
Location Winter-14 Summer 14 Winter 15 Summer 15 Winter 16 

Vankalai Sanctuary 90  20  16 
Saltern      
Korakulam      
Erukkalampiddy Lagoon   560  3 
Mannar Island - North Shore 75 150 3000  100 
Mannar Island - South Shore 250 4 250  180 
Total 415 154 3830 0 299 

 

Figure 24. Habitats where Lesser Crested Terns are frequently observed (1 - North Shore of 
Mannar Island, 2 - South shore of Mannar island; 3 - Erukkalampiddy Lagoon; 4 - Wetlands on 
either side of the railway line; 5 - Wetlands on either side of the Causeway) 

 

 

Restricted Range Species Assessment 
 

 According to GN6, a restricted-range species is defined as follows:  62.
 For terrestrial vertebrates, a restricted-range species is defined as those species which 

have a historical breeding range of 50,000 km2 or less. 
 For marine systems, restricted-range species are provisionally being considered those 

with an extent of occurrence of 100,000 km2 or less. 
 For freshwater systems, a standardized threshold has not been developed as the 

measurement of a species’ range itself is problematic. 
 

 Sri Lanka does not have any species that qualify under restricted range definition in a 63.
global sense. The species listed below are considered to be restricted range species within 
Sri Lanka but as they are not globally restricted and do not trigger critical habitat. 
 

 Long-tailed Shrike Lanius schach - This species has an extremely wide range in Asia and it 64.
is therefore listed as globally not threatened. The global population is not known and hence 
the global population trend is also not known. In Sri Lanka it is a small breeding population 
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occurs in the northern region, which is listed as vulnerable as it is considered a restricted 
range species in Sri Lanka. Population counts for this species have not been recorded. 
Both Vankalai Sanctuary and Mannar Island lie within the range of this. However, the total 
population found in the survey area is less than 1% of the global population. 

 
 Eurasian Collared-dove Streptopelia decaoto: This species has an extremely wide global 65.
range. The global population is estimated to be around 8,000,000 individuals and therefore 
listed as globally not threatened. Further its population is increasing. In Sri Lanka this 
species is restricted to northern region and it is a common inhabitant in the northern region. 
Its population size is not known. The species was recorded in the transmission line corridor 
and the wind farm. However, the total population found in project affected area is less than 
1% of the global population. 

 
 Grey Francolin: Francolinus pondicerianus This species has an extremely wide global 66.
range. The global population has not been estimated but species is reported to be common 
in its range states and therefore stable. The species is listed as globally not threatened. In 
Sri Lanka this species is restricted to northern region and it is a common inhabitant in the 
northern region. Its population size is not known. The species was recorded in the 
transmission line corridor and the wind farm. However, the total population found in project 
affected area is less than 1% of the global population. Further, it is a ground dwelling bird 
and not at risk of coming into collision with the transmission line or wind turbines. Its habitat 
will, however, be affected during erection of transmission towers and wind turbines. 

 
 Black Kite Milvus migrans: This species has an extremely wide range. The global 67.
population is estimated to be around 1,470,000 to 1,980,000 individuals and therefore listed 
as globally not threatened. In Sri Lanka this species is restricted to northern region and it is 
a common inhabitant in the northern region. Its population size is not known. The species 
was recorded in the transmission line corridor and the wind farm. However, the total 
population found in project affected area is much less than 1% of the global population. 

 
 As all of the above species are not globally restricted range species they do not trigger 68.
critical habitat. 

 
Endemic Species Assessment 
 

 According to GN6, an endemic species is defined as one that has ≥95% of its global range 69.
inside the country or region of analysis. Two such species were recorded during the 
baseline surveys; common woodshrike and Pompadour green pigeon. 
 

 Common Woodshrike Tephrodornis pondicerianus: The species show an island wide 70.
distribution and is a common endemic in Sri Lanka. The population size is not known. The 
species was recorded in both transmission line corridor and wind farm. However, based on 
the known distribution of the species the population found in the project impacted area is 
less than 1% of the Sri Lankan population and therefore the survey area is not a critical 
habitat for this species.  

 
 Pompadour Green Pigeon Treron pompadora: The species show an island wide 71.
distribution and is a common endemic in Sri Lanka. The population size is not known. The 
species was recorded in both transmission line corridor and wind farm. However, based on 
the known distribution of the species the population found in the project impacted area is 
less than 1% of the population and therefore the survey area is not a critical habitat for this 
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species. 
 

 Neither of the two Sri Lankan endemics recorded in the survey area were therefore 72.
considered to trigger Critical Habitat. 

 
Table 3. Summary of Species for which Critical Habitat Supported 

Species Reason for Critical Habitat  Extent of Critical Habitat  

Globally CR/EN 

Great Knot >1% flyway population Erukkalampiddy Lagoon 
Nationally CR/EN 

Spot Billed Duck Nationally important concentration of 
nationally critically endangered species  

Korakulam and Vankalai sanctuary – 
transmission line corridor used as a 
feeding area  

Caspian Tern Nationally important concentration of 
nationally critically endangered species 

Vankalai Sanctuary, Erukkalampiddy 
Lagoon and the north shore of Mannar 
Island. 

Common Tern Nationally important concentration of 
nationally critically endangered species 

Vankalai Sanctuary, Erukkalampiddy 
Lagoon and the north and south shores of 
Mannar Island 

Gull-billed Tern Nationally important concentration of 
nationally critically endangered species 

Vankalai Sanctuary, Korakulam, 
Erukkalampiddy Lagoon and the north and 
south shores of Mannar Island 

Migratory and Congregatory Species  

Spot billed pelican >1% global population of a migratory or 
congregatory species 

Vankalai Sanctuary  

Curlew Sandpiper BirdLife International’s Criterion A4 for 
congregations  

Vankalai Sanctuary, Saltern and the north 
shore of Mannar Island 

Northern pintail Ramsar site Criterion 5 Vankalai sanctuary 
Greater flamingo  Ramsar site Criterion 5 and 6 Vankalai sanctuary 
Eurasian wigeon Ramsar site Criterion 5 and 6 Vankalai sanctuary  
Garganey >1% flyway population of a migratory or 

congregatory species 
Vankalai Sanctuary, Korakulam and the 
south shore of Mannar Island 

Black-tailed godwit Ramsar site Criterion 5 and 6 Vankalai sanctuary and Korakulam 
Painted stork >1% global population of a migratory or 

congregatory species 
Vankalai sanctuary and Korakulam 

Eurasian Spoonbill >1% flyway population of a migratory or 
congregatory species 

Vankalai Sanctuary 

Black-headed Ibis >1% flyway population of a migratory or 
congregatory species 

Vankalai Sanctuary 

Kentish plover > 1% of the flyway population of a 
migratory/congregatory species 

Vankalai sanctuary and Erukkalampiddy 
Lagoon 

Lesser sand plover >1% global population of a migratory or 
congregatory species 

Vankalai Sanctuary, Saltern and north 
shore of Mannar Island 

Little stint  >1% global population of a migratory or 
congregatory species 

Vankalai Sanctuary, Saltern and north 
shore of Mannar Island 

Common Redshank >1% flyway population of a migratory or 
congregatory species 

Vankalai Sanctuary 

Marsh sandpiper  >1% global population of a migratory or 
congregatory species 

Vankalai sanctuary, Saltern 

Brown headed gull > 1% of the flyway population of a 
migratory/congregatory species 

North and south shores of Mannar Island 

Lesser Crested Tern >1% flyway population of a migratory or North shore of Mannar Island 
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Species Reason for Critical Habitat  Extent of Critical Habitat  

congregatory species 
Restricted range 

None   
Endemic 

None    
 
Critical Habitat Assessment Methods 
 
Assessment Methodology 
 

 The key test for this assessment is whether the ADB Critical Habitat requirements in 73.
paragraph 28 of Appendix 1 of ADB’s Safeguard Policy Statement (SPS) 2009 can be met 
by the project. That paragraph states that: 

“No project activity will be implemented in areas of critical habitat9 unless the following 
requirements are met: 
(i) There are no measurable adverse impacts, or likelihood of such, on the critical habitat 
which could impair its high biodiversity value or the ability to function. 
(ii) The project is not anticipated to lead to a reduction in the population of any 
recognized endangered or critically endangered species10 or a loss in area of the habitat 
concerned such that the persistence of a viable and representative host ecosystem be 
compromised. 
(iii) Any lesser impacts are mitigated in accordance with para. 27.” 
 

 Paragraph 27 of the SPS Appendix 1 referred to above states that: 74.
“Mitigation measures will be designed to achieve at least no net loss of biodiversity. 
They may include a combination of actions, such as post project restoration of habitats, 
offset of losses through the creation or effective conservation of ecologically comparable 
areas that are managed for biodiversity while respecting the ongoing use of such 
biodiversity by Indigenous Peoples or traditional communities, and compensation to 
direct users of biodiversity.” 
 

 This assessment is also being informed by reference to the other international assessment 75.
methodologies produced by Scottish Natural Heritage (2006) for the wider countryside, the 
UK Institute for Ecological and Environmental Management (2006) and Percival (2007) – an 
assessment methodology widely used in the wind industry. This includes evaluation of the 
conservation importance (all Critical Habitat species have been classed as very high 
sensitivity) of the bird populations present in the study area, and the magnitude of the likely 
effects on those receptors (as described in Table 4). 

                                                
9
 Critical habitat is a subset of both natural and modified habitat that deserves particular attention. Critical habitat 

includes areas with high biodiversity value, including habitat required for the survival of critically endangered or 
endangered species; areas having special significance for endemic or restricted-range species; sites that are critical 
for the survival of migratory species; areas supporting globally significant concentrations or numbers of individuals of 
congregatory species; areas with unique assemblages of species or that are associated with key evolutionary 
processes or provide key ecosystem services; and areas having biodiversity of significant social, economic, or 
cultural importance to local communities. Critical habitats include those areas either legally protected or officially 
proposed for protection, such as areas that meet the criteria of the World Conservation Union classification, the 
Ramsar List of Wetlands of International Importance, and the United Nations Educational, Scientific, and Cultural 
Organization’s world natural heritage sites. 
10 As defined by the Word Conservation Union’s Red List of Threatened Species or as defined in any national 
legislation. 
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Table 4. Definition of terms relating to the magnitude of ornithological impacts 
Magnitude Definition 
VERY HIGH Total loss or very major alteration to key elements/ features of the baseline conditions 

such that post development character/ composition/ attributes will be fundamentally 
changed and may be lost from the site altogether. 

Guide: >80% of population/habitat lost 

HIGH Major alteration to key elements/ features of the baseline (pre-development) conditions 
such that post development character/composition/attributes will be fundamentally 
changed. 

Guide: 20-80% of population/habitat lost 

MEDIUM Loss or alteration to one or more key elements/features of the baseline conditions such 
that post development character/ composition/ attributes of baseline will be partially 
changed. 

Guide: 5-20% of population/habitat lost 

LOW Minor shift away from baseline conditions.  Change arising from the loss/ alteration will 
be discernible but underlying character/ composition/ attributes of baseline condition will 
be similar to pre-development circumstances/patterns. 

Guide: 1-5% of population/habitat lost 

NEGLIGIBLE Very slight change from baseline condition.  Change barely distinguishable, 
approximating to the “no change” situation. 

Guide: <1% of population/habitat lost 

Collision Risk Modelling Methodology (Wind Turbines) 
 

 One of the main potential ornithological impacts of concern for the Mannar wind farm is 76.
collision with the operational turbines. Collision risk modelling (CRM) has therefore be 
undertaken following the method of Band et al.  (2007), as extensively used in the UK and 
elsewhere. Details of the original SNH guidance on this model (Band 2000) are available 
from the SNH web site at <www.snh.gov.uk/docs/C205425.pdf>. The model runs as a two-
stage process. Firstly, the risk is calculated making the assumption that flight patterns are 
unaffected by the presence of the wind turbines, i.e. that no avoidance action is taken. This 
is essentially a mechanistic calculation, with the collision risk calculated as the product of (i) 
the probability of a bird flying through the rotor swept area, and (ii) the probability of a bird 
colliding if it does so. This probability is then multiplied by the estimated numbers of bird 
movements through the wind farm rotors at the risk height (i.e. the height of the rotating 
rotor blades) in order to estimate the theoretical numbers at risk of collision if they take no 
avoiding action. 
 

 The second stage then incorporates the probability that the birds, rather than flying blindly 77.
into the turbines, will actually take a degree of avoiding action, as has been shown to occur 
in all studies of birds at existing wind farms (Urquhart 201011). Discussion as to the most 
appropriate avoidance rates to apply is included in the following section. 

 
 The CRM has been carried out for the Critical Habitat trigger species that were observed 78.
flying within the collision risk zone at risk height, for both the wind turbines and for the 
overhead power line. 

 
 The collision modelling requires a range of input data on the wind turbine specifications, 79.

                                                
11 See SNH web site: www.snh.gov.uk/docs/B721137.pdf 
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which have been provided by the CEB (Table 5). This modelling has taken a reasonable 
worst-case approach, running the model for the turbine likely to give the highest collision 
risk of the options being considered. The model has been run for the current proposed 40-
turbine layout being assessed (the first phase of the Mannar wind farm). Consideration is 
also given to the risks that would be posed but the further phases of the wind farm. 
 

Table 5. Wind turbine data to be used in the collision risk modelling. 

Specification Turbine input data 

Number of turbines 40 

Hub height 80-120m 

Rotor diameter 90-115m 

Height to blade tip (max) 177.5m 

Minimum height of blade above ground 22.5m 

Rotational speed (variable – mean of range used) 5-20rpm (mean 12.5rpm) 

Blade maximum chord 4.5m 

Blade pitch (variable – mean value used) 6° 

Turbine operation time (when not constrained by 
high/low wind speed or maintenance activity) 

90% 

 

 The collision model also requires data on bird body size and flight speed. Body sizes and 80.
baseline mortality rates were taken from Robinson (2005) and Grimmet et al. (2012) and 
flight speeds from Alerstam et al. (2007). 
 

 The results of any collision risk modelling using the Band et al. (2007) approach is highly 81.
sensitive to the avoidance rate used (Chamberlain et al. 2006). Application of an 
appropriate rate is therefore of fundamental importance in undertaking such modelling. 
However, there are very few studies at existing wind farms where avoidance rates have 
been fully determined, comparing pre-construction flight activity with the actual numbers of 
collisions post-construction (Urquhart 2010). The approach generally used to address this is 
to apply a precautionary rate based on the available data, such that any collision prediction 
is unlikely to be exceeded (i.e. represents a reasonable worst case). Where data on actual 
avoidance rates of particular species/groups have been established, then this has usually 
enabled a higher rate to be safely applied. For example, SNH has recently recommended a 
move from a 99% rate to 99.8% for geese based on recent research (Douse 2013). SNH 
now recommends using a value of 99.8% as an avoidance rate for geese (Douse 2013), 
99% for several birds of prey (including Golden Eagle and Hen Harrier), and 98% for most 
other species (Urquhart 2010). 
 

 There is a lack of specific avoidance rate data from Sri Lanka and on the species of 82.
concern at Mannar. As collision avoidance rates are not yet known for the species of 
concern, suitable overseas species have been used as proxies. The selection of 
appropriate rates followed SNH guidance and with reference to the bird-wind farm literature. 
As recommended in SNH guidance, a precautionary 98% was adopted as the default value 
(Urquhart 2010) but the work has also explored whether particular species exhibit similar 
behaviour to more vulnerable species such as White-tailed Sea Eagle and Kestrel, or such 
behaviour that would reduce risk (and hence allow higher rates to be used as is 
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recommended by SNH for Golden Eagle and Hen Harrier for example). The collision risk 
modelling results is presented for each layout for a range of avoidance rates to inform the 
assessment but the most appropriate rate to apply in each specific case will be indicated. 

 
 The collision modelling for the wind farm presented here is limited by the amount of 83.
baseline data available, from only a small number of vantage points and for surveys over 
only a short period of time. These results therefore should be treated with a high degree of 
caution. Their purpose is to inform an indicative preliminary analysis of the collision risk to 
birds, for the wind farm as an associated facility of the proposed transmission line, not a full 
definitive assessment. Should the wind farm proposal progress, further assessment based 
on additional and more detailed baseline surveys is strongly recommended. 

 
Collision Risk Modelling Methodology (Transmission Line) 
 

 The primary ornithological concern regarding the proposed development is the collision risk 84.
posed by the overhead transmission line, where it passes through the Vankalai Sanctuary 
Ramsar site. 
 

 A similar approach to the wind farm collision risk modelling has therefore been adopted for 85.
modelling the collision risk posed by the overhead power line that will connect the wind farm 
to the grid. This has involved the calculation of the percentage of flight paths through the 
transmission line that would result in a collision, then the application of an appropriate 
avoidance rate. The transmission line wires would be between 15m and 45m above the 
ground, and would run for 7.5km through the Vankalai Sanctuary (the key area of concern). 
The risk zone around each wire was calculated for each species dependent on its size 
(wingspan), assuming a precautionary worst case that any flight within a wing-length of a 
wire could result in collision. 

 
 Predicting collision risk of overhead lines requires information on both the vulnerability of 86.
species to collision and the exposure of those species to the risk (i.e. the numbers of flights 
across the transmission line). Whilst vulnerability of different species has been widely 
studied (e.g. Bevanger 1998), there are few studies that have quantified the exposure to 
risk and documented the numbers of collisions that have occurred, both of which are 
needed in order to produce robust measures of avoidance rates (and hence quantify the 
risk). 

 
 Janss and Ferrer (2000) is one of the few studies that have quantified the exposure to risk 87.
and documented the numbers of collisions that have occurred, and this was done for two 
species considered particularly vulnerable to collision, great bustard and common crane. 
Using the data from that study and the collision risk model used here generated estimates 
of avoidance rate of 99.5% for the bustards and 99.98% for the cranes, so these values 
have been used to inform the assessment of the Mannar transmission line. 

 
 As for the wind farm collision modelling, the transmission line modelling is limited by the 88.
amount of baseline data available, from only three vantage points (covering approximately 
1.5km of the 7.5km route through the Ramsar site) and for surveys over only a short period 
of time (Feb-Apr 2014 and Oct-Nov 2015). These results therefore should be treated with a 
high degree of caution. Their purpose is to inform an analysis of the bird collision risk, to 
determine the key species at risk and inform the mitigation measures required. The paucity 
of baseline data has meant that a series of precautionary assumptions have needed to be 
made, so the figures produced should be treated as worst case estimates rather than 
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estimates of the most likely outcome. 
 Finally, the cumulative collision risk of the wind farm and the overhead transmission line in 89.
combination has been considered. 
 

Collision Modelling Interpretation 
 

 Whilst the Band wind turbine collision model and the transmission line risk modelling 90.
produce a quantitative estimate of the numbers of birds that might collide with the wind 
turbines, those numbers need to be put into the context of the existing mortality to enable 
their significance to be assessed. The same level of additional mortality on a population that 
has a low level of background mortality could potentially have a much more important effect 
than on a population with a higher level of existing mortality. The collision mortality needs to 
be assessed in the context of each species population dynamics. As all of the species 
being assessed in this report were of very high sensitivity (Critical Habitat trigger species) 
all non-negligible (>1%) increases over the baseline mortality were identified as potentially 
significant. 
 

 In the context of the Mannar site, the predicted collision mortality has been set against the 91.
Ramsar population background mortality for each of the key species at risk of collision (as 
set out in the Ramsar Information Sheet, and also using the block count data from the wind 
farm baseline surveys). 

 
Collision Risk Modelling Results: Transmission Line 
 

 The results of the collision risk modelling for the transmission line within the Ramsar site 92.
are summarised in Table 6. The results are presented for a range of avoidance rates, with 
99.5% adopted as a worst case used to inform the further assessment (given the results of 
the modelling with the Janss and Ferrer 2000 data discussed above, for a species highly 
vulnerable to collision with power lines, great bustard), and 99.98% as an estimate of the 
more likely outcome (derived from the same study for common crane). The percentage 
increase over the baseline mortality is also given, for that worst case 99.5% avoidance (the 
‘worst case’ being the highest value that could reasonably be expected to occur given the 
available information). 
 
Table 6. Predicted annual number of collisions of critical habitat trigger species with the 

proposed transmission line through the Vankalai Sanctuary Ramsar site. 

Species 

Avoidance rate 
% increase over 

baseline mortality 
Magnitude of 

effect 

98% 99% 99.5% 99.98% 

99.5% 
avoidance 

99.98% 
avoidance 

rate 

Garganey 303.9 152.0 76.0 3.0 1.75%  0.07% Low/negligible 

Eurasian Wigeon 54.3 27.2 13.6 0.5 0.05%  0.002% Negligible 

Indian Spot-billed Duck 11.8 5.9 2.9 0.1 24.34%  0.97% High/low 

Northern Pintail 1030.4 515.2 257.6 10.3 2.53%  0.10% Low/negligible 

Greater Flamingo 51.1 25.6 12.8 0.5 17.84%  0.71% Medium/negligible 

Painted Stork 66.8 33.4 16.7 0.7 12.49%  0.50% Medium/negligible 

Eurasian Spoonbill 9.0 4.5 2.2 0.1 2.12%  0.08% Low/negligible 

Black-headed Ibis 16.4 8.2 4.1 0.2 6.45%  0.26% Medium/negligible 

Spot-billed Pelican 246.9 123.4 61.7 2.5 408.23%  16.33% Very high/medium 
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Species 

Avoidance rate 
% increase over 

baseline mortality 
Magnitude of 

effect 

98% 99% 99.5% 99.98% 

99.5% 
avoidance 

99.98% 
avoidance 

rate 

Indian Cormorant 10.4 5.2 2.6 0.1 5.92%  0.24% Medium/negligible 

Lesser Sand Plover 33.9 16.9 8.5 0.3 0.40%  0.02% Negligible 

Curlew Sandpiper 30.9 15.4 7.7 0.3 0.39%  0.02% Negligible 

Brown-headed Gull 27.7 13.8 6.9 0.3 0.62%  0.02% Negligible 

Caspian Tern 82.0 41.0 20.5 0.8 5.64%  0.23% Medium/negligible 

 

 These results should be considered carefully in light of the issues with the baseline data. 93.
They should be viewed as an index of relative risk rather than accurate predictions of the 
numbers of collisions that are likely to occur. The low total amount of survey time at each 
VP over only a small number of survey days, means that even a single observation can 
skew the results, and makes the results less reliable. The results for Spot-billed Pelican, for 
example, likely over-estimate the actual risk to this species. Similarly, less frequent events 
of importance may have been missed as a result of the sampling strategy. This was 
highlighted by the observation of three additional very large duck flocks of note during the 
VP surveys of the powerline (from VP2) within the Vankalai Ramsar site, though not within 
the main VP survey area (within 20m of the VP survey points). These were all recorded on 
29/11/15; 60,000 Eurasian Wigeon, 30,000 Northern Pintail and 10,000 Garganey. These 
illustrate the large numbers present in the area, and reinforce the need for mitigation 
measures to be applied (as set out below). 
 

 Whilst these predicted number of collisions do need to be treated with considerable caution, 94.
this modelling has still highlighted the key species at risk of collision with the transmission 
line; Indian Spot-billed Duck, Northern Pintail, Greater Flamingo, Painted Stork, Black-
headed Ibis, Spot-billed Pelican, Indian Cormorant and Caspian Tern. Significant collision 
risks to these species cannot be excluded given the information available, indicating the 
need for appropriate mitigation measures to be implemented. 

 
Collision Risk Modelling Results: Wind Farm 
 

 With baseline data from only three vantage points over a short period of time, it should be 95.
made clear that this modelling is only a preliminary indicative assessment. The results of 
the modelling are summarised in Table 7. As for the transmission line modelling, the results 
are presented for a range of avoidance rates, with 98% adopted as a reasonable worst 
case used to inform the further assessment (following SNH guidance, Urquhart 2010). The 
percentage increase over the baseline mortality is also given, for that 98% avoidance. 
 
Table 7. Predicted annual number of collisions of critical habitat trigger species with the 

proposed first 100 MW phase of the Mannar Island wind farm. 

Species 

Avoidance rate % increase 
over 

baseline 
mortality 

(98% 
avoidance) 

Indicative 
magnitude 

of effect 

98% 99% 99.8% 99.9% 

Garganey 11.8 5.9 2.9 1.2 0.3%  Negligible 

Eurasian Wigeon 16.3 8.2 4.1 1.6 0.06%  Negligible 
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Species 

Avoidance rate % increase 
over 

baseline 
mortality 

(98% 
avoidance) 

Indicative 
magnitude 

of effect 

98% 99% 99.8% 99.9% 

Northern Pintail 45.6 22.8 11.4 4.6 0. 5%  Negligible 

Painted Stork 12.7 6.4 3.2 1.3 9.5%  Medium 

Eurasian Spoonbill 1.3 0.7 0.3 0.1 1.2%  Low 

Spot-billed Pelican 3.7 1.9 0.9 0.4 24.7%  High 

Indian Cormorant 1.28 0.64 0.32 0.13 2.9%  Low 

Lesser Sand Plover 0.9 0.4 0.2 0.1 0.04%  Negligible 

Curlew Sandpiper 2.17 1.09 0.54 0.22 0.1%  Negligible 

Brown-headed Gull 30.4 15.2 7.61 3.04 2.7%  Low 

Caspian Tern 8.35 4.18 2.09 0.84 2.3%  Low 
 

 As for the transmission line modelling, these numbers should be treated with a high degree 96.
of caution, and should be viewed as an index of relative risk rather than accurate 
predictions of the numbers of collisions that are likely to occur. This modelling has, 
however, still highlighted the Critical Habitat trigger species that could be at risk of collision 
with the wind turbines; Painted Stork and Spot-billed Pelican. The collision risk to all of 
these species could be significant. It should be noted, though, that given the locations of the 
vantage points from which the baseline data for this analysis were collected, this conclusion 
should at this stage be treated as indicative only, as there were no vantage points within the 
wind farm site itself. Given the habitat present within the wind farm site (predominantly dry 
coastal scrub), it is likely that the currently available data has over-estimated the flight 
activity of many of these waterbird species (and hence the collision risk). 
 

 Further vantage point surveys following international standards (Drewitt 2010, Whitfield et 97.
al. 2010, SNH 2014, Jenkins et al. 2015) should be undertaken to inform a more detailed 
assessment of the Mannar wind farm collision risk, with more vantage points viewing over a 
much extended survey area. This will enable more informed collision modelling to be 
undertaken and the risks fully assessed (and the need for any mitigation to be identified). 

 
Collision Risk: Cumulative Effects 
 

 The cumulative collision risks from the transmission line and the wind farm would be 98.
additive, and they have been set out in Table 8. A worst case assumption has been made 
applying a 98% avoidance for the wind farm and 99.5% for the transmission line. The wind 
farm collision risk has been presented for the first phase, and a further risk for the 
subsequent phase (for a scheme on Mannar Island of 300MW). Given the lack of baseline 
data (from only three vantage points in proximity to the wind farm sites), it had to be 
assumed that flight activity was effectively uniform over all of the identified potential wind 
farm areas on the island. It was not possible to produce any estimates of the collision risk 
from the mainland wind farm area, as no VP data were available from that area, and it is not 
possible to extrapolate from the island data as the habitat on the mainland is different 
(largely rice paddies compared with coastal scrub on the island). 
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Table 8. Cumulative annual collision risk of the transmission line in combination with the Mannar 
Island wind farm. 

Species 

Transmission 
line collision 

risk 

Wind 
farm 

Phase 1 
(100 
MW) 

collision 
risk 

Cumulative 
collision risk 
(transmission 
line + Phase 
1 wind farm) 

% increase of 
cumulative 
risk over 
baseline 
mortality 

Magnitude Additional 
risk from 
Phase 2 
of the 

wind farm 
(further 
200MW) 

Garganey 76.0 11.8 87.7 2.0% Low 23.5 

Eurasian Wigeon 13.6 16.3 29.9 0.1% Negligible 32.7 
Indian Spot-billed 
Duck 

2.9 0 2.9 24.3% High 0 

Northern Pintail 257.6 45.6 303.2 3.0% Low 91.3 

Greater Flamingo 12.8 0 12.8 17.8% Medium 0.0 

Painted Stork 16.7 12.7 29.4 22.0% High 25.5 

Eurasian Spoonbill 2.2 1.3 3.6 3.3% Low 2.6 

Black-headed Ibis 4.1 0 4.1 6.4% Medium 0 

Spot-billed Pelican 61.7 3.7 65.5 432.9% Very high 7.5 

Indian Cormorant 2.6 1.3 3.9 8.8% Medium 2.6 

Lesser Sand Plover 8.5 0.9 9.3 0.4% Negligible 1.8 

Curlew Sandpiper 7.7 2.2 9.9 0.5% Negligible 4.3 

Brown-headed Gull 6.9 30.4 37.3 3.3% Low 60.9 

Caspian Tern 20.5 8.4 28.9 7.9% Medium 16.7 

 
Barrier Effects 
 

 Both the transmission line and the wind farm have the potential to act as a barrier to bird 99.
flights, which could be important if they were located on routes that were used by large 
numbers of birds and there were no alternative routes around the barriers (or if any 
alternative route involved significantly greater energy expenditure). However, the baseline 
surveys of bird flight activity at the site have shown that the more important flight routes are 
broadly parallel to the transmission line and to the longer axis of the wind farm, so it is not 
considered that any barrier effects of either the transmission line or the wind farm would be 
significant. 
 

Disturbance during Construction and Operation 
 

 The construction works for the transmission line across the Vankalai Sanctuary will avoid 100.
the main waterfowl winter season, so bird numbers at risk of disturbance will be 
substantially lower. As a result, only negligible magnitude disturbance effects are predicted 
during construction, which would not be significant for any of the Critical Habitat trigger 
species. Operational disturbance is also predicted to be negligible magnitude and not 
significant. 
 

Summary of Impacts on Critical Habitat Triggers 
 

 This section of the report specifically addresses the potential impacts of the project on 101.
Critical Habitat trigger species to determine if the potential impacts of the overhead line and 
the associated facility, including any increase in bird mortality that may lead to a reduction 
in the species population. 
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 It also examines whether the project may adversely impact on the globally significant 102.
numbers of individuals of congregatory species supported by the sanctuary or impair its 
ability to act as a migratory flyway. 
 
 The proposed transmission line poses a collision threat to a range of wetland species 103.
that form part of the Vankalai Sanctuary Ramsar site wintering waterbird assemblage. 
Numbers of Indian Spot-billed Duck, Northern Pintail, Greater Flamingo, Painted Stork, 
Black-headed Ibis, Spot-billed Pelican, Indian Cormorant and Caspian Tern at risk are 
potentially significant and will require mitigation. 

 
 Collision risk modelling has indicated that a range of important species (including 104.
Painted Stork and Spot-billed Pelican) could also be at significant risk of collision with the 
proposed wind turbines of both the first and subsequent phases of the wind farm. Currently 
only an initial assessment of the effects of the wind farm has been undertaken (as an 
associated facility), but further baseline data and more detailed assessment using those 
data will be required for EIA for that component of the scheme.  

 
Mitigation 
 

 It is clear from this assessment that there are important bird populations that could be 105.
affected by the proposed development, and a package of mitigation measures will therefore 
be required to satisfy the ADB Critical Habitat requirements. These are set out in the 
following section. 
 

Transmission Line Mitigation 
 

 The route of the proposed transmission line has been chosen to minimise habitat loss 106.
within the Ramsar site, utilising the same route as the existing rail track. 
 
 Mitigation will be needed to reduce impacts during the construction (and 107.
decommissioning) phase of the development (through the production and implementation of 
a Construction Method Statement following industry best practice). 

 
 Mitigation measures will be required for operational phase (particularly measures to 108.
reduce collisions with the overhead line passing through the Vankalai Sanctuary Ramsar 
site by using appropriate markers to increase line visibility to birds). All overhead power 
lines should be on ‘bird friendly’ tower design, and all sections passing through the Vankalai 
Sanctuary Ramsar site must be to be marked to increase visibility to flying birds.  

 
 Specific recommendations for the Mannar transmission line where it passes through the 109.
Vankalai Sanctuary Ramsar site are set out below, drawing particularly on BirdLife 
International (2012) and APLIC (2012) guidance and other published studies. Markers such 
as the following would be suitable: 

 
 Bird-FlightTM Diverter (BFD) - preformed, increasing-radius spirals made of extruded, 

high-impact PVC. One end of the spiral grips the power line while the radius quickly 
increases toward the other end of the spiral - see Preformed Line Products 
www.preformed-gb.com (Frost 2008) - the largest size available would be 
recommended, 5m spacing interval. APLIC (2012) notes the following with regard to this 
design: 

“BFDs add some aeolian vibration stabilization since their profile changes the airflow 

http://www.preformed-gb.com/
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over the line.  
BFDs are not recommended for use on transmission line phase conductors (AC or 
DC) with voltage ≥230 kV because of corona effects. 
BFD installation is labor intensive whether by bucket truck, boat, helicopter, or line 
trolley. Robotic installation devices are being developed.” 
 

 Swan-FlightTM Diverter (SFD) - this is a spiral design, also known as a Double Loop 
Bird Flight Diverter. They have two gripping ends and a central spiral with a larger 
diameter. Spacing would be at 10-30m, as these are larger than the BFDs. APLIC (2012) 
notes the following with regard to this design: 

“SFDs can be used on the shield wires of high-voltage lines. 
SFDs on the line add some aeolian vibration stabilization since their profile changes 
the airflow over the line. 
SFDs are not recommended for use on transmission line phase conductors (AC or 
DC) with voltages ≥230 kV because of corona effects. 
Wind and ice loading should be considered, as these have been a concern in Canada 
and the northern United States (N. Heck, pers. comm.). 
Colors of some SFDs may fade. 
Installation is labor intensive whether done from bucket truck, boat, helicopter, or line 
trolley. Robotic installation devices are also being developed. 
 

The ‘Avifaune Spiral’ is a very similar product used widely in France. It is available in 
red and white, with a recommendation to use alternate colours along a line. 
 

 Inotec BFD88 - a reflective stainless steel sphere of 70mm diameter (Vosloo and 
Rooyen 2008), 5m separation recommended. It is attached to a metal spiral, which is 
attached to the wire. When installed they appear as small metal spheres suspended 
from the wire. This device is made of 316-grade stainless steel and is naturally reflective 
and corrosion resistant. The crimp is made from marine grade aluminum, a highly 
durable adhesive, and conductive rubber. 
 

 Aerial Marker Spheres (Aviation Balls) - larger coloured spheres, designed to increase 
visibility of the wires to low-flying aircraft but they have frequently been used to reduce 
bird collisions as well- see Preformed Line Products - www.preformed-gb.com (Frost 
2008). They are large so can be used at greater separation distance, typically 30-100m 
(APLIC 2012). Yellow is thought to be the most effective colour, with black stripes on the 
yellow increasing visibility further (if available). APLIC (2012) makes the following 
observations with regard to aerial marker spheres: 
“Improper design or installation of aerial marker spheres on phase conductors or shield 
wires can cause spheres to work loose and slide to the center of the span or be pushed 
by wind to the end of a span. Line damage from this may cause an outage. 
Aerial marker sphere size should be compatible with the design constraints of the line.  
For example, very large spheres can be heavy and should only be used on lines that can 
handle this weight. 
Adding aerial marker spheres can affect line tension and structure design more than 
other devices, particularly in areas where heavy ice and wind loading occurs. 
Accommodating the additional loading could affect construction costs. 
When installed on higher voltage conductors, there can be corona damage (depending 
on the type of marker balls). To avoid corona damage, marker balls designed for 
installation on higher voltage lines, though more costly, should be used. 
Spheres are moderately labor-intensive to install on an existing line, but less costly when 

http://www.preformed-gb.com/
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added to a new line during construction. 
Although aerial marker spheres are more costly per unit than spirals, the overall cost of 
marking new or existing lines would be about the same because fewer spheres would be 
required. 
The legal counsel of some utility companies objects to the use of aerial marker spheres 
to prevent bird collisions. They prefer that spheres be used only in compliance with FAA 
regulations to mark hazards to aircraft. 
Depending upon the location, aerial marker spheres can be targets for irresponsible 
shooters. 
The size and number of aerial marker spheres used may result in visual degradation of 
environments where esthetics are important (tourist areas, scenic mountain views, 
historic areas, etc.).” 
 

 In summary, either the Swan-Flight Diverter (at 10-30m separation) or Aerial Marker 110.
Spheres (at 30-100m separation) would be the most suitable markers for use for the bird 
species at risk at this location, and either would be suitable mitigation. Therefore, the EMP 
includes a measure to install and maintain either Swan-Flight Divertor or Aerial Marker 
Spheres at the stated separations. 
 
 Even with these measures in place, however, there will still be residual, albeit reduced 111.
impact, as set out in Table 15 below.  

 
 Therefore, in order to meet the ADB SPS no net loss requirement, this will require further 112.
mitigation to ensure no net loss. 

 
 The Ramsar site currently has no specific targeted management plan, so a key part of a 113.
mitigation package should provide the resources to address this gap. It is proposed that the 
transmission line mitigation should include funding for the development of a management 
plan for the Ramsar site, and funding to finance the implementation of that plan for a period 
of five years after the completion of construction of the line. 

 
Wind Farm Mitigation 
 

 The lack of sufficient baseline data on bird numbers and flight activity within the wind 114.
farm site means that it is not possible to currently provide definitive advice on mitigation 
requirements. This will likely include design mitigation, to reduce impacts through site 
design, mitigation to reduce impacts during the construction (and decommissioning) phase 
of the development (through the production and implementation of a Construction Method 
Statement following industry best practice), and possibly measures during the operational 
phase to reduce collision risk. CEB has agreed that if EIA of the wind park cannot 
demonstrate negligible collision risk then wind turbines will be curtailed during the breeding 
and/or migratory period as appropriate. 
 

Biodiversity Management Plan 
 

 A Biodiversity Management Plan will need to be developed for the project to ensure no 115.
net loss of biodiversity and implementation of a program to promote and enhance the 
conservation aims of the sanctuary in accordance with ADB’s SPS 2009 requirements for 
Legally Protected Areas. As set out above, this should include the funding of the 
development of a management plan for the Ramsar site and of the implementation of the 
first five years of that plan. 
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Residual Effects 
 

 The collision risk model was re-run, taking into account the proposed mitigation 116.
measures for the transmission line, marking the wires to increase its visibility. Studies have 
shown this to reduced collision risk by about 80% (Barrientos et al. 2012), so this reduction 
has been applied to the Mannar assessment, to determine the residual effects of the 
development. The results of this updated modelling are summarised in Table 9. Whilst the 
predicted numbers of collisions would be much reduced by the mitigation, these still could 
be significant for several species, including Indian Spot-Billed Duck, Greater Flamingo, 
Painted Stork and Spot-Billed Pelican. There would, therefore, still be some residual risk, 
even with the mitigation applied, hence the need for the implementation of the Biodiversity 
Management Plan. 

 
Table 9. Annual collision risk of the transmission line through the Vankalai Ramsar site before 

and after mitigation. 

Species 

Worst case (99.5% avoidance rate) Likely outcome (99.98% avoidance rate) 

Collision 
risk 

(unmitigate
d) 

Collision 
risk (with 
markers) 

% increase 
over 

baseline 
mortality 

(residual) 

Collision 
risk 

(unmitigate
d) 

Collision 
risk (with 
markers) 

% increase 
over 

baseline 
mortality 

(residual) 

Garganey 76.0 15.2 0.35% 3.0 0.61 0.01% 

Eurasian Wigeon 13.6 2.7 0.01% 0.5 0.11 0.0004% 
Indian Spot-billed 
Duck 2.9 0.6 4.87% 0.1 0.02 0.19% 

Northern Pintail 257.6 51.5 0.51% 10.3 2.06 0.02% 

Greater Flamingo 12.8 2.6 3.57% 0.5 0.10 0.14% 

Painted Stork 16.7 3.3 2.50% 0.7 0.13 0.10% 

Eurasian Spoonbill 2.2 0.4 0.42% 0.1 0.02 0.02% 

Black-headed Ibis 4.1 0.8 1.29% 0.2 0.03 0.05% 

Spot-billed Pelican 61.7 12.3 81.65% 2.5 0.49 3.27% 

Indian Cormorant 2.6 0.5 1.18% 0.1 0.02 0.05% 

Lesser Sand Plover 8.5 1.7 0.08% 0.3 0.07 0.003% 

Curlew Sandpiper 7.7 1.5 0.08% 0.3 0.06 0.003% 

Brown-headed Gull 6.9 1.4 0.12% 0.3 0.06 0.005% 

Caspian Tern 20.5 4.1 1.13% 0.8 0.16 0.05% 
 

 The residual cumulative effects after the mitigation measures being implemented to increase the 117.
visibility of the transmission line are summarised in Table 10. This further focusses the key species 
at risk overall: Indian spot-billed duck, painted stork, spot-billed pelican and Caspian tern. It will be 
important to ensure therefore that the Biodiversity Management Plan delivers benefits to these 
species such that there is no net loss. The way in which this will be achieved is set out in that Plan. 
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Table 10. Cumulative annual collision risk of the transmission line in combination with the 
Mannar Island wind farm with transmission line mitigation implemented. 

Species 

Transmission 
line collision 

risk 

Wind 
farm 

Phase 1 
(100 
MW) 

collision 
risk 

Cumulative 
collision risk 
(transmission 
line + Phase 
1 wind farm) 

% increase of 
cumulative 
risk over 
baseline 
mortality 

Magnitude Additional 
risk from 
Phase 2 
of the 

wind farm 
(further 
200MW) 

Garganey 15.2 11.8 27.0 0.6% Negligible 23.5 

Eurasian Wigeon 2.7 16.3 19.1 0.1% Negligible 32.7 
Indian Spot-billed 
Duck 

0.6 0 0.6 4.9% High 0 

Northern Pintail 51.5 45.6 97.2 0.95% Negligible 91.3 

Greater Flamingo 2.6 0 2.6 3.6% Low 0.0 

Painted Stork 3.3 12.7 16.1 12.0% Medium 25.5 

Eurasian Spoonbill 0.4 1.3 1.8 1.7% Low 2.6 

Black-headed Ibis 0.8 0 0.8 1.3% Low 0 

Spot-billed Pelican 12.3 3.7 16.1 106.4% Very high 7.5 

Indian Cormorant 0.5 1.3 1.8 4.1% Low 2.6 

Lesser Sand Plover 1.7 0.9 2.6 0.1% Negligible 1.8 

Curlew Sandpiper 1.5 2.2 3.7 0.2% Negligible 4.3 

Brown-headed Gull 1.4 30.4 31.8 2.8% Low 60.9 

Caspian Tern 4.1 8.4 12.5 3.4% Medium 16.7 

 
 The residual effects on these key species are summarised in Table 11. In order to satisfy 118.
the ADB Critical Habitat Requirement of no net loss, the Biodiversity Management Plan will 
need to deliver benefits to all of the species where the potential effects are non-negligible, 
but particularly those non-negligible transmission line effects (as those would directly affect 
birds within the Vankalai Sanctuary Ramsar site). The only possible effect of the wind farm 
on these species would be collision risk. The wind farm would be located at greater 
distance from the Ramsar site than any possible disturbance effect could occur, and there 
is very little wetland habitat that could possibly be affected. 

 
Table 11. Summary of predicted adverse effects of the transmission line and wind farm on key 

Vankalai Sanctuary Ramsar species, after transmission line mitigation 

Species 
IUCN 

Global 
Red List 

Ramsar 
citation 
species 

Ramsar 
>1% flyway 
population 

Trans-
mission 

line 
collision 

risk 

Wind farm 
collision 

risk 

Cumulative 
collision 

risk 

Trans-
mission line 
disturbance/ 
other effect 

Garganey LC 
 

 N N N N 

Eurasian Wigeon LC   N N N N 
Indian Spot-billed Duck LC  L H N 

Northern Pintail LC  
 

N N N N 

Greater Flamingo LC  
 

L 
 

L N 
Painted Stork NT  L M M N 

Eurasian Spoonbill LC 
 

 L L L N 

Black-headed Ibis NT 
 

 L 
 

L N 
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Species 
IUCN 

Global 
Red List 

Ramsar 
citation 
species 

Ramsar 
>1% flyway 
population 

Trans-
mission 

line 
collision 

risk 

Wind farm 
collision 

risk 

Cumulative 
collision 

risk 

Trans-
mission line 
disturbance/ 
other effect 

Little Egret LC 
 

 
   

N 
Spot-billed Pelican NT  VH H VH N 

Indian Cormorant LC  L L M N 

Kentish Plover LC 
 

 
   

N 

Lesser Sand Plover LC 
 

 N N N N 

Yellow-wattled Lapwing LC 
 

 
   

N 

Red-wattled Lapwing LC 
 

 
   

N 

Black-tailed Godwit NT 
 

 
   

N 

Great Knot EN 
 

 
   

N 

Curlew Sandpiper NT 
 

 N N N N 

Little Stint LC 
 

 
   

N 

Marsh Sandpiper LC 
 

 
   

N 

Brown-headed Gull LC 
 

 N L L N 
Caspian Tern LC  L L M N 

Lesser Crested Tern LC 
 

 
   

N 
Note: VH = very high magnitude effect, H = high, M = medium, L = Low, N = Negligible, blank = no exposure to risk 
from baseline surveys. 

Conclusions 
 

 Baseline bird surveys have been conducted at the site over a two-year period and over a 119.
wide survey area. Though there are some limitations with regard to the data available, it is 
clear that the survey area supports a range of internationally important bird populations, 
including several that trigger Critical Habitat. The highest conservation importance are 
those species associated with the Ramsar site, though the survey data show that several of 
these are not restricted to the designated site but range more widely (and hence could 
potentially be affected by the wind farm as well as the overhead transmission line). 
 
 A package of mitigation measures will be required to satisfy the ADB Critical Habitat 120.
requirements, including design mitigation, mitigation to reduce impacts during the 
construction (and decommissioning) phase of the development (through the production and 
implementation of a Construction Method Statement following industry best practice), and 
measures to mitigate the operational phase impacts (particularly measures to reduce 
collisions with the overhead line passing through the Vankalai Sanctuary Ramsar site by 
using appropriate markers to increase line visibility to birds). There will though be some 
residual collision risk to several Critical Habitat species, particularly Indian spot-billed duck, 
painted stork, spot-billed pelican and Caspian tern. 

 
 A Biodiversity Management Plan will need to be developed for the project to offset these 121.
residual risks and ensure no net loss of biodiversity. This will require of a program to 
promote and enhance the conservation aims of the sanctuary in accordance with ADB’s 
SPS 2009 requirements for Legally Protected Areas. It is proposed that this should include 
the funding of the development of a management plan for the Ramsar site and of the 
implementation of the first five years of that plan. Further details are set out in the 
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Biodiversity Management Plan. 
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4.0 BIRD SPECIES SURVEY IN RAMSAR WETLAND AREA RECORDED BETWEEN 
2014-2016 

 
Surveys were conducted during 2014-16 by Professor Devaka K. Weerakoon, Professor 
in Zoology, Department of Zoology, University of Colombo.  
 
Table 1. The detailed list of birds observed in the Mannar Island. 
 
Abbreviations used: TS - Taxonomic status; BrR - Breeding resident; WV - Winter visitor or 
migrant; NCS - National Conservation Status; GCS - Global Conservation Status; LC - Least 
Concern (these birds have healthy populations and are not threatened); NT - Near Threatened 
(these birds are restricted to a small area or their populations are declining and are likely to 
become threatened in the future), NE - Not evaluated (their status has not been determined 
because they will only reside in Sri Lanka for few months of the year); CR - Critically 
Endangered (these birds are highly threatened and will become extinct within a few years if 
necessary conservation actions are not taken); EN - Endangered (these birds are threatened 
and will become extinct within a much longer time span than a species listed as CR if necessary 
conservation actions are not taken); VU - Vulnerable (these birds are threatened and will 
become extinct within a much longer time span than a species listed as CR and EN if necessary 
conservation actions are not taken). TL - Birds recorded along the transmission line trace; WF - 
Birds recorded in the Right Of Way Identified for the Wind Park, VS - Birds observed and 
reported for Vankalai Sanctuary, MI - Birds observed in Mannar island. 
  
Description of the notations used to further clarify national conservation status  
1 Status applies only to the breeding population that is restricted to the northern region of Sri 

Lanka 
2 Status applies only to the small breeding population in Sri Lanka and the winter visitor 

population should be designated as Not Evaluated 
3 Status applies only to the small wild population in Sri Lanka inhabiting the Pigeon Island off 

Trincomalee and rest of the birds are feral and are designated as Not Evaluated 
4 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 
5 Applies only to the small breeding colony present in the coastal sand dunes south of Panama 

and birds found elsewhere in SR Lanka are migrants and should be designated as Not 
Evaluated 

 
Table 2. A comparison of bird data recorded up to 2016 for the Transmission line and the 
associated facility (the proposed Wind Park) with the birds that are recorded for the rest of the 
Mannar Island and Vankalai Bird Sanctuary 
 

Parameter Transmission 
Line 

Wind Park Mannar 
Island 

Vankalai 
Sanctuary 

Overall species richness 66 51 165 108 
Native Species 55 46 91 71 
Migrant Species 7 4 61 30 
Native and Migrant  4 1 13 7 
Endemic Species 0 1 1 1 

Conservation status1 
Not Evaluated2 
Near Threatened 

 
9 
3 

 
6 
3 

 
63 (1) 
9 (6) 

 
33 

5 (3) 
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Least Concern3 
Vulnerable 
Endangered 
Critically Endangered 

50 (66) 
3 
0 
1 

42 (51) 
0 
0 
0 

81 (157) 
5 (1) 

1 
7 

64 (105) 
3 
1 
2 

Notes: 
1  The global conservation status in parenthesis. 
2  All migrant birds are placed in the Not Evaluated category in the National Conservation Status assignment as the 

migrant populations is shared among many countries and therefore, only the global status reflects the true 
conservation status of these bird species. 

3 It should be noted that only a single endemic species has been recorded which, is also a species that show an 
Island wide distribution. Therefore, the global conservation status reflects the true conservation status of the 
species assemblage that inhabits Vankalai Sanctuary and its surroundings. This indicates that more than 95% of 
the birds that are encountered in this region are represented by good populations and hence listed as globally 
least concern. The uniqueness of Vankalai Sanctuary and its surroundings is that they support large populations 
of migrant birds and some of the species although Globally common, have breeding populations only in the 
Northern Region of Sri Lanka and therefore these populations small and are listed under a threatened or near 
threatened category depending on the estimated size of the breeding population for national conservation 
prioritization.  

 
DETAILS OF SURVEYS 2014-2016 
 
This section contains the following sample information: 
 
Sheet 1 - A sample of vantage point count (Altogether six Vantage point surveys were carried 
out to record major bird movements. Out of these three points were located in the Vankalai 
Sanctuary and three points were located inside the Mannar Island). 
 
Sheet 2 - A sample of Water hole count/ block count conducted at Vankalai Sanctuary 
(Altogether six main wetlands were monitored using block counts during migrant and non-
migrant season of the study period (Jan 2014 to March 2016). These include: North Shore, 
South Shore, Erukkalampidi lagoon, Korakulam, Saltern and Vankalai Sanctuary). 
 
Sheet 3 - A sample of Plot count along the line transect laid along the transmission line. 
 
Sheet 4 - A sample of data collected from the 1 square km grid. 
 
The same data collection format is used for transects and grids. Only the sample number 
changes, where transects are numbered using Greek letters and a numeral (e.g alpha 1, Alpha 
2 etc.,) to indicate the plot number along the transect. The grids are numbered using a Roman 
letter and a number (eg. R 24, P 15 etc.,). Altogether 6 transects perpendicular to the island and 
1 transect parallel to the island are used for data collection. Altogether 222 grids were sampled 
both in Mannar Island and Vankalai Sanctuary. Each grid was sampled four times 2014 non-
migrant season, 2015 migrant season, 2015 non-migrants season and 2016 migrant season. 
The map shows the grid and the transects as well as the water holes. 
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Table 1: Birds Found on Mannar Island 

Family Scientific Name English Name Sinhala Name TS NCS GCS TL WF VS MI 

Accipitridae Accipiter badius  Shikra  Kurulugoya BrR LC LC     + + 

Accipitridae Elanus caeruleus  Black-wing Kite  Kaluuris Pathannkussa  BrR NT LC     +   

Accipitridae Haliaeetus leucogaster  White-bellied Sea-eagle  Kusa-ali Muhudukussa  BrR LC LC + + + + 

Accipitridae Haliastur indus  Brahminy Kite  Bamunu Piyakussa  BrR LC LC + + + + 

Accipitridae Milvus migrans  Black Kite  Bora Parakussa  BrR LC LC + + + + 

Accipitridae Spilornis cheela  Crested Serpent Eagle  Silu Sarapakussa  BrR LC LC +   +   

Accipitridae Spizaetus cirrhatus  Changeable Hawk Eagle  Perali Kondakussa  BrR LC LC       + 

Accipitridae Pernis ptilorhyncus  Oriental Honey-buzzard  Silu Bambarakussa  BrR/ WV NT LC     +   

Accipitridae Circus macrourus Pallid Harrier Sudumali Harikussa WV NE NT     +   

Accipitridae Circus pygargus  Montagu’s Harrier  Montegu Harikussa  WV NE LC     +   

Accipitridae Hieraaetus pennatus  Booted Eagle  Kesarupa Rajaaliya  WV NE LC   +   + 

Accipitridae Pandion haliaetus Osprey Kuralakussa WV NE LC      +   

Aegithinidae Aegithina tiphia  Common Iora  Podu Iorawa  BrR LC LC       + 

Alaudidae Alauda gulgula  Oriental Skylark  Peradigu Ahas Thulikawa BrR LC LC + + + + 

Alaudidae Eremopterix grisea  Ashy-crowned Sparrow Lark  Kirulalu Gekurulu-thulikawa  BrR LC LC     + + 

Alaudidae Mirafra affinis Rufous-winged Bushlark  Rathpiya Akul-thulikawa  BrR LC LC + + + + 

Alcedinidae Alcedo atthis  Common Kingfisher  Mal Pilihuduwa  BrR LC LC + + + + 

Alcedinidae Ceryle rudis  Pied Kingfisher  Gomara-pilihuduwa  BrR LC LC     +   

Alcedinidae Halcyon smyrnensis  White-throated Kingfisher  Layasudu Madi-pilihuduwa  BrR LC LC + + + + 

Alcedinidae Pelargopsis capensis Stork-billed Kingfisher  Manathudu Madi-pilihuduwa BrR LC LC     +   

Anatidae Dendrocygna javanica  Lesser Whistling-duck Heen Thamba-seruwa  BrR LC LC +   +   

Anatidae Anas poecilorhyncha  Spot-billed Duck  Thith-hota tharava BrR/ WV CR+ LC +   +   

Anatidae Anas crecca  Common Teal  Podu Tharava WV NE LC     +   

Anatidae Sarkidiornis melanotos  Comb duck Kabaliththa WV NE LC     +   

Anatidae Anas clypeata  Northern Shoveler  Path-thudu tharava WV NE LC     +   

Anatidae Anas acuta  Northern Pintail  Ulpenda tharava WV NE LC     +   

Anatidae Anas querquedula  Garganey Bemmasudu tharava WV NE LC +   +   

Anatidae Anas penelope  Eurasian Wigeon Rankiralu tharava WV NE LC     +   

Anatidae Anas strepera Gadwall Gadwal Seruwa WV NE LC     +   
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Anhingidae Anhinga melanogaster  Oriental Darter Abikava BrR LC NT     +   

Apodidae Cypsiurus balasiensis  Asian Palm Swift  Asiaa Thal-thurithaya  BrR LC LC + + + + 

Ardeidae Ardea cinerea  Grey Heron  Alu Koka  BrR LC LC +   + + 

Ardeidae Ardea purpurea  Purple Heron  Karawal Koka  BrR LC LC + + +   

Ardeidae Ardeola grayii  Indian Pond Heron  Kana-koka  BrR LC LC +   + + 

Ardeidae Bubulcus ibis  Cattle Egret  Geri-koka  BrR LC LC +   + + 

Ardeidae Butorides striatus  Striated Heron  Pala-koka  BrR LC LC     +   

Ardeidae Casmerodius albus  Great Egret  Sudu maha-koka  BrR LC LC +   + + 

Ardeidae Egretta garzetta  Little Egret  Punchi Anu-koka  BrR LC LC +   + + 

Ardeidae Mesophoyx intermedia  Intermediate Egret  Sudu Madi-koka  BrR LC LC +   + + 

Ardeidae Nycticorax nycticorax  Black-crowned Night Heron  Ra kana-koka  BrR NT LC +   + + 

Ardeidae Egretta gularis  Western Reef Egret  Para Anu-koka  WV NE LC     + + 

Artamidae Artamus fuscus Ashy Woodswallow Alu Wanalihiniya BrR LC LC     + + 

Burhinidae Burhinus oedicnemus Eurasian Thick-knee  Eurasia Golukiraluwa BrR LC LC     +   

Burhinidae Esacus recurvirostris  Great Thick-knee  Gal-kiraluwa  BrR LC LC     +   

Campephagidae 
Tephrodornis 
pondicerianus  Common Woodshrike  Podu Wana-saratiththa  En LC LC   + + + 

Charadriidae Vanellus indicus  Red-wattled Lapwing  Rath-yatimal Kirella  BrR LC LC +   + + 

Charadriidae Vanellus malabaricus  Yellow-wattled Lapwing  Kaha-yatimal Kirella  BrR LC LC     + + 

Charadriidae Charadrius alexandrinus  Kentish Plover  Kentish Oleviya  BrR/ WV VU2 LC +   + + 

Charadriidae Charadrius dubius  Little Ringed Plover  Punchi Mala Oleviya  BrR/ WV VU2 LC +   + + 

Charadriidae Charadrius hiaticula  Common Ringed Plover  Loku Mala Oleviya  WV NE LC     + + 

Charadriidae Charadrius leschenaultii  Greater Sand Plover  Raja Wali Oleviya  WV NE LC     + + 

Charadriidae Charadrius mongolus  Lesser Sand Plover  Heen Wali Oleviya  WV NE LC     + + 

Charadriidae Pluvialis fulva  Pacific Golden Plover  Sethkara Ran Maha-oleviya  WV NE LC +   + + 

Charadriidae Pluvialis squatarola  Grey Plover  Alu Maha-oleviya  WV NE LC     + + 

Chloropseidae Chloropsis jerdoni Blue-winged Leafbird  Nilpiya Kolarisiya  BrR LC LC       + 

Ciconiidae Anastomus oscitans  Asian Openbill  Vivarathuduwa  BrR LC LC +   + + 

Ciconiidae Mycteria leucocephala  Painted Stork  Lathuwakiya BrR LC NT     + + 

Cisticolidae Cisticola juncidis  Zitting Cisticola  Iri Pawansariya  BrR LC LC     + + 



 

178 
 

Family Scientific Name English Name Sinhala Name TS NCS GCS TL WF VS MI 

Cisticolidae Prinia hodgsonii  Grey-breasted Prinia  Grey-breasted Prinia  BrR LC LC     +   

Cisticolidae Prinia inornata  Plain Prinia  Sarala Priniya  BrR LC LC +   +   

Cisticolidae Prinia socialis  Ashy Prinia  Alu Priniya  BrR LC LC +   +   

Cisticolidae Prinia sylvatica  Jungle Prinia  Wana Priniya  BrR LC LC     +   

Columbidae Columba livia  Rock Pigeon  Podu Paraviya  BrR CR3 LC + + + + 

Columbidae Streptopelia chinensis  Spotted Dove  Alu Kobeiyya  BrR LC LC + + + + 

Columbidae Streptopelia decaocto  Eurasian Collard Dove  Mala Kobeiyya  BrR NT+ LC + + + + 

Columbidae Treron bicincta  
Orange-breasted Green-
pigeon  Laya-ran Batagoya  BrR LC LC   +     

Coraciidae Coracias benghalensis  Indian Roller  Dumbonna  BrR LC LC     +   

Corvidae Corvus levaillantii Large-billed Crow  Kalu Kaputa  BrR LC LC + + + + 

Corvidae Corvus splendens  House Crow  Kolamba Kaputa  BrR LC LC + + + + 

Cuculidae Centropus sinensis  Greater Coucal  Ati-kukula  BrR LC LC + + + + 

Cuculidae Clamator jacobinus  Pied Cuckoo  Gomara Kondakoha  BrR LC LC   + + + 

Cuculidae Eudynamys scolopacea  Asian Koel  Kowula  BrR LC LC + + + + 

Cuculidae 
Phaenicophaeus 
viridirostris  Blue-faced Malkoha  Wathanil Malkoha  BrR LC LC   + + + 

Cuculidae Cacomantis passerinus  Grey-bellied Cuckoo  Kusalu Gurukoha  WV NE LC     +   

Dicaeidae Dicaeum erythrorhynchos  Pale-billed Flowerpecker  Lathudu Pililichcha  BrR LC LC + +   + 

Dicruidae Dicrurus macrocercus  Black Drongo  Kalu Kawuda  BrR LC LC + + + + 

Dromadidae Dromas ardeola  Crab-plover  Kakulu-oleviya  BrR/ WV CR+ LC     +   

Estrididae Lonchura malacca  Black-headed Munia  Hisakalu Weekurulla  BrR LC LC     +   

Estrididae Lonchura punctulata  Scaly-breasted Munia  Laya Kayuru Weekurulla  BrR LC LC + + + + 

Falconidae Falco peregrinus  Peregrine/ Shaheen Falcon  Para Kurul Ukusugoya  BrR/ WV VU LC     +   

Falconidae Falco tinnunculus  Common Kestrel  Podu Ukusugoya BrR/ WV EN LC     +   

Falconidae Falco amurensis Amur Falcon Amur Kurulugoya  WV NE LC     +   

Glareolidae Cursorius coromandelicus Indian Courser Indu Javalihiniya BrR CR4 LC     +   

Haematopodidae Haematopus ostralegus Eurasian Oystercatcher Eurasia Bolugulla  WV NE LC     + + 

Hirundinidae Hirundo rustica  Barn Swallow  Atu Wahilihiniya  WV NE LC +   + + 

Jacanidae Hydrophasianus chirurgus  Pheasant-tailed Jacana  Savul-penda Diyasaana  BrR LC LC     +   
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Laniidae Lanius schach  Long-tailed Shrike  Dikpenda Sabariththa  BrR VU+ LC +   + + 

Laniidae Lanius cristatus  Brown Shrike  Bora Sabariththa  WV NE LC + + + + 

Laridae Sterna albifrons  Little Tern  Punchi Muhudulihiniya  BrR VU LC     +   

Laridae Sterna bergii  Great Crested Tern  Maha Konda Muhudulihiniya  BrR NT LC   + + + 

Laridae Sterna bengalensis  Lesser Crested Tern  Heen Konda Muhudulihiniya  WV NE LC       + 

Laridae Sterna saundersi  Saunders’s Tern  Saunders Muhudulihiniya  BrR CR4 LC       + 

Laridae Sterna nilotica Gull-billed Tern  Galuthudu Sayurulihiniya  BrR/ WV CR4 LC     + + 

Laridae Sterna caspia  Caspian Tern  Caspia Muhudulihiniya  BrR/ WV CR4 LC     + + 

Laridae Sterna dougalli Roseate Tern Arunu Muhudulihiniya BrR/ WV CR4 LC     +   

Laridae Sterna hirundo Common Tern Podu Muhudulihiniya  BrR/ WV CR4 LC     +   

Laridae Chlidonias hybrida Whiskered Tern  Alupiya Kangul-lihiniya  WV NE LC     + + 

Laridae Chlidonias leucopterus  White-winged Tern  Sudupiya Kangul-lihiniya  WV NE LC     +   

Laridae Larus brunnicephalus  Brown-headed Gull  Bora-hisa Galuviya  WV NE LC     + + 

Laridae Larus cachinnans Heuglin’s Gull  Heuglin Galuviya  WV NE LC     + + 

Laridae Larus ichthyaetus  Pallas’s Gull  Maha Kalu-hisa Galuviya  WV NE LC     +   

Laridae Larus ridibundus  Black-headed Gull  Kalu-his Galuviya  WV NE LC     +   

Meropidae Merops leschenaulti  Chestnut-headed Bee-eater  Thambala-hisa Binguharaya  BrR LC LC   +   + 

Meropidae Merops orientalis  Green Bee-eater  Punchi Binguharaya  BrR LC LC   + + + 

Meropidae Merops philippinus  Blue-tailed Bee-eater  Nilpenda Binguharaya  BrR/ WV CR5 LC + + + + 

Monarchidae Terpsiphone paradisi  Asian Paradise- flycatcher  Asia Rahanmara  BrR/ WV LC LC     + + 

Motacillidae Anthus rufulus  Paddy field Pipit  Keth Varatichcha  BrR LC LC + + + + 

Motacillidae Anthus godlewskii  Blyth’s Pipit  Blyth Varatichcha  WV NE LC     +   

Motacillidae Anthus richardi Richard's Pipit Richard Varatichcha  WV NE LC     +   

Motacillidae Motacilla flava WesternYellow Wagtail Kaha Halapenda  WV NE LC     +   

Muscicapidae Copsychus saularis  Oriental Magpie Robin  Polkichcha BrR LC LC + + + + 

Muscicapidae Saxicoloides fulicata  Indian Robin  Indu Kalukichcha  BrR LC LC + + + + 

Nectariniidae Nectarina asiatica  Purple Sunbird  Dam Sutikka  BrR LC LC + + + + 

Nectariniidae Nectarina lotenia  Loten’s Sunbird  Lotenge Sutikka  BrR LC LC     + + 

Nectariniidae Nectarinia zeylonica Purple-rumped Sunbird Nithamba Dam Sutikka  BrR LC LC + + + + 
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Oriolidae Oriolus xanthornus  Black-hooded Oriole  Kahakurulla BrR LC LC + +   + 

Passeridae Passer domesticus  House Sparrow  Gekurulla BrR LC LC + + + + 

Pelecanidae Pelecanus philippensis  Spot-billed Pelican  Thithhota Pasthuduwa  BrR LC NT     +   

Phalacrocoracidae Phalacrocorax fuscicollis  Indian Cormorant  Indu Diyakava  BrR LC LC +   + + 

Phalacrocoracidae Phalacrocorax niger  Little Cormorant  Punchi Diyakava  BrR LC LC +   + + 

Phalaropodidae Phalaropus lobatus Red-necked Phalarope Rathgela Diyawatuwa WV NE LC     +   

Phasianidae Coturnix chinensis  Blue-breasted Quail Laya-nil Piriwatuwa  BrR  EN LC       + 

Phasianidae Francolinus pondicerianus  Grey Francolin Alu Ussawatuva  BrR NT+ LC + + + + 

Phasianidae Pavo cristatus  Indian Peafowl Monora  BrR LC LC + +   + 

Phoenicopteridae Phoenicopterus roseus Greater Flamingo  Raja Siyakkaraya  WV NE LC     + + 

Picidae Dinopium benghalense  Black-rumped Flameback  Rath-karela  BrR LC LC + + + + 

Pittidae Pitta brachyura  Indian Pitta  Avichchiya WV NE LC + + + + 

Ploceidae Ploceus manyar Streaked Weaver  Pan Wadukurulla  BrR NT LC     +   

Ploceidae Ploceus philippinus  Baya Weaver  Ruk Wadukurulla  BrR LC LC     +   

Podicipedidae Tachybaptus ruficollis  Little Grebe  Punchi Gembithuruwa  BrR LC LC     +   

Psittacidae Psittacula krameri  Rose-ringed Parakeet  Rana Girawa  BrR LC LC + + + + 

Pycnonotidae Pycnonotus cafer  Red-vented Bulbul  Kondaya BrR LC LC + + + + 

Pycnonotidae Pycnonotus luteolus  White-browed Bulbul  Bamasudu Kondaya  BrR LC LC + + + + 

Rallidae Amaurornis phoenicurus  White-breasted Waterhen  Laya-sudu Korawakka  BrR LC LC +   + + 

Rallidae Fulica atra  Common Coot  Podu Kithala  BrR LC LC     +   

Rallidae Gallinula chloropus  Common Moorhen  Podu Gallinuwa  BrR LC LC     +   

Rallidae Porphyrio porphyrio  Purple Swamphen  Dam Medi-kithala  BrR LC LC     +   

Ramphastidae Megalaima haemacephala Coppersmith Barbet  Rathlaye Kottoruwa  BrR LC LC + + + + 

Ramphastidae Megalaima zeylanica  Brown-headed Barbet  Polos Kottoruwa  BrR LC LC + + + + 

Recurvirostridae Himantopus himantopus  Black-winged Stilt  Kalupiya Ipalpawa  BrR LC LC     + + 

Recurvirostridae Recurvirostra avosetta  Pied Avocet  Gomara Avasatha  WV NE LC     +   

Scolopacidae Actitis hypoleucos  Common Sandpiper  Podu Siliththa  WV NE LC +   + + 

Scolopacidae Arenaria interpres  Ruddy Turnstone  Rath Galperaliya  WV NE LC     +   

Scolopacidae Calidris alpina  Dunlin Dumbulu Hinna  WV NE LC     +   
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Scolopacidae Calidris canutus  Red Knot  Rathu Not Hinna WV NE LC     +   

Scolopacidae Calidris ferruginea  Curlew Sandpiper  Kalika Hinna  WV NE LC     + + 

Scolopacidae Calidris minuta Little Stint  Punchi Hinna  WV NE LC     + + 

Scolopacidae Calidris subminuta Long-toed Stint Digaangili Hinna WV NE LC     +   

Scolopacidae Calidris temminckii Temminck's Stint Temminck Hinna  WV NE LC     +   

Scolopacidae Gallinago gallinago  Common Snipe  Podu Kaswatuwa  WV NE LC     +   

Scolopacidae Limicola falcinellus Broad-billed Sandpiper Mathudu-hinna  WV NE LC     +   

Scolopacidae Limosa lapponica  Bar-tailed Godwit  Waira-penda Gohuduwiththa  WV NE LC     + + 

Scolopacidae Limosa limosa  Black-tailed Godwit  Kalu-penda Gohuduwiththa  WV NE LC     +   

Scolopacidae Numenius arquata  Eurasian Curlew  Eurasiya Kalikaya  WV NE NT     + + 

Scolopacidae Numenius phaeopus  Whimbrel Wimburali Kalikaya  WV NE LC + + + + 

Scolopacidae Philomachus pugnax Ruff Lowichchiya WV NE LC     +   

Scolopacidae Tringa glareola  Wood Sandpiper  Wana Silibilla  WV NE LC     + + 

Scolopacidae Tringa nebularia  Common Greenshank  Podu Palapa Silibilla  WV NE LC     + + 

Scolopacidae Tringa ochropus Green Sandpiper Kola Silibilla  WV NE LC     +   

Scolopacidae Tringa stagnatilis  Marsh Sandpiper  Waguru Silibilla  WV NE LC     + + 

Scolopacidae Tringa totanus  Common Redshank  Podu Rathpa Silibilla  WV NE LC     + + 

Scolopacidae Xenus cinereus Terek Sandpiper Terek Silinna  WV NE LC     + + 

Scolopacidae Calidris tenuirostris  Great Knot  Mahanott Hinna  WV NE VU     +   

Sturnidae Acridotheres tristis  Common Myna  Mayna  BrR LC LC + + + + 

Sturnidae Pastor roseus  Rosy Starling  Rosa Sharikawa  WV NE NE     +   

Sturnidae Sturnus pagodarum  Brahminy Starling  Bamunu Sharikawa  WV NE LC       + 

Sylviidae Orthotomus sutorius  Common Tailorbird  Battichcha BrR LC LC + + + + 

Sylviidae Acrocephalus stentoreus  Clamorous Reed Warbler  Gosa Panraviya  BrR/ WV NT LC       + 

Sylviidae Acrocephalus dumetorum  Blyth’s Reed Warbler  Blyths Panraviya  WV NE LC     +   

Sylviidae Sylvia althaea Hume’s Whitethroat   WV NE LC     + + 

Sylviidae Sylvia curruca  Lesser Whitethroat  Heen Gelasudu Rusiraviya  WV NE LC     + + 

Threskiornithidae Platalea leucorodia  Eurasian Spoonbill  Handialawa  BrR LC LC     +   

Threskiornithidae 
Threskiornis 
melanocephalus  Black-headed Ibis  Hisakalu Dakaththa  BrR LC NT     + + 
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Threskiornithidae Plegadis falcinellus Glossy Ibis Silutu Dathuduwa  WV NE LC     +   

Timalidae Dumetia hyperythra Tawny-bellied Babbler Kusakaha Landu-demalichcha  BrR LC LC   + + + 

Timalidae Turdoides affinis  Yellow-billed Babbler  Demalichcha  BrR LC LC + + + + 

Turnicidae Turnix suscitator Barred Button-quail  Bola Watuwa BrR LC LC     +   

Tytonidae Tyto alba Barn Owl Atu Wesbassa  BrR NT LC     +   

Upupidae Upupa epops  Common Hoopoe  Podu Poroluwa BrR LC LC + + + + 
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SHEET 1: VANTAGE POINT SURVEYS 
GRID/PLOT NUMBER Vankalai (Railway track) HABITAT Mud flat/grassland/ water pool                       
DATE 04/02/2014 WEATHER Wet   DATE 04/02/2014 WEATHER Dry   DATE 29/11/2015 WEATHER Dry   
Time 06:30 to 13:30 CLOUD COVER 70%   Time 17:00-18:45 CLOUD COVER 20%   Time 0700 -16.50 CLOUD COVER 80%   
Spotter/Recorder Asela/ Dhammitra WIND DIRECTION SW-NE   Spotter/Recorder Rahula/Mahendra WIND DIRECTION S-N   Spotter/Recorder Rukmal/ Kajanka WIND DIRECTION W-E   
                              
                              

 
Time Species Number Height(m) Direc-tion Time Species Number Height (m) Direction Time Species Num-ber Height(m) Direction 
6:30 Cormorant 45 S-N 60 17:00 House Crow 2 SE-NW 3 07:05 h Gull-billed Tern 2 10 W-E 
  Grey Heron 1 W-E 20   House Crow 2 SE-NW 3   Painted Stork 1 30 E-W 
  Eurasian Collared-dove 2 W-E 2   Eurasian Collared Dove 2 E-W 6   Brahminy Kite 1 10 W-E 
  Wimbrel 2 S-N 20   Brahminy Kite 1 E-W 40   Eurasian Curlew 1 0   
  House Crow 1 S-N 8   Asian Palm Swift 1 N-S 15   Common Redshank 2 0   
  Heron sp. 1 S-N 30   Eurasian Collared Dove 1 E-W 7   Collared Dove 4 2 NE-SW 
  Little Cormorant 1 W-E 15   Asian Palm Swift 1 Feeding 10   Indian Pond-heron 1 7 E-W 
  Egret sp. 1 W-E 20   House Crow 1 N-S 15   House Crow 1 8 S-N 
  Little Cormorant 1 E-W 15   Little Egret 1 S-N 10   Asian Palm-swift 10 6 Circling 
  Wader sp. 2 N-S 10   Eurasian Collared Dove 1 E-W 2   Collared Dove 1 15 W-E 
  Egret sp. 1 N-S 2   Pigeon sp. 10 SE-NW 50 07:10 h Brown-headed Gull 5 30 S-N 
  Gull-billed Tern 1 N-S 10   Little Egret 1 NW-SE 10   Spot-billed Pelican 1 20 SW-NE 
  Indian Pond Heron 1 S-N 15   House Crow 1 NW-SE 8   Common Kestrel 1 15 SE-NW 
  Little Cormorant 1 N-S 30   House Crow 1 W-E 4   Gull-billed Tern 1 6 SE-NW 
  Wader sp. 3 S-N 10   Greater Egret 1 S-N 12   Indian Cormorant 3 30 SE-NW 
  Indian Palm-swift 2 S-N 10   Little Egret 1 SW-NE 10   Jungle Crow 1 10 SW-NE 
  Wader sp. 1 N-S 10   House Crow 1 W-E 2   Curlew Sandpiper 2 20 SW-NE 
  Little Egret 1 E-W 8   House Crow 1 NW-SE 3   Blue-tailed Bee-eater 12 30 S-N 
  Indian Pond Heron 1 W-E 8   Greater Egret 1 N-S 4 07:15 h Indian Cormorant 2 30 SW-NE 
  Tern sp. 1 W-E 10   Eurasian Collared Dove 2 SE-NW 10   Grey Heron 1 30 SW-NE 
  Birds sp. 40 W-E 50 17:15 Purple Sunbird 1 S-N 5   Rufus-winged Bushlark 5 4 E-W 
  Little Cormorant 1 N-S 40   Ashy Prinia 2 N-S 2   Barn Swallow 1 3 SW-NE 
  Egret sp. 1 E-W 20   Little Cormorant 11 S-N 10 07:20 h Gull-billed Tern 1 6 W-E 
  Tern sp. 1 W-E 10   Little Cormorant 10 S-N 12   Collared Dove 4 4 SW-NE 
  Little Tern 1 W-E 15   Ashy Prinia 1 NE-SW 3 07:25 h Curlew Sandpiper 8 4 SE-NW 
  Pond Heron 1 N-S 10   Little Cormorant 1 S-N 6   Grey Heron 1 30 SW-NE 
  Egret sp. 1 W-E 5   House Crow 1 SE-NW 3   Plover sp 2 0   
  Pond Heron 1 W-E 5   Asian Palm Swift 1 N-S 3   Pied Cuckoo 1 0   
  Gull-billed Tern 1 N-S 5   Eurasian Collared Dove 1 SW-NE 10 07:30 h Collared Dove 3 10 SW-NE 
  Brahminy Kite 1 W-E 40   Little Egret 1 NW-SE 8 07:36 h Grey Heron 2 6 W-E 
  Bird sp. 1 N-S 40   Red-vented Bulbul 1 S-N 2   Garganey 50 20 NW-SE 
  Rose-ringed Parakeet 1 W-E 20   Little Egret 1 NE-SW 6   Cattle Egret 1 10 NW-SE 
  Little Cormorant 1 W-E 15   Eurasian Collared Dove 1 E-W 2   Cattle Egret 1 10 W-E 
  Little Tern 1 N-S 5   Greater Egret 2 S-N 8   Little Greb 2 0   
  Wader sp. 6 S-N 20   Asian Palm Swift 1 NE-SW 6 07:45 h Spot-billed Pelican 2 0   
  House Crow 1 W-E 5   Spot-bellied Pelican 2 NE-SW 20   Garganey 2 0   
  Wader sp. 1 S-N 5 17:30 Eurasian Collared Dove 8 SE-NW 3   Collared Dove 2 4 W-E 
  Black-winged Stilt 1 W-E 2   Asian Palm Swift 1 SE-NW 6   Gull-billed Tern 1 8 E-W 
  Heron 1 E-W 50   Caspian Tern 1 SW-NE 15   Eurasian Spoonbill 1 15 W-E 
  Wader sp. 3 N-S 10   Pigeon sp. 16 SE-NW 20 08:00 h Eurasian Wigeon 80 0   
  Little Egret 1 S-N 3   Asian Palm Swift 1 N-S 8   Eurasian Wigeon 30 15 NE-SW 
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  Grey Heron 1 S-N 15   Little Egret 1 NE-SW 4   Northern Pintail 20 0   
6:45 Little Cormorant 1 E-W 10   Little Cormorant 1 SW-NE 6   Paddyfield Pippit 1 0   
  Spotted Dove 1 E-W 20   Spot-bellied Pelican 1 SE-NW 40   Black-tailed Godwit 20 0   
  Eurasian Spoonbill 1 W-E 3   Little Cormorant 1 SW-NE 8 08:05 h Black-winged Stilt 2 30 NE-SW 
  Wader sp. 1 S-N 10   Spot-bellied Pelican 1 SE-NW 15   Black-winged Stilt 20 0   
  Egret sp. 1 N-S 40   Little Cormorant 1 SE-NW 12   Barn Swallow 10 10 Circling 
  Wader sp. sp. 1 S-N 20   Caspian Tern 1 NE-SW 8   Asian Palm-swift 20 15 Circling 
  Eurasian Spoonbill 1 E-W 40   Asian Palm Swift 1 W-E 3 08:10 h Brown-headed barbet 1 4 S-N 
  Curlew 1 N-S 20   Asian Palm Swift 1 N-S 1   Collared Dove 1 4 W-E 
  Caspian Tern 1 N-S 2   Rose-ringed Parakeet 1 SE-NW 12   Lesser Whisltling-duck 3 4 Circling 
  Comman Redshank 1 S-N 5   Caspian Tern 1 SW-NE 10   Grey Heron 1 6 SW-NE 
  Gull-billed Tern 1 W-E 10 17:45 Greater Egret 1 N-S 10 08:15 h Common Greenshank 4 0   
  Wader sp. 1 S-N 20   Tern sp. 1 N-S 10   Marsh Sandpiper 10 0   
  House Crow 4 W-E 5   Asian Palm Swift 1 SE-NW 6   Wood Sandpiper 4 0   
  Egret sp. 3 E-W 25   Lark sp. 1 NW-SE 3 08:25 h Northern Shoveler 6 30 N-S 
  Dove 16 W-E 60   Spot-bellied Pelican 1 NE-SW 20   Gull-billed Tern 1 10 N-S 
  Wader sp. 3 S-N 40   Spot-bellied Pelican 9 NE-SW 20   Indian Cormorant 2 10 W-E 
  Eurasian Collared-dove 1 N-S 8   Little Cormorant 1 W-E 20   Spot-billed Pelican 8 20 E-W 
  Little Tern 1 N-S 8   Little Cormorant 5 NE-SW 30   Great Black-headed Gull 1 20 N-S 
  Little Tern 1 W-E 5   Spot-bellied Pelican 7 S-N 25 08:30 h Intermediate Egret 1 10 S-N 
  Wader sp. 1 E-W 10   Spot-bellied Pelican 11 NE-SW 15   Eurasian Wigeon 45 40 NW-SE 
  Common Redshank 1 S-N 10   Pigeon sp. 8 SE-NW 30 08:35 h Northern Pintail 1000 40 SE-NW 
  Whiskered Tern 1 W-E 10   Spot-bellied Pelican 5 SE-NW 20   Small Waders 300 15 N-S 
  Wader sp. 20 S-N 5   Asian Palm Swift 2 SW-NE 6 08:40 h Little Egret 1 4 S-N 
  Caspian Tern 1 N-S 5   Pigeon sp. 1 SE-NW 30   Plain Prinia 2     
  Eurasian Collared-dove 1 N-S 5   Spot-bellied Pelican 2 NE-SW 10   Gull-billed Tern 1 8 W-E 
  Eurasian Spoonbill 1 N-S 50 18:00 Pigeon sp. 1 SE-NW 30   Asian Palm-swift 13 10 Circling 
  Wader sp. 5 S-N 5   Caspian Tern 1 SW-NE 20   Little Egret 1 8 S-N 
  Eurasian Collared-dove 4 W-E 5   Grey Heron 1 NE-SW 8   Great Egret 30 0   
  Wader sp. 1 S-N 15   House Crow 1 SE-NW 2   Intermediate Egret 40 0   
  Egret 1 N-S 15   Spot-bellied Pelican 1 NE-SW 20   Black-tailed Godwit 10 4 W-E 
  Tern 1 W-E 10   Little Egret 1 NW-SE 10 08:45 h Common Redshank 10 0   
7:00 Egret 1 E-W 5   Little Egret 1 NW-SE 10 08:55 h Booted Eagle 1 50 Circling 
  Wader sp. 1 S-N 5   Spot-bellied Pelican 5 NE-SW 15   Snipe sp 1     
  Wader sp. 3 N-S 10   Pigeon sp. 2 SE-NW 30   Northern Pintail 50 4 E-W 
  Little Cormorant 1 W-E 15   Ashy Prinia 1 S-N 1   Curlew Sandpiper 200 2 Circling 
  Tern 1 N-S 5   Greater Egret 1 S-N 2 09:00h Indian Cormorant 1 4 SW-NE 
  Wader sp. 3 N-S 15   Tern sp. 1 S-N 10   Indian Cormorant 2 4 SE-NW 
  Little Cormorant 1 W-E 10   Black-crowned Night Heron 1 NW-SE 20   Asian Openbill 1 40 E-W 
  Cormorant 5 W-E 50   Pigeon sp. 2 SE-NW 25   Pied Cuckoo 2 2 S-N 
  Egret 1 E-W 10 18:15 Tern sp. 1 S-N 20 09:05 h Paddyfield Pippit 3 0   
  Little Tern 1 E-W 5             Black-winged Stilt 4 8 W-E 
  Wader sp. 1 S-N 5           09:10 h Zitting Cisticola       
  Wader sp. 3 N-S 8             Caspian Tern 2 15 W-E 
  Wader sp. 2 N-S 15           09:15 h Asian Palm-swift 10 4 Circling 
  Egret 1 N-S 10             Painted Stork 1 20 W-E 
  Egret 1 E-W 15             Caspian Tern 1 8 Circling 
  Common Redshank 1 S-N 6             Little Egret 15 8 S-N 
  Egret 2 N-S 3           09:20 h House Crow 13 4 Circling 
  House Crow 4 N-S 15             Indian Pond-heron 6 6 W-E 
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  House Crow 1 N-S 20           09:25 h Asian Palm-swift 15 4 Circling 
  Caspian Tern 1 E-W 30             Barn Swallow 8 6 Circling 
  Wader sp. 1 S-N 20             Little Egret 3 2 NE-SW 
  Egret 3 N-S 10             Little Stint 150 2 Circling 
  Wader sp. 1 N-S 5             Lesser Sand Plover 150 2 Circling 
  House Crow 4 W-E 5           09:45 h Cattle Egret 10 0   
  Rose-ringed Parakeet 1 E-W 10             Cattle Egret 2 5 W-E 
  Wader sp. 1 S-N 10             Collared Dove 2 3 W-E 
  Cormorant 3 E-W 30           09:55 h Palm- Swift 6 4 Circling 
  Wader sp. 1 N-S 5             Barn Swallow 10 6 W-E 
  Cormorant 1 E-W 35             Gull-billed Tern 1 8 S-N 
  Egret 2 S-N 35           10:00 h Little Egret 1 4 E-W 
7:15 Egret 3 S-N 30             Ashy Prinia 1     
  Egret 1 S-N 30           10:15 h Booted Eagle 1 30 E-W 
  Gull-billed Tern 1 S-N 20           10:20 h Gull-billed Tern 1 10 E-W 
  House Crow 1 S-N 20             Gull-billed Tern 2 10 W-E 
  House Crow 5 W-E 5           10:35 h Common Redshank 5 0   
  Wader sp. 2 S-N 5           10:40 h Asian Palm-swift 20 8 Circling 
  Curlew Sandpiper 35 S-N 30             Barn Swallow 10 4 Circling 
  Wader sp. 50 W-E 30             Ashy Prinia 1     
  House Crow 8 E-W 20           10:55 h Cattle Egret 1 4 W-E 
  Duck 15 E-W 20           11:15 h  Whimbrel 1 6 NW-SE 
  Black-winged Stilt 1 S-N 25             Gull-billed Tern 1 20 S-N 
  Egret 1 E-W 10           11:25 h Caspian Tern 1 15 Circling 
  Egret 1 E-W 10             Brown-headed Gull 1 10 S-N 
  Common Redshank 3 S-N 5           12:00 h Striated Heron 1 6 N-S 
  Wader sp. 10 S-N 5           14:25 h Garganey 1000 50 W-E 
  Whiskered Tern 1 N-S 10             Pintail Snipe 2 0   
  Egret 1 S-N 10             Common sandpiper 2 0   
  Painted Stork 1 S-N 15             Little Ringed Plover 2 0   
  Little Cormorant 1 E-W 10             Black-tailed Godwit 100 0   
  Greater Thick-knee 2 S-N 10             Black-winged Stilt 3 2 S-N 
  Indian Pond Heron 1 S-N 10             Gull-billed Tern 3 30 N-S 
  Common Redshank 1 W-E 5             Caspian Tern 2 15 Circling 
  Curlew Sandpiper 3 S-N 5             Barn Swallow 6 10 Circling 
  Golden Plover 1 S-N 10             Asian Palm-swift 10 8 Circling 
  Egret 1 W-E 15             Collared Dove 2 8 SE-NW 
7:30 Wader sp. 1 N-S 2             House Crow 12 4 SW-NE 
  Wader sp. 1 S-N 3             Lesser Sand Plover 300 3 SE-NW 
  Indian Pond Heron 1 E-W 2             Eurasian Wigeon 20 20 S-N 
  Indian Pond Heron 1 E-W 5           16:00 h Caspian Tern 1 20 SE-NW 
  Egret sp. 1 S-N 6           16:05 h Gull-billed Tern 2 5 Circling 
  Indian Pond Heron 1 S-N 15             Asian Palm-swift 5 4 Circling 
  Black-headed Gull 1 S-N 20             Pied Cuckoo 1     
  Egret sp. 1 N-S 15             Jungle Crow 3 4 SE-NW 
  Rose-ringed Parakeet 1 E-W 10             Purple Heron 1 10 W-E 
  House Crow 3 W-E 5             Eurasian Wigeon 10 0   
  Indian Pond Heron 1 W-E 2           16:25 h Northern Pintail 500 40 Circling 
  Rock Pigeon 1 W-E 12             Barn Swallow 3 3 Circling 
  Common Myna 1 W-E 8             Painted Stork 1 15 NE-SW 
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  House Crow 1 S-N 3           16:40 h Brahminy Kite 1 20 S-N 
  Egret sp. 1 S-N 4             Eurasian Wigeon 20 40 Circling 
  Gull-billed Tern 1 S-N 5             Curlew Sandpiper 25 0   
7:45 Wader sp. 40 S-N 30             Marsh Sandpiper 10 0   
  Wader sp. 5 S-N 8           16:50h Montagu's Harrier 1 4 E-W 
  Eurasian Curlew 1 S-N 5             Eurasian Wigeon 60000 30 Circling 
  Indian Pond Heron 1 W-E 3             Northern Pintail 30000 30 Circling 
  Grey Heron 1 S-N 8             Garganey 10000 30 Circling 
  Egret sp. 1 S-N 10                     
  Eurasian Collared-dove 2 E-W 4                     
  Indian Pond Heron 1 E-W 2                     
  Intermediate Egret 1 W-E 4                     
  Grey Heron 3 S-N 30                     
  Wader sp. 120 S-N 30                     
  Eurasian Collared-dove 2 S-N 20                     
  Caspain Tern 1 S-N 30                     
  Osprey 1 S-N 30                     
  Ashy Prinia 1 N-S 2                     
  Wader sp. 15 S-N 5                     
8:00 Caspain Tern 1 S-N 20                     
  Greater Thick-knee 2 N-S 6                     
  Wader sp. 7 S-N 6                     
  Wader sp. 1 S-N 4                     
  Egret sp. 1 W-E 6                     
  Common Redshank 1 N-S 4                     
  Little Egret 1 S-N 8                     
  Little Cormorant 1 W-E 5                     
  Wader sp. 1 S-N 4                     
  Curlew Sandpiper 6 S-N 3                     
  Egret sp. 1 N-S 3                     
  Common Myna 2 W-E 4                     
  Wader sp. 15 N-S 6                     
  Little Cormorant 10 W-E 4                     
  Blue-tailed Bee-eater 3 N-S 10                     
  Wader sp. 1 N-S 4                     
  Wader sp. 7 S-N 5                     
  Eurasian Collared-dove 2 W-E 3                     
  Intermediate Egret 1 W-E 8                     
8:15 House Crow 2 E-W 3                     
  Wader sp. 2 S-N 5                     
  Eurasian Collared-dove 1 N-S 2                     
  Wader sp. 6 S-N 6                     
  Rose-ringed Parakeet 1 E-W 25                     
  Eurasian Spoonbill 2 E-W 25                     
  Eurasian Collared-dove 1 W-E 2                     
  Black-winged Stilt 2 S-N 3                     
  Egret sp. 1 E-W 6                     
  Black-winged Stilt 1 N-S 6                     
  Red-vented Bulbul 2 E-W 8                     
  Painted Storks 8 N-S 20                     
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  Black-winged Stilt 2 S-N 8                     
  Curlew Sandpiper 8 S-N 3                     
  Black-winged Stilt 2 S-N 3                     
  Wader sp. 4 S-N 6                     
  Curlew Sandpiper 5 S-N 4                     
  Black-winged Stilt 3 S-N 3                     
  Eurasian Collared-dove 1 W-E 2                     
  House Crow 1 S-N 20                     
  Eurasian Spoonbill 1 S-N 30                     
  Lesser Sand Plover 8 S-N 5                     
8:30 Brahminy Kite 1 W-E 20                     
  Cormorant sp. 8 S-N 40                     
  Lesser Sand Plover 5 S-N 4                     
  Little Tern 1 S-N 4                     
  Egret sp. 1 S-N 8                     
  Eurasian Collared-dove 1 E-W 5                     
  Little Cormorant 1 S-N 15                     
  Little Cormorant 1 S-N 10                     
  Little Cormorant 1 W-E 5                     
  Lesser Sand Plover 1 S-N 2                     
  Little Egret 1 W-E 10                     
  Whiskered Tern 1 W-E 4                     
  Common Redshank 1 N-S 4                     
  Eurasian Collared-dove 1 S-N 2                     
  Wader sp. 1 S-N 4                     
  Little Egret 1 W-E 15                     
8:45 Egret sp. 1 E-W 20                     
  Little Egret 1 S-N 2                     
  Egret sp. 1 S-N 10                     
  Eurasian Collared-dove 6 S-N 2                     
  Curlew Sandpiper 6 S-N 3                     
  Gull-billed Tern 1 W-E 4                     
  Wader sp. 1 S-N 2                     
  Brahminy Kite 1 W-E 20                     
  Lesser Sand Plover 1 S-N 2                     
  Eurasian Collared-dove 2 W-E 3                     
  Egret sp. 1 N-S 20                     
  Grey Heron 1 W-E 20                     
  Eurasian Collared-dove 2 E-W 3                     
  Eurasian Collared-dove 1 S-N 3                     
  Common Redshank 1 N-S 2                     
  Wader sp. 2 S-N 15                     
  Eurasian Collared-dove 1 W-E 12                     
  Peregrin Falcon 1 S-N 10                     
  Grey Heron 1 S-N 20                     
  Brahminy Kite 1 W-E 30                     
  Lesser Sand Plover 2 N-S 2                     
  Whiskered Tern 1 W-E 10                     
9:00 House Crow 2 W-E 20                     
  Little Egret 1 S-N 25                     
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  Little Tern 1 E-W 3                     
  Tern sp. 1 W-E 10                     
  Common Redshank 1 N-S 15                     
  Egret sp. 1 S-N 20                     
  Common Redshank 1 N-S 15                     
  Wader sp. 2 S-N 10                     
  Little Cormorant 1 E-W 5                     
  Painted Stork 1 S-N 35                     
  Curlew Sandpiper 1 S-N 8                     
  Brahminy Kite 1 W-E 35                     
  Black-headed Ibis 1 W-E 20                     
  Brahminy Kite 1 E-W 35                     
9:15 Whiskered Tern 1 S-N 10                     
  Grey Heron 1 S-N 25                     
  Little Egret 1 E-W 30                     
  Tern sp. 2 N-S 25                     
  Grey Heron 1 E-W 25                     
  Whiskered Tern 1 S-N 10                     
  Common Myna 2 W-E 10                     
  Eurasian Collared-dove 1 W-E 8                     
  Black-winged Stilt 3 S-N 5                     
  Little Egret 1 E-W 10                     
  Curlew 1 N-S 6                     
  Rock Pigeon 1 E-W 5                     
  Grey Heron 1 N-S 12                     
  Eurasian Collared-dove 1 W-E 3                     
9:30 Little Tern 1 S-N 10                     
  Brahminy Kite 1 N-S 45                     
  Eurasian Collared-dove 2 S-N 5                     
  Wader sp. 2 S-N 5                     
  Wader sp. 40 E-W 1                     
  Wader sp. 60 W-E 1                     
  Wader sp. 50 W-E 1                     
  Wader sp. 80 W-E 1                     
  Wader sp. 120 W-E 2                     
  Wader sp. 6 S-N 5                     
  Wader sp. 5 S-N 3                     
  Wader sp. 40 S-N 10                     
  Wader sp. 30 W-E 1                     
  Common Myna 1 E-W 15                     
  Eurasian Collared-dove 1 E-W 4                     
  Tern sp. 10 S-N 40                     
  Wader sp. 20 W-E 2                     
  Brahminy Kite 1 W-E 15                     
  Curlew Sandpiper 12 N-S 5                     
  Curlew Sandpiper 10 N-S 5                     
9:45 Indian Pond Heron 1 S-N 8                     
  Wader sp. 15 N-S 5                     
  Wader sp. 8 W-E 1                     
  Wader sp. 15 W-E 1                     
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  Great Egret 1 E-W 5                     
  House Crow 3 S-N 20                     
  Little Cormorant 3 E-W 5                     
  Grey Heron 1 E-W 5                     
  Cormorant sp. 1 S-N 35                     
  Egret sp. 1 E-W 5                     
  Wader sp. 10 S-N 3                     
  Barn Swallow 1 S-N 5                     
  Whiskered Tern 1 E-W 3                     
  Tern sp. 1 E-W 5                     
  Wader sp. 12 S-N 4                     
  Rose-ringed Parakeet 1 W-E 35                     
  Brahminy Kite 1 S-N 50                     
10:00 Eurasian Collared-dove 1 N-S 10                     
  Grey Heron 4 W-E 6                     
  Eurasian Collared-dove 1 W-E 8                     
  Egret sp. 1 E-W 3                     
  Gull-billed Tern 1 S-N 3                     
  Brahminy Kite 1 N-S 25                     
  Lesser Sand Plover 10 S-N 6                     
  Cattle Egret 1 E-W 3                     
  Wader sp. 1 N-S 4                     
  Eurasian Collared-dove 1 E-W 6                     
  Wader sp. 15 S-N 5                     
  Brahminy Kite 1 S-N 15                     
  Brahminy Kite 1 S-N 15                     
  Brahminy Kite 1 N-S 20                     
10:15 Brahminy Kite 1 N-S 15                     
  Brahminy Kite 1 N-S 40                     
  Brahminy Kite 1 S-N 40                     
  Little Tern 2 E-W 5                     
  Wader sp. 5 S-N 3                     
  Black-headed Munia 6 S-N 1                     
  Grey Heron 1 E-W 8                     
  Eurasian Collared-dove 1 W-E 4                     
  Eurasian Collared-dove 3 W-E 8                     
  Painted Storks 1 W-E 25                     
  Eurasian Collared-dove 3 W-E 3                     
  Eurasian Collared-dove 3 E-W 3                     
10:30 Gull-billed Tern 1 S-N 5                     
  Eurasian Collared-dove 1 W-E 3                     
  Gull-billed Tern 1 S-N 5                     
  Gull-billed Tern 1 N-S 3                     
  Rose-ringed Parakeet 1 E-W 20                     
  Eurasian Collared-dove 2 W-E 4                     
  Eurasian Collared-dove 2 E-W 5                     
10:45 House Crow 2 N-S 8                     
  Gull-billed Tern 1 N-S 5                     
  Brahminy Kite 1 N-S 40                     
  Blue-tailed Bee-eater 1 S-N 2                     
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  Common Redshank 9 S-N 8                     
  Brown-headed Gull 1 N-S 8                     
  Egret sp. 1 N-S 12                     
  Eurasian Collared-dove 1 W-E 10                     
11:00 Eurasian Collared-dove 2 W-E 8                     
  Brown-headed Gull 1 W-E 5                     
  Eurasian Collared-dove 2 W-E 8                     
  Common Redshank 1 W-E 2                     
  Wader sp. 3 E-W 1                     
  Eurasian Collared-dove 2 W-E 4                     
  Rock Pigeon 5 W-E 6                     
  Little Egret 1 S-N 2                     
  Eurasian Collared-dove 1 E-W 3                     
  Wader sp. 2 W-E 5                     
  Little Egret 1 W-E 3                     
11:15 NM                           
  Brahminy Kite 1 S-N 70                     
  Curlew Sandpiper 1 S-N 4                     
  Gull-billed Tern 1 W-E 15                     
11:30 Brahminy Kite 1 W-E 60                     
  Wader sp. 30 S-N 1                     
  Wader sp. 50 N-S 1                     
  Wader sp. 70 W-E 1                     
  NM                           
  Wader sp. 30 W-E 2                     
  Wader sp. 10 E-W 1                     
  Wader sp. 25 W-E 2                     
  Wader sp. 8 N-S 2                     
11:45 Gull-billed Tern 1 E-W 5                     
  Brahminy Kite 1 E-W 50                     
  Little Tern 1 W-E 5                     
  Curlew 1 S-N 10                     
  Little Tern 1 E-W 3                     
  Intermediate Egret 1 W-E 5                     
  Brahminy Kite 1 E-W 25                     
12:00 Indian Pond Heron 1 S-N 2                     
  Gull-billed Tern 1 W-E 3                     
  Wader sp. 1 N-S 4                     
  Gull-billed Tern 1 N-S 3                     
  Gull-billed Tern 1 S-N 3                     
  Eurasian Collared-dove 1 E-W 2                     
  Wader sp. 1 S-N 3                     
12:15 Eurasian Collared-dove 2 W-E 3                     
  Western Reef Egret 1 E-W 1                     
  Grey Heron 1 S-N 4                     
12:30 Little Egret 1 W-E 1                     
  Intermediate Egret 1 E-W 2                     
  Black-winged Stilt 1 W-E 2                     
  Intermediate Egret 1 S-N 2                     
  Intermediate Egret 1 N-S 2                     
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  Cormorant sp. 1 N-S 10                     
  Intermediate Egret 1 S-N 4                     
12:45 House Crow 1 S-N 3                     
  Whiskered Tern 1 S-N 5                     
  Whiskered Tern 2 E-W 4                     
  Whiskered Tern 1 W-E 3                     
13:00 Common Kingfisher 1 E-W 3                     
  Spotted Dove 1 E-W 3                     
  Whiskered Tern 1 S-N 6                     
  Gull-billed Tern 1 E-W 6                     
13:15 Little Egret 1 W-E 5                     
  Intermediate Egret 1 E-W 4                     
  Striated Heron 1 W-E 1                     
  Little Cormorant 1 S-N 10                     
  Intermediate Egret 1 W-E 3                     
13:30 Saunder's Tern 1 S-N 4                     

 
 
SHEET 2: WATER HOLE COUNT 

Site name Vankalai Sanctuary (Ramsar Wetland)      
Habitat  Salt Marsh/ Mangroove/ Tidal flat      
Status  Protected      

 
Date   14-03-2014 to 16-03-2014 31-05-2014 to 03-02-2014 30-01-2015 to 03-02-2015 27-06-2015 to 29-06-2015 30-01-2016 to 03-02-2016 
Condi-tion    Winter Count Summer (Breeding) counts Winter Count Summer (Breeding) counts Winter counts 
Spotter   Dr Sampath Seneviratne Dr Sampath Seneviratne Dr Sampath Seneviratne Dr Sampath Seneviratne Dr Sampath Seneviratne 
 Little Grebe Tachybaptus ruficollis   2 35 8 24 
 Spot-billed Pelican P. philippensis 15 13 145 30 46 
 Indian Shag P. fuscicollis 200 10 10 12 60 
 Litte Cormorant P. niger 150 120 300 50 155 
 Indian Darter         2 
 Yellow Bittern Ixobrychus sinensis 15 6 15 2   
 Black Bittern I. flavicollis   2 1   3 
 Black-crowned Night Heron Nycticorax nycticorax 2 1 10 1 2 
 Indian Pond Heron Ardeola grayii 35 6 35 5 30 
 Cattle Egret Bubulcus ibis 105   5   475 
 Striated (Little Green) Heron Butorides striatus 2 3 2   2 
 Western Reef Egret Egretta gularis 2   1   2 
 Little Egret E. garzetta 1000 200 142 34 175 
 Intermediate Egret E. intermedia 150 10 155 50 60 
 Great Egret E. alba 125 200 12 15 43 
 Purple Heron Ardea purpurea 5 8 29 4 12 
 Grey Heron A. cinerea 150 22 54 7 25 
 Painted Stork Mycteria leucocephala 210 254 210 20 80 
 Asian Openbill Anastomus oscitans 19 23 20   40 
 Wooly-necked (White-necked) Stork C. episcopus 2         
 Black-headed (White) Ibis Threskiomis melanocephalus 56 10 75 75 325 
 Glossy Ibis Plegadis falcinellus   174 2     
 White Spoonbill Platalea leucorodia 45 3 510 6 95 
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 Greater Flamingo Phoenicopterus roseus 1800   260     
 Lesser Whistling Duck (Lesser Tree Duck) D. javanica 250 56 35 34 100 
 Eurasian Wigeon Anas penelope 2500   1500   2 
 Common (Green-winged) Teal A. crecca 20   8     
 Spot-billed Duck A. poecilorhyncha   2 4 6 5 
 Northern Pintail A. acuta 1250   6400   522 
 Garganey A. querquedula 1100   1100   400 
 Northern Shoveler A. clypeata 78   610   120 
             
 White-breasted Waterhen A phoenicurus 56 4 20 1 10 
 Watercock Gallicrex cinerea 4   2 2 2 
 Moorhen Gallinula chloropus 45 14 15 6 18 
 Purple Swamphen Porphyrio porphyrio 78 35 56 175 55 
 Common Coot Fulica atra     2 5 9 
 Pheasant-tailed Jacana Hydrophasianus chirurgus 25 34 34 3 47 
 Crab Plover Dromas ardeola 4   22   4 
 Oystercatcher Haematopus ostralegus 1         
 Black-winged Stilt Himantopus himantopus 580 28 325 88 285 
 Avocet Recurvirostra avosetta 4   28     
 Great Thick-knee Esacus recurvirostris 12 1 2 1 10 
 Yellow-wattled Lapwing V. malabaricus 10 12 2 31 5 
 Red-wattled Lapwing V. indicus 13 14 85 32 10 
 Pacific Golden Plover Pluvialis fulva 65   100   120 
 Grey Plover P. squatarola 29   85   3 
 Little Ringed Plover Charadrius dubius 5     2 34 
 Kentish Plover C. alexandrinus 82 65 3350 200 200 
 Mongolian Plover C. mongolus 9000 5000 9825 75 1220 
 Black-tailed Godwit Limosa limosa 2800 25 600   500 
 Bar-tailed Godwit L. lapponica 1       6 
 Whimbrel Numenius phaeopus 7 2 2   2 
 Eurasioan Curlew N. arguata 120 10 10   7 
 Redshank T. totanus 1800 950 950   20 
 Marsh Sandpiper T. stagnatilis 80   1810   350 
 Greenshank T. nebularia 110 11 7   1 
 Green Sandpiper T. ochropus 2   1   1 
 Wood Sandpiper T. glareola 29   36   10 
 Terek Sandpiper Xenus cinereus 20   8   17 
 Common Sandpiper Actitis hypoleucos 10   2   6 
 Ruddy Trunstone Arenaria interpres 47   15   6 
 Pintail Snipe G. stenura 10       4 
 Great Knot Calidris tenuirostris 4   4     
 Sanderling C. alba     2     
 Little Stint C. minuta 10500 200 9200   450 
 Temminck's Stint C. Temminckii 15   2   2 
 Curlew Sandpiper C. ferruginea 10000 5000 1000 150 320 
 Broad-billed Sandpiper Limicola falcinellus 4   3     
 Heuglin's Gull Larus heuglini 350   285   29 
 Brown-headed Gull L. brunnicephalus 400   1300   600 
 Black-headed Gull L. ridibundus 2   2     
 Whiskered Tern Childonias hybridus 70 20 20 20 160 
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 White-winged Black Tern C. leucopterus 20   40     
 Gull-billed Tern Gelochelidon nilotica 125 6 30 12 20 
 Caspian Tern Hydroprogne caspia 89 34 1350 7 34 
 Common Tern S hirundo 100   25   1 
 Little Tern S. albifrons 45 12 30 60 38 
 Saunders' Little Tern S. saundersii 25   12     
 Great crested Tern S. bergii 30   32   7 
 Leser Crested Tern S. bengalensis 90   20   16 
 Indian Stone Curlew     2   2 
 Ringed Plover  5   5   4 
 Brahminy Kite  30 5 30 4 8 
 White-bellied Sea Eagle 2 1 1 2 2 
 Pallid Harrier 1         
 Montegu's Harrier         1 
 Red Knot 9   10     
 Great Black-headed gull 20   60   2 
 Ruddy Turnstone   1       
 Common Kestral         2 
 Ruff         2 
 Crested Honey-Buzzard         1 
 Shikra         2 
 Booted eagle 1   2   2 
 Crested Hawk-eagle 1 1   1 2 

 
 
SHEET 3: PLOT COUNT 

GRID/PLOT 
NUMBER 

T27 
(Vankalai) 

  HABITA
T 

Lagoon                       

DATE 6/9/2014     DATE 6/3/2015     DATE 4/5/2015 HABITAT   DATE 20/1/2016     
SESSION Evening WEATHER Dry SESSION Evening WEATHER Dry SESSION Morning WEATHER Wet SESSION Morning WEATHER Dry 
Time 17:33 CLOUD COVER 10% Time 16:10 CLOUD COVER 20% Time 6:38-6:58 CLOUD 

COVER 
40.00% Time 8:57 CLOUD COVER 30% 

Spotter/Recorder Thilanka WIND 
DIRECTION 

S-N Spotter/Record
er 

Damithra/Ru
kmal 

WIND 
DIRECTION 

N-S Spotter/Recor
der 

Damithra/K
aushalya 

WIND 
DIRECTION 

NW-SE Spotter/Recor
der 

Himesh/Ga
ya 

WIND 
DIRECTION 

NE-
SW 

 
Species Number Height(m) Direction Species Number Height(m) Direc-tion Species Number Height(m) Direction Species Number Height(m) Direc-tion 

Little Cormorant 1 15 S-N Great Egret 3 0 Feeding Caspian Tern 1 20 W-E Zitting Cisticola     Heard 
Crow 2 15 S-N Kentish Plover 2 0 Feeding Small waders (lesser sandpover, 

little stint etc.) 
100 0 Feeding Northern Pintail 10 0 Feeding 

Crow 2 10 S-N House Crow 20 10 Circling Black-tailed Godwit 60 0 Feeding Cattle Egret 6 0 Feeding 
Gull-billed Tern 3 10 N-S Cattle Egret 3 10 NE-SW Rose-ringed Parakeet 2 20 NE-SW Little Egret 6 0 Feeding 
Rose-ringed Parakeet 30 10 S-N Little Egret 15 8 NE-SW Black-winged Stilt 1 20 S-N Intermediate Egret 1 8 NE-SW 
Rose-ringed Parakeet 9 10 S-N Intermediate Egret 1 5 E-W Medium waders 20 20 E-W Collared Dove 1 5 S-N 
Common Sandpiper 2 1 S-N Bar-tailed Godwit 30 0 Feeding Great Egret 3 0 Feeding House Crow 2 9 S-N 
Rose-ringed Parakeet 13 10 S-N Caspian Tern 2 12 Circling Grey Heron 8 0 Feeding Little Cormorant 4 10 E-W 
Crow 5 15 S-N Common Redshank 22 0 Feeding Brown-headed Gull 10 0 Feeding Common Redshank 6 0 Feeding 
Rose-ringed Parakeet 7 10 S-N Grey Heron 1 10 E-W Caspian Tern 6 0 Feeding Gull-billed Tern 5 12 NE-SW 
Mynah 2 4 SW-NE Little-ringed Plover 4 0 Feeding Little Egret 30 0 Feeding Plain Prinia     Heard 
Crow 4 15 S-N Marsh Sandpiper 2 0 Feeding Grey Plover 4 0 Feeding Whimbrel 1 0 Feeding 
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Rose-ringed Parakeet 18 15 S-N Little Stint 10 0 Feeding House Crow 5 15 NW-SE Paddyfield Pipiut 1 0 Feeding 
Rose-ringed Parakeet 13 15 SE-NW Common Sandpiper 1 0 Feeding Little Egret 1 10 SE-NW Grey Plover 2 0 Feeding 
Mynah 2 20 SE-NW Pond Heron 1 3 S-N House Crow 1 10 SE-NW Barn Swallow 1 8 Circling 
Mynah 1 15 S-N Red-wattled Lapwing 1 0 Resting Lesser Whistling Duck 2 5 SE-NW Ducks- Northern Pintail 800 0 Resting 
Rose-ringed Parakeet 10 20 S-N House Crow 1 5 S-N Kentish Plover 2 0 Feeding Lesser Sandplover 710 0 Feeding 
Crow 25 20 S-N Rock Pigeon 2 10 S-N Little Cormorant 1 10 N-S Bar-tailed Godwit  225 0 Feeding 
Little Egret 1 15 N-S         House Crow 2 5 NW-SE         
Crow 6 15 N-S         Grey Heron 1 15 NE-SW         
Rose-ringed Parakeet 4 20 N-S         Caspian Tern 2 10 W-E         
Mynah 2 20 N-S         Large waders (godwits etc.) 100 0 Feeding         
                Caspian Tern & Brown-headed Gull 200 0 Feeding         
                Caspian Tern 1 3 NW-SE         
                Zitting Cisticola 1 15 W-E         
                Caspian Tern & Brown-headed Gull 250 0 Feeding         
                Painted Stork 8 0 Feeding         
                Grey Plover 4 0 Feeding         
                Little Tern 10 10 Circling         
                Little Tern 8 15 N-S         
                Great Cormorant 3 15 W-E         
                House Crow 16 10 SW-NE         
                Whistling Duck 2 15 SE-NW         
                Little Egret 1 15 SE-NW         
                Brahminy kite 1 20 NW-SE         
                House Crow 3 15 NW-SE         
                Lesser Whistling Duck 4 10 NW-SE         
                Asian Palm Swift 3 20 W-E         
                Little Cormorant 1 10 SE-NW         
                Lesser Sandplover 5 0 Feeding         
                Caspian Tern 3 10 N-S         
                White-winged Black Tern 3 10 SW-NE         
                House Crow 3 2 SE-NW         
                Whiskered Tern 6 10 NW-SE         

 
SHEET 4: GRID DATA SAMPLE 

Transect point 1 HABITAT Scrub/Palm Transect point 2 HABITAT Scrub/Palm Transect point 3 HABITAT Scrub/Palm 
DATE 05.04.2015     DATE 05.04.2015     DATE 05.04.2015     
SESSION Evening WEATHER Dry SESSION Evening WEATHER Dry SESSION Evening WEATHER Dry 
Time 17:48 h  CLOUD COVER 20% Time 17:10 CLOUD COVER 10% Time 14:30 CLOUD COVER 60.00% 
Spotter/Recorder Ruvinda/Uvini WIND DIRECTION W-E Spotter/Recorder Ruvinda/Uvini WIND DIRECTION SW-NE Spotter/Recorder Ruvinda/Uvini WIND DIRECTION S-N 
                        

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Purple Sunbird 1 6 E-W Brahminy Kite 2 60 NW-SE Indian Robin 1 W-E 3 
Spotted Dove 1 4 SE-NW Brahminy Kite 1 60 SW-NE Eurasian Collared Dove 1 S-N 8 
House Crow 2 5 S-N Brahminy Kite 1 40 SW-NE Common Myna 2 NW-SE 10 
Asian Palm Swift 4 5 Circling Purple Sunbird 1 10 NW-SE Rose-ringed Parakeet 1 S-N 6 
Spotted Dove 1 4 E-W White-browed Bulbul 2 2 NW-SE Pompadour Green Pigeon 4 W-E 15 
Pied Cuckoo 1 3 N-S Asian Palm Swift 1 10 Feeding Eurasian Collared Dove 1 E-W 10 
Purple Sunbird 1 6 SE-NW Black Drongo 1 10 SW-NE Red-vented Bulbul 1 SE-NW 8 
Bushlark 1 4 SW-NE Purple Sunbird 1 15 E-W Eurasian Collared Dove 1 W-E 10 
Asian Palm Swift 1 5 E-W Eurasian Collared Dove 1 10 W-E Rose-ringed Parakeet 6 S-N 10 
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Spotted Dove 2 4 E-W Black-rumped Flameback 1 3 W-E Orange-brested Pigeon 1 W-E 10 
Brahminy Kite 1 12 E-W Asian Palm Swift 1 10 E-W Eurasian Collared Dove 1 SW-NE 8 
House Crow 3 10 S-N Common Myna 1 10 NE-SW Purple Sunbird 1 W-E 15 
House Crow 7 12 S-N         Asian Palm Swift 1 E-W 10 
Asian Palm Swift 1 5 N-S         Rose-ringed Parakeet 2 NW-SE 15 
Red-vented Bulbul 1 5 N-S         House Crow 1 W-E 10 
Spotted Dove 1 4 S-N         Asian Palm Swift 1 E-W 15 
Pied Cuckoo 1 4 Perch         Pigeon sp. 5 W-E 6 
Spotted Dove 1 6 E-W         Purple Sunbird 2 N-S 2 
House Crow 2 8 S-N         Eurasian Collared Dove 1 NW-SE 2 
Eurasian Collared Dove 1 3 N-S                 

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Eurasian Collared Dove 1 6 W-E                 
Pied Cuckoo 1 3 N-S                 
Red-vented Bulbul 1 6 S-N                 
Asian Palm Swift 1 5 E-W                 
Red-vented Bulbul 1 5 Perch                 
Brahminy Kite 2 120 Circling                 
Spotted Dove 1 3 E-W                 
Rose-ringed Parakeet 1 12 SW-NE                 
Red-vented Bulbul 2 5 SE-NW                 
Asian Palm Swift 1 6 E-W                 
Brahminy Kite 1 15 N-S                 
Black Drongo 1 7 Perch                 
Asian Palm Swift 1 10 E-W                 
            DATE 28/06/2015     DATE 28/06/2015     DATE 28/06/2015     
SESSION Morning WEATHER Dry SESSION Morning WEATHER Dry SESSION Morning WEATHER Dry 
Time 9:07 CLOUD COVER 10% Time 8:25 CLOUD COVER 10% Time 7:10 CLOUD COVER 60.00% 
Spotter/Recorder Dhammithra/Saman WIND DIRECTION SE-NW Spotter/Recorder Dhammithra/Saman WIND DIRECTION SW-NE Spotter/Recorder Dhammithra/Saman WIND DIRECTION S-N 
                        

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Red vented Bulbul 2 6 NW-SE Rose ringed parakeet 3 10 W-E Palm Swift 15 8 Circling 
Redwattled Lapwing 2 0 Resting Common Myna 3 10 W-E Red vented Bulbul 3 6 SW-NE 
House Crow 1 6 NW-SE Common Babler 3 0 Feeding White browed Bulbul 2 6 W-E 
Lesser Golden Back 2 6 N-S Red vented Bulbul 2 8 E-W Rose ringed Parakeet 2 5 SW-NE 
Brown headed Barbert 2 6 E-W Common Myna 3 10 W-E Brown headaed Barbert 1 5 Pearching 
Tailor Bird 1 2 Pearching Rose ringed parakeet 3 10 W-E Collard Dove 2 5 NW-SE 
Red vented Bulbul 2 6 SE-NW Brown headed Barbert 1   Heard Tailor Bird 1   Heard 
Black headed Oriole 1 5 Pearching Rose ringed parakeet 2 10 E-W Red vented Bulbul 2 10 S-N 
Purple rumped Sunbird   6 SE-NW Palm Swift 6   Circling sri Lanka Woodshrike 1   Heard 
Large billed Crow   6 W-E Brahminy Kite 2 20 NW-SE Rose ringed Parakeet 2 10 W-E 
Greater Coucal 1   Heard Purple rumped Sunbird 1 4 SE-NW Common Iora 1 4 Pearching 

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
White browed Bulbul 2 4 Pearching Shikra 1 20 Pearching Greater Coucal     Heard 
Large billed Crow 1 10 NW-SE Rose ringed parakeet 3 20 W-E Magpie Robin     Heard 
Grey Francolin     Heard Rose ringed parakeet 2 15 SE-NW White browed Bulbul 3 4 Pearching 
        White browed Bulbul 3 8 Pearching Red vented Bulbul 2 15 W-E 
        Plae billed Flowerpecker 1 6 NE-SW Large billed Crow 2 8 E-W 
        Common Myyna 1 10 W-E Rose ringed Parakeet 3 12 NW-SE 
        Coppersmith Barbert     Heard Purple rumped sunbird 1 3 Pearching 
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        Spotted Dove 2 10 SE-NW Coppersmith Barbert 1   Heard 
        Orange breasted Green Pigeon 2 8 Pearching         

 
Transect point 4 HABITAT Scrubland Transect point 5 HABITAT Scrubland Transect point 6 HABITAT Scrubland 
DATE 05.04.2015     DATE 05.04.2015     DATE 05.03.2015     
SESSION Evening WEATHER Dry SESSION Evening WEATHER Dry SESSION Evening WEATHER Dry 
Time 14:00 CLOUD COVER 70% Time 15:32 CLOUD COVER 30% Time 16:54 h  CLOUD COVER 40% 
Spotter/Recorder Ruvinda/Uvini WIND DIRECTION SW-NE Spotter/Recorder Damithra/Jeewantha WIND DIRECTION SW-NE Spotter/Recorder Damithra/Jeewantha WIND DIRECTION SW-NE 
                        

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Intermediate Egret 1 20 NE-SW Brahminy Kite 1 30 N-S Eurasian Collared Dove 1 5 W-E 
Red-vented Bulbul 2 8 SW-NE Brahminy Kite 1 40 S-N House Crow 4 6 E-W 
Asian Palm Swift 1 5 Feeding Asian Palm Swift 4 15 SE-NW Rose-ringed Parakeet 1 10 N-S 
Purple Sunbird 1 15 E-W Indian Robin 1 3 E-W Red-vented Bulbul 1 5 NE-SW 
Black-rumped Flameback 1 4 N-S Red-vented Bulbul 1 8 E-W White-browed Bulbul 1 6 E-W 
Indian Robin 1 4 N-S Asian Palm Swift 1 5 SW-NE Bushlark 2 6 E-W 
Rose-ringed Parakeet 2 15 N-S Asian Palm Swift 1 6 E-W Purple-rumped Sunbird 2 5 N-S 
Red-vented Bulbul 2 15 NW-SE Red-vented Bulbul 1 10 E-W Asian Palm Swift 2 4 N-S 
Rose-ringed Parakeet 1 15 SE-NW Brahminy Kite 1 50 E-W Rose-ringed Parakeet 1 6 N-S 

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Rose-ringed Parakeet 2 15 SE-NW Brahminy Kite 1 50 SE-NW Eurasian Collared Dove 4 5 NW-SE 
White-throated Kingfisher 1 20 SE-NW Common Myna 4 6 S-N Asian Palm Swift 1 6 Circling 
White-throated Kingfisher 1 5 SE-NW Red-vented Bulbul 1 6 N-S Purple Sunbird 1 6 SW-NE 
Rose-ringed Parakeet 1 15 SE-NW Brahminy Kite 2 60 SE-NW Asian Palm Swift 4 5 Circling 
Asian Palm Swift 4 10 Feeding Red-vented Bulbul 5 8 E-W Common Tailorbird     Heard 
Purple Sunbird 1 3 W-E Common Myna 2 8 SE-NW Purple-rumped Sunbird 1 6 E-W 
Purple Sunbird 1 6 SW-NE Brahminy Kite 1 60 SW-NE Red-vented Bulbul 2 5 SE-NW 
Eurasian Collared Dove 1 5 NE-SW Red-vented Bulbul 5 20 W-E Eurasian Hoopoe     Heard 
Rock Pigeon 1 20 SW-NE Black Kite 1 20 E-W Eurasian Collared Dove 1 5 N-S 
Red-vented Bulbul 3 8 SE-NW Red-vented Bulbul 2 10 E-W Purple Sunbird 1 6 NW-SE 
Indian Robin 1 5 SE-NW Asian Palm Swift 1 20 Feeding Eurasian Collared Dove 1 8 SE-NW 
Purple-rumped Sunbird 1 4 SW-NE Asian Palm Swift 5 10 Feeding White-browed Bulbul 1 5 SW-NE 
Rock Pigeon 1 20 W-E Red-vented Bulbul 1 8 E-W Eurasian Collared Dove 1 8 SE-NW 
House Crow 1 20 SE-NW Rose-ringed Parakeet 1 25 SE-NW Purple-rumped Sunbird 3 8 N-S 
Indian Robin 1 4 S-N Brahminy Kite 2 60 Circling Chestnut-headed Bee-eater 1 4 NW-SE 
Purple-rumped Sunbird 1 8 S-N Eurasian Collared Dove 1 30 E-W         
Rock Pigeon 1 25 SW-NE                 
Purple Sunbird 1 4 E-W                 
Rock Pigeon 1 30 NE-SW                 
House Crow 1 25 N-S                 
            DATE 28/06/2015     DATE 27/06/2015     DATE 27/06/2015     
SESSION Morning WEATHER Dry SESSION Evening WEATHER Dry SESSION Evening WEATHER Dry 
Time 6:38 CLOUD COVER 70% Time 18:34 CLOUD COVER 40% Time 17:58 CLOUD COVER 40% 
Spotter/Recorder Dhammithra/Saman WIND DIRECTION SW-NE Spotter/Recorder Dhammithra/Saman WIND DIRECTION SW-NE Spotter/Recorder Dhammithra/Saman WIND DIRECTION SW-NE 
                        

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Palm Swift 2 10 Circling Red vented Bulbul 2 3 W-E Red wattled bushlark 3   Ground 
Spotted Dove 6   Ground Plam swift 4 10 Circling Rose ringed parakeet     Heard 
Yellow billed Babler 6   Ground Red vented Bulbul 2 6 Pearching Common Myna 3 8 NW-SE 
Black Drongo 1 3 Pearching         Palm Swift 5   Circling 
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Rose ringed Parakeet 6 6 NE-SW         Magpie robin 1 4 Pearching 
Red vented Bulbul 3 8 SE-NW         Red vented Bulbul 3 3 Pearching 
Black backed Robin 1   Ground         White browed bulbul 2 6 S-N 
Magpie Robin 2 4 Pearching         Large billed Crow 4 15 S-N 
Common Myna 2 8 N-S         Coppermith Barbert     Heard 
Coppersmith Barbert     Heard         Rose ringed parakeet 2 6 NW-SE 
Black headaed Oriole 1 5 NE-SW         Collard Dove 1 6 NW-SE 
Asian Koel 1 6 W-E         Hoopoe 1   Ground 
Purple Sunbird 1 6 W-E         Blue faced Malkoha 1 4 NE-SW 
Collard Dove 2 6 E-W         Indian Peacock     Ground 
Red vented Bulbul 5 10 W-E         Purple rumped Sunbird 1 3 Pearching 
Common Woodshrike 1   Heard         Large billed Crow 1 20 S-N 
Whistling Duck 15 20 W-E         Large billed Crow 2 8 N-S 
Rose ringed Parakeet 3 10 NE-SW                 
Red vented Bulbul 4 5 Pearching                 
Common Iora 1 4 Pearching                 
Greater Coucal     Heard                 
Rose ringed Parakeet 6 5 SE-NW                 
Golden-backed Woodpecker     Heard                 
Blue faced Malkoha 1 4 W-E                 
Large billed Crow 20 20 NW-SE                 
Tailor Bird 1 4 Pearching                 
Red wattled Bushlark     Ground                 
Black headaed Oriole 2 8 S-N                 
                        

 
Transect point 7 HABITAT Scrub/Palm Transect point 8 (Railway Station) HABITAT Lagoon Transect point 9 (Vankalai) HABITAT Marsh/Mangroove 
DATE 05.03.2015     DATE 05.03.2015     DATE 05.03.2015     
SESSION Evening WEATHER Dry SESSION Morning WEATHER Dry SESSION Morning WEATHER Dry 
Time 17:00 h CLOUD COVER 0.00% Time 06:28 h CLOUD COVER 20% Time 07:20 h CLOUD COVER 10% 
Spotter/Recorder Amila/Udari WIND DIRECTION E-W Spotter/Recorder Ruvinda/Uvini WIND DIRECTION S-N Spotter/Recorder Amila/Pumudi WIND DIRECTION SE-NW 
                        

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Little Green Bee-eater 1 4 NW-SE Indian Cormorant 8 20 W-E Great Egret 1 1 N-S 
White-throated Kingfisher 1 5 E-W Indian Roller 1 15 W-E Caspain Tern 2 15 S-N 
Asian Palm Swift 6 10 Circling Indian Cormorant 2 10 W-E Black-headed Ibis 1 10 W-E 
Red-vented Bulbul 1 4 SW-NE Rock Pigeon 10 30 NE-SW Intermediate Egret 2 15 SW-NE 
Whiskered Tern 1 12 SW-NE Indian Cormorant 3 30 NE-SW Caspaian Tern 2 15 S-N 
Tern 1 25 E-W Rose-ringed Parakeet 2 20 NW-SE Little Cormorant 1 3 NW-SE 
Eurasian Collared Dove 2 4 NE-SW House Sparrow 15 3 Perch Eurasian Collared Dove 4 12 E-W 
Cattle Egret 1 15 W-E Indian Cormorant 7 20 W-E Egret 5 15 SE-NW 
Egret 1 20 SW-NE House Crow 4 6 Perch House Crow 2 10 E-W 
Brown-headed Gull 2 10 SE-NW Indian Cormorant 5 30 NE-SW Eurasian Collared Dove 2 8 NW-SE 
Garganey 70 20 NW-SE Indian Cormorant 1 30 NW-SE Whiskered Tern 1 5 S-N 
Red-vented Bulbul 2 6 E-W Indian Roller 1 7 SE-NW Litle Egret 2 15 SE-NW 
Rose-ringed Parakeet 1 8 W-E Indian Cormorant 5 20 NE-SW Caspian Tern 1 15 NE-SW 
Little Green Bee-eater 1 10 W-E Rock Pigeon 15 40 NW-SE Eurasian Collared Dove 8 20 NW-SE 
Red-vented Bulbul 3 6 W-E Rose-ringed Parakeet 6 20 NW-SE Eurasian Spoonbill 1 15 SE-NW 
Eurasian Collared Dove 2 8 W-E Intermediate Egret 1 15 W-E Gull-billed Tern 1 10 S-N 
Red-vented Bulbul 1 6 NE-SW Indian Cormorant 2 20 NE-SW Barn Swallow 2 6 N-S 
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Rose-ringed Parakeet 1 8 SE-NW Indian Cormorant 2 20 W-E Barn Swallow 1 8 S-N 
Purple-rumped Sunbird 3 4 N-S Rose-ringed Parakeet 8 25 NW-SE Eurasian Collared Dove 4 20 NW-SE 
Red-vented Bulbul 1 6 NE-SW House Crow 5 8 Perch House Crow 1 4 S-N 
Red-vented Bulbul 3 3 NE-SW House Crow 1 8 SW-NE White-winged Tern 1 5 N-S 

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
House Crow 6 6 W-E Indian Cormorant 4 20 W-E Grey Heron 2 15 SW-NE 
Dove 1 1 NE-SW Intermediate Egret 1 20 N-S Little Egret 1 12 SE-NW 
Asian Koel 1 1 NE-SW Indian Cormorant 4 15 E-W White-winged Tern 1 6 S-N 
Little Cormorant 1 1 NW-SE Gull-billed Tern 1 15 W-E Little Cormorant 1 10 W-E 
House Crow 4 4 NW-SE Indian Cormorant 4 20 NE-SW Little Cormorant 4 15 NW-SE 
Ducks 40 40 N-S Little Cormorant 1 10 SW-NE Intermediate Egret 1 15 SE-NW 
Brown-headed Gull 3 3 SE-NW Gull-billed Tern 1 10 SE-NW Little Cormorant 1 10 N-S 
Eurasian Collared Dove 2 2 S-N Brown-headed Gull 2 40 W-E House Crow 3 12 SE-NW 
Garganey 2 2 NW-SE Red-vented Bulbul 1 8 Perch Lesser Sand Plover 3 4 S-N 
Brown-headed Gull 2 2 SE-NW Indian Cormorant 9 25 NE-SW Little Green Bee-eater 1 3 Feeding 
        Rock Pigeon 11 25 N-S Eurasian Collared Dove 2 8 NW-SE 
        Rock Pigeon 1 15 W-E Eurasian Collared Dove 2 6 NW-SE 
        Little Tern 1 20 S-N Rose-ringed Parakeet 3 12 SW-NE 
        Rose-ringed Parakeet 2 20 NE-SW Egret 1 15 SW-NE 
        Indian Cormorant 4 20 W-E Whiskered Tern 1 10 S-N 
        House Crow 2 15 S-N Eurasian Collared Dove 1 10 NW-SE 
        Intermediate Egret 2 15 N-S Rose-ringed Parakeet 1 10 SE-NW 
        House Crow 6 12 NW-SE Great Egret 1 1 SE-NW 
        Indian Cormorant 3 15 W-E House Crow 1 5 N-S 
        Indian Cormorant 2 15 E-W Indian Pond Heron 1 1 NE-SW 
        Little Green Bee-eater 1 8 Perch House Crow 1 5 S-N 
        Little Cormorant 1 15 W-E Barn Swallow 4 4 SW-NE 
        Indian Cormorant 2 20 W-E Wader 1 6 NE-SW 
        Indian Cormorant 2 20 E-W Rose-ringed Parakeet 1 20 SE-NW 
        Rock Pigeon 4 30 NW-SE Caspian Tern 2 15 NW-SE 
        Indian Roller 1 8 N-S Common Sandpiper 1 0 Feeding 
        Indian Cormorant 1 15 W-E Plain Prinia 4 3 Pearched 
        Indian Cormorant 5 15 W-E White-throated Kingfisher 1 6 SE-NW 

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
        Indian Roller 1 8 Perch Black-winged Stilt 1 0 Feeding 
        Brahminy Kite 1 15 W-E Little Cormorant 3 10 S-N 
        Intermediate Egret 1 20 NE-SW Marsh Sandpiper 3 0 Feeding 
        House Crow 5 15 NW-SE Black-winged Stilt 1 0 Feeding 
        Indian Cormorant 1 15 W-E Whiskered Tern 2 12 Circling 
        White-throated Kingfisher     Heard Red-wattled Lapwing 1 0 Resting 
            DATE 27/06/2015     DATE 27/06/2015     DATE 27/06/2015     
SESSION Evening WEATHER Dry SESSION Evening WEATHER Dry SESSION Morning WEATHER Dry 
Time 17:08 CLOUD COVER 30.00% Time 16:10 CLOUD COVER 50% Time 7:45 CLOUD COVER 10% 
Spotter/Recorder Dhammithra/Saman WIND DIRECTION S-N Spotter/Recorder Dhammithra/Saman WIND DIRECTION SW-NE Spotter/Recorder Dhammithra/Saman WIND DIRECTION N-S 
                        

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Palm Swift 2 8 Circling Large billed Crow 10 8 cCircling Redwattled Lapwing 2 10 Circling 
Purple rumped Sunbird 1 6 S-N Common Myna 1 6 E-W Brahminy Kite 1 15 Circling 
Little Green Beeeater 1 6 Circling Indian Peacock 2 0 Feeding Little Tern   10 Circling 
Caspian Tern 1 20 NW-SE Rock dove 1 8 N-S Collard Dove   10 SE-NW 
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Collard Dove 2 6 Pearching Spotted Dove 2 15 SE-NW Little Commorant   10 E-W 
Rose ringed Parakeet 2 15 N-S Great Egret 1 0 Pearching Palm Swift 5 10 Circling 
Purple rumped Sunbird 2 10 S-N Collard Dove 3 20 E-W Little Commorant 1 15 N-S 
Red vented Bulbul 1 10 W-E House Crow 1 4 E-W Black headed ibis 2 15 E-W 
White browed Bulbul 3 3 Pearching Collard Dove 3 15 S-N Blackwinged stilt 2 0 Feeding 
Tailor Bird     Heard Collard Dove 1 5 N-S Little Grebe 12 0 Resting 
Common Myna 1 8 S-N Collard Dove 2 15 SE-NW Little Commorant 6 0 Feeding 
Little Tern 3 8 NE-SW Collard Dove 3 7 NW-SE Collard Dove 5 15 NW-SE 
Red vented Bulbul 2 8 NE-SW Rock Pigeon 3 10 SE-NW Large billed Crow 2 15 Circling 
Common Myna 2 10 W-E Green bee Eater 2 2 Pearching Redwattled Lapwing 2 0 Resting 
Common Myna 1 10 E-W         Little Egret 1 15 SW-NE 
Hoopoe 1 6 E-W         Collard Dove 2 15 SW-NE 
Sri Lanka Woodshrike 
 

2 2 Pearching         Kentish Plover 2 0 Feeding 

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Red vented Bulbul 2 4 Pearching         Tricolored Munia 6 0 Pearching 
Purple Sunbird 2 3           Plain Pirina 2 3 Pearching 
Brown headed Barbert 1 6 NE-SW         Grey Francolin     Heard 
Rose ringed Parakeet 3 10 N--S         Collard Dove 1 20 NW-SE 
                Collard Dove 4 20 NE-SW 
                Little Commorant 1 15 SW-NE 

 
Transect point 10 HABITAT Scrubland Transect point 11 HABITAT Grass/Scrub Transect point 12 HABITAT Scrubland 
DATE 05.03.2015     DATE 05.03.2015     DATE 05.04.2015     
SESSION Morning WEATHER Dry SESSION Morning WEATHER Dry SESSION Morning WEATHER Dry 
Time 08:03h CLOUD COVER 0% Time 8:45 CLOUD COVER 40.00% Time 9:15 CLOUD COVER 40% 
Spotter/Recorder Amila/Pumudi WIND DIRECTION E-W Spotter/Recorder Amila/Pumudi WIND DIRECTION SW-NE Spotter/Recorder Amila/Pumudi WIND DIRECTION E-W 
                        

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Eurasian Collared Dove 3 10 NW-SE Purple Sunbird 1 N-S 15 Black Drongo 2 3 Pearched 
Asain Palm Swift 4 10 Circling Indian Robin 1 S-N 6 Little Green Bee-eater 2 4 Pearched 
Cattle Egret 1 15 NW-SE Eurasian Collared Dove 1 S-N 8 Eurasian Collared-dove 2 15 E-W 
Red-vented Bulbul 2 5 E-W Eurasian Collared Dove 2 NW-SE 8 Spotted Dove 3 6 E-W 
Red-wattled Lapwing 2 10 NW-SE Tern sp. 1 N-S 20 Little Green Bee-eater 2 3 E-W 
Zitting Cisticola 1 15 NW-SE Black-headed Ibis 1 N-S 25 Indian Pond Heron 1 10 E-W 
Yellow-billed Babbler 8 5 E-W Rose-ringed Parakeet 1 W-E 15 Little Green Bee-eater 4 4 SW-NE 
White-throated Kingfisher 1   Heard Eurasian Collared Dove 4 NW-SE 20 Cattle Egret 2 5 SW-NE 
Brown Shrike 2 2 Pearched Rose-ringed Parakeet 1 SW-NE 10 Little Egret 3 0 N-S 
Cattle Egret 1 10 NW-SE House Crow 1 SE-NW 10 Yellow-billed Babbler 4 3 W-E 
Cattle Egret 1 8 NW-SE Asian Palm Swift 1 S-N 8 Eurasian Collared-dove 2 3 NE-SW 
Rose-ringed Parakeet 2 10 E-W House Crow 3 E-W 8 Asian Koel 1 2 SE-NW 
Jungle Prinia 2 6 Pearched Rose-ringed Parakeet 3 SW-NE 6 Yellow-eyed Babbler 2 2 Pearched 
Little Green Bee-eater 2 6 Circling Spotted Dove 1 SE-NW 3 Little Cormorant 4 20 W-E 

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Indian Robin 1   Heard House Crow 2 NW-SE 6 Little Egret 3 15 W-E 
Common Mynah 2   Heard House Crow 1 SW-NE 6 Cattle Egret 4 12 W-E 
Eurasian Collared Dove 1 10 NW-SE House Crow 1 SE-NW 6 Red-vented Bul Bul 2 1 Pearched 
Oriental Magpie Robin 1 10 E-W Asian Palm Swift 1 S-N 20 Indian Pond Heron 2 4 W-E 
House Crow 6 15 W-E Rose-ringed Parakeet 3 W-E 20 Cattle Egret 2 5 W-E 
Asain Palm Swift 1 2 Circling Little Green Bee-eater 1 S-N 1 Plain Prinia     Heard 
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Long-tailed Shrike 1 1 SE-NW House Crow 6 E-W 6 Eurasian Collared-dove 2 6 NE-SW 
Red-rumped Swallow 2 6 Circling Little Green Bee-eater 1 SW-NE 8 Intermediate Egret 2 8 SW-NE 
Little Cormorant 2 20 Circling Grey Heron 1 NW-SE 25 Black Drongo 2 5 Pearched 
Pied Cuckoo 2 10 Circling         House Crow 2 8 SE-NW 
Balack-headed Ibis 1 15 N-S         Black Drongo 2 2 Pearched 
Red-vented Bulbul 1 6 NW-SE         Indian Pond Heron 1 3 W-E 
Great Egret 1 15 N-S         Purple-rumped Sunbird     Heard 
Purple-rumped Sunbird 2 10 SE-NW         Lesser Whistling Duck 3 5 NW-SE 
Asain Openbill 1 10 E-W         Grey Heron 1 6 NW-SE 
Indian Peafowl 1 6 E-W         Brown Shrike     Heard 
Scaly-breasted Munia 1 5 Pearched                 
Red-vented Bulbul 1 6 E-W                 
Black-hooded Oriole 1 5 NE-SW                 
Little Egret 2 5 SE-NW                 
Paddyfield Pipit 1 0 Feeding                 
Eurasian Collared Dove 1 6 SE-NW                 
            DATE 27/06/2015     DATE 27/06/2015     DATE 27/06/2015     
SESSION Morning WEATHER Dry SESSION Morning WEATHER Dry SESSION Morning WEATHER Dry 
Time 8:10 CLOUD COVER 20% Time 8:45 CLOUD COVER 40.00% Time 8:10 CLOUD COVER 60% 
Spotter/Recorder Dhammithra/Saman WIND DIRECTION E-W Spotter/Recorder Dhammithra/Saman WIND DIRECTION SW-NE Spotter/Recorder Dhammithra/Saman WIND DIRECTION SW-NE 
                        

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Collard Dove 6 15 W-E Common Iora 1 5 Pearched Jordan's Bushlark 1 6 Pearching 

Species Number Height(m) Direction Species Number Height(m) Direction Species Number Height(m) Direction 
Tailor Bird     Heard Oriental Parakeet 1 10 W-E Large billed Crow 1 10 S-N 
Grey Francolin     Heard Little green Beeeater 6 5 Pearched Jordan's Bushlark 1 1 S-N 
Spotted Dove     Heard Purple sunbird 1 3 Pearched Common Myna 1 6 Pearching 
Palm Swift 2 10 Circling Common Tailorbird     Heard Rose ringed Parakeet     Heard 
Great Egret 1 20 S-N Palm swift 2 10 Circling Palm Swift 1 6 W-E 
Rose ringed parakeet 2 5 SE-NW Black drongo 1 2 Pearched Common Myna 5 0 Feeding 
Red vented Bulbul 1 6 Pearching Jordon's BushLark 2 0 Resting Black Drongo 1 4 W-E 
Collard Dove 3 10 NE-NW Black drongo 1 5 Pearched Black Robin   0 Pearching 
Common Myna 2 10 NE-SW Jordon's BushLark 2 6 SE-NW Little Egret 1 10 E-W 
Large billed Crow 2 10 Circling Gray Francolin 2 0 Feeding Yellow wattled Lapwing 1 6 NE-SW 
Indian robin 1 8 Pearching Black drongo 1 5 Pearched Paddyfield Pipit     Pearching 
Collard Dove 2 10 N-S Jordon's BushLark 2 6 SE-NW Red vented Bulbul 1 8 W-E 
Purple heron 1 15 NE-SW Common Myna 2 6 W-E Baya Weaver 2 10 NW-SE 
Sri Lanka Swallow 2 8 Pearching Large billed crow 3 6 NE-SW Indian black Robin 2   Pearching 
Jordans Bushlark 2 8 NW-SE Red wattled lapwing 12 5 NE-SW Rock Pigeon 1 10 N-S 
Spotted Dove 1 6 NW-SE Plain Pirinia 3 2 SE-NW Yellow billed Babler 1 0 Feeding 
Ashy Crowned sparrowlark 2 10 W-E Red wattled bulbul 1 5 N-S Red vented Bulbul 2 4 NW-SE 
Collard Dove 1 10 W-E Purple Coot 1 5 NW-SE Blue faced Malkoha 1 5 NW-SE 
Large billed Crow 1 10 Circling Indian peacock 1 0 Feeding         
Ashy wood swallow 5 5 Pearching Purple Coot 10 0 Pearched         
        White browed bulbul 3 2 Pearched         
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5.0 PHOTOGRAPHS AT FIELD SAMPLE POINTS AT RAMSAR AREA 
 

  

FSP 1 Identified land (4 ha) for the Mannar Grid Sub 

Station (X-110006 Y- 408133) 

FSP 1 

  

FSP 1 FSP 1 

  

FSP 2 Transmission line ROW (X 109546, Y408863) FSP 2 
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FSP 2 FSP 2 

  

FSP 3 ROW in paddy fields (X 109723, Y 409625) FSP 3 

  

FSP 3 FSP 3 
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FSP 4 (X110027, Y 410883) FSP 4 

  

FSP 4 FSP 4 

  

FSP 5 (X 110171, Y 411611) FSP 5 
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FSP 5 FSP 5 

  

FSP 6 (X 109769, Y 412281) FSP 6 

  

FSP 6 FSP 6 
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FSP 7 (X 109294, Y 412929) FSP 7 

  

FSP 7 FSP 7 

  

FSP 8 (X 108374, Y 413089) FSP 8 
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FSP 8 FSP 8 

  

FSP 9 (X 107427, Y 413274) FSP 9 

  

FSP 9 FSP 9 
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FSP 10 (X 106896, Y 413571) FSP 10 

  

FSP 10 FSP 10 

  

FSP 10A FSP 10A 
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FSP 10A (X 105805 Y 414495) FSP 10A 

  

FSP 10A FSP 10A 

  

FSP 11 (X 106125 Y 414221) FSP 11 
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FSP 11 FSP 11 

  

FSP 12 (X 105494 Y 414744) FSP 12 

  

FSP 12 FSP 12 
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FSP 12 A (X 105040 Y 415137) FSP 12A 

  

FSP 12A FSP 12A 

  

FSP 12A FSP 12A 
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FSP 13 (X 104616 Y 415471) FSP 13 

  

FSP 13 FSP 13 

  

FSP 13 FSP 13 
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FSP14 (X 104136 Y 415824) FSP 14 

  

FSP 14 FSP 14 

  

FSP 15 (X 103834 Y 416257) FSP 15 
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FSP 15 FSP 15 

  

FSP 15 A (X 103669 Y 416595) FSP 15A 

  

FSP 15A FSP 15A 
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FSP 16 (X 103669 Y 416595) FSP 16 

  

FSP 16 FSP 16 

  

FSP 17 (X 103275 Y 417388) FSP 17 
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FSP 17 FSP 17 

  

FSP 18 (X 103251 Y 418068) FSP 18 

  

FSP 18 FSP 18 
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FSP 19 (X 103246 Y 418478) FSP 19 

  

FSP 19 FSP 19 

  

FSP 20 (X 103150 Y 419083) FSP 20 
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FSP 20 FSP 20 

  

FSP 21 (X 103044 Y 419602) FSP 21 

  

FSP 21 FSP 21 
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FSP 22 (X 102810 Y 420123) FSP 22 

  

FSP 22 FSP 22 

 

 

FSP 22 FSP 22 
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Line crosses the Thalvupadu road (X 102736 Y 

420198) 

 

  

AP 10 (X 102440 Y 420725) AP10 

  

AP10 AP10 
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FSP 23 (X 102399 Y 420767) FSP 23 

  

FSP 23 FSP 23 

  

FSP 24 (X 102119 Y 420893) FSP 24 
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FSP 24  FSP 24 

  

FSP 25 (101560 Y 421184) FSP 25 

  

FSP 25 FSP 25 
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FSP26 (X 100632 Y 421647) FSP 26 

  

FSP 26 FSP 26 

  

AP 11 (X  AP11 
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AP11 AP11 

  

FSP 27 (X 99615 Y 422402) FSP 27 

  

FSP 27 FSP 27 
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FSP 28 (X 99066 Y 422892) FSP 28 

  

FSP 28 FSP 28 

  

FSP 29 (X 98279 Y 423583) FSP 29 
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FSP 29 FSP 29 

  

FSP 30 (X 97632 Y 424170) FSP 30 

  

FSP 30 FSP 30 
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FSP 30A (X 97198 Y 424553) FSP 30A 

  

FSP 30A FSP 30A 

  

FSP 31 (X 96923 Y 424867) FSP 31 
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FSP 31 FSP 31 

  

FSP 32 (X 96076 Y 425558) FSP 32 

  

FSP 32 FSP 32 
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FSP 33 (X 94952 Y 426540) FSP 33 

  

FSP 33 FSP 33 

  

FSP 33 FSP 33 
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FSP 34 (X 94552 Y 426883) FSP 34 

  

FSP 34 FSP 34 

  

FSP 35 (X 94202 Y 427076) FSP 35 
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FSP 35 FSP 35 

  

FSP 36 (X 93784 Y 427187) FSP 36 

  

FSP 36 FSP 36 
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FSP 36 FSP 36 

  

FSP 37 (X 92445 Y 427480) FSP 37 

  

FSP 37 FSP 37 
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FSP 38 (X 92303 Y 427551) FSP 38 

  

FSP 38 FSP 38 

 
  



 

 233 

6.0 DATA ON FAUNAL AND FISH SPECIES 

 
6.1 Faunal species recorded during present survey 
 
Fish and Crustacean Species 
 

Marine and brackishwater fish species recorded from Vankalai area 
Family  Species  Common name 
Hemiscyllidae  Chiloscyllium griseum  Grey bamboo shark 
Carcharhinidae  Carcharhinus sp.  Shark species 
Myliobatididae  Aetobatus narinari  Spotted eagle ray 
Rhinoptera javanica Javanese cownose ray  
Dasyatididae  Himantura sp.  Stingray species 
Aplocheilidae  Aplocheilus parvus  Dwarf panchax 
Belonidae  Strongular strongular  spottail needlefish 
Chanidae  Chanos chanos  Milkfish 
Charangidae  Alectis ciliaris  African pompano 
Caranx sexfasciatus  Bigeye Travally  
Carangoides sp  Travally species  
Scomberroides sp.  Queenfish species  
Chiclidae  Etroplus suratensis  Pearl Spot 
Clupidae  Nematolosa nasus  Bloch's gizzard shad 
Amblygaster 
clupeoides  

Bleeker's smoothbelly Sardinella  

Sardinella gibbosa  Goldstripe sardinella  
Drepanidae  Drepane punctata  Spotted sicklefish 
Engraulidae  Thryssa hamiltoni  Hamilton's thryssa 
Stolephorus indicus  Indian anchovy  
Gerridae  Gerrus abbreviatus  Deepbody silverbiddy 
Hemiramphidae  Hemiramphus sp.  
Hippocamphidae  Hippocamphus sp.  Sea Horse sp. 
Leiognathidae  Leiognathus equulus  Common Ponyfish 
Leiognathus berbis  Berber Ponyfish  
Gazza minuta  Toothpony  
Lutjanidae  Lutjanus argentimaculatus  Mangrove red snapper 
Lutjanus ehrenbergii  Ehrenberg's snapper  
Mullidae  Parupeneus indicus  Indian Goatfish 
Muraenidae  Uropterygius marmoratus  Marbled moray 
Scatophagidae  Scatophagus argus  Spotted scat 
Siganidae  Siganus javus  Streaked spinefoot 
Sillaginidae  Sillago sihama  Silver sillago 
Soleidae  Solea elongata  Elongate sole 
Zebrias sp.  Zebra sole species  
Sphyraenidae  Sphyraena barracuda  Great barracuda 
Stromateidae  Pampus chinensis  Chinese silver pompret 
Terapontidae  Terapon jarbua  Jarbua Terapon 
Terapon puta  Smallscaled terapon  
Triacanthidae  Triacanthus biaculeatus  Shortnosed tripodfish 
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List of food fish in the Marine and Coastal wetlands in the Vankalai sanctuary area. 
 

Family  Species  Common name 
Hemiscyllidae  Chiloscyllium griseum  Grey bamboo shark 
Carcharhinidae  Carcharhinus sp.  Shark species 
Myliobatididae  Aetobatus narinari  potted eagle ray 
Rhinoptera javanica  Javanese cownose ray  
Chanidae  Chanos chanos  Milkfish 
Charangidae Alectis ciliaris  African pompano 
Caranx sexfasciatus   Bigeye Trevally 
Crangoides sp  Travally species  
Scomberroides sp.  Queenfish species  
Chiclidae  Etroplus suratensis  Pearl Spot 
Clupidae Nematolosa nasus  Bloch's gizzard shad 
Amblygaster 
clupeoides 

Bleeker's smoothbelly sardinella  

Sardinella gibbosa  Goldstripe sardinella  
Engraulidae  Thryssa hamiltoni  Hamilton's thryssa 
Stolephorus indicus  Indian anchovy  
Lutjanidae  Lutjanus argentimaculatus  Mangrove red snapper 
Lutjanus ehrenbergii  Ehrenberg's snapper  
Scatophagidae  Scatophagus argus  Spotted scat 

 
6.2 Marine Mammals in Gulf of Mannar (Not in project Area) 

Marine mammals of Gulf of Mannar  

Scientific name  Common name Conservation status 
Balaenoptera 
musculus  

Blue whale  (T) 

Balaenoptera 
acustorostrata  

Minke whale  

Megaptera 
novaeangliae  

Humpback whale (T) 

Physeter 
macrocephalus  

Sperm whale  (T) 

Kogia sima Dwarf  Sperm whale  
Pseudorca crassidens  False Killer whale  
Peponocephala 
electra  

Melon-headed whale  

Sousa chinensis  Indo-Pacific Humpback Dolphin  
Delphinus delphis  Common Dolphin  
Stenella longirostris  Long-snouted Spinner Dolphin  
Stenella attenuate  Pan-tropical spotted Dolphin  
Dugong Dugon  Dugong  (T) Globally threatened  
(IUCN, 2004) 
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7.0 BASELINE ENVIRONMENTAL PARAMETERS IN RAMSAR AREA 
 

7.1 Sri Lanka’s Environmental Standards 
 
7.1.1 Standards – Noise 
 
4.3.1.1 Operational Noise Guidelines  
 
According to the National Environmental (Noise Control) Regulation No.01 of 1996 
Extraordinary Gazette No. 924/12, 1996 the maximum permissible noise level at the boundaries 
in LAeq,T as follows,  
 
Area Day Time LAeqT / dB(A) Night Time LAeqT / dB(A)  

High Noise  70 60 
Medium Noise 63 50 
Low Noise 55 45 
Silent Zone  50 45 
“High Noise Area” means any export processing zone established by the BOI or industrial estates approved under 
Part IV C of the NEA 
“Medium Noise Area” means an area located within any Municipal Council area & Urban Council area 
“Low Noise Area” means an area located within any pradeshiya sabha area.  
“Silence Zone” means the area covered by distance of 100 meters from the boundary of a courthouse, hospital, 
public library, school, Zoo, scared areas and areas set part for recreation or environmental purposes.  
** Day time and Night time are 06 00h to 18 00h and 18 00h to 06 00h with respectively for above areas. 
 
Maximum permissible noise levels at boundaries of the land in which the source is located in 
LAeq,T , for construction activities. 
Day Time     Night Time 
75 dB (A)      50 dB(A)  
** Day time and Night time are 06 00h to 21 00h and 21 00h to 06 00h with respectively for construction activities. 
 
4.3.1.2 CENTRAL ENVIRONMENTAL AUTHORITY Pollution Control Division 
 
PROPOSED AIR-BLAST OVER PRESSURE AND GROUND VIBRATION STANDARDS FOR 
SRI LANKA 
 
1. Building Classification 
 
Before introducing the vibration standards for the operation of machinery blasting activities, 
construction activities & vehicle movements, it is necessary classify the building structure as the 
vibration affects in accordance with the nature of the nearby structure. Building that have been 
built-up in Sri Lanka could be categorized into the following categories in accordance with the 
ISO 4866:1990 (E) standards. Please note that the following categorization of buildings has 
been adopted in introducing the vibration standards for all cases. However it is noteworthy to 
mention here that even though the classification of buildings given by the International 
Standards are almost the same, the same categories have been divided into sub categories to 
suit the Sri Lankan situation. 
 
 
 
 
 



 

 236 

Table 1 - Categorization of structures according to the type of building (from ISO-4866: 
1990E) 

 
 
Category of the structure of the building 

 
Description 

Resistance to the 
vibration decreasing 

 
 
 
Type 1 

Multi storey buildings of reinforced concrete or structural 
steel, with in filling panels of block work, brick work or 
precast units not designed to resist earthquakes 

 
 
 
Type 2 

Two-storey domestic houses & buildings constructed of 
reinforced block work, precast units, and with reinforced 
floor & roof construction, or wholly of reinforced concepts 
or similar, not designed to resist earthquakes. 

 
 
 
Type 3 

Single and two-storey houses & buildings made of lighter 
construction, using lightweight materials such as bricks, 
cement blocks etc, 
not designed to resist earthquakes 

 
 
 
Type 4 

Structures that, because of their sensitivity to vibration, 
do not correspond to those listed above 1,2 & 3, & 
declared as archeologically preserved structures by the 
Department of Archaeology 

 
4.3.1.3 Interim Standards for Vibration Control 
 

Table 2 - Interim Standards for vibration of the Operation of Machinery, Construction 
Activities and Vehicle Movements Traffic 

 
Category of the structure
as given in Table 1 

Type of Vibration Frequency of Vibration
(Hz) 

Vibration in PPV
(mm/Sec.) 

 
 
 
Type 1 

 
Continuous 

0 –10 5.0 
10-50 7.5 
Over 50 15.0 

 
Intermittent 

0 –10 10.0 
10 –50 15.0 
Over 50 30.0 

 
 
 
Type 2 

 
Continuous 

0 -10 2.0 
10-50 4.0 
Over 50 8.0 

 
Intermittent 

0 –10 4.0 
10 –50 8.0 
Over 50 16.0 

 
 
 
Type 3 

 
Continuous 

0 -10 1.0 
10 - 50 2.0 
Over 50 4.0 

 
Intermittent 

0 - 10 2.0 
10 – 50 4.0 
Over 50 8.0 

 
 
 
Type 4 

 
Continuous 

0 - 10 0.25 
10 – 50 0.5 
Over 50 1.0 

 
Intermittent 

0 – 10 0.5 
10 - 50 1.0 
Over 50 2.0 

1. Please see separate measurement methods 
2. The values given above are in such a way that minor damage is unlikely as the nearby house/building 
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Table 3: Interim Standards on Air Blast Over Pressure and Ground Vibration for Blasting 
Activities 

Category of the 
structure as given in 
Table 1.1 

Type of 
Vibration 

Type of Blasting Ground Vibration 
in PPV (mm/sec.) 

Air blast over 
Pressure (dB (L) 

Type 1 Impulsive Single bore hole 8.0 105 
Multi bore hole with delay 
detonators 

10.0 115 

Type 2 Impulsive Single bore hole 6.0 105 
Multi bore hole with delay 
detonators 

7.0 11.5 

Type 3 Impulsive Single bore hole 4.0 115 
Multi bore hole with delay 
detonators 

5.0 120 

Type 4 Impulsive Single bore hole 0.5 95 
Multi bore hole with delay 
detonators 

0.75 100 

1  Please see separate measuring methods 
2  The values given above in such a way that minor damage to unlikely to occur at the nearby house/building  
3. Standards for the inconvenience of the occupants in buildings 

 
The frequency response of vibration of the human body is complex. However, approximate 
response curves (basic curve) for Z axis are given in BS 6472: 1992. These are given in terms 
of base curves, which may be close to the threshold of perception for majority of people. 

 
Table 4 - Base curve in relation to preparing of interim vibration for the in convenience of 

the occupants in building taken from BS 6472: 1992 
 

Frequency Hz PPV (mm/sec) 

1 2.25 
1.25 1.61 
1.6 1.11 
2.0 0.296 
2.5 0.569 
3.15 0.402 
4.00 0.281 
5.00 0.225 
6.30 0.179 
8.00  
10.00  
12.50  
16.00  
20.00  
25.00  
31.00  
40.00  
50.00  
63.00  

 
Table 5 - Multiplying factors use to specify magnitudes of building vibration with respect 

to human resource using the base curve in Table 3.1 
 

Place Time Multiplying factors 

  Continuous vibration 
(day time and night 
time)* 

Impulsive vibration 
(max. of three 
occurrence per day 

Intermittent vibration 

Critical working 
areas (e.g. hospital 
operating theatres, 
precision 
laboratories 

 
Day 
 
Night 

 
1 
 
 
1 

 
1 
 
 
1 

 
1 
 
 
1 
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Place Time Multiplying factors 

Residential Day 
Night 

6 
2 

40 
10 

20 
5 

 
Office 

 
Day 
Night 

 
6 
6 

 
80 
80 

 
30 
30 

 
Workshop 

 
Day 
Night 

 
8 
8 

 
100 
100 

 
50 
50 

Note: * “day time” from 0600h to 1800h 
“night time” from 1800h to 0600h 

 
Table 6 - Interim standards on vibration for the inconvenience of the occupants in 

buildings 
 

Place Time Multiplying factors 

  Continuous vibration 
(day time and night 
time)* 

Impulsive vibration 
(max. of three 
occurrences per day 

Intermitted 
vibration 

Critical working areas Day & 
Night 

0.141 0.141 0.141 

Residential Day 
Night 

0.705 
0.282 

5.640 
1.410 

2.820 
0.705 

Office Day & 
Night 

0.846 11.280 4.230 

Workshop Day & 
Night 

1.41 1.41 7.05 

Note * “ day time” from 0600 to 1800h“ night time” from 1800h to 0600h All values are frequency weighted to vertical axis 

 
7.2 Ambient Air Quality Standards 
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7.2 Chemical Analysis of Water 
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7.3 Soil Analysis in Ramsar Area 
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